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FORWARD LOOKING STATEMENTS AND CERTAIN CONSIDERATIONS
 

This report, along with other documents that are publicly disseminated by us, contains or might contain forward-looking statements within the meaning of the Securities
Exchange Act of 1934, as amended (the “Exchange Act”). All statements included in this report and in any subsequent filings made by us with the Securities and Exchange
Commission (the “SEC”) other than statements of historical fact, that address activities, events or developments that we or our management expect, believe or anticipate will or
may occur in the future are forward-looking statements. These statements represent our reasonable judgment on the future based on various factors and using numerous
assumptions and are subject to known and unknown risks, uncertainties and other factors that could cause our actual results and financial position to differ materially. We claim
the protection of the safe harbor for forward-looking statements provided in the Private Securities Litigation Reform Act of 1995, Section 27A of the Securities Act and Section
21E of the Exchange Act. Examples of forward-looking statements include: (i) projections of revenue, earnings, capital structure and other financial items, (ii) statements of our
plans and objectives, (iii) statements of expected future economic performance, and (iv) assumptions underlying statements regarding us or our business. Forward-looking
statements can be identified by, among other things, the use of forward-looking language, such as “believes,” “expects,” “estimates,” “may,” “will,” “should,” “could,” “seeks,”
“plans,” “intends,” “anticipates” or “scheduled to” or the negatives of those terms, or other variations of those terms or comparable language, or by discussions of strategy or
other intentions.
 
Forward-looking statements are subject to known and unknown risks, uncertainties and other factors that could cause the actual results to differ materially from those
contemplated by the statements. The forward-looking information is based on various factors and was derived using numerous assumptions. Important factors that could cause
our actual results to be materially different from the forward-looking statements include the following risks and other factors discussed under the Item 1A “Risk Factors” in this
Annual Report on Form 10-K. These factors include:
 
 ● We have incurred significant operating losses since our inception and cannot assure you that we will generate revenues or achieve profitability;
   
 ● We will need to raise additional capital to continue to implement our business strategy and we may not be able to do so;
   
 ● Our financial capacity and performance, including our ability to obtain funding, non-dilutive or otherwise, necessary to do the research, development, manufacture and

commercialization of any one or all of our product candidates;
   
 ● The timing, progress and results of clinical trials of our product candidates, including statements regarding the timing of initiation and completion of pre-clinical studies

or clinical trials or related preparatory work, the period during which the results of the trials will become available and our research and development programs;
   
 ● The timing of any submission of filings for regulatory approval of our product candidates and our ability to obtain and maintain regulatory approvals for our product

candidates for any indication;



   
 ● Our expectations regarding the potential benefits, activity, effectiveness and safety of our product candidates including as to administration, distribution and storage;
   
 ● Our expectations regarding the size of the patient populations, market acceptance and opportunity for and clinical utility of our product candidates, if approved for

commercial use;
   
 ● Our manufacturing capabilities and strategy, including the scalability and commercial viability of our manufacturing methods and processes, and those of our contractual

partners;
   
 ● Our expectations regarding the scope of any approved indications for our product candidates;
   
 ● Our ability to successfully commercialize our product candidates;
   
 ● The potential benefits of, and our ability to maintain, our relationships and collaborations with the NIAID, the NIH, the NRC and other potential collaboration or

strategic relationships;
   
 ● Our ability to use our lantibiotic platform to develop future product candidates;
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 ● Our estimates of our expenses, ongoing losses, future revenue, capital requirements and our needs for or ability to obtain additional funding, including any application

for future grants or funding;
   
 ● Our ability to identify, recruit and retain key personnel and consultants;
   
 ● Our ability to obtain, retain, protect and enforce our intellectual property position for our product candidates, and the scope of such protection;
   
 ● Our ability to advance the development of our new NT-CoV2-1 vaccine product candidate under the timelines and in accord with the milestones projected;
   
 ● Our inability to achieve success in our identification of lantibiotic homologs or the manufacture and nonclinical testing of our lantibiotic product candidates;
   
 ● Our need to comply with extensive and costly regulation by worldwide health authorities, who must approve our product candidates prior to substantial research and

development and could restrict or delay the future commercialization of certain of our product candidates;
   
 ● Our ability to successfully complete pre-clinical and clinical development of, and obtain regulatory approval of our product candidates and commercialize any approved

products on our expected timeframes or at all;
   
 ● The safety, efficacy and benefits of our product candidates;
   
 ● The content and timing of submissions to and decisions made by the FDA, other regulatory agencies and nongovernmental bodies and actors, such as investigational

review boards;
   
 ● The effects of government regulation and regulatory developments, and our ability and the ability of the third parties with whom we engage to comply with applicable

regulatory requirements;
   
 ● The capacities and performance of our suppliers and manufacturers and other third parties over whom we have limited control;
   
 ● Our ability to maintain our listing on the NYSE American and the effects of our 1 for 60 reverse stock split on our price per share and the trading market of our common

stock;
   
 ● The impact of the COVID-19 pandemic on our financial condition and business operations and our ability to continue research and development for existing product

candidates on previously-projected timelines or in accord with ordinary practices, as well as the broader governmental, global health and macro- and microeconomic
responses to and consequences of the pandemic;

   
 ● We may be adversely impacted by any significant broad-based financial crises and its impact on consumers, retailers and equity and debt markets as well as our inability

to obtain required additional funding to conduct our business;
   
 ● As a public company, we must implement additional and expensive finance and accounting systems, procedures and controls as we grow our business and organization

to satisfy reporting requirements, which add to our costs and require additional management time and resources;
   
 ● Our competitive position and the development of and projections relating to our competitors or our industry; and
   
 ● The impact of laws and regulations, including those that may not yet exist.
 
We caution investors that actual results or business conditions may differ materially from those projected or suggested in forward-looking statements as a result of various
factors including, but not limited to, those described above and in the Risk Factors section of this report. We cannot assure you that we have identified all the factors that create
uncertainties. Moreover, new risks emerge from time to time and it is not possible for our management to predict all risks, nor can we assess the impact of all risks on our
business or the extent to which any risk, or combination of risks, may cause actual results to differ from those contained in any forward-looking statements. Readers should not
place undue reliance on forward-looking statements. Except as required by applicable law, we undertake no obligation to publicly release the result of any revision of these
forward-looking statements to reflect events or circumstances after the date they are made or to reflect the occurrence of unanticipated events.
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PART I
 

ITEM 1. BUSINESS.
 
This description contains certain forward-looking statements that involve risks and uncertainties. Our actual results could differ materially from the results discussed in the
forward-looking statements as a result of certain of the risks set forth herein. We assume no obligation to update any forward-looking statements contained herein.
 



Overview
 
We are a development-stage company dedicated to the research and development of potential therapies to fight infectious diseases including coronaviruses and multidrug-
resistant organisms. Our lead product (NT-CoV2-1) is an intranasal vaccine candidate to prevent coronavirus disease (“COVID-19”) from the SARS-CoV-2 virus and variants
thereof. The NT-CoV2-1 program leverages coronavirus spike protein research licensed from the National Institutes of Health and the National Research Council of Canada
with a focus on reducing viral transmission and offering a more patient-friendly intranasal administration. Our proprietary lantibiotics program features a novel class of
antibiotics against bacteria our research has shown may be applicable to multiple antibiotic-resistant organisms.
 
Our SARS-CoV-2 Vaccine Product Candidate – NT-CoV2-1
 
Following our May 2020 acquisition of one hundred percent (100%) of the total issued and outstanding common stock of Noachis Terra, Inc. (“Noachis Terra”) we are focused
on the development and commercialization of a vaccine product candidate to provide long-lasting immunity from SARS-CoV-2, which causes COVID-19. Noachis Terra is a
party to a worldwide, nonexclusive intellectual property and biological materials license agreement with the National Institute of Allergy and Infectious Diseases (“NIAID”), an
institute within the National Institutes of Health (“NIH”), relating to certain research, patent applications and biological materials involving pre-fusion stabilized coronavirus
spike proteins and their use in the development and commercialization of a vaccine to provide specific, long lasting immunity from SARS-CoV-2. Since the acquisition we have
conducted testing in animal models, including SARS-CoV-2 challenge studies in hamsters, using specific formulations for intramuscular administration (our Terra CoV-2
vaccine candidate) and intranasal administration (our NT-CoV2-1 vaccine candidate), both based on the NIAID pre-fusion stabilized spike protein antigens. Following
consideration of a number of factors, including but not limited to the competitive landscape, we determined to bring the intranasal vaccine candidate NT-CoV2-1 into further
development due to the greater differentiation versus current COVID-19 vaccines and the potential benefits of intranasal over intramuscular administration. We believe these
benefits could include a higher reduction of transmission of SARS-CoV-2 and would offer a needle-free delivery option. We therefore are currently focusing our development
efforts on our more highly differentiated NT-CoV2-1 vaccine candidate.
 
On July 26, 2021, we entered into a licensing agreement with the National Research Council of Canada (“NRC”) that enables us to pursue the development of next-generation
vaccines against the SARS-CoV-2 virus and its variants. The license was subsequently amended to include the Omicron variant, broaden the non-exclusive field of use to
include all diseases caused by coronaviruses and any genetic variants thereof, add research protocol developed by the NRC, and add reagents as part of the NRC technologies
licensed by us. We extended the license in April 2022. The NRC technologies, in combination with the licensed technologies from the U.S. NIH used in our NT-CoV2-1
vaccine candidate, provide us with a platform that can generate cell lines for high-yield production of spike protein antigens for existing and emerging variants of concern. This
platform should allow production of cell lines within six to eight weeks of spike gene sequence availability, compared with six to nine months for traditional production of such
cell lines. The NRC technologies, developed with support from the NRC’s Pandemic Response Challenge Program, are expected to enable expedited evaluation of SARS-CoV-
2 antigen candidates in pre-clinical and clinical studies.
 
Coronaviruses are a family of viruses that can lead to upper-respiratory infections in humans. Recent clinical reports also suggest that the SARS-CoV-2 virus can affect other
body-systems, including the nervous, cardiovascular, gastrointestinal and renal systems. Among the recent iterations of coronaviruses to move from animal to human carriers is
SARS-CoV-2, which, beginning in Wuhan, China, in late 2019, caused a global pandemic due to its rapid spread and the relatively high mortality rate (as compared to the
seasonal influenza). Pfizer-BioNTech received approval from the U.S. Food and Drug Administration (“FDA”) for their COVID-19 vaccines in August of 2021 and the
Moderna vaccine in January 2022. The Janssen vaccine is currently available in the United States under Emergency Use Authorizations (“EUA”) by the FDA. In July 2022, the
FDA granted EUA for the Novavax COVID-19 vaccine as well. Current vaccines have reduced the rates of hospitalization and death due to COVID-19 in vaccinated
individuals, but the transmission levels, even in vaccinated individuals, has allowed SARS-CoV-2 variants to continue to circulate. We believe, given the size of the worldwide
spread of COVID-19, that even with additional vaccines available, there will be demand for the highly differentiated NT-CoV2-1 vaccine once development is successfully
completed. We intend to combine the research, patent applications and biological materials covered by our NIAID license with our NRC license and our existing clinical
research and manufacturing capabilities to respond to this ongoing, global, public health issue. We believe our NT-CoV2-1 vaccine holds the possibility of playing an important
role in addressing this issue.
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Coronaviruses, such as SARS-CoV-2, possess signature protein spikes on their outer capsule. Our NIAID license covers patents and data on a vaccine candidate that were
created based on a stabilized pre-fusion spike trimeric protein. By stabilizing the spike protein in the pre-fusion state, the number of immunogenic centers is increased thereby
allowing for a greater likelihood of successful antibody binding, resulting in an improved immunogenic response. Spike protein antigens stabilized in the pre-fusion state have
been used successfully in the leading COVID-19 vaccines from Pfizer-BioNTech and Moderna, which we believe reduces the risk of using the same approach in our NT-CoV2-
1 vaccine candidate. The genetic code, acquired from the NIH, for the stabilized pre-fusion spike protein was provided to Aragen Bioscience, Inc. (“Aragen”) for the purpose of
insertion of the spike protein gene sequence into a Chinese Hamster Ovary (“CHO”) cell line. Aragen is a leading contract research organization focused on accelerating pre-
clinical biologics product development, has extensive experience building CHO cell lines for recombinant proteins, such as monoclonal antibodies. Aragen successfully inserted
the NIH pre-fusion spike protein gene sequence into a CHO cell line and we are currently producing Phase 1 clinical material based upon this cell line.
 
We entered into both a material transfer agreement and a non-exclusive research license agreement with Inspirevax Inc. for the use of intranasal mucosal adjuvants in our NT-
CoV2-1 vaccine candidates. Regarding the intranasal mucosal adjuvants of interest, BDX300 and BDX301 are proteosome-based adjuvants comprised of proteins and
lipopolysaccharides with improved attributes including enhanced immune response, manufacturing efficiency and the benefits of intranasal vaccine administration. More
recently, we entered an exclusive global license agreement with Inspirevax for its BDX301 adjuvant. These agreements allow for collaboration and research regarding the
intranasal delivery of the vaccine during clinical development with the opportunity to enter into a commercial agreement upon regulatory approval of the intranasal vaccine. In
particular, under the exclusive license agreement, we will be forming a joint committee with Inspirevax to oversee the clinical development efforts collaboratively. The NT-
CoV2-1 vaccine containing Inspirevax’s intranasal mucosal adjuvant BDX301 has been studied in pre-clinical animal studies, including hamster viral challenge studies and
mouse immunogenicity studies. A rabbit toxicology study has been initiated and is required for regulatory approval prior to the Phase 1 clinical study.
 
We began pre-clinical studies in June of 2021 through our collaboration and material transfer agreement with the NRC. We initiated an immunogenicity study in mice to
evaluate several adjuvant candidates. On August 30, 2021, we announced the successful completion of these mouse immunogenicity studies that supported further development
using either the intramuscular or intranasal routes of administration. A hamster challenge study was initiated in September of 2021 to assess inhibition of viral replication using
adjuvants specific for intramuscular and intranasal administration. In December of 2021, we announced that both formulations generated robust immune responses and reduced
the SARS-CoV-2 viral loads to undetectable levels in the nasal passages and lungs five days following a viral challenge. By contrast, hamsters in the control groups that had
received saline or adjuvants alone had no detectable immune response and substantial viral loads. The vaccines delivered by intranasal and intramuscular routes generated
immune responses as measured by multiple assays. On June 14, 2022, we announced that the results of these studies were published in Scientific Reports, a Nature journal.
 
In March 2022, following a positive assessment of a rabbit-based pilot study, we initiated a Good Laboratory Practice (GLP) toxicology study to evaluate the safety profile and
immunogenicity of NT-CoV2-1 in rabbits. This important preclinical study is designed to provide data required to advance our intranasal vaccine candidate into human clinical
studies. We announced favorable preliminary results in August 2022 and, as of December 2022, the study has concluded and we completed the full set of toxicology data, which
is needed to support the filing of an Investigational New Drug (“IND”) application for NT-CoV2-1. Based on the findings of the final toxicology report, including a full
histopathology evaluation, we were able to confirm a safety and immunogenicity profile that further support our plan to submit regulatory filings required to progress to a Phase
1 clinical study.
 
While we previously had a Type B Pre-IND Meeting with the FDA on our intramuscular vaccine product candidate, we again met with the FDA in a Type B Pre-IND Meeting
request to discuss our intranasal vaccine product candidate. As a result of this meeting, the FDA indicated that we could file an IND application for NT-CoV2-1 following the
availability of the final GLP toxicology report for inclusion in the IND.
 
We believe the benefits of our NT-CoV2-1 vaccine product candidate through its intranasal delivery mechanism to be:



 
 ● Targeted Mucosal Immunity – Conventional injectable vaccines are poor inducers of mucosal immunity, whereas intranasal immunization can induce strong mucosal

immunity by enhancing the immune response at the entry sites of mucosal pathogens. When the SARS-CoV-2 virus enters the nasal cavity, the respiratory epithelial
layer is the first barrier against viral infection. The intranasal route of vaccination provides two additional layers of protection over intramuscular shots because (i) it
produces immunoglobulin A and resident memory B and T cells in the respiratory mucosa that are an effective barrier to infection at those sites, and (ii) cross-reactive
resident memory B and T cells can respond earlier than other immune cells should a viral variant start an infection.
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 ● Needle-Free Administration – As an obvious benefit, intranasal administration means needle-free delivery, resulting in meaningful differentiation for children and

needle-phobic populations, improved compliance and the potential for self-administration.
 
 ● Storage & Transport – The currently available mRNA-based vaccines have been delivered globally via stringent storage and transport requirements that strain

distribution logistics under the best of circumstances. A key benefit of our NT-CoV2-1 vaccine candidate is a significantly reduced handling burden, allowing transport
at a more manageable refrigeration temperature (5°C) that improves access globally including remote and under-vaccinated geographies.

 
 ● Durability – Broad initial success with mRNA vaccines has significantly diminished COVID-19’s impact and death, but the trade-off has been fleeting efficacy. By

benefitting from the immunological properties of the hybrid NIH/NRC construct, NT-CoV2-1 is potentially much more durable and long-lasting than currently available
mRNA-based therapies.

 
Through assessment of a variety of factors, including our pre-clinical testing to date, the expected benefits noted above, and evolving variants and available vaccines in use, we
determined to focus our development efforts on the intranasal delivery of our vaccine product candidate, NT-CoV2-1, which we believe is more highly differentiated than the
currently available and late-stage COVID-19 vaccines. We are currently evaluating formulation options and considering regulatory pathways to advance the program. In
connection therewith, we are strategically assessing multiple opportunities inclusive of further regulatory guidance and requirements, and the potential implications thereof. As
a result, we now anticipate being in a position to file an IND application in the United States and/or a Clinical Trial Application in Canada and to thereafter commence a Phase 1
clinical study with NT-CoV2-1 in the back half of 2023.
 
We expect to use our currently available cash resources to continue to advance the development of NT-CoV2-1 through IND-enabling studies and commencement of a Phase 1
clinical trial with further clinical development being contingent upon the receipt of additional funding, including non-dilutive government grant funding which we continue to
pursue or partnering or out-licensing opportunities.
 
Our Antibiotic Product Candidate – Oragenics Derived Compound (ODC-x)
 
Members of our scientific team discovered that a certain bacterial strain of Streptococcus mutans, produces Mutacin 1140 (MU1140), a molecule belonging to the novel class of
antibiotics known as lantibiotics. Lantibiotics, such as MU1140, are highly modified peptide antibiotics made by a small group of Gram-positive bacterial species. Over 60
lantibiotics have been discovered, to date. We believe lantibiotics are generally recognized by the scientific community to be potent antibiotic agents.
 
In nonclinical testing, MU1140 has shown activity against all Gram-positive bacteria against which it has been tested, including those responsible for a number of healthcare
associated infections, or HAIs. A high percentage of hospital-acquired infections are caused by highly antibiotic-resistant bacteria such as methicillin-resistant Staphylococcus
aureus (MRSA) or multidrug-resistant Gram-negative bacteria. We believe the need for novel antibiotics is increasing as a result of the growing resistance of target pathogens to
existing FDA approved antibiotics on the market.
 
Lantibiotics have been difficult to investigate for their clinical usefulness as therapeutic agents in the treatment of infectious diseases due to a general inability to produce or
synthesize sufficient quantities of pure amounts of these molecules. Traditional fermentation methods can only produce minute amounts of the lantibiotic.
 
The timing of the filing of an IND regarding any future lantibiotic candidate is subject to our having sufficient available human, material and financing capital, which includes
research subjects, both animal and human, given all of our anticipated needs and expected requirements in connection with our ongoing research and development initiatives.
We expect to seek to continue to advance our lantibiotics program to an IND filing subject to the availability of both human and financial capital. Based upon the current
funding, we expect to reduce our focus on the identification of new potential product lantibiotic product candidates, efficient and cost-effective improvements in the
manufacturing processes and pre-clinical studies required to support a first in human Phase 1 clinical study until such time as we raise additional capital.
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In October 2021, we were awarded a small business innovation research grant in the amount of $250,000 (“Computer-aided Design for Improved Lantibiotics” R41GM136034)
for the Company’s continued research and development of lantibiotics, including its collaborative program with the Biomolecular Sciences Institute at Florida International
University (FIU). The grant provides the Company with funding to develop novel lantibiotics for the treatment of ESKAPE pathogens (defined as Enterococcus faecium,
Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa, and Enterobacter spp.).
 
In March 2023, we reported favorable findings from third party laboratory testing of several compounds in our lantibiotics platform to combat multiple pathogens despite the
resistance of those pathogens to standard-of-care antibiotics. Lantibiotics are a novel class of antibiotics with the potential to treat serious, life-threatening infections. Through
our platform, we have created more than 700 potential lantibiotic structures.
 
Our lantibiotics platform is focused on the development of new antibiotics effective against certain pathogens including Enterococcus faecium (VRE) and Staphylococcus
aureus (MRSA). This preclinical testing was conducted through our collaboration with Linnaeus Bioscience Inc.
 
Product Candidates.
 
Through our wholly-owned subsidiary, Noachis Terra, we began the research and development stage for our new Terra CoV-2 and NT-CoV2-1 vaccine product candidates. We
hold a non-exclusive, worldwide intellectual property license agreement for certain research, patent applications and biological materials relating to the use of pre-fusion
coronavirus spike proteins for the development and commercialization of a vaccine against SARS-CoV-2. We also hold a non-exclusive license with the NRC that enables us to
pursue the rapid development of next-generation vaccines against SARS-CoV-2 (the “NIH License”) and its variants (the “NRC License”) and an exclusive global license with
Inspirevax (the “Inspirevax License” and, together with the NIH License and NRC License, the “License Agreements”).
 
Additionally, we are developing semi-synthetic lantibiotic analogs that may be effective against systemic Gram-positive multidrug infections, and analogs that may be effective
in treating Gram-negative infections. We seek to protect our product candidates through patents and patent applications, pursuant to the terms of the License Agreements.
 
Product/Candidate  Description  Application  Status
NT-CoV2-1

 
Intranasal vaccine candidate (plasmid + adjuvant) to provide long
lasting immunity against SARS-CoV-2  

Broad, community-based vaccine
immunity against SARS-CoV-2  

Pre-clinical

       



Antibiotics
 

Semi-synthetic analogs of MU1140: Member of lantibiotic class of
antibiotics  

Healthcare-associated infections
 

Pre-clinical

 
Our Business Development Strategy
 
Success in the biopharmaceutical and product development industry relies on the continuous development of novel product candidates. Most product candidates do not make it
past the clinical development stage, which forces companies to look externally for innovation. Accordingly, we expect, from time to time, to seek strategic opportunities through
various forms of business development, which can include strategic alliances, licensing deals, joint ventures, collaborations, equity or debt-based investments, dispositions,
mergers and acquisitions. We view these business development activities as a necessary component of our strategies, and we seek to enhance shareholder value by evaluating
business development opportunities both within and complementary to our current business, as well as opportunities that may be new and separate from the development of our
existing product candidates.
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Our SARS-CoV-2 Vaccine Product Candidate-NT-CoV2-1
 
Market Opportunity
 
The worldwide revenues for the Pfizer-BioNTech and Moderna mRNA COVID-19 vaccines in 2022 were $37.8 billion and $18.4 billion, respectively. In January 2023, the
World Health Organization’s estimates indicated that, as of January 8, 2023, the number of worldwide COVID-19 infections exceeded 659,000,000 and the number of deaths
directly attributed to COVID-19 have exceeded 6,600,000.
 
The overall disease burden has continued to increase in the US despite 91% of those 65 years of older being fully vaccinated and 71% of those 5 years of age or older. Current
vaccines have reduced the rates of hospitalization and death due to COVID-19 in vaccinated individuals, but the transmission levels even in vaccinated individuals has allowed
the SARS-CoV-2 variants to continue to circulate. We believe an intranasally-administered vaccine against COVID-19 has the potential to reduce transmission more effectively
than those delivered intramuscularly because the intranasal is expected to induce mucosal immunity in the nose and throat, which are the early entry points for SARS-CoV-2.
The inclusion of COVID-19 vaccines in the routine childhood immunization schedule may be anticipated assuming COVID-19 enters an endemic phase. Intranasal COVID-19
vaccines could play an important role in routine pediatric immunization since they create less anxiety in needle-phobic children and can more easily fit into an increasingly
crowded schedule of injected vaccines.
 
COVID-19 disease epidemiology is closely monitored and, as such, recommendations as to vaccinations and treatments have been evolving accordingly. The possibility of new
COVID-19 variants, and the potential spread of such variants have altered the dynamics of disease spread and led to the requirement of booster shots in the US and other
countries to help facilitate control of the newer viral strains.
 
Our Strategy
 
We seek to continue developing the NT-CoV2-1 vaccine candidate to the point of entering into a licensing deal or strategic partnership. In connection with the development of
our NT-CoV2-1 vaccine candidate, we expect to focus on differentiation of our vaccine product candidate by using intranasal administration, which none of the currently
available intramuscular vaccines can offer. We believe that development of a vaccine that has differentiated attributes to those currently being used will be beneficial in helping
to control the spread of SARS–CoV-2. We anticipate that the main use of NT-CoV2-1 will be as a booster dose for those already vaccinated with a different COVID-19
vaccine, since the vaccination coverage rates in developed countries is already very high. A potential longer-term objective would be to offer NT-CoV2-1 as an intranasal
vaccine for the primary immunization of infants or children in the routine childhood immunization schedule.
 
Should the spread of SARS-CoV-2 be controlled to such extent that it would potentially impact our efforts to commercialize our NT-CoV2-1 as a vaccine candidate, we believe
we could identify and pursue other vaccines to develop that are capable of preventing new infectious disease threats.
 
Regulatory
 
We held a pre-IND meeting with the FDA on our Terra CoV-2 vaccine candidate. The broad support for our approach by the FDA included a number of activities, including: (i)
use of the Research Cell Bank in the early manufacturing process development; (ii) Use of early pilot batch manufacture under Good Manufacturing Processes (GMP) for the
anticipated Phase 1 clinical trials; and, (iii) submission of draft toxicology reports during IND filing. We have conducted the pre-clinical studies including the Syrian Hamster
virus challenge study, the mouse immunogenicity study with positive results for both the intramuscular formulation (Terra CoV-2) and the intranasal formulation (NT-CoV2-1).
Due to the potential for greater differentiation with the intranasal vaccine NT-Cov2-1, we are moving that candidate forward into a rabbit toxicology study. Data from the
hamster and mouse studies and the rabbit toxicology study will be submitted as part of the IND filing prior to initiation of the Phase 1 human clinical trial for NT-CoV2-1.
 
Manufacturing
 
The creation of a stable pool Master Cell Bank is complete and GMP manufacturing of the bulk drug substance has been completed by our Phase 1 biologics contract
development and manufacturing organization, Biodextris, Inc. Creation of the clonal Research Cell Bank, required for later stage manufacturing, is completed and will be
followed by manufacturing of the clonal Master Cell Bank prior to Phase 2 GMP manufacturing. We use third-party suppliers for the development of our vaccine product
candidate, including with respect to the manufacturing of our vaccine candidate for use in pre-clinical studies and expected clinical trials. We enter into agreements with these
third-party suppliers as part of, and in connection with, our product development plans and timing. In order to have sufficient product available for anticipated future clinical
trials we need to enter into agreements with GMP certified manufactures that have the capability and capacity to meet our expected product needs and timing in advance of
when our actual needs will arise in order for us to be positioned to continue development without delays due to the manufacturing process and capabilities of qualified
manufacturers.
 
In March 2022 we entered into an agreement with KBI Biopharma, Inc. for the process transfer, process optimization and cGMP manufacturing of our vaccine candidate in
anticipation of a future Phase 2 clinical trial. This agreement obligates us to make certain payments to KBI in connection with the manufacture of our vaccine product candidate
based upon our current expected timing. If the timing of our current development plans changes, we could be required to make additional payments to KBI associated with such
delays and/or associated with the cancellation of the agreement without achieving the benefits anticipated from the agreement. Additionally, a fill/finish, packaging and labeling
company has been identified to support the Phase 1 program and is scheduled for GMP manufacturing of clinical material in 2Q22.
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Homologs of MU1140 and Other Lantibiotics
 
In the course of research and development, MU1140 was found to be a potent antibiotic that is naturally produced by the parent of the SMaRT strain. MU1140 shows
antibacterial activity against all Gram-positive bacteria against which it has been tested, including those responsible for a variety of multi-drug resistant organisms and
healthcare-associated infections, or HAIs.
 
We intend to develop lantibiotics, a novel class of antibiotics, as active pharmaceutical ingredients toward the goal of commercialization for the treatment of infectious diseases



in humans, focusing on infections caused by the most dangerous bacteria identified by the WHO and CDC priority list. Antibiotic resistance is spurred by overuse and misuse of
antibiotics and worsened by the lack of scientific innovation. The timing of the filing of an IND regarding homologs of MU1140 is subject to our having sufficient available
capital given all of our anticipated needs and expected requirements in connection with our ongoing research and development initiatives. We expect to seek to continue to
advance our lantibiotics program to an IND filing subject to the availability of both human and financial capital. Based upon the current funding, we expect to reduce our focus
on the identification of new potential product lantibiotic candidates, efficient and cost-effective improvements in the manufacturing processes and pre-clinical studies required
to support a first in human Phase 1 clinical study until such time as we raise additional capital. In   addition, we have undertaken research programs to expand our capabilities to
improve the physical chemical characteristics (i.e., solubility and stability) of lantibiotics for use to treat systemic Gram-positive infections and also exploring lantibiotics that
may be efficient against Gram negative bacteria.
 
Market Opportunity
 
Many Gram-positive related HAIs are caused by drug-resistant bacteria, including methicillin-resistant Staphylococcus aureus, or MRSA; vancomycin-resistant Enterococcus
faecalis, or VRE; and Clostridium difficile, or C. diff. According to the most recent Centers for Disease Control and Prevention, (“CDC”) report on Antibiotic Resistance
Threats in the US (2019), the number of people facing antibiotic resistance in the United States is too high. More than 2.8 million antibiotic-resistant infections occur in the
United States each year, and more than 35,000 people die as a result. In addition, nearly 223,900 people in the United States required hospital care for C. difficile and at least
12,800 people died in 2017.
 
Antimicrobial resistance is one of the greatest threats to global health. Without innovation, we risk falling into a post-antimicrobial era in which minor infections will become
life threatening, and routine medical procedures will be nearly impossible to perform. The World Health Organization predicts that by 2050, antimicrobial resistance could cause
10 million deaths each year, surpassing the projected number of deaths due to cancer. Notably, antimicrobials have a prominent role in the treatment of secondary bacterial
infection complications of viral respiratory infections, such as the novel coronavirus.
 
The literature review findings indicate that the cost of AMR across the globe is extremely high. The CDC estimated that the cost of antimicrobial resistance is $55 billion every
year in the United States, $20 billion for health care and about $35 billion for loss of productivity. Recent research by the World Bank indicates that antimicrobial resistance
would elevate the rate of poverty and impact low-income countries compared to the rest of the world. Studies show that annual global GDP could decrease by approximately
1% and there would be a 5–7% loss in developing countries by 2050. This percentage ultimately translates into $100-210 trillion.
 
The need for novel antibiotics is increasing but unfortunately, the worldwide rise of bacterial pathogens resistant to antibacterial agents cannot be counteracted by the current
low development pace of therapeutics with new mode(s) of action. While there are nearly 4,000 immuno-oncology agents in development, only about 30–40 new antibacterial
compounds are currently in the clinical trial phases of development, and, notably, those candidates targeting World Health Organization (WHO) priority pathogens are
derivatives of existing classes. Less than 25% of current drugs in the clinical development pipeline represent a novel class or act through a novel mechanism, and none of these
are potentially active against Gram-negative ESKAPE or WHO critical threat pathogens. Only a small fraction of the antibiotics approved over the past 40 years represents new
compound classes, while the majority were derived from already known chemical structures, and the most recent new class of antibiotics was discovered during the 1980s.
According to Nature.com, no new class of Gram-negative antibiotics has been launched for more than 50 years.
 
Lantibiotics such as MU1140 are highly modified peptide antibiotics made by a small group of Gram-positive bacterial species. Over 60 lantibiotics have been discovered since
the first lantibiotic, nisin, was discovered. Lantibiotics are generally known to be potent antibiotic agents; however, attempts to investigate their clinical usefulness have
generally met with failure due to the inability to produce sufficient pure amounts of any of these molecules to be able to test them as a therapeutic agent for the treatment of
infectious diseases. Standard fermentation methods, such as those used to make a variety of other antibiotics, have historically resulted in the production of only minute amounts
of the lantibiotic.
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Our Solution
 
To develop homologs of MU1140 and, engineered in parallel, high producing strains to the point of partnership, and to develop additional lantibiotics in connection with our
work on MU1140. MU1140 has demonstrated activity against a wide variety of disease-causing Gram-positive bacteria, including MRSA, VRE, and C. difficile.
 
To develop homologs of MU1140 paired with high producing strains to the point of partnership, and to develop additional lantibiotics in connection with our work on MU1140.
MU1140 has demonstrated activity against a wide variety of disease-causing Gram-positive bacteria, including MRSA, VRE, C. difficile, Mycobacterium tuberculosis and
Bacillus anthracis.
 
To develop new antibiotics effective against certain pathogens including Enterococcus faecium (VRE) and Staphylococcus aureus (MRSA).
 
Our Strategy
 
We are developing and testing recombinantly derived homologs of the native MU1140 molecule and its chemical derivative with improved therapeutic profiles and physical-
chemical characteristics. The data generated over the past few years enabled us to engineer hundreds of homologs of MU1140, and select those homolog candidates with
improved profiles, including homologs of higher activity and stability, lower toxicity and with a scalable manufacturability. The best homolog candidates were further
developed internally and through the use of several Contract Research Organizations (“CROs”). We believe that this strategy represented the best and most efficient path to
produce sufficient quantities of MU1140 homologs, to support continued research, selection of a lead candidate, nonclinical studies, clinical studies and ultimately
commercialization. We intend to continue to follow this proven discovery path to identify novel MU1140 derivatives to treat other multi-drug resistant infections and HAIs.
 
Regulatory Status
 
We have performed nonclinical testing on MU1140 and several of its homologs, which has demonstrated the molecule’s novel mechanism of action. We expect to continue our
research and pre-clinical development activities on derivatives of MU1140 subject to the availability of adequate financing as we move towards the filing of an IND.
 
Manufacturing
 
While we have been able to produce a significant increase in the fermentation titer of homologs of MU1140, we continue to work to improve on the manufacturing through
collaborations with fermentation and purification experts and third party CROs. We will need to further optimize and scale up the production/purification scheme internally and
through third party vendors. The need to examine many new homologs of MU1140 has resulted in the need to reproduce the fermentation and purification steps on each
individual homolog candidate being studied. Each homolog requires different optimizations for both the fermentation, purification and chemical derivatization steps and in some
cases requires a new approach. As such, our work on the research and development of new lantibiotic homologs using genetically modified bacteria continues. We believe these
developments represent progress toward our goal of commercial production of sufficient quantities of our MU1140 homologs and deliver a step in validating the lantibiotics
platform targeting infectious diseases.
 
We are working with a third-party manufacturer to produce additional quantities of designated homologs, based upon the developments achieved from our work with our
outside contractors. The production of additional quantities of designated homologs, that are needed for the consummation and pursuit of our nonclinical testing activities
supporting the IND filing, are ongoing. We will continue to explore improved methods of manufacturing and synthesis to improve our yields and ultimately, potentially reduce
our cost of manufacture.
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Our License Agreements
 
Our NIH License Agreement
 
Through our wholly-owned subsidiary, Noachis Terra, we are party to a Patent License and Biological Materials License Agreement (the “License Agreement” or “NIH
License”), dated March 23, 2020, with the United States Department of Health and Human Services (the “HHS”), as represented by the NIAID, an Institute of the NIH. Under
the terms of the License Agreement, we hold a nonexclusive, worldwide license to certain specified patent rights (including patent applications, provisional patent applications
and Patent Cooperation Treaty (“PCT”) patent applications) and biological materials relating to the use of prefusion coronavirus spike proteins to exploit products (“Licensed
Products”) and practice processes (“Licensed Processes”) that are covered by the licensed patent rights and biological materials for the purpose of developing and
commercializing a vaccine product candidate for SARS-CoV-2. The License Agreement is subject to certain statutory limits and reserved rights, as required under federal law
and NIH requirements, including the requirement to provide reasonable quantities of Licensed Products or materials made through the Licensed Processes for NIH research and
to manufacture Licensed Products or materials made through the Licensed Processes substantially in the United States. We may not sublicense the intellectual property or
biological materials licensed to us under the License Agreement.
 
Pursuant to the License Agreement, we must use reasonable commercial efforts to manufacture, practice or operate the Licensed Products and the Licensed Processes, including
adhering to a commercial development plan and achieving certain benchmarks. Additionally, following the first commercial sale of any Licensed Products or the practice of any
Licensed Processes, we must use reasonable commercial efforts to make the Licensed Products and the Licensed Processes reasonably accessible to the United States public and
reasonable quantities of the Licensed Products and the Licensed Processes available to patient assistance program, among other educational support activities. The NIAID has
agreed to assume responsibility for the preparation, filing, prosecution and maintenance of all patent applications and patents covered by the licensed patent rights.
 
Under the terms of the License Agreement, the NIAID is entitled to receive a non-creditable, nonrefundable upfront license issue royalty (which has already been paid), as well
as reimbursement for our pro rata share of the NIAID’s past and future patent prosecution-related expenses. Additionally, the NIAID is entitled to receive nonrefundable
minimum annual royalties, which increase each year after the first commercial sale of any Licensed Products or the practice of any Licensed Processes, as well as benchmark
royalties following our completion of certain commercial development and sales-related benchmarks. The NIH is entitled to receive earned royalties on the annual net sales of
Licensed Products and the practice of any Licensed Processes (subject to certain reductions), at certain low- to mid-single digit royalty rates, which rates vary based on the total
amount of annual net sales and the geographic market in which those sales occur. We must provide regular written reports to the NIAID on the development status of and royalty
payments relating to the Licensed Products and the Licensed Processes.
 
We must indemnify and hold the NIAID and its associates harmless from and against all liability and damages in connection with or arising out of (a) the use or beneficial use
of the Licensed Patent rights by us, our Directors, employees or third parties and (b) the design, manufacture, distribution or use of any Licensed Products or Licensed
Processes, including other products or processes developed in connection with the Licensed Patent Rights.
 
Unless terminated earlier, the License Agreement will terminate upon the earlier of (a) twenty (20) years from the first commercial sale where no licensed patent rights exist or
have ceased to exist or (b) the expiration of the last to expire of any licensed patent rights. At this time, no patents covered by the licensed patent rights have been issued. We
may terminate the License Agreement at any time, subject to advance notice. Subject to certain cure and appeal rights, the NIAID may terminate or modify the License
Agreement in the event of a material breach or default, including, among others, the following:
 
(i) We become insolvent or the subject of a bankruptcy petition;
  
(ii) We fail to follow the commercial development plan, fail to achieve certain commercial development and sales-related benchmarks or cannot otherwise demonstrate progress

toward a practical application of the Licensed Products or Licensed Processes;
  
(iii) We fail to keep any Licensed Products or Licensed Processes reasonably available to the public following the commencement of commercial use or fail to reasonably justify

noncompliance with its domestic production obligation;
  
(iv) We cannot reasonably satisfy public health and safety needs; or
  
(v) The NIAID determines termination or modification is necessary because we cannot meet federal public use regulatory requirements, as issued after the effective date of the

License Agreement.
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Our NRC License Agreement
 
On July 26, 2021, we entered into a non-exclusive Technology License Agreement (the “License Agreement”) with the NRC pursuant to which the NRC granted us a license to
use NRC’s inventions, patents, trade secrets, know-how, copyright, biological material, designs, and/or technical information created by or on behalf of the NRC (the “NRC
Technologies”) relating to the derivatives of CHO 2353 TM Cell Line listed in the License Agreement (the “Stable Cells”) to: (i) make, research, and develop SARS-CoV-2
spike protein manufactured by a Stable Cell (the “Drug Substance”) within Canada, Australia, the United Kingdom, the European Union and the United States (U.S.)
(collectively the “Territory”); (ii) file regulatory approval, export and sell the final formulation of the Drug Substance (“Products”) and (iii) engage contractors to use the Stable
Cells to make Drug Substance or Products on our behalf to be used and sold, worldwide, by us. The License Agreement was subsequently amended to include the Delta and
Omicron variants. In addition, we subsequently amended the License Agreement to broaden the non-exclusive field of use to include all diseases caused by coronaviruses and
any genetic variants thereof.
 
As consideration for the grant of the license, we will pay to the NRC an annual (low five digits) license fee, with the initial portion of the fee covering the first three years of the
license. Additionally, we will pay certain milestone payments (a) upon transfer of each Stable Cell listed in the Agreement and (b) with regard to each of the first three Products,
(i) upon submission of the IND application related thereto, (ii) upon dosing the first patient in a Phase 1 or Phase 2 clinical trial, (iii) upon dosing the first patient in a Phase 3
clinical trial and (iv) upon first regulatory approval. Milestone payments range from the low five digits to high six digits. In addition, Oragenics will pay a low single-digit
royalty to the NRC for the sale of Products, based on sales revenue, commencing after the first commercial sale.
 
Pursuant to the License Agreement, the NRC is required to bear the responsibility and pay the costs to obtain and maintain patents related to the NRC Technologies in the U.S.,
Canada, Brazil, European Union, Japan, South Korea, Singapore, Australia, China, and India, and the NRC shall use reasonable efforts to obtain and maintain those patents.
Additional countries may be requested by us, in which event, the NRC will file and maintain such patents, at our expense.
 
Pursuant to the License Agreement, we are required to indemnify and hold the NRC and its employees and agents harmless from and against all liability and damages in
connection with or arising out of all claims, demands, losses, damages, costs including solicitor and client costs, actions, suits or proceedings brought by any third party that are
in any manner based upon, arising out of, related to, occasioned by, or attributable to the manufacturing, distribution, shipment, offering for sale, sale, or use of Products,
services based on the NRC Technologies and product liability and infringement of intellectual property rights other than copyright, if any, licensed under the License
Agreement.
 



Unless terminated earlier, the License Agreement will terminate twenty (20) years from the effective date of the License Agreement. Either party may terminate the License
Agreement, by giving written notice to the other party, if the other party defaults or is in breach of the License Agreement, provided that if the defaulting party cures the breach
within 60 days after the notice is given, the License Agreement shall continue in full force and effect. The NRC may terminate the License Agreement if we become bankrupt,
or insolvent, or has a receiver appointed to continue its operations, or passes a resolution for winding up. The License Agreement contains customary confidentiality
obligations.
 
Our Inspirevax License Agreement
 
On February 23, 2023, we entered into a Commercial License Agreement (the “License Agreement”) with Inspirevax Inc. (“Inspirevax”) pursuant to which Inspirevax granted
us an exclusive worldwide license to use Inspirevax’s inventions, patents, trade secrets, know-how, copyright, biological material, designs, and/or technical information created
by or on behalf of Inspirevax (the “Inspirevax Technologies”) relating to its novel lipid-protein based intranasal adjuvants, to make, research, and develop an intra-nasal vaccine
in combination with an antigen (“Combination Product”) to be used in an intranasal vaccine for use against diseases caused by coronaviruses and any genetic variants thereof to
be sold by us.
 
As consideration for the grant of the license, we will pay an upfront signing fee of $50,000. We will be subject to certain milestone payments as follows: (a) $75,000 upon our
decision on an appropriate nasal spray device, (b) $100,000 upon a first patient being dosed in a phase 2a clinical trial, (c) $200,000 upon a first patient being dosed in a Phase
2b/3 clinical trial, (d) $800,000 upon a biologics License Application being submitted to the FDA, (e) $400,000 upon first filing of marketing authorization outside of the United
States, and $200,000 for each such additional filing up to five filings, (f) $2,000,000 upon first commercial sale in the United States, (g) $1,000,000 upon first commercial sale
in Europe, (h) $500,000 upon first commercial sale outside of United States and Europe and $250,000 for each other country or region up to five. Additionally, during the term
we will pay to Inspirevax a 7% royalty on net sales subject to certain gross revenue limitations at which time the royalty will decrease to 4%.
 
We will be required to use our best efforts to develop a product using the Inspirevax technology including the following: (a) first subject enrollment in first clinical study by
December 31, 2023, (b) the first subject enrolled in a Phase 2a study by September 30, 2024, (c) first subject enrolled in a phase 3 registration trial by December 31, 2026, and
(d) first marketing approval application submitted by June 30, 2028.
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Pursuant to the License Agreement, Inspirevax is required to bear the responsibility and pay the costs to obtain and maintain patents related to the Inspirevax Technologies.
 
Pursuant to the License Agreement, any and all intellectual property rights in any invention conceived, reduced to practice, or developed during the Term of the License
Agreement solely arising from or solely related to the Combination Product or the antigen will be owned by us, and we will bear the responsibility and pay the costs to obtain
and maintain patents related to these inventions.
 
Pursuant to the License Agreement, we are required to indemnify and hold Inspirevax and its employees and agents harmless from and against all liability and damages in
connection with or arising out of all claims, demands, losses, damages, costs including solicitor and client costs, actions, suits or proceedings brought by any third party that are
in any manner based upon, arising out of, related to, occasioned by, or attributable to the manufacturing, distribution, shipment, offering for sale, sale, or use of Products,
services based on the Inspirevax Technologies and product liability and infringement of intellectual property rights other than copyright, if any, licensed under the License
Agreement.
 
Unless terminated earlier, the License Agreement will terminate the later of (i) twenty (20) years from the first commercial sale of a product, (ii) the last date a product is
covered by a valid patent claim, or (iii) the expiration of regulatory exclusivity. We may terminate the License Agreement, by giving thirty (30) days written notice to
Inspirevax. Either party may terminate, if the other party defaults or is in breach of the License Agreement, provided that if the defaulting party cures the breach within sixty
(60) days after the notice is given, the License Agreement shall continue in full force and effect. The License Agreement contains customary confidentiality obligations.
 
The companies formed a Joint Development Committee (JDC) comprising representatives of both companies to oversee the development efforts collaboratively. Additionally,
the agreement provides a certain period of time for the companies to expand their collaboration to pursue the development of additional intranasal vaccine candidates using
Inspirevax’s adjuvants.
 
Other Product Candidates and Technologies
 
We have historically developed other product candidates and potential product candidates. For example, we developed a weight loss candidate, LPT3-04, and a topical
treatment to prevent dental carries which we refer to as SMaRT Replacement Therapy. We out licensed LPT3-04 to a third party and continue to monitor our licensee’s
performance under the license. We do not expect the LPT3-04 license to have a material effect on our business or operations. While we retain certain intellectual property rights
with respect to homologs through our (i) prior relationship with Texas A&M University Systems and (ii) ILH Holdings (as assignee of Precigen) that could allow for the
continued research and development of compounds for the SMaRT replacement Therapy, we do not intend to pursue further development of SMaRT Replacement Therapy and
as such we do not consider these rights to be a material part of our business and operations.
 
Government Regulations
 
In the United States, foods (including dietary supplements), drugs (including biological products), medical devices, cosmetics, tobacco products and radiation-emitting products
are subject to extensive regulation by the FDA. The FDC Act and other federal and state statutes and regulations govern, among other things, the manufacture, distribution and
sale of these products. These laws and regulations prescribe criminal and civil penalties that can be assessed, and violation of these laws and regulations can result in
enforcement action by the FDA and other regulatory agencies.
 
FDA Regulation of Drugs-New Drug Approval Process
 
Pharmaceutical products are subject to extensive regulation by the FDA. The FDC Act, and other federal and state statutes and regulations, govern, among other things, the
research, development, testing, manufacture, storage, recordkeeping, approval, labeling, promotion and marketing, distribution, post-approval monitoring and reporting,
sampling, and import and export of pharmaceutical products. Failure to comply with applicable U.S. requirements may subject a company to a variety of administrative or
judicial sanctions, such as FDA refusal to approve pending NDAs or Biologics License Applications (“BLA “)s, warning or untitled letters, product recalls, product seizures,
total or partial suspension of production or distribution, injunctions, fines, civil penalties and criminal prosecution.
 
Pharmaceutical product development for a new product or certain changes to an approved product in the United States typically involves the following steps before a biological
product or new drug may be marketed in the United States:
 
 ● pre-clinical laboratory tests, animal studies and formulation studies in compliance with the FDA’s Good Laboratory Practice and Good Manufacturing Practice

regulations;
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 ● submission to the FDA of an IND application for human clinical testing, which must become effective before human clinical trials may commence;



 
 ● performance of adequate and well-controlled clinical trials in three phases, as described below, to establish the safety and efficacy of the drug for each indication

according to Good Clinical Practices;
 
 ● submission of an NDA or BLA to the FDA for review;
 
 ● random inspections of clinical sites to ensure validity of clinical safety and efficacy data;
 
 ● satisfactory completion of an FDA inspection of the manufacturing facility or facilities at which the drug is produced to assess compliance with current good

manufacturing practices;
 
 ● FDA approval of the NDA or BLA; and
 
 ● payment of user and establishment fees, if applicable.
 
Satisfaction of FDA pre-market approval requirements typically takes many years and the actual time required may vary substantially based upon the type, complexity and
novelty of the product or disease.
 
Pre-clinical tests include laboratory evaluation of product chemistry, formulation and toxicity, as well as animal trials to assess the characteristics and potential safety and
efficacy of the product. The conduct of the pre-clinical tests must comply with federal regulations and requirements, including good laboratory practices. The results of pre-
clinical testing are submitted to the FDA as part of an IND along with other information, including information about product chemistry, manufacturing and controls, and a
proposed clinical trial protocol. Long term pre-clinical tests, such as animal tests of reproductive toxicity and carcinogenicity, may continue after the IND is submitted.
 
A 30-day waiting period after the submission of each IND is required prior to the commencement of clinical testing in humans. If the FDA has neither commented on nor
questioned the IND within this 30-day period, the clinical trial proposed in the IND may begin.
 
Clinical trials involve the administration of the IND to healthy volunteers or patients under the supervision of a qualified investigator. Clinical trials must be conducted: (i) in
compliance with federal regulations; (ii) in compliance with good clinical practice, or GCP, an international standard meant to protect the rights and health of patients and to
define the roles of clinical trial sponsors, administrators, and monitors; as well as (iii) under protocols detailing the objectives of the trial, the parameters to be used in
monitoring safety, and the effectiveness criteria to be evaluated. Each protocol involving testing on U.S. patients and subsequent protocol amendments must be submitted to the
FDA as part of the IND.
 
The FDA may order the temporary, or permanent, discontinuation of a clinical trial at any time, or impose other sanctions, if it believes that the clinical trial is not being
conducted in accordance with FDA requirements or presents an unacceptable risk to the clinical trial patients. The trial protocol and informed consent information for patients in
clinical trials must also be submitted to an institutional review board or IRB for approval. An IRB may also require the clinical trial at the site to be halted, either temporarily or
permanently, for failure to comply with the IRB’s requirements, or may impose other conditions.
 
Clinical trials to support NDAs or BLAs for marketing approval are typically conducted in three sequential phases, but the phases may overlap. In Phase 1, after the initial
introduction of the drug into healthy human subjects or patients, the drug is tested to assess metabolism, pharmacokinetics, pharmacological actions, side effects associated with
increasing doses, and, if possible, early evidence on effectiveness. Phase 2 usually involves trials in a limited patient population to determine the effectiveness of the drug for a
particular indication, dosage tolerance, and optimum dosage, and to identify common adverse effects and safety risks. If a compound demonstrates evidence of effectiveness and
an acceptable safety profile in Phase 2 evaluations, Phase 3 trials are undertaken to obtain the additional information about clinical efficacy and safety in a larger number of
patients, typically at geographically dispersed clinical trial sites, to permit the FDA to evaluate the overall benefit-risk relationship of the drug and to provide adequate
information for the labeling of the drug. In most cases the FDA requires two adequate and well-controlled Phase 3 clinical trials to demonstrate the efficacy of the drug. A single
Phase 3 clinical trial with other confirmatory evidence may be sufficient in rare instances where the trial is a large multicenter trial demonstrating internal consistency and a
statistically very persuasive finding of a clinically meaningful effect on mortality, irreversible morbidity or prevention of a disease with a potentially serious outcome and
confirmation of the result in a second trial would be practically or ethically impossible.
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The length of time and related costs necessary to complete clinical trials varies significantly and may be difficult to predict. Clinical trial results are frequently susceptible to
varying interpretations that may delay, limit or prevent regulatory approvals. Additional factors that can cause delay or termination of our clinical trials, or cause the costs of
these clinical trials to increase, include:
 
 ● slow patient enrollment due to the nature of the protocol, the proximity of patients to clinical sites, the eligibility criteria for the trial, competition with clinical trials for

other drug candidates or other factors;
 
 ● inadequately trained or insufficient personnel at the trial site to assist in overseeing and monitoring clinical trials;
 
 ● delays in approvals from a trial site’s IRB;
 
 ● longer than anticipated treatment time required to demonstrate effectiveness or determine the appropriate product dose;
 
 ● lack of sufficient supplies of the drug candidate for use in clinical trials;
 
 ● adverse medical events or side effects in treated patients; and
 
 ● lack of effectiveness of the drug candidate being tested.
 
Any drug is likely to produce some toxicities or undesirable side effects in animals and in humans when administered at sufficiently high doses and/or for sufficiently long
periods of time. Unacceptable toxicities or side effects may occur at any dose level, and at any time in the course of animal studies designed to identify unacceptable effects of a
drug candidate, known as toxicological studies, or in clinical trials of our drug candidates. The appearance of any unacceptable toxicity or side effect could cause us or
regulatory authorities to interrupt, limit, delay or abort the development of any of our drug candidates, and could ultimately prevent their marketing approval by the FDA or
foreign regulatory authorities for any or all targeted indications.
 
The FDA’s fast track and breakthrough therapy designation programs are intended to facilitate the development and expedite the review of drug candidates intended for the
treatment of serious or life-threatening conditions and that demonstrate the potential to address unmet medical needs for these conditions. Under these programs, FDA can, for
example, review portions of an NDA or BLA for a drug candidate before the entire application is complete, thus potentially beginning the review process at an earlier time.
 
We cannot guarantee that the FDA will grant any of our requests for fast track or breakthrough therapy designations, that any such designations would affect the time of review
or that the FDA will approve the NDA or BLA submitted for any of our drug candidates, whether or not these designations are granted. Additionally, FDA approval of a fast
track/breakthrough product can include restrictions on the product’s use or distribution (such as permitting use only for specified medical conditions or limiting distribution to
physicians or facilities with special training or experience). Approval of such designated products can be conditioned on additional clinical trials after approval.



 
In addition, the manufacturer of an investigational drug in a Phase 2 or Phase 3 clinical trial for a serious or life-threatening disease is required to make available, such as by
posting on its website, its policy on evaluating and responding to requests for expanded access.
 
After completion of the required clinical testing, an NDA or BLA is prepared and submitted to the FDA. FDA approval of the NDA or BLA is required before marketing of the
product may begin in the U.S. The NDA or the BLA must include the results of all pre-clinical, clinical and other testing and a compilation of data relating to the product’s
pharmacology, chemistry, manufacture and controls. The cost of preparing and submitting an NDA is substantial. The submission of most NDAs and BLAs is additionally
subject to a substantial application user fee, currently approximately $3,242,026 for fiscal year 2023. These fees typically increase annually.
 
The FDA has 60 days from its receipt of an NDA or BLA to determine whether the application will be filed based on the agency’s threshold determination that it is sufficiently
complete to permit substantive review. If the NDA or BLA submission is filed, the FDA reviews the NDA or BLA to determine, among other things, whether the proposed
product is safe and effective for its intended use. The FDA has agreed to certain performance goals in the review of NDAs or BLAs. Most such applications for standard review
drug products are reviewed within ten to twelve months; most applications for priority review drugs are reviewed in six to eight months. Priority review can be applied to drugs
that the FDA determines offer major advances in treatment, or provide a treatment where no adequate therapy exists. For biologics, priority review is further limited to drugs
intended to treat a serious or life-threatening disease relative to the currently approved products. The review process for both standard and priority review may be extended by
the FDA for three additional months to consider certain late-submitted information, or information intended to clarify information already provided in the submission.
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The FDA may also refer applications for novel drug products, or drug products that present difficult questions of safety or efficacy, to an advisory committee – typically a panel
that includes clinicians and other experts – for review, evaluation and a recommendation as to whether the application should be approved. The FDA is not bound by the
recommendation of an advisory committee, but it generally follows such recommendations. Before approving an NDA or BLA, the FDA will typically inspect one or more
clinical sites to assure compliance with GCP. Additionally, the FDA will inspect the facility or the facilities at which the drug is manufactured. The FDA will not approve the
product unless compliance with cGMPs is satisfactory and the NDA or BLA contains data that provide substantial evidence that the drug is safe and effective in the indication
studied.
 
After the FDA evaluates the NDA or BLA and the manufacturing facilities, it issues either an approval letter or a complete response letter. A complete response letter generally
outlines the deficiencies in the submission and may require substantial additional testing, or information, in order for the FDA to reconsider the application. If, or when, those
deficiencies have been addressed to the FDA’s satisfaction in a resubmission of the NDA or BLA, the FDA will issue an approval letter. The FDA has committed to reviewing
such resubmissions in two or six months depending on the type of information included.
 
An approval letter authorizes commercial marketing of the drug with specific prescribing information for specific indications. As a condition of NDA or BLA approval, the
FDA may require a risk evaluation and mitigation strategy, or REMS, to help ensure that the benefits of the drug outweigh the potential risks. REMS can include medication
guides, communication plans for healthcare professionals, and elements to assure safe use, or ETASU. ETASU can include, but is not limited to, special training or certification
for prescribing or dispensing, dispensing only under certain circumstances, special monitoring and the use of patient registries. The requirement for a REMS can materially
affect the potential market and profitability of the drug. Moreover, product approval may require substantial post-approval testing and surveillance to monitor the drug’s safety
or efficacy. Once granted, product approvals may be withdrawn if compliance with regulatory standards is not maintained or problems are identified following initial
marketing.
 
Changes to some of the conditions established in an approved application, including changes in indications, labeling, or manufacturing processes or facilities, require
submission and FDA approval of a new NDA or BLA supplement before the change can be implemented. An NDA or BLA supplement for a new indication typically requires
clinical data similar to that in the original application, and the FDA uses the same procedures and actions in reviewing NDA or BLA supplements as it does in reviewing NDAs
or BLAs.
 
The required testing, data collection, analysis and compilation of an IND and a BLA or NDA are labor intensive and costly and may take a great deal of time. Tests may have to
be redone or new tests performed in order to comply with FDA requirements. It can take considerable time (e.g., 5-10 years) and resources to achieve enrollment sufficient to
commence such trials and complete Phase 2 or 3 clinical trials. Moreover, there is no guarantee a product will be approved.
 
In Canada, the Therapeutic Products Directorate and the Biologics and Genetic Therapies Directorate of HC ensure that clinical trials are properly designed and undertaken and
that subjects are not exposed to undue risk. Regulations define specific Investigational New Drug Submission (or IND) application requirements, which must be complied with
before a new drug can be distributed for trial purposes. The Directorates currently review the safety, efficacy and quality data submitted by the sponsor and approve the
distribution of the drug to the investigator. The sponsor of the trial is required to maintain accurate records, report adverse drug reactions, and ensure that the investigator
adheres to the approved protocol. Trials in humans should be conducted according to generally accepted principles of good clinical practice. Management believes that these
standards provide assurance that the data and reported results are credible and accurate, and that the rights, integrity, and privacy of clinical trial subjects are protected.
 
Sponsors wishing to conduct clinical trials in Phases 1 to 3 of development must apply under a 30-day default system. Applications must contain the information described in
the regulations, including: a clinical trial attestation; a protocol; statements to be contained in each informed consent form, that set out the risks posed to the health of clinical
trial subjects as a result of their participation in the clinical trial; an investigator’s brochure; applicable information on excipients (delivery vehicles); and chemistry and
manufacturing information.
 
The sponsor can proceed with the clinical trial if the Directorates have not objected to the sale or importation of the drug within 30 days after the date of receipt of the clinical
trial application and Research Ethics Board approval for the conduct of the trial at the site has been obtained. Additional information is available on Health Canada’s website -
www. hc-sc.gc.ca.
 
Outside the United States and Canada, our ability to market a product is contingent upon receiving a marketing authorization from the appropriate regulatory authorities. The
requirements governing the conduct of clinical trials, marketing authorization, pricing and reimbursement vary widely from country to country. At present, foreign marketing
authorizations are applied for at a national level, although within the European Union (EU) registration procedures are available to companies wishing to market a product in
more than one EU member state. If the regulatory authority is satisfied that adequate evidence of safety, quality and efficacy has been presented, a marketing authorization may
be granted. This foreign regulatory approval process involves all of the risks associated with FDA approval discussed above and may also include additional risks.
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The Orphan Drug Act provides incentives to manufacturers to develop and market drugs for rare diseases and conditions affecting fewer than 200,000 persons in the United
States at the time of application for orphan drug designation. The first developer to receive FDA marketing approval for an orphan drug is entitled to a seven-year exclusive
marketing period in the United States for the orphan drug indication. However, a drug that the FDA considers to be clinically superior to, or different from, another approved
orphan drug, even though for the same indication, may also obtain approval in the United States during the seven-year exclusive marketing period.
 
Under the FDA Modernization Act of 1997, designation as a Fast-Track product for a new drug or biological product means that the FDA will take such actions as are
appropriate to expedite the development and review of the application for approval of such product.
 
Legislation similar to the Orphan Drug Act has been enacted in other countries outside of the United States, including the EU. The orphan legislation in the EU is available for



therapies addressing conditions that affect five or fewer out of 10,000 persons, are life-threatening or chronically debilitating conditions and for which no satisfactory treatment
is authorized. The market exclusivity period is for ten years, although that period can be reduced to six years if, at the end of the fifth year, available evidence establishes that the
product does not justify maintenance of market exclusivity.
 
Expedited Development and Review Programs
 
The FDA has the authority to facilitate and expedite the development and review of a drug through various programs, such as fast track designation, breakthrough therapy
designation and priority review designation. Each program may be utilized by the FDA in the context of particular circumstances. For example, fast track designation would
generally be used to facilitate the development and review of a drug that addresses an unmet medical need. Breakthrough therapy designation applies similarly in cases where a
drug demonstrates substantial improvement over existing and available therapies. Priority review designation suggests the FDA will take action on an application within six
months of filing.
 
Accelerated approval is also possible in the event a product treats a serious or life threatening condition, and provides a meaningful advantage over available therapies. Products
in this category must also meet a number of additional requirements. While a product may qualify for one or more of the foregoing programs, the FDA reserves the right to later
decide the product no longer qualifies or that the product is no longer subject to priority regarding its review or approval.
 
Emergency Use Authorization
 
The FDA also has the authority to grant an Emergency Use Authorization (“EUA”) to allow unapproved medical products to be used in an emergency to diagnose, treat, or
prevent serious or life-threatening diseases or conditions when there are no adequate, approved, and available alternatives, as designated by the U.S. government. An EUA
granted by the FDA would permit a drug candidate to be able to be distributed under the conditions set forth in the EUA prior to FDA approval. In response to the COVID-19
pandemic, certain of our competitors have sought and obtained EUA from the FDA for their COVID-19 vaccines. Furthermore, the FDA may revoke an EUA for a variety of
reasons, including where it is determined that the underlying health emergency no longer exists or warrants such authorizations.
 
Pediatric Information
 
Under the Pediatric Research Equity Act, or PREA, NDAs, BLAs or supplements to NDAs or BLAs must contain data to assess the safety and effectiveness of the drug for the
claimed indications in all relevant pediatric subpopulations and to support dosing and administration for each pediatric subpopulation for which the drug is safe and effective.
The FDA may grant full or partial waivers, or deferrals, for submission of data. Unless otherwise required by regulation, PREA does not apply to any drug for an indication for
which orphan designation has been granted, except a product with a new active ingredient that is a molecularly targeted cancer product intended for the treatment of an adult
cancer and directed at a molecular target determined by FDA to be substantially relevant to the growth or progression of a pediatric cancer that is subject to an NDA submitted
on or after August 18, 2020.
 
The Best Pharmaceuticals for Children Act, (“BPCA”), provides NDA holders a six-month extension of any exclusivity – patent or non-patent – for a drug if certain conditions
are met. For BLAs, the BPCA provides a six-month extension for non-patent exclusivity if certain conditions are met. Conditions for exclusivity include the FDA’s
determination that information relating to the use of a new drug in the pediatric population may produce health benefits in that population, the FDA making a written request for
pediatric studies, and the applicant agreeing to perform, and reporting on, the requested studies within the statutory timeframe. Applications under the BPCA are treated as
priority applications, with all of the benefits that designation confers.
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Disclosure of Clinical Trial Information
 
Sponsors of clinical trials of FDA-regulated products, including drugs, are required to register and disclose certain clinical trial information. Information related to the product,
patient population, phase of investigation, study sites and investigators, and other aspects of the clinical trial is then made public as part of the registration. Sponsors are also
obligated to discuss the results of their clinical trials after completion. Disclosure of the results of these trials can be delayed in certain circumstances for up to two years after
the date of completion of the trial. Competitors may use this publicly available information to gain knowledge regarding the progress of development programs.
 
The Hatch-Waxman Amendments
 
Orange Book Listing
 
In seeking approval for a drug through an NDA, applicants are required to list with the FDA each patent with claims covering the applicant’s product or method of using the
product. Upon approval of a drug, each of the patents listed in the application for the drug is then published in the FDA’s Approved Drug Products with Therapeutic
Equivalence Evaluations, commonly known as the Orange Book. Drugs listed in the Orange Book can, in turn, be cited by potential generic competitors in support of approval
of an abbreviated new drug application, or ANDA. An ANDA provides for marketing of a drug product that has the same active ingredients in the same strengths and dosage
form as the listed drug and has been shown to be bioequivalent to the listed drug. Other than the requirement for bioequivalence testing, ANDA applicants are not required to
conduct, or submit results of, pre-clinical or clinical tests to prove the safety or effectiveness of their drug product. Drugs approved in this way are commonly referred to as
“generic equivalents” to the listed drug, and can often be substituted by pharmacists under prescriptions written for the original listed drug.
 
The ANDA applicant is required to certify to the FDA concerning any patents listed for the approved product in the FDA’s Orange Book. Specifically, the applicant must
certify that: (i) the required patent information has not been filed; (ii) the listed patent has expired; (iii) the listed patent has not expired, but will expire on a particular date and
approval is sought after patent expiration; or (iv) the listed patent is invalid or will not be infringed by the new product. The ANDA applicant may also elect to submit a section
viii statement certifying that its proposed ANDA labeling does not contain (or carves out) any language regarding the patented method-of-use rather than certify to a listed
method-of-use patent. If the applicant does not challenge the listed patents, the ANDA application will not be approved until all the listed patents claiming the referenced
product have expired.
 
A certification that the new product will not infringe the already approved product’s listed patents, or that such patents are invalid, is called a Paragraph IV certification. If the
ANDA applicant has provided a Paragraph IV certification to the FDA, the applicant must also send notice of the Paragraph IV certification to the NDA and patent holders once
the ANDA has been received by the FDA. The NDA and patent holders may then initiate a patent infringement lawsuit in response to the notice of the Paragraph IV
certification. The filing of a patent infringement lawsuit within 45 days of the receipt of a Paragraph IV certification automatically prevents the FDA from approving the ANDA
until the earlier of 30 months, expiration of the patent, settlement of the lawsuit or a decision in the infringement case that is favorable to the ANDA applicant.
 
The ANDA application also will not be approved until any applicable non-patent exclusivity listed in the Orange Book for the referenced product has expired.
 
Exclusivity
 
Exclusivity provisions under the FDC Act also can delay the submission or the approval of certain applications. The FDC Act provides a five-year period of non-patent
exclusivity within the United States to the first applicant to gain approval of an NDA for a new chemical entity, or NCE. A drug is entitled to NCE exclusivity if it contains a
drug substance no active moiety of which has been previously approved by the FDA. During the exclusivity period, the FDA may not accept for review an ANDA or file a
505(b)(2) NDA submitted by another company for another version of such drug where the applicant does not own or have a legal right of reference to all the data required for
approval. However, an application may be submitted after four years if it contains a Paragraph IV certification. The FDC Act also provides three years of market exclusivity for
an NDA, including a 505(b)(2) NDA, or supplement to an existing NDA if new clinical investigations, other than bioavailability studies, that were conducted or sponsored by



the applicant are deemed by the FDA to be essential to the approval of the application, for example, for new indications, dosages or strengths of an existing drug. This three-year
exclusivity covers only the conditions for use associated with the new clinical investigations and does not prohibit the FDA from approving ANDAs for drugs for the original
conditions of use, such as the originally approved indication. Five-year and three-year exclusivity will not delay the submission or approval of a full NDA; however, an
applicant submitting a full NDA would be required to conduct or obtain a right of reference to all the non-clinical studies and adequate and well-controlled clinical trials
necessary to demonstrate safety and effectiveness.
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Patent Term Extension
 
After NDA approval, the owner of relevant drug patent may apply for up to a five-year patent term extension. Only one patent may be extended for each regulatory review
period, which is composed of two parts: a testing phase, and an approval phase. The allowable patent term extension is calculated as half of the drug’s testing phase – the time
between the day the IND becomes effective and NDA submission – and all of the review phase – the time between NDA submission and approval up to a maximum of five
years. The time can be shortened if the FDA determines that the applicant did not pursue approval with due diligence. The total patent term after the extension may not exceed
14 years and only one patent may be extended.
 
For patents that might expire during the application phase, the patent owner may request an interim patent extension. An interim patent extension increases the patent term by
one year and may be renewed up to four times. For each interim patent extension granted, the post-approval patent extension is reduced by one year. The Director of the U.S.
Patent and Trademark Office must determine that approval of the drug covered by the patent for which a patent extension is being sought is likely. Interim patent extensions are
not available for a drug for which an NDA has not been submitted.
 
Section 505(b)(2) New Drug Applications
 
Most drug products obtain FDA marketing approval pursuant to an NDA or an ANDA. A third alternative is a special type of NDA, commonly referred to as a Section 505(b)
(2), or 505(b)(2), NDA, which enables the applicant to rely, in part, on studies not conducted by, or for, the applicant and for which the applicant has not obtained a right of
reference or use, such as the FDA’s findings of safety and/or effectiveness for a similar previously approved product, or published literature, in support of its application.
 
505(b)(2) NDAs often provide an alternate path to FDA approval for new or improved formulations or new uses of previously approved products. Section 505(b)(2) permits the
filing of an NDA where at least some of the information required for approval comes from studies not conducted by, or for, the applicant and for which the applicant has not
obtained a right of reference. If the 505(b)(2) applicants can establish that reliance on the FDA’s previous approval is scientifically appropriate, it may eliminate the need to
conduct certain pre-clinical or clinical trials of the new product. The FDA may also require companies to perform additional studies or measurements to support the change from
the approved product. The FDA may then approve the new product candidate for all, or some, of the label indications for which the referenced product has been approved, as
well as for any new indication sought by the Section 505(b)(2) applicant.
 
To the extent that the Section 505(b)(2) applicant is relying on studies conducted for an already approved product, the applicant is required to certify to the FDA concerning any
patents listed for the approved product in the Orange Book to the same extent that an ANDA applicant would. Thus approval of a 505(b)(2) NDA can be stalled until all the
listed patents claiming the referenced product have expired, until any non-patent exclusivity, such as exclusivity for obtaining approval of a new chemical entity, listed in the
Orange Book for the referenced product has expired, and, in the case of a Paragraph IV certification and subsequent patent infringement suit, until the earlier of 30 months,
settlement of the lawsuit or a decision in the infringement case that is favorable to the Section 505(b)(2) applicant.
 
Post-Approval Requirements
 
Once an NDA or BLA is approved, a product will be subject to certain post-approval requirements. For instance, the FDA closely regulates the post-approval marketing and
promotion of drugs, including standards and regulations for direct-to-consumer advertising, off-label promotion, industry-sponsored scientific and educational activities and
promotional activities involving the internet. Drugs may be marketed only for the approved indications and in accordance with the provisions of the approved labeling.
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Adverse event reporting and submission of periodic reports are required following FDA approval of an NDA or BLA. The FDA also may require post-marketing testing, known
as Phase 4 testing, REMS, and surveillance to monitor the effects of an approved product, or the FDA may place conditions on an approval that could restrict the distribution or
use of the product. In addition, quality-control, drug manufacture, packaging and labeling procedures must continue to conform to cGMPs after approval. Drug manufacturers
and certain of their subcontractors are required to register their establishments with the FDA and certain state agencies. Registration with the FDA, subjects entities to periodic
unannounced inspections by the FDA, during which the agency inspects manufacturing facilities to assess compliance with cGMPs. Accordingly, manufacturers must continue
to expend time, money and effort in the areas of production and quality-control to maintain compliance with cGMPs. Regulatory authorities may withdraw product approvals or
request product recalls if a company fails to comply with regulatory standards, if it encounters problems following initial marketing or if previously unrecognized problems are
subsequently discovered. In addition, prescription drug manufacturers in the United States must comply with applicable provisions of the Drug Supply Chain Security Act and
provide and receive product tracing information, maintain appropriate licenses, ensure they only work with other properly licensed entities, and have procedures in place to
identify and properly handle suspect and illegitimate products.
 
Failure to comply with the applicable FDA requirements may subject manufacturers and distributors to administrative or judicial sanctions. These sanctions could include,
among other things, warning letters, product seizures, total or partial suspension of production or distribution, injunctions, civil money penalties, fines, restitution, disgorgement,
or civil or criminal penalties. Further, the FDA has authority to issue mandatory recalls for medical devices and biologics, and we may need to undertake a voluntary recall for
any of our products.
 
In addition to regulations enforced by the FDA, we are also subject to regulation under the Occupational Safety and Health Act, the Environmental Protection Act, the Toxic
Substances Control Act, the Resource Conservation and Recovery Act and other federal, state and local regulations. Our research and development activities involve the
controlled use of hazardous materials, chemicals, biological materials and radioactive compounds.
 
Biologics
 
Biological products used for the prevention, treatment or cure of a disease or condition of a human being are subject to regulation under the FDC Act, except the section of the
FDC Act which governs the approval of NDAs. Biological products are approved for marketing under provisions of the Public Health Service Act, or PHSA, via a BLA.
However, the application process and requirements for approval of BLAs are very similar to those for NDAs, and biologics are associated with similar approval risks and costs
as drugs. To help reduce the increased risk of the introduction of adventitious agents, the PHSA emphasizes the importance of manufacturing controls for products whose
attributes cannot be precisely defined. The PHSA also provides authority to the FDA to immediately suspend licenses in situations where there exists a danger to public health,
to prepare or procure products in the event of shortages and critical public health needs, and to authorize the creation and enforcement of regulations to prevent the introduction
or spread of communicable diseases in the US and between states.
 
After a BLA is approved, the product may also be subject to official lot release as a condition of approval. As part of the manufacturing process, the manufacturer is required to
perform certain tests on each lot of the product before it is released for distribution. If the product is subject to official release by the FDA, the manufacturer submits samples of
each lot of product to the FDA together with a release protocol showing a summary of the history of manufacture of the lot and the results of all of the manufacturer’s tests



performed on the lot. The FDA may also perform certain confirmatory tests on lots of some products, such as viral vaccines, before releasing the lots for distribution by the
manufacturer. In addition, the FDA conducts laboratory research related to the regulatory standards on the safety, purity, potency, and effectiveness of biological products. As
with drugs, after approval of biologics, manufacturers must address any safety issues that arise, are subject to recalls or a halt in manufacturing, and are subject to periodic
inspection after approval.
 
The Biologics Price Competition and Innovation Act of 2009, or BPCIA, creates an abbreviated approval pathway for biological products shown to be highly similar to or
interchangeable with an FDA-licensed reference biological product. Biosimilarity sufficient to reference a prior FDA-approved product requires that there be no differences in
conditions of use, route of administration, dosage form, and strength, and no clinically meaningful differences between the biological product and the reference product in terms
of safety, purity and potency. Biosimilarity must be shown through analytical studies, animal studies, and at least one clinical trial, absent a waiver by the Secretary. A
biosimilar product may be deemed interchangeable with a prior approved product if it meets the higher hurdle of demonstrating that it can be expected to produce the same
clinical results as the reference product and, for products administered multiple times, the biologic and the reference biologic may be switched after one has been previously
administered without increasing safety risks or risks of diminished efficacy relative to exclusive use of the reference biologic. To date, only four biosimilar products and no
interchangeable products have been approved under the BPCIA. Complexities associated with the larger, and often more complex, structures of biological products, as well as
the process by which such products are manufactured, particularly with respect to interchangeability, are still being evaluated by the FDA.
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A reference biologic is granted twelve years of exclusivity from the time of first licensure of the reference product, and no application for a biosimilar can be submitted for four
years from the date of licensure of the reference product. The first biologic product submitted under the abbreviated approval pathway that is determined to be interchangeable
with the reference product has exclusivity against a finding of interchangeability for other biologics for the same condition of use for the lesser of (i) one year after first
commercial marketing of the first interchangeable biosimilar, (ii) eighteen months after the first interchangeable biosimilar is approved if there is no patent challenge, (iii)
eighteen months after resolution of a lawsuit over the patents of the reference biologic in favor of the first interchangeable biosimilar applicant, or (iv) 42 months after the first
interchangeable biosimilar’s application has been approved if a patent lawsuit is ongoing within the 42-month period.
 
Regulation Outside the United States
 
In order to market any product outside of the United States, a company must also comply with numerous and varying regulatory requirements of other countries and
jurisdictions regarding quality, safety and efficacy and governing, among other things, clinical trials, marketing authorization, commercial sales and distribution of drug
products. Whether or not it obtains FDA approval for a product, the company would need to obtain the necessary approvals by the comparable foreign regulatory authorities
before it can commence clinical trials or marketing of the product in those countries or jurisdictions. The approval process ultimately varies between countries and jurisdictions
and can involve additional product testing and additional administrative review periods. The time required to obtain approval in other countries and jurisdictions might differ
from and be longer than that required to obtain FDA approval. Regulatory approval in one country or jurisdiction does not ensure regulatory approval in another, but a failure or
delay in obtaining regulatory approval in one country or jurisdiction may negatively impact the regulatory process in others.
 
Regulation and Marketing Authorization in the European Union
 
The process governing approval of medicinal products in the European Union follows essentially the same lines as in the United States and, likewise, generally involves
satisfactorily completing each of the following:
 
 ● pre-clinical laboratory tests, animal studies and formulation studies all performed in accordance with the applicable EU Good Laboratory Practice regulations;
 
 ● submission to the relevant national authorities of a clinical trial application, or CTA, which must be approved before human clinical trials may begin;
 
 ● performance of adequate and well-controlled clinical trials to establish the safety and efficacy of the product for each proposed indication;
 
 ● submission to the relevant competent authorities of a marketing authorization application, or MAA, which includes the data supporting safety and efficacy as well as

detailed information on the manufacture and composition of the product in clinical development and proposed labeling;
 
 ● satisfactory completion of an inspection by the relevant national authorities of the manufacturing facility or facilities, including those of third parties, at which the

product is produced to assess compliance with strictly enforced current cGMP;
 
 ● potential audits of the non-clinical and clinical trial sites that generated the data in support of the MAA; and
 
 ● review and approval by the relevant competent authority of the MAA before any commercial marketing, sale or shipment of the product.
 
Pre-clinical Studies
 
Pre-clinical tests include laboratory evaluations of product chemistry, formulation and stability, as well as studies to evaluate toxicity in animal studies, in order to assess the
potential safety and efficacy of the product. The conduct of the pre-clinical tests and formulation of the compounds for testing must comply with the relevant EU regulations and
requirements. The results of the pre-clinical tests, together with relevant manufacturing information and analytical data, are submitted as part of the CTA.
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Clinical Trial Approval
 
Requirements for the conduct of clinical trials in the European Union including GCP are implemented in the Clinical Trials Directive 2001/20/EC and the GCP Directive
2005/28/EC. Pursuant to Directive 2001/20/EC and Directive 2005/28/EC, as amended, a system for the approval of clinical trials in the European Union has been implemented
through national legislation of the member states. Under this system, approval must be obtained from the competent national authority of an EU member state in which a study
is planned to be conducted, or in multiple member states if the clinical trial is to be conducted in a number of member states. To this end, a CTA is submitted, which must be
supported by an investigational medicinal product dossier, or IMPD, and further supporting information prescribed by Directive 2001/20/EC and Directive 2005/28/EC and
other applicable guidance documents. Furthermore, a clinical trial may only be started after a competent ethics committee has issued a favorable opinion on the clinical trial
application in that country.
 
In April 2014, the EU legislators passed the new Clinical Trials Regulation, (EU) No 536/2014, which replaced the current Clinical Trials Directive 2001/20/EC. To ensure that
the rules for clinical trials are identical throughout the European Union, the new EU clinical trials legislation was passed as a regulation that is directly applicable in all EU
member states. All clinical trials performed in the European Union are required to be conducted in accordance with the Clinical Trials Directive 2001/20/EC until the new
Clinical Trials Regulation (EU) No 536/2014 becomes applicable. According to the current plans of the European Medicines Agency, or EMA, the new Clinical Trials
Regulation became applicable in 2019. The Clinical Trials Directive 2001/20/EC will, however, still apply three years from the date of entry into application of the Clinical
Trials Regulation to (i) clinical trials applications submitted before the entry into application and (ii) clinical trials applications submitted within one year after the entry into
application if the sponsor opts for old system.
 



The new Regulation (EU) No 536/2014 aims to simplify and streamline the approval of clinical trials in the European Union. The main characteristics of the regulation include:
 
 ● A streamlined application procedure via a single-entry point, the EU portal.
 
 ● A single set of documents to be prepared and submitted for the application as well as simplified reporting procedures that will spare sponsors from submitting broadly

identical information separately to various bodies and different member states.
 
 ● A harmonized procedure for the assessment of applications for clinical trials, which is divided into two parts. Part I is assessed jointly by all member states concerned.

Part II is assessed separately by each member state concerned.
 
 ● Strictly defined deadlines for the assessment of clinical trial application.
 
 ● The involvement of the ethics committees in the assessment procedure in accordance with the national law of the member state concerned but within the overall

timelines defined by the Regulation (EU) No 536/2014.
 
Marketing Authorization
 
Authorization to market a product in the member states of the European Union proceeds under one of four procedures: a centralized authorization procedure, a mutual
recognition procedure, a decentralized procedure or a national procedure.
 
Centralized Authorization Procedure
 
The centralized procedure enables applicants to obtain a marketing authorization that is valid in all EU member states based on a single application. Certain medicinal products,
including products developed by means of biotechnological processes, must undergo the centralized authorization procedure for marketing authorization, which, if granted by
the European Commission, is automatically valid in all 28 EU member states. The EMA and the European Commission administer this centralized authorization procedure
pursuant to Regulation (EC) No 726/2004.
 
Pursuant to Regulation (EC) No 726/2004, this procedure is mandatory for:
 
 ● medicinal products developed by means of one of the following biotechnological processes:
 
 ● recombinant DNA technology;
 
 ● controlled expression of genes coding for biologically active proteins in prokaryotes and eukaryotes including transformed mammalian cells; and
 
 ● hybridoma and monoclonal antibody methods;
 
 ● advanced therapy medicinal products as defined in Article 2 of Regulation (EC) No. 1394/2007 on advanced therapy medicinal products;
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 ● medicinal products for human use containing a new active substance that, on the date of effectiveness of this regulation, was not authorized in the European Union, and

for which the therapeutic indication is the treatment of any of the following diseases:
 
 ● acquired immune deficiency syndrome;
 
 ● cancer;
 
 ● neurodegenerative disorder;
 
 ● diabetes;
 
 ● auto-immune diseases and other immune dysfunctions; and
 
 ● viral diseases;
 
 ● medicinal products that are designated as orphan medicinal products pursuant to Regulation (EC) No 141/2000.
 
The centralized authorization procedure is optional for other medicinal products if they contain a new active substance or if the applicant shows that the medicinal product
concerned constitutes a significant therapeutic, scientific or technical innovation or that the granting of authorization is in the interest of patients in the European Union.
 
Administrative Procedure
 
Under the centralized authorization procedure, the EMA’s Committee for Human Medicinal Products, or CHMP, serves as the scientific committee that renders opinions about
the safety, efficacy and quality of medicinal products for human use on behalf of the EMA. The CHMP is composed of experts nominated by each member state’s national
authority for medicinal products, with an expert appointed to act as Rapporteur for the co-ordination of the evaluation with the possible assistance of a further member of the
Committee acting as a Co-Rapporteur. After approval, the Rapporteur(s) continue to monitor the product throughout its life cycle. The CHMP has 210 days to adopt an opinion
as to whether a marketing authorization should be granted. The process usually takes longer in case additional information is requested, which triggers clock-stops in the
procedural timelines. The process is complex and involves extensive consultation with the regulatory authorities of member states and a number of experts. When an application
is submitted for a marketing authorization in respect of a drug that is of major interest from the point of view of public health and in particular from the viewpoint of therapeutic
innovation, the applicant may pursuant to Article 14(9) Regulation (EC) No 726/2004 request an accelerated assessment procedure. If the CHMP accepts such request, the time-
limit of 210 days will be reduced to 150 days but it is possible that the CHMP can revert to the standard time-limit for the centralized procedure if it considers that it is no longer
appropriate to conduct an accelerated assessment. Once the procedure is completed, a European Public Assessment Report, or EPAR, is produced. If the opinion is negative,
information is given as to the grounds on which this conclusion was reached. After the adoption of the CHMP opinion, a decision on the MAA must be adopted by the European
Commission, after consulting the E.U. member states, which in total can take more than 60 days.
 
Conditional Approval
 
In specific circumstances, EU legislation (Article 14(7) Regulation (EC) No 726/2004 and Regulation (EC) No 507/2006 on Conditional Marketing Authorizations for
Medicinal Products for Human Use) enables applicants to obtain a conditional marketing authorization prior to obtaining the comprehensive clinical data required for an
application for a full marketing authorization. Such conditional approvals may be granted for product candidates (including medicines designated as orphan medicinal products)
if (1) the risk-benefit balance of the product candidate is positive, (2) it is likely that the applicant will be in a position to provide the required comprehensive clinical trial data,
(3) the product fulfills unmet medical needs and (4) the benefit to public health of the immediate availability on the market of the medicinal product concerned outweighs the



risk inherent in the fact that additional data are still required. A conditional marketing authorization may contain specific obligations to be fulfilled by the marketing
authorization holder, including obligations with respect to the completion of ongoing or new studies, and with respect to the collection of pharmacovigilance data. Conditional
marketing authorizations are valid for one year, and may be renewed annually, if the risk-benefit balance remains positive, and after an assessment of the need for additional or
modified conditions and/or specific obligations. The timelines for the centralized procedure described above also apply with respect to the review by the CHMP of applications
for a conditional marketing authorization.
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Marketing Authorization under Exceptional Circumstances
 
Under Article 14(8) Regulation (EC) No 726/2004, products for which the applicant can demonstrate that comprehensive data (in line with the requirements laid down in Annex
I of Directive 2001/83/EC, as amended) cannot be provided (due to specific reasons foreseen in the legislation) might be eligible for marketing authorization under exceptional
circumstances. This type of authorization is reviewed annually to reassess the risk-benefit balance. The fulfillment of any specific procedures/obligations imposed as part of the
marketing authorization under exceptional circumstances is aimed at the provision of information on the safe and effective use of the product and will normally not lead to the
completion of a full dossier/approval.
 
Market Authorizations Granted by Authorities of E.U. Member States
 
In general, if the centralized procedure is not followed, there are three alternative procedures as prescribed in Directive 2001/83/EC:
 
 ● The decentralized procedure allows applicants to file identical applications to several EU member states and receive simultaneous national approvals based on the

recognition by EU member states of an assessment by a reference member state.
 
 ● The national procedure is only available for products intended to be authorized in a single EU member state.
 
 ● A mutual recognition procedure similar to the decentralized procedure is available when a marketing authorization has already been obtained in at least one E.U.

member state.
 
A marketing authorization may be granted only to an applicant established in the European Union.
 
Pediatric Studies
 
Prior to obtaining a marketing authorization in the European Union, applicants have to demonstrate compliance with all measures included in an EMA-approved Pediatric
Investigation Plan, or PIP, covering all subsets of the pediatric population, unless the EMA has granted a product-specific waiver, a class waiver, or a deferral for one or more of
the measures included in the PIP. The respective requirements for all marketing authorization procedures are set forth in Regulation (EC) No 1901/2006, which is referred to as
the Pediatric Regulation. This requirement also applies when a company wants to add a new indication, pharmaceutical form or route of administration for a medicine that is
already authorized. The Pediatric Committee of the EMA, or PDCO, may grant deferrals for some medicines, allowing a company to delay development of the medicine in
children until there is enough information to demonstrate its effectiveness and safety in adults. The PDCO may also grant waivers when development of a medicine in children
is not needed or is not appropriate, such as for diseases that only affect the elderly population.
 
Before a marketing authorization application can be filed, or an existing marketing authorization can be amended, the EMA determines that companies actually comply with the
agreed studies and measures listed in each relevant PIP.
 
Periods of Authorization and Renewals
 
A marketing authorization is valid for five years in principle and the marketing authorization may be renewed after five years on the basis of a re-evaluation of the risk-benefit
balance by the EMA or by the competent authority of the authorizing member state. To this end, the marketing authorization holder must provide the EMA or the competent
authority with a consolidated version of the file in respect of quality, safety and efficacy, including all variations introduced since the marketing authorization was granted, at
least six months before the marketing authorization ceases to be valid. Once renewed, the marketing authorization is valid for an unlimited period, unless the European
Commission or the competent authority decides, on justified grounds relating to pharmacovigilance, to proceed with one additional five-year renewal. Any authorization which
is not followed by the actual placing of the drug on the EU market (in case of centralized procedure) or on the market of the authorizing member state within three years after
authorization ceases to be valid (the so-called sunset clause).
 
Regulatory Data Protection
 
EU legislation also provides for a system of regulatory data and market exclusivity. According to Article 14(11) of Regulation (EC) No 726/2004, as amended, and Article 10(1)
of Directive 2001/83/EC, as amended, upon receiving marketing authorization, new chemical entities approved on the basis of complete independent data package benefit from
eight years of data exclusivity and an additional two years of market exclusivity. Data exclusivity prevents regulatory authorities in the European Union from referencing the
innovator’s data to assess a generic (abbreviated) application. During the additional two-year period of market exclusivity, a generic marketing authorization can be submitted,
and the innovator’s data may be referenced, but no generic medicinal product can be marketed until the expiration of the market exclusivity. The overall ten-year period will be
extended to a maximum of 11 years if, during the first eight years of those ten years, the marketing authorization holder, or MAH, obtains an authorization for one or more new
therapeutic indications which, during the scientific evaluation prior to their authorization, are held to bring a significant clinical benefit in comparison with existing therapies.
Even if a compound is considered to be a new chemical entity and the innovator is able to gain the period of data exclusivity, another company nevertheless could also market
another version of the drug if such company obtained marketing authorization based on an MAA with a complete independent data package of pharmaceutical test, pre-clinical
tests and clinical trials. However, products designated as orphan medicinal products enjoy, upon receiving marketing authorization, a period of ten years of orphan market
exclusivity. Depending upon the timing and duration of the EU marketing authorization process, products may be eligible for up to five years’ supplementary protection
certificates, or SPCs, pursuant to Regulation (EC) No 469/2009. Such SPCs extend the rights under the basic patent for the drug.
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Regulatory Requirements After a Marketing Authorization has been Obtained
 
If we obtain authorization for a medicinal product in the European Union, we will be required to comply with a range of requirements applicable to the manufacturing,
marketing, promotion and sale of medicinal products:
 
Pharmacovigilance and other requirements
 
We will, for example, have to comply with the EU’s stringent pharmacovigilance or safety reporting rules, pursuant to which post-authorization studies and additional
monitoring obligations can be imposed. Other requirements relate, for example, to the manufacturing of products and APIs in accordance with good manufacturing practice
standards. EU regulators may conduct inspections to verify our compliance with applicable requirements, and we will have to continue to expend time, money and effort to
remain compliant. Non-compliance with EU requirements regarding safety monitoring or pharmacovigilance, and with requirements related to the development of products for



the pediatric population, can also result in significant financial penalties in the European Union. Similarly, failure to comply with the EU’s requirements regarding the protection
of individual personal data can also lead to significant penalties and sanctions. Individual EU member states may also impose various sanctions and penalties in case we do not
comply with locally applicable requirements.
 
Manufacturing
 
The manufacturing of authorized drugs, for which a separate manufacturer’s license is mandatory, must be conducted in strict compliance with the EMA’s Good Manufacturing
Practices, or GMP, requirements and comparable requirements of other regulatory bodies in the European Union, which mandate the methods, facilities and controls used in
manufacturing, processing and packing of drugs to assure their safety and identity. The EMA enforces its current GMP requirements through mandatory registration of facilities
and inspections of those facilities. The EMA may have a coordinating role for these inspections while the responsibility for carrying them out rests with the member states
competent authority under whose responsibility the manufacturer falls. Failure to comply with these requirements could interrupt supply and result in delays, unanticipated costs
and lost revenues, and could subject the applicant to potential legal or regulatory action, including but not limited to warning letters, suspension of manufacturing, seizure of
product, injunctive action or possible civil and criminal penalties.
 
Marketing and Promotion
 
The marketing and promotion of authorized drugs, including industry-sponsored continuing medical education and advertising directed toward the prescribers of drugs and/or
the general public, are strictly regulated in the European Union under Directive 2001/83/EC. The applicable regulations aim to ensure that information provided by holders of
marketing authorizations regarding their products is truthful, balanced and accurately reflects the safety and efficacy claims authorized by the EMA or by the competent
authority of the authorizing member state. Failure to comply with these requirements can result in adverse publicity, warning letters, corrective advertising and potential civil
and criminal penalties.
 
Patent Term Extension
 
In order to compensate the patentee for delays in obtaining a marketing authorization for a patented product, a supplementary certificate, or SPC, may be granted extending the
exclusivity period for that specific product by up to five years. Applications for SPCs must be made to the relevant patent office in each E.U. member state and the granted
certificates are valid only in the member state of grant. An application has to be made by the patent owner within six months of the first marketing authorization being granted in
the European Union (assuming the patent in question has not expired, lapsed or been revoked) or within six months of the grant of the patent (if the marketing authorization is
granted first). In the context of SPCs, the term “product” means the active ingredient or combination of active ingredients for a medicinal product and the term “patent” means a
patent protecting such a product or a new manufacturing process or application for it. The duration of an SPC is calculated as the difference between the patent’s filing date and
the date of the first marketing authorization, minus five years, subject to a maximum term of five years.
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A six-month pediatric extension of an SPC may be obtained where the patentee has carried out an agreed pediatric investigation plan, the authorized product information
includes information on the results of the studies and the product is authorized in all member states of the European Union.
 
Pharmaceutical Coverage, Pricing and Reimbursement
 
Significant uncertainty exists as to the coverage and reimbursement status of products approved by the FDA and other government authorities. Sales of products will depend, in
part, on the extent to which the costs of the products will be covered by third-party payors, including government health programs in the United States such as Medicare and
Medicaid, commercial health insurers and managed care organizations. The process for determining whether a payor will provide coverage for a product may be separate from
the process for setting the price or reimbursement rate that the payor will pay for the product once coverage is approved. Third-party payors may limit coverage to specific
products on an approved list, or formulary, which might not include all of the approved products for a particular indication.
 
In order to secure coverage and reimbursement for any product that might be approved for sale, a company may need to conduct expensive pharmacoeconomic studies in order
to demonstrate the medical necessity and cost-effectiveness of the product, in addition to the costs required to obtain FDA or other comparable regulatory approvals. A payor’s
decision to provide coverage for a drug product does not imply that an adequate reimbursement rate will be approved. Third-party reimbursement may not be sufficient to
maintain price levels high enough to realize an appropriate return on investment in product development.
 
There has been an increased focus on drug pricing in recent years in the United States. Although there are no direct government price controls over private sector purchases in
the United States, there are rebates and other financial requirements for federal and state health care programs. The Medicare Modernization Act, enacted in December 2003,
established the Medicare Part D outpatient prescription drug benefit, which is provided primarily through private entities that attempt to negotiate price concessions from
pharmaceutical manufacturers. The health care reform legislation enacted in 2010, known as the Affordable Care Act, requires drug manufacturers to pay 50% of the Medicare
Part D coverage gap, also known as the “donut hole,” on prescriptions for branded products filled when the beneficiary reaches this coverage. The Deficit Reduction Act of
2005 resulted in changes to the way drug prices are reported to the government and the formula using such information to calculate the required Medicaid rebates. The
Affordable Care Act increased the minimum basic Medicaid rebate for branded prescription drugs from 15.1% to 23.1% and requires pharmaceutical manufacturers to pay
states rebates on prescription drugs dispensed to Medicaid managed care enrollees. In addition, the Affordable Care Act increased the additional Medicaid rebate on “line
extensions” (such as extended-release formulations) of solid oral dosage forms of branded products, revised the definition of average manufacturer price by changing the classes
of purchasers included in the calculation, and expanded the entities eligible for discounted pricing under the federal 340B drug pricing program. Current orphan drugs are
excluded from the expanded 340B hospitals eligible for discounts.
 
The Affordable Care Act imposes a significant annual fee on companies that manufacture or import branded prescription drug products. The fee (which is not deductible for
federal income tax purposes) is based on the manufacturer’s market share of sales of branded drugs and biologics (excluding orphan drugs) to, or pursuant to coverage under,
specified U. S. government programs. The Affordable Care Act also contains a number of provisions, including provisions governing the way that health care is financed by
both governmental and private insurers, enrollment in federal health care programs, reimbursement changes, the increased use of comparative effectiveness research in health
care decision-making, and enhancements to fraud and abuse requirements and enforcement, that are affecting existing government health care programs and will result in the
development of new programs. The Affordable Care Act also contains requirements for manufacturers to publicly report certain payments or other transfers of value made to
physicians and teaching hospitals. We are unable to predict the future course of federal or state health care legislation and regulations, including regulations that will be issued to
implement provisions of the Affordable Care Act. The Affordable Care Act and further changes in the law or regulatory framework that reduce our revenues or increase our
costs could also have a material adverse effect on our business, financial condition and results of operations and cash flows.
 
Public and private health care payers control costs and influence drug pricing through a variety of mechanisms, including through negotiating discounts with the manufacturers
and through the use of tiered formularies and other mechanisms that provide preferential access to certain drugs over others within a therapeutic class. Payers also set other
criteria to govern the uses of a drug that will be deemed medically appropriate and therefore reimbursed or otherwise covered. Payers may require physicians to seek approval
from them before a product will be reimbursed or covered, commonly referred to as prior authorization. In particular, many public and private health care payers limit
reimbursement and coverage to the uses of a drug that are either approved by the FDA or appear in a recognized drug compendium. Drug compendia are publications that
summarize the available medical evidence for particular drug products and identify which uses of a drug are supported or not supported by the available evidence, whether or
not such uses have been approved by the FDA. For example, in the case of Medicare Part D coverage for oncology drugs, the Medicare Modernization Act, with certain
exceptions, provides for Medicare coverage of unapproved uses of an FDA-approved drug if the unapproved use is reasonable and necessary and is supported by one or more
citations in CMS-approved compendia, such as the National Comprehensive Cancer Network Drugs and Biologics Compendium. Different pricing and reimbursement schemes
exist in other countries. For example, in the European Union, governments influence the price of pharmaceutical products through their pricing and reimbursement rules and
control of national health care systems that fund a large part of the cost of such products to consumers. The approach taken varies from member state to member state. Some



jurisdictions operate positive or negative list systems under which products may only be marketed once a reimbursement price has been agreed. Other member states allow
companies to fix their own prices for medicines, but monitor and control company profits and may limit or restrict reimbursement. The downward pressure on health care costs
in general, and prescription drugs in particular, has become very intense. As a result, increasingly high barriers are being erected to the entry of new products, as exemplified by
the actions of the National Institute for Clinical Excellence in the United Kingdom, which evaluates the data supporting new medicines and passes reimbursement
recommendations to the government. In addition, in some countries cross-border imports from low-priced markets (parallel imports) exert a commercial pressure on pricing
within a country.
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In the European Union, pricing and reimbursement schemes vary widely from country to country. Some countries provide that drug products may be marketed only after a
reimbursement price has been agreed. Some countries may require the completion of additional studies that compare the cost-effectiveness of our drug candidate to currently
available therapies (so called health technology assessment) in order to obtain reimbursement or pricing approval. For example, the European Union provides options for its
member states to restrict the range of drug products for which their national health insurance systems provide reimbursement and to control the prices of medicinal products for
human use. E.U. member states may approve a specific price for a drug product or it may instead adopt a system of direct or indirect controls on the profitability of the company
placing the drug product on the market. Other member states allow companies to fix their own prices for drug products, but monitor and control prescription volumes and issue
guidance to physicians to limit prescriptions. The downward pressure on health care costs in general, particularly prescription drugs, has become intense. As a result,
increasingly high barriers are being erected to the entry of new products. In addition, there can be considerable pressure by governments and other stakeholders on prices and
reimbursement levels, including as part of cost containment measures. Political, economic and regulatory developments may further complicate pricing negotiations, and pricing
negotiations may continue after reimbursement has been obtained. Reference pricing used by various E.U. member states, and parallel distribution (arbitrage between low-
priced and high-priced member states), can further reduce prices. Any country that has price controls or reimbursement limitations for drug products may not allow favorable
reimbursement and pricing arrangements.
 
Healthcare Law and Regulation
 
Healthcare providers, physicians and third-party payors play a primary role in the recommendation and prescription of drug products that are granted marketing approval.
Arrangements with third-party payors and customers are subject to broadly applicable fraud and abuse and other healthcare laws and regulations. Such restrictions under
applicable federal and state healthcare laws and regulations, include the following:
 
 ● the federal Anti-Kickback Statute prohibits, among other things, persons from knowingly and willfully soliciting, offering, receiving or providing remuneration,

directly or indirectly, in cash or in kind, to induce or reward either the referral of an individual for, or the purchase, order or recommendation of, any good or service,
for which payment may be made, in whole or in part, under a federal healthcare program such as Medicare and Medicaid;

 
 ● the federal False Claims Act imposes civil penalties, and provides for civil whistleblower or qui tam actions, against individuals or entities for knowingly presenting, or

causing to be presented, to the federal government, claims for payment that are false or fraudulent or making a false statement to avoid, decrease or conceal an
obligation to pay money to the federal government;

 
 ● the federal Health Insurance Portability and Accountability Act of 1996, or HIPAA, imposes criminal and civil liability for executing a scheme to defraud any

healthcare benefit program or making false statements relating to healthcare matters;
 
 ● HIPAA, as amended by the Health Information Technology for Economic and Clinical Health Act and its implementing regulations, also imposes obligations, including

mandatory contractual terms, with respect to safeguarding the privacy, security and transmission of individually identifiable health information;
 
 ● the federal false statements statute prohibits knowingly and willfully falsifying, concealing or covering up a material fact or making any materially false statement in

connection with the delivery of or payment for healthcare benefits, items or services;
 
 ● the federal transparency requirements under the Health Care Reform Law requires manufacturers of drugs, devices, biologics and medical supplies to report to the

Department of Health and Human Services information related to payments and other transfers of value to physicians and teaching hospitals and physician ownership
and investment interests; and

   
 ● analogous state and foreign laws and regulations, such as state anti-kickback and false claims laws, may apply to sales or marketing arrangements and claims involving

healthcare items or services reimbursed by non-governmental third-party payors, including private insurers.
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An increasing number of states have enacted legislation requiring pharmaceutical and biotechnology companies to file periodic reports of expenses relating to the marketing and
promotion of drug products and gifts and payments to individual healthcare practitioners in these states; to make periodic public disclosures on sales, marketing, pricing, clinical
trials and other activities; to report information pertaining to and justifying price increases; or to register their sales representatives. Other states prohibit various marketing-
related activities, such as the provision of certain kinds of gifts or meals; price gouging; or pharmacies and other healthcare entities from providing certain physician prescribing
data to pharmaceutical and biotechnology companies for use in sales and marketing. In addition, states such as California, Connecticut, Nevada, and Massachusetts require
pharmaceutical companies to implement compliance programs and/or marketing codes. State and foreign laws also govern the privacy and security of health information in
some circumstances, many of which differ from each other in significant ways and often are not preempted by HIPAA, thus complicating compliance efforts.
 
Environmental, Health and Safety Matters
 
The manufacturing facilities of the third-parties that develop our product candidates are subject to extensive environmental, health and safety laws and regulations in a number
of jurisdictions, governing, among other things: the use, storage, registration, handling, emission and disposal of chemicals, waste materials and sewage; chemicals, air, water
and ground contamination; air emissions and the cleanup of contaminated sites, including any contamination that results from spills due to our failure to properly dispose of
chemicals, waste materials and sewage.
 
These laws, regulations and permits could potentially require the expenditure by us of significant amounts for compliance or remediation if, among other things, our operations
result in contamination of the environment or breach of regulatory obligations, or expose individuals to harm. If the third-party manufacturers fail to comply with such laws,
regulations or permits, we may be subject to fines and other civil, administrative or criminal sanctions, including the revocation of permits and licenses necessary to continue
our business activities. In addition, we may be required to pay damages or civil judgments in respect of third-party claims, including those relating to personal injury (including
exposure to hazardous substances we use, store, handle, transport, manufacture or dispose of), property damage or contribution claims. Some environmental, health and safety
laws allow for strict, joint and several liability for remediation costs, regardless of comparative fault. We may be identified as a responsible party under such laws. Such
developments could have a material adverse effect on our business, financial condition and results of operations.
 
In addition, laws and regulations relating to environmental, health and safety matters are often subject to change. In the event of any changes or new laws or regulations, we
could be subject to new compliance measures or to penalties for activities that were previously permitted.
 
Competition



 
Our industry is subject to rapid and intense technological change. Competition is intense among manufacturers of nutritional, non-prescription, and prescription
pharmaceuticals. We face, and will continue to face, competition from nutraceutical, pharmaceutical, biopharmaceutical, medical device and biotechnology companies
developing similar products and technologies both in the United States and abroad, as well as numerous academic and research institutions, governmental agencies and private
organizations engaged in drug funding or research and discovery activities both in the United States and abroad. Academic institutions, government agencies and other public
and private research organizations may also conduct research, seek patent protection and establish collaborative arrangements for discovery, research and clinical development
of technologies and products similar to ours. We also face competition from entities and healthcare providers using more traditional methods. We believe there are a substantial
number of products under development by numerous nutraceutical, pharmaceutical, biopharmaceutical, medical device and biotechnology companies, and it is likely that other
competitors will emerge.
 
Many of our existing and potential competitors are large, well established pharmaceutical, chemical or healthcare companies with considerably greater research and product
development capabilities and financial, scientific, marketing and human resources than we have. Large and established companies, such as Merck & Co., Inc., GlaxoSmithKline
plc, CSL Ltd., Sanofi Pasteur, SA, Pfizer Inc., Johnson & Johnson, AstraZeneca, and Moderna, among others, compete in the vaccine market. In particular, these companies
have greater experience and expertise in securing government contracts and grants to support their research and development efforts, conducting testing and clinical trials,
obtaining regulatory approvals to market products, manufacturing such products on a broad scale and marketing approved products. As a result, these competitors may succeed
in developing competing products earlier than we do; obtain patents that block or otherwise inhibit our ability to further develop and commercialize our product candidates;
obtain approvals from the FDA or other regulatory agencies for products more rapidly than we do; or develop treatments or cures that are safer or more effective than those we
propose to develop. These competitors may also devote greater resources to marketing or selling their products and may be better able to withstand price competition. In
addition, these competitors may introduce or adapt more quickly to new technologies or scientific advances, which could render our technologies obsolete, and may introduce
products or technologies that make the continued development, production, or marketing of our product candidates uneconomical. These competitors may also be more
successful in negotiating third-party licensing or collaborative arrangements and may be able to take advantage of acquisitions or other strategic opportunities more readily than
we can. These actions by competitors or potential competitors could materially affect our business, financial condition and results of operations. We cannot assure you that we
will be able to compete successfully.
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Regardless of the disease, smaller or early-stage companies and research institutions also may prove to be significant competitors, particularly through collaborative
arrangements with large and established pharmaceutical companies. As these companies develop their technologies, they may develop proprietary positions, which may prevent
or limit our product development and commercialization efforts. We will also face competition from these parties in recruiting and retaining qualified scientific and
management personnel, establishing clinical trial sites and participant registration for clinical trials and in acquiring and in-licensing technologies and products complementary
to our programs or potentially advantageous to our business. If any of our competitors succeed in obtaining approval from the FDA or other regulatory authorities for their
products sooner than we do or for products that are more effective or less costly than ours, our commercial opportunity could be significantly reduced. Additionally, the threat
of COVID-19 may subside before we are able to successfully bring a vaccine product candidate to market, which may influence public perception of the use of vaccine product
candidates in connection with COVID-19 and adversely affect our business.
 
We have a limited ability to predict how competitive our products and product candidates will be in the marketplace. The competition we believe currently exists with respect to
each of our products is as follows:
 
Our NT-CoV2-1 Vaccine
 
The COVID-19 vaccine market is intensely competitive, characterized by rapid technological progress. The SARS-CoV-2 pandemic is also evolving rapidly with the generation
of new virus variants that impact vaccine efficacy. This creates a changing competitive landscape for the Terra CoV-2 and NT-CoV2-1 vaccine candidates. We compete with
worldwide research-based biopharmaceutical companies and smaller companies that manufacture and sell products that treat diseases or indications similar to those treated by
our vaccine candidate. In December 2020, Pfizer and Moderna both received EUAs to begin distributing their vaccines. Pfizer received full FDA approval in August 2021 and
Moderna in January 2022. Johnson & Johnson has developed a single dose vaccine and received an EUA in the US in February 2021.
 
In July 2022, the FDA issued an EUA for the Novavax adjuvanted vaccine. As of early March 2023, the WHO has granted 11 vaccines an Emergency Use Listing.
 
According to the WHO, there are 183 vaccines currently in clinical development, and there are currently 199 vaccines which are in the pre-clinical development phase. There
are just 16 vaccines in active clinical development that contemplate use of intranasal administration. Our intranasal NT-CoV2-1 vaccine candidate is in pre-clinical
development.
 
Additionally, several companies are working on antiviral drugs, some of which are already in use against other illnesses, to treat people who have COVID-19. The FDA has
also issued EUAs for several other treatments, including antivirals, monoclonal antibodies, convalescent plasma therapy, a drug used to sedate people placed on a ventilator, and
drugs for people undergoing a type of blood purification known as continuous renal replacement therapy. To the extent these drug treatments are effective there can reduce
demand for vaccines against the disease and the potential market for our vaccine product candidate.
 
Our vaccine development will depend on our ability to identify key points of product differentiation relative to our competitors and conduct pre-clinical testing and file an IND
followed by proceeding to a Phase 1 clinical trial. If the Phase 1 trial results support further development, a Phase 2 clinical trial may be initiated and/or a partnership to
advance further development may be sought. The competition we face with the development of our vaccines is extensive and could adversely affect us in many ways including
the increased numbers of vaccines currently being administered under emergency use authorizations, supplies of raw materials including adjuvants for clinical testing, timing of
manufacturers to make our vaccine for testing, available government funding and other funding through partnerships. In addition, several companies are in the process of
developing various treatments to treat or prevent COVID-19. For example, Pfizer and Merck & Co., Inc. have developed antiviral pills for the treatment of COVID-19. To the
extent that these or other treatments are viewed as an alternative to vaccination against COVID-19, our competitive position could be harmed.
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MU1140 Homologs and Other Lantibiotics
 
MU1140 will likely compete directly with antibiotic drugs such as vancomycin and newer drugs, including Cubicin® (daptomycin) and Zyvox ® (linezolid). Given the growing
resistance of target pathogens to even new antibiotics, we believe that there is ample room in the marketplace for additional antibiotics. Many of our competitors are taking
approaches to drug development differing from our approach, including using traditional screening of natural products; genomics to identify new targets, and combinatorial
chemistry to generate new chemical structures. Competition in the pharmaceutical industry is based on drug safety, efficacy, ease of use, patient compliance, price, marketing,
and distribution. Our lantibiotic development will depend on our success in developing MU1140 homologs and to the point of commercialization or partnership and in the
process securing and protecting our intellectual property.
 
Our Intellectual Property
 
We rely upon a combination of licenses, patents, trade secrets, know-how, and licensing opportunities to develop our business. Our future prospects depend on our ability to
protect our intellectual property. We also need to operate without infringing the proprietary rights of third parties.
 



Patents
 
We attempt to protect our technology and products through patents and patent applications pursuant to the terms of our license agreements. We have a worldwide, nonexclusive
intellectual property and biological materials license agreement with NIAID, an institute within the NIH, relating to certain research, patent applications and biological materials
involving prefusion coronavirus spike proteins and their use in the development and commercialization of vaccine to provide specific, lifetime immunity from SARS-CoV-2.
We also have worldwide, nonexclusive intellectual property and biological materials license agreement with the NRC which provides us with a platform that can generate cell
lines for high-yield production of spike protein antigens for existing and emerging variants of concern. This platform should allow production of cell lines within six to eight
weeks of spike gene sequence availability, compared with six to nine months for traditional production of such cell lines. We co-own the intellectual property for certain
homologs of our MU1140 product candidate with the Texas A&M University System.
 
The effect of issued patents is that they provide patent protection for the claims covered by the patents. While the expiration of a product patent normally results in a loss of
market exclusivity for the covered product or product candidate, commercial benefits may continue to be derived from: (i) later-granted patents on processes and intermediates
related to the most economical method of manufacture of the active ingredient of such product; (ii) patents relating to the use of such product; (iii) patents relating to novel
compositions and formulations; and (iv) in the United States and certain other countries, market exclusivity that may be available under relevant law. The effect of patent
expiration on products or product candidates also depends upon many other factors such as the nature of the market and the position of the product in it, the growth of the
market, the complexities and economics of the process for manufacture of the active ingredient of the product and the requirements of new drug provisions of the Federal Food,
Drug and Cosmetic Act or similar laws and regulations in other countries.
 
We believe that the protection of discoveries in connection with our development activities, our proprietary products, technologies, processes and know-how and all of our
intellectual property are important to our business. To achieve a competitive position, we rely on trade secrets, non-patented proprietary know-how and continuing technological
innovation, where patent protection is not believed to be appropriate or attainable. In addition, as outlined above, we have a number of patent licenses from third parties, some
of which may be important to our business. There can be no assurance that any of our patents, licenses or other intellectual property rights will afford us any protection from
competition.
 
Trademarks
 
Our trademarks are important to our business. We currently use the following unregistered trademarks: SMaRT Replacement Therapy™, MU1140™, and LPT3-04™. In March
2022, the USPTO issued a Notice of Allowance in connection with our application for registration of the mark of ORAGENICS™ (therapeutic products; anti-infectives and
vaccine products). Registration of the mark of ORAGENICS™ is pending, subject to our filing of a Statement of Use and the subsequent acceptance thereof by the USPTO. We
also have rights to use other names essential to our business. Federally registered trademarks have a perpetual life, as long as they are maintained and renewed on a timely basis
and used properly as trademarks, subject to the rights of third parties to seek cancellation of the trademarks if they claim priority or confusion of usage. We regard our
trademarks and other proprietary rights as valuable assets and believe they have significant value to us.
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Protection of Trade Secrets
 
We attempt to protect our trade secrets, including the processes, concepts, ideas and documentation associated with our technologies, through the use of confidentiality
agreements and non-competition agreements with our current employees and with other parties to whom we have divulged such trade secrets. There can be no assurance that
these agreements will not be breached, that we will have adequate remedies for any breach, that others will not independently develop equivalent proprietary information or that
other third parties will not otherwise gain access to our trade secrets and other intellectual property. If our employees or other parties breach our confidentiality agreements and
non-competition agreements or if these agreements are not sufficient to protect our technology or are found to be unenforceable, our competitors could acquire and use
information that we consider to be our trade secrets and we may not be able to compete effectively. Most of our competitors have substantially greater financial, marketing,
technical and manufacturing resources than we have and we may not be profitable if our competitors are also able to take advantage of our trade secrets.
 
We may find it necessary to initiate litigation to enforce our patent rights, to protect our intellectual property or to determine the scope and validity of the proprietary rights of
others. Litigation is costly and time-consuming, and there can be no assurance that our litigation expenses will not be significant in the future or that we will prevail in any such
litigation.
 
Government Grants
 
We have previously received funding from government agencies under the National Science Foundation’s and National Institute of Health’s Small Business Innovation
Research, or SBIR, grants. Eligibility of public companies to receive such grants is based on size and ownership criteria which are under review by the Small Business
Administration, or SBA. As a result, our eligibility may change in the future and additional funding from this source may not be available. We have also applied for funding
pursuant to BARDA but did not receive a grant award. While we continue to pursue grants and or government funding related to COVID-19 it may not be available to us. In
addition, although we seek to protect the competitive benefits we derive from our patents, proprietary information, and other intellectual property, we may not have the right to
prohibit the U.S. government from using certain technologies developed or acquired by us due to federal research grants or to prohibit third-party companies, including our
competitors, from using those technologies in providing products and services to the U.S. government. The U.S. government could have the right to royalty-free use of
technologies that we may develop under such grants. We may commercially exploit those government-funded technologies and may assert our intellectual property rights
against other non-government users of technology developed by us, but we may not be successful in our efforts to do so.
 
In October 2021, we were awarded a small business innovation research grant in the amount of $250,000 (“Computer-aided Design for Improved Lantibiotics” R41GM136034)
for our continued research and development of lantibiotics, including its collaborative program with the Biomolecular Sciences Institute at Florida International University
(FIU). The grant provides us with funding to develop novel lantibiotics for the treatment of ESKAPE pathogens (defined as Enterococcus faecium, Staphylococcus aureus,
Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa, and Enterobacter spp.).
 
Human Capital
 
Employees
 
We have six full-time employees. We enjoy good relations with our employees. None of our employees are a member of any labor union, and we are not a party to any
collective bargaining agreement.
 
Consultants
 
We have consulting agreements with a number of scientists, clinicians and regulatory experts. They serve as important contacts for us throughout the broader scientific and
clinical communities. They are distinguished individuals with expertise in numerous fields, including vaccine development and regulatory matters.
 
We retain each consultant according to the terms of a consulting agreement. Under such agreements, we pay them a consulting fee and reimburse them for out-of-pocket
expenses incurred in performing their services for us. In addition, some consultants hold options to purchase our common stock, subject to the vesting requirements contained in
separate award agreements. Our consultants may be employed by other entities and therefore may have commitments to their employer or may have other consulting or
advisory agreements that may limit their availability to us.
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Corporate Information
 
We were incorporated in November 1996 and commenced operations in 1999. We consummated our initial public offering in June 2003. Our corporate office is located at 4902
Eisenhower Boulevard, Suite 125, Tampa, Florida 33634.
 
Available Information
 
Our website is www.oragenics.com. On our website we make available at no cost our annual reports on Form 10-K, quarterly reports on Form 10-Q, current reports on Form 8-
K and amendments to those reports filed or furnished as soon as reasonably practicable after we electronically file such material with, or furnish them to, the United States
Securities and Exchange Commission (“SEC”). The information contained on our website is not a part of this annual report on Form 10-K.
 
ITEM 1A. RISK FACTORS.
 
An investment in our common stock involves a high degree of risk. You should carefully consider the risks described below before making an investment decision in our
securities. These risk factors are effective as of the date of this Form 10-K and shall be deemed to be modified or superseded to the extent that a statement contained in our
future filings modifies or replaces such statement. All of these risks may impair our business operations. The forward-looking statements in this Form 10-K involve risks and
uncertainties and actual results may differ materially from the results we discuss in the forward-looking statements. If any of the following risks actually occur, our business,
financial condition or results of operations could be materially adversely affected. In that case, the trading price of our stock could decline, and you may lose all or part of your
investment.
 
Risk Factor Summary
 
The below summary of risk factors provides an overview of many of the risks we are exposed to in the normal course of our business activities. As a result, the below summary
risks do not contain all of the information that may be important to you, and you should read the summary risks together with the more detailed discussion of risks set forth
following this section as well as elsewhere in this Annual Report. Additional risks, beyond those summarized below or discussed elsewhere in this Annual Report, may apply to
our activities or operations as currently conducted or as we may conduct them in the future or in the markets in which we operate or may in the future operate. Consistent with
the foregoing, we are exposed to a variety of risks, including risks associated with the following:
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We have identified a material weakness in our internal control over financial reporting which could, if not remediated, adversely impact the reliability of our financial
statements, result in material misstatements in our financial statements and cause current and potential stockholders to lose confidence in our financial reporting, which in
turn could adversely affect the trading price of our common stock.
 
Risks Related to Our Business
 
● We have incurred significant losses since our inception and expect to continue to experience losses for the foreseeable future.
  
● The restatement of certain of our financial statements may subject us to risks and uncertainties, including the increased possibility of legal proceedings.
  
● We have identified a material weakness in our internal control over financial reporting which could, if not remediated, adversely impact the reliability of our financial

statements, result in material misstatements in our financial statements and cause current and potential stockholders to lose confidence in our financial reporting, which in
turn could adversely affect the trading price of our common stock.

  
● We will need to raise additional capital in the future to complete the development and commercialization of our product candidates and operate our business.
  
● We have a limited number of authorized shares of common stock and may be unable to achieve the requisite approval for an increase of such authorized shares.
  
● Substantial uncertainties regarding future funding and financial performance presents uncertainty as a going concern.
  
● We were denied funding from the Biomedical Advanced Research and Development Authority (“BARDA”) and we may be unable to win any government contracts, grants,

agreement or other funding in the future. Even if we are successful in obtaining such contracts, grants, agreements or other funding, we cannot assure the success of our NT-
CoV2-1 vaccine product candidate, that it will be approved by the FDA or other public health regulatory authority or that any funding provided will be sufficient to complete
development and successful commercialization.

  
● We may rely on government funding and collaboration with government entities for our vaccine development, which adds uncertainty to our research and development

efforts and may impose requirements that increase the costs of development, commercialization and production of any programs developed under those government-funded
programs.

  
● We have limited vaccine-specific research, development, manufacturing, testing, regulatory, commercialization, sales, distribution, and marketing experience, and we may

need to invest significant financial and management resources to establish these capabilities. Despite such investments and our best efforts, our strategic acquisition of
Noachis Terra may turn out to be unsuccessful.
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● We have limited financial resources and we may not be able to maintain our current level of operations or be able to fund the further development of our new NT-CoV2-1

vaccine product candidate.
  

● Our vaccine product candidate is at the pre-clinical stage and has not been approved for sale. We have not conducted substantial research and development for a vaccine
product candidate, and we may be unable to produce a vaccine that successfully prevents the virus in a timely and economical manner, if at all.

  
● Many of our competitors have significantly greater resources and experience, which may negatively impact our commercial opportunities.
  
● The market opportunities for our vaccine product candidate may be smaller than we believe them to be. Moreover, any pandemic threat may abate, the underlying virus may

mutate, or alternative vaccines or technologies may be adopted, before our vaccines achieve regulatory approval.
  



● If we are unable to successfully develop our product candidates, our operating results and competitive position could be harmed. Research and development involves a
lengthy and complex process, and we may not be successful in our efforts to develop and commercialize our product candidates. The further development and ultimate
commercialization of product candidates for SARS-CoV-2 and COVID-19, as well as our other product candidates, are keys to our strategy.

  
● If we are successful in producing a vaccine against SARS-CoV-2, we may need to devote significant resources to its scale-up and development, including for use by the U.S.

government or other foreign authorities. Moreover, government involvement may limit the commercial success of our vaccine product candidate.

  
● Our product candidates, if approved, will face significant competition and our failure to compete effectively may prevent us from achieving significant market penetration.
  
● Because our vaccine product development efforts depend on new and rapidly evolving technologies, we cannot be certain that our efforts will be successful.
  
● Our SARS-CoV-2 vaccine product candidate may face competition from biosimilars approved through an abbreviated regulatory pathway.
  
● We may be unable to refine a method to produce MU1140 homologs in large-scale commercial quantities. If we cannot, we will be unable to generate significant revenues

from sales of a MU1140 homolog product candidate.
  
● Our success will depend on our ability to obtain regulatory approval of our product candidate under our Lantibiotics Program and its successful commercialization.
  
● We may choose not to continue developing or commercializing any of our product candidates at any time during development or after approval, which would reduce or

eliminate our potential return on investment for those product candidates.

  
● We have limited experience in the conduct of clinical trials. We have never initiated a vaccine-related clinical trial. We have never obtained approval of any product

candidates. We may be unable to undertake any of those actions successfully.
  
● We cannot assure you that the market and consumers will accept our products or product candidates. If they do not, we will be unable to generate significant revenues from

our products or product candidates and our business, financial condition and results of operations will be materially adversely affected.
  
● Failure to obtain marketing approval in international jurisdictions would prevent our product candidates from being marketed abroad.
  
● We will need to further increase the size and complexity of our organization in the future, and we may experience difficulties in executing our growth strategy and managing

our growth.
  
● If our manufacturers and suppliers in general fail to meet our requirements and the requirements of regulatory authorities, our research and development may be materially

adversely affected.
  
● We rely on the significant experience and specialized expertise of our senior management and scientific team and the loss of any of our key personnel or our inability to

successfully hire their successors could harm our business.
  
● We need to hire and retain additional qualified scientists and other highly skilled personnel to maintain and grow our business.
  
● If any of our product candidates are shown to be ineffective or harmful in humans, we will be unable to generate revenues from these product candidates.
  
● Because we are new to vaccine development, we must identify vaccines for development with our technologies and establish successful third-party relationships.
  
● We intend to seek licensing partners to cover a portion of the costs associated with obtaining regulatory approval for, and manufacturing and marketing of, our product

candidates. If we are unable to obtain agreements with third parties to fund these costs, we will have to fund such costs ourselves or we may be unable to extract any value
from these technologies.

  
● We might not be successful at acquiring, investing in or integrating businesses, entering into joint ventures or divesting businesses.
  
● We may face product liability exposure, and if successful claims are brought against us, we may incur substantial liability if our insurance coverage for those claims is

inadequate.
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● We may be adversely affected by natural disasters, pandemics and other catastrophic events, and by man-made problems such as terrorism, that could disrupt our business

operations and our business continuity and disaster recovery plans may not adequately protect us from a serious disaster.
  
● Our ability to use our net operating loss carryforwards and certain other tax attributes may be limited, each of which could harm our business.
  
● Our auditor has previously expressed substantial doubt about our ability to continue as a going concern and absent additional financing we may be unable to remain a going

concern.
 
Risks Related to Our Intellectual Property and Data Security and Privacy
 
● Our vaccine research and development efforts are to a large extent dependent upon our intellectual property and biologicals materials license with the NIAID, the NIH, and

the NRC(“Licensors”).
  
● We may incur additional expenses and obligations in connection with our NIH and NRC licenses (“Licenses Agreements”).
  
● The intellectual property covered by our License Agreements concerns patent applications and provisional applications. We cannot assure investors that any of the currently

pending or future patent applications will result in granted patents, nor can we predict how long it will take for such patents to be granted.

  
● We cannot prevent the Licensors or other companies, including our competitors, from licensing the same intellectual property and biological materials that we have licensed

or from otherwise duplicating our business model and operations.
  
● Our Lantibiotic Development program development efforts are to a large extent dependent upon our intellectual property and is based on early-stage technology in its field.
  
● We may be subject to claims challenging the inventorship of our patents and other intellectual property.
  
● Changes in patent law or patent jurisprudence could diminish the value of patents in general, thereby impairing our ability to protect our product candidates.



  
● If we are unable to protect our trademarks or other intellectual property from infringement, our business prospects may be harmed.
  
● We may not be able to protect our intellectual property rights throughout the world.
  
● If we fail to comply with our obligations under our intellectual property license agreements, we could lose our license rights that are important to our business and

development of our product candidates.
  
● If we are sued for infringing intellectual property rights of third parties, it will be costly and time-consuming and an unfavorable outcome in that litigation could have a

material adverse effect on our business.
  
● We may become involved in lawsuits to protect or enforce our patents or other intellectual property or the patents of our licensors, which could be expensive and time-

consuming.
  
● Our success will depend on our ability to partner or sub-license our product candidates and their subsequent successful commercialization.
  
● If our intellectual property rights do not adequately protect our products or product candidates, or if third parties claim we are infringing their intellectual property rights,

others could compete against us more directly or we could be subject to significant litigation. Such results could prevent us from marketing our products or product
candidates and hurt our profitability.

  
● Our business and operations would suffer in the event of cybersecurity/information systems risk.
  
● Security breaches and other disruptions to our information technology systems or those of the vendors on whom we rely could compromise our information and expose us to

liability, reputational damage, or other costs.
  
● We may incur costs of addressing a cybersecurity incident.
  
● Our business and operations would suffer in the event of failures in our internal computer systems or those of our collaborators.
 
Risks Related to Government Regulations
 
● Our product candidates are subject to substantial government regulation, including the regulation of nonclinical testing and clinical trials. If we are unable to obtain

regulatory approval for our product candidates, we will be unable to generate revenues.
  
● We may be unable to obtain regulatory approval for our SARS-CoV-2 vaccine product candidate, or other early-stage product candidates under applicable regulatory

requirements. The FDA and foreign regulatory bodies have substantial discretion in the approval process, including the ability to delay, limit or deny approval of product
candidates. The delay, limitation or denial of any regulatory approval would adversely impact commercialization, our potential to generate revenue, our business and our
operating results.
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● Delays or difficulties in the enrollment of patients in clinical trials may result in additional costs and delays in our ability to generate significant revenues, and may delay or
prevent our receipt of any regulatory approvals necessary to commercialize our planned and future products.

  
● Any product candidates that we commercialize will be subject to ongoing and continued regulatory review.
  
● Our product candidates may cause serious or undesirable side effects or possess other unexpected properties that could delay or prevent their regulatory approval, limit the

commercial profile of approved labeling or result in post-approval regulatory action.
  
● If any of our product candidates are approved for marketing and we are found to have improperly promoted off-label uses, or if physicians misuse our products or use our

products off-label, we may become subject to prohibitions on the sale or marketing of our products, product liability claims and significant fines, penalties and sanctions,
and our brand and reputation could be harmed.

  
● We may also be subject to healthcare laws, regulation and enforcement and our failure to comply with those laws could adversely affect our business, operations and

financial condition.
  
● Our employees, independent contractors, principal investigators, consultants, vendors and CROs may engage in misconduct or other improper activities, including

noncompliance with regulatory standards and requirements.
  
● Even if our current product candidates or any future product candidates obtain regulatory approval, they may fail to achieve the broad degree of health care payers,

physician and patient adoption and use necessary for commercial success.
  
● If we are unable to achieve and maintain coverage and adequate levels of reimbursement for any of our product candidates for which we receive regulatory approval, or any

future products we may seek to commercialize, their commercial success may be severely hindered.
  
● If our products do not receive favorable third-party reimbursement, or if new restrictive legislation is adopted, market acceptance of our products may be limited and we

may not generate significant revenues.
 
Risks Related to Coronavirus Disease (COVID-19)
 
● Our business is subject to risks arising from public health crises, epidemic or pandemic diseases, such as the recent global outbreak of the coronavirus disease (COVID-19).
  
● Our ability to conduct clinical trials may be impeded, delayed, limited or prevented entirely due to the spread of COVID-19, the imposition of government restrictions and

the concurrent disruptions to ordinary business activities globally.
  
● Our business involves international components, and we are exposed to various global and local risks related to the coronavirus disease 2019 (COVID-19) that could have a

material adverse effect on our financial condition and results of operations.
  
● Macroeconomic pressures in the markets in which we operate, including, but not limited to, the effectives of the coronavirus disease (COVID-19) may alter the ways in

which we conduct our business operations and manage our financial capacities.
  
● Economic uncertainty may adversely affect our access to capital, cost of capital and ability to execute our business plan as scheduled.



  
● Inadequate funding for the FDA, the SEC and other government agencies could hinder their ability to hire and retain key leadership and other personnel, prevent new

products and services from being developed or commercialized in a timely manner or otherwise prevent those agencies from performing normal business functions on which
the operation of our business may rely, which could negatively impact our business.

 
Risks Related to Our Common Stock
 
● The issuance of additional equity securities by us in the future would result in dilution to our existing common shareholders.
  
● We cannot assure we will continue to be listed on the NYSE American.
  
● Our financial results could vary significantly from quarter to quarter and are difficult to predict.
  
● Our Series A and Series B preferred stock, if not converted into common stock, has a distribution and liquidation preference senior to our common stock in liquidation

which could negatively affect the value of our common stock and impair our ability to raise additional capital.
  
● The conversion of our Series A Preferred Stock, and Series B Preferred Stock and the exercise of currently outstanding warrants and options could result in significant

dilution to the holders of our common stock.
  
● Certain provisions of our articles of incorporation, bylaws, executive employment agreements and stock option plan may prevent a change of control of our company that a

shareholder may consider favorable.
  
● The price and volume of our common stock has been volatile and fluctuates substantially, which could result in substantial losses for stockholders.
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● We may be subject to securities litigation, which is expensive and could divert management attention.
  
● Future sales or issuances of our common stock in the public markets, or the perception of such sales, could depress the trading price of our common stock.
  
● The requirements of being a public company may strain our resources, divert management’s attention and affect our ability to attract and retain qualified members for our

Board of Directors.
  
● If we fail to maintain an effective system of internal controls, we may not be able to accurately report our financial results or prevent fraud which could subject us to

regulatory sanctions, harm our business and operating results and cause the trading price of our stock to decline.
  
● We will continue to incur significant costs as a result of and devote substantial management time to operating as a public company listed on the NYSE American.
  
● If securities or industry analysts publish research or publish inaccurate or unfavorable research about our business, our stock price and trading volume could decline.
  
● We may issue debt or debt securities convertible into equity securities, any of which may be senior to our common stock as to distributions and in liquidation, which could

negatively affect the value of our common stock.
  
● We are a “smaller reporting company” and, as a result of the reduced disclosure and governance requirements applicable to smaller reporting companies, our common stock

may be less attractive to investors.
  
● We have never paid cash dividends on our capital stock, and we do not anticipate paying any cash dividends in the foreseeable future.

 
Risks Related to Our Business
 
The restatement of certain of our financial statements may subject us to risks and uncertainties, including the increased possibility of legal proceedings.
 
On April 4, 2023, the management and the Audit Committee of the Company’s Board of Directors concluded that the following financial statements should be restated and
should no longer be relied upon:
 
 i. The Company’s unaudited consolidated financial statements for the three months ended March 31, 2022 included in the Company’s Quarterly Report on Form 10-

Q, filed with the SEC on May 13 2022 (the “Q1 2022 10-Q”); and
 

 ii. The Company’s unaudited consolidated financial statements for the three and six months ended June 30, 2022 included in the Company’s Quarterly Report on Form
10-Q, filed with the SEC on August 9, 2022 (the “Q2 2022 10-Q”); and

 
 iii. The Company’s unaudited consolidated financial statements for the three and nine months ended September 30, 2022 included in the Company’s Quarterly Report

on Form 10-Q, filed with the SEC on November 14, 2022 (the “Q3 2022 10-Q”).
 
The following errors impacted such filings: (i) not properly analyzing research and development contracts.
 
The Company determined that the reporting effects of the above errors had a material impact to the Company’s unaudited consolidated financial statements of the Company for
the Q1 2022 10-Q, Q2 2022 10-Q, and Q3 2022 10-Q. As a result, the Company determined that the unaudited consolidated financial statements for the Q1 2022 10-Q, Q2
2022 10-Q, and Q3 2022 10-Q should be restated, and the Company should file an amendment to the Q1 2022 10-Q, Q2 2022 10-Q, and Q3 2022 10-Q with the SEC. All such
amendments were filed with the SEC on April 14, 2023.
 
 

 
 
As a result of the restatement, we may become subject to additional risks and uncertainties, including, among others, the increased possibility of legal proceedings or a review
by the SEC and other regulatory bodies. The costs of defending against such legal proceedings or administrative actions could be significant. In addition, we could face
monetary judgments, penalties or other sanctions that could have a material adverse effect on our business, financial condition and operating results. In addition, the
restatements:
 
 ● May have the effect of eroding the investor confidence in us and our financial reporting and accounting practice and processes;
 ● May negatively impact the trading price of our common stock;
 ● Diverted, and may continue to divert management’s attention from the operation of our business;



 ● Requiring that we incur additional expenses and may require that we incur significant expenses relating to any litigation or regulatory examinations, investigations,
proceedings or orders;

 ● May make it more difficult, expensive and time consuming for us to raise capital, if necessary, on acceptable terms, if at all; and
 ● May make it more difficult to pursue transactions or implement business strategies that might otherwise be beneficial to our business.
 
The occurrence or continued occurrence of any of the foregoing could have a material adverse effect on our business, results of operations and financial condition.
 
We have identified a material weakness in our internal control over financial reporting which could, if not remediated, adversely impact the reliability of our financial
statements, result in material misstatements in our financial statements and cause current and potential stockholders to lose confidence in our financial reporting, which in
turn could adversely affect the trading price of our common stock.
 
The Company has restated certain information contained in its previously issued unaudited interim consolidated financial statements for the Q1 2022 10-Q, Q2 2022 10-Q, and
Q3 2022 10-Q. All such amendments were filed with the SEC on April 14, 2023.
 
We have concluded that there is a material weakness related to the review of research and development contracts. For additional information on the material weakness identified
and our remedial efforts, see “Item 9A. Controls and Procedures”. The material weakness resulted in material errors in the unaudited financial statements for the three-month
period ended March 31, 2022, the three- and six- month periods ended June 30, 2022, and the three- and nine- month periods ended September 30, 2022, Thus, management
determined that our disclosure controls and procedures and internal control over financial reporting were not effective. Under Public Company Accounting Oversight Board
standards, a material weakness is a deficiency, or combination of deficiencies, in internal control over financial reporting, such that there is a reasonable possibility that a
misstatement of our consolidated annual or interim financial statements will not be prevented or detected on a timely basis. The existence of this issue could adversely affect us,
our reputation or investor perceptions of us. We will take measures to remediate the underlying cause of the material weakness noted above. As we continue to evaluate and
work to remediate the material weakness, we may determine to take additional measures to address the control deficiencies.
 
 

 
 
Although we plan to complete this remediation process as quickly as possible, we cannot provide any assurance as to when the remediation process will be complete, and our
measures may not prove to be successful in remediating the material weakness. If our remedial measures are insufficient to address the material weakness, or if additional
material weaknesses or significant deficiencies in our internal control over financial reporting are discovered or occur in the future, our consolidated financial statements may
contain misstatements and we could be required to restate our financial results. In addition, if we are unable to successfully remediate the material weakness or if we are unable
to produce accurate consolidated financial statements in the future, our stock price, liquidity and access to the capital markets may be adversely affected and we may be unable
to maintain compliance with applicable stock exchange listing requirements. Further, because of its inherent limitations, even our remediated and effective internal control over
financial reporting may not prevent or detect all misstatements. Also, projections of any evaluation of effectiveness to future periods are subject to the risk that controls may
become inadequate because of changes in our conditions, or that the degree of compliance with our policies or procedures may deteriorate.
 
We have incurred significant losses since our inception and expect to continue to experience losses for the foreseeable future.
 
We have incurred significant net losses and negative cash flow in each year since our inception, including net losses of approximately $14.3 million and $15.7 million for the
years ended December 31, 2022, and 2021, respectively. As of December 31, 2022, our accumulated deficit was approximately $185.6 million. We have devoted a significant
amount of our financial resources to research and development, including our nonclinical development activities and clinical trials, as well as licensing and acquisitions related
to our product candidates. We expect that the costs associated with our plans to continue pre-clinical research, contract manufacturing and file an IND for our vaccine product
candidate and the research and development of our product candidates in the area of lantibiotics (“Lantibiotics Program”) will increase the level of our overall expenses
significantly going forward. Additionally, our License Agreements also require the payment of certain recurring and performance-based royalties that may negatively impact
our financial capabilities. As a result, we expect to continue to incur substantial net losses and negative cash flow for the foreseeable future. These losses and negative cash flows
have had, and will continue to have, an adverse effect on our shareholders’ equity and working capital. Because of the numerous risks and uncertainties associated with product
development and commercialization, we are unable to accurately predict the timing or amount of substantial expenses or when, or if, we will be able to generate the revenue
necessary to achieve or maintain profitability.
 
We will need to raise additional capital in the future to complete the development and commercialization of our product candidates and operate our business.
 
Developing and commercializing biopharmaceutical products, including conducting nonclinical studies and clinical trials and establishing manufacturing capabilities, and the
progress of our efforts to develop and commercialize our product candidates, is expensive, and can cause us to use our limited, available capital resources faster than we
currently anticipate. We anticipate that our cash resources of approximately $11.4 million as of December 31, 2022, will be sufficient to fund our operations as presently
structured through the fourth quarter of 2023. We are currently evaluating cost-saving initiatives, including restructuring that could allow further cash runway through the first
quarter of 2024 to the extent such initiatives are undertaken. Our actual costs may ultimately vary from our current expectations, which could materially impact our use of
capital and our forecast of the period of time through which our financial resources will be adequate to support our operations. Our current cash, cash equivalents and short-term
investments are not sufficient to fully implement our business strategy and sustain our operations. Accordingly, we will need to seek additional sources of financing and such
additional financing may not be available on favorable terms, if at all. Until we can generate a sufficient amount of product revenue, if ever, we expect to finance future cash
needs through public or private equity offerings, debt financings or corporate or government collaboration and licensing arrangements. If we do not succeed in raising additional
funds on acceptable terms, we may be unable to complete existing nonclinical and planned clinical trials or obtain approval of our product candidates from the FDA and other
regulatory authorities. We expect capital outlays and operating expenditures to increase over the next several years as we expand our infrastructure, and research and
development activities. Specifically, we need to raise additional capital to, among other things:
 
 ● conduct pre-clinical research for our NT-CoV2-1 vaccine product candidate, file an IND with the FDA and, if approved, engage in Phase 1 clinical trials;
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 ● engage in GMP and non-GMP manufacturing for our product candidates at the pre-clinical research and clinical trial stages;
 
 ● expand our clinical laboratory operations and conduct further research and development in lantibiotics;
   
 ● fund our clinical validation study activities;
   
 ● expand our research and development activities; and
   
 ● finance our capital expenditures and general and administrative expenses.
 
Our present and future funding requirements will depend on many factors, including:
 
 ● the level of research and development investment budgeted to develop our current and future product candidates through each phase of development;
   



 ● the timing, scope, progress, results and cost of research and development, testing, screening, manufacturing, preclinical and non-clinical studies and clinical trials,
including any impacts related to the COVID-19 pandemic;

   
 ● costs of filing, prosecuting, defending and enforcing patent claims and other intellectual property rights;
   
 ● our need or decision to acquire or license complementary technologies or acquire complementary businesses;
   
 ● changes in test development plans needed to address any difficulties in product candidate selection for commercialization;
   
 ● competing vaccines and technological and market developments;
   
 ● our interaction and relationship with the FDA, or other, regulatory agencies; and
   
 ● changes in regulatory policies or laws that affect our operations.
 
Additional capital may not be available on satisfactory terms, or at all. Even if we enter third-party arrangements for the purpose of raising capital through the issuance of
equity, such as our At the Market Offering Agreement with Ladenburg, Thalmann & Co., Inc., we may not be successful in raising capital through such efforts. Furthermore, if
we raise additional capital by issuing equity securities, dilution to our existing stockholders would result. Any equity securities issued also may provide for rights, preferences
or privileges senior to those of holders of our common stock. If we raise additional funds by issuing debt securities, these debt securities would have rights, preferences and
privileges senior to those of holders of our common stock, and the terms of the debt securities issued could impose significant restrictions on our operations. If we raise
additional funds through collaborations and licensing arrangements, we might be required to relinquish significant rights to our technologies or our products under
development, or grant licenses on terms that are not favorable to us, which could lower the economic value of those programs to us. If adequate funds are not available, we may
have to scale back our operations or limit our research and development activities, which may cause us to progress at a slower pace, or not at all, and our business could be
adversely affected.
 
In addition, we could be forced to discontinue product development and commercialization of one or more of our product candidates, and/or forego licensing attractive business
opportunities.
 
We have a limited number of authorized shares of common stock available and may be unable to achieve the requisite approval for an increase of such authorized shares
now or in the future.
 
We rely on the issuance of our equity securities to investors for purposes of raising additional capital, including the issuance of shares of our common stock. As of February 28,
2023, 4,166,666 shares of common stock were authorized, of which 2,024,657 shares were issued and outstanding. Approximately 1,236,772 are reserved for issuance pursuant
to our 2021 Equity Incentive Plan and outstanding options and warrants, and our at-the-market program with only 905,237 remaining for issuance. The remaining shares of
common stock available for issuance may not be sufficient to raise the necessary capital for purposes of maintaining or continuing our operations. At the 2021 annual meeting of
shareholders, we were unable to achieve the requisite approval for an increase in the number of authorized shares of common stock. As a result, our access to additional capital
through the issuance of shares of common stock will be limited. We cannot guarantee that we will achieve such requisite approval to increase the number of authorized shares of
common stock in future, if ever.
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Given our current cash position and significant uncertainties related to future funding opportunities and our 2022 financials, substantial doubt exists regarding our ability
to continue as a going concern through one year from the date that the financial statements included in this Annual Report were issued.
 
Our management must evaluate whether there are conditions or events, considered in the aggregate, that raise substantial doubt about our ability to continue as a going concern
within one year after the date the financial statements are issued. As of December 31, 2022, we had $11.4 million in cash and cash equivalents. During 2022, we incurred a net
loss of $14.3 million. As of December 31, 2022, our accumulated deficit was approximately $185.6 million.
 
Our ability to fund our operations is dependent upon funding from grants and equity financings. New financings may not be available to us on commercially acceptable terms,
or at all. Also, any collaborations, strategic alliances, and marketing, distribution, or licensing arrangements may require us to give up some or all of our rights to a product
candidate, which in some cases may be at less than the full potential value of such rights. In addition, the regulatory and commercial success of our vaccine candidates remains
uncertain. If we are unable to obtain additional capital, we will assess our capital resources and may be required to delay, pivot, reduce the scope of, or eliminate some or all of
our operations, or downsize our organization, any of which may have a material adverse effect on our business, financial condition, results of operations, and ability to operate
as a going concern.
 
Our management believes that, given the significance of these uncertainties, substantial doubt exists regarding our ability to continue as a going concern through one year from
the date that these financial statements are issued.
 
We were denied funding from the Biomedical Advanced Research and Development Authority (“BARDA”) and we may be unable to win any government contracts, grants,
agreement or other funding in the future. Even if we are successful in obtaining such contracts, grants, agreements or other funding, we cannot assure the success of our
NT-CoV2-1 vaccine product candidate, that it will be approved by the FDA or other public health regulatory authority or that any funding provided will be sufficient to
complete development and successful commercialization.
 
From time to time, we may apply for contracts, grants, agreements or other funding from government agencies, academic institutions and non-profit organizations. Such
contracts or grants can be highly attractive because they provide capital to fund the ongoing development of our technologies and vaccine candidates without diluting our
stockholders. However, significant competition exists for these contracts, grants, agreements or other funding. Entities offering such contracts, grants, agreements or other
funding may have requirements to apply for or to otherwise be eligible to receive such contracts, grants, agreements or other funding that our competitors may be able to satisfy
that we cannot. In addition, such entities have limited funding available to award and may make arbitrary decisions as to whether to offer contracts or make grants, to whom the
contracts or grants will be awarded and the size of the contracts or grants to each awardee. Even if we are able to satisfy the award requirements, we may not be a successful
awardee. Therefore, we may not be able to win any contracts or grants in a timely manner, if at all. For example, we applied for BARDA funding in connection with our license
with the NIH and received notification that are request for BARDA funding had been denied.
 
Even if we receive a financing through one of the aforementioned mechanisms, the success of our NT-CoV2-1 vaccine product candidate cannot be assured solely by our ability
to obtain such financing, nor can it assure that any vaccine product candidate so financed will succeed in clinical trials and receive regulatory approval from the FDA or other
public health regulatory authorities. Moreover, we cannot guarantee that our receipt of such financing will obviate the need for future financial resources to support the further
development of our NT-CoV2-1 vaccine product candidate, as additional development activities may be needed, and the vaccine approval and development process can be
costly and unpredictable. We have no control over the resources and funding that government agencies may devote to these agreements, which may be subject to annual renewal
and which generally may be terminated by the government agencies at any time. Accordingly, our receipt of such funding cannot be relied upon solely as an indicator or
guarantee of the success of our NT-CoV2-1 vaccine product candidate.
 
We may rely on government funding and collaboration with government entities for our vaccine development, which adds uncertainty to our research and development
efforts and may impose requirements that increase the costs of development, commercialization and production of any programs developed under those government-funded
programs.



 
Because we anticipate the resources necessary to develop our new NT-CoV2-1 vaccine product candidate will be substantial, we may explore funding and development
collaboration opportunities with the U.S. government and its agencies. For example, we may continue to apply for certain grant funding from BARDA, the NIH or other
government agencies to further the research, development, manufacture, testing, and regulatory approval of our NT-CoV2-1 vaccine product candidate. We have no control or
input over whether an application for BARDA grant funding or any other funding will be accepted or approved, in full or in part, and we cannot provide investors with any
assurances that we will receive such funding.
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Similar to the requirements imposed by our new NIH license, contracts and grants funded by the U.S. government and its agencies, contain provisions that reflect the
government’s substantial rights and remedies, many of which are not typically found in commercial contracts, including powers of the government to:
 
 ● reduce or modify the government’s obligations under such agreements without the consent of the other party;
   
 ● claim rights, including IP rights, in products and data developed under such agreements;
   
 ● audit contract-related costs and fees, including allocated indirect costs;
   
 ● suspend the contractor or grantee from receiving new contracts pending resolution of alleged violations of procurement laws or regulations;
   
 ● impose U.S. manufacturing requirements for products that embody inventions conceived or first reduced to practice under such agreements;
   
 ● suspend or debar the contractor or grantee from doing future business with the government;
   
 ● control and potentially prohibit the export of products;
   
 ● pursue criminal or civil remedies under the False Claims Act, False Statements Act, and similar remedy provisions specific to government agreements; and
   
 ● limit the government’s financial liability to amounts appropriated by the U.S. Congress on a fiscal-year basis, thereby leaving some uncertainty about the future

availability of funding for a program even after it has been funded for an initial period.
 
In addition, government contracts and grants, ordinarily contain additional requirements that may increase our costs of doing business, reduce our profits, and expose us to
liability for failure to comply with these terms and conditions, including the following:
 
 ● specialized accounting systems unique to government contracts and grants;
   
 ● mandatory financial audits and potential liability for price adjustments or recoupment of government funds after such funds have been spent;
   
 ● public disclosures of certain contract and grant information, which may enable competitors to gain insights into our research program; and
   
 ● mandatory socioeconomic compliance requirements, including labor standards, non-discrimination, and affirmative action programs, and environmental compliance

requirements.
 
If we received such grants or agreements, we may not have the right to prohibit the U.S. government from using certain technologies developed by us, and we may not be able
to prohibit third-parties, including our competitors, from using those technologies in providing products and services to the U.S. government. Further, under such agreements we
could be subject to obligations to and the rights of the U.S. government set forth in the Bayh-Dole Act of 1980, meaning the U.S. government may have rights in certain
inventions developed under these government-funded agreements, including a non-exclusive, non-transferable, irrevocable worldwide license to use inventions for any
governmental purpose. In addition, the U.S. government could have the right to require us to grant exclusive, partially exclusive, or nonexclusive licenses to any of these
inventions to a third party if it determines that: (i) adequate steps have not been taken to commercialize the invention; (ii) government action is necessary to meet public health
or safety needs; or (iii) government action is necessary to meet requirements for public use under federal regulations, also referred to as “march-in rights.” Although the U.S.
government’s historic restraint with respect to these rights indicates they are unlikely to be used, any exercise of the march-in rights could harm our competitive position,
business, financial condition, results of operations, and prospects. In the event we would be subject to the U.S. government’s exercise such march-in rights, we may receive
compensation that is deemed reasonable by the U.S. government in its sole discretion, which may be less than what we might be able to obtain in the open market.
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Additionally, as is the case under our new NIH license, the U.S. government requires that any products embodying any invention generated through the use of U.S. government
funding be manufactured substantially in the United States. The license with the NRC also contains similar manufacturing requirements which may conflict with the NIH
license. The manufacturing preference requirement can be waived if the owner of the intellectual property can show that reasonable but unsuccessful efforts have been made to
grant licenses on similar terms to potential licensees that would be likely to manufacture substantially in the United States or that under the circumstances domestic manufacture
is not commercially feasible. This preference for U.S. manufacturers may limit our ability to contract with non-U.S. manufacturers for products covered by such intellectual
property. Obligations relating to manufacturing preferences and vaccine availability in Canada are included in the NRC license agreement.
 
Although we will need to comply with some of these obligations in relation to our NIH license, not all of the aforementioned obligations may be applicable to us unless and
only to the extent that we receive a government grant, contract or other agreement. However, as an organization, we are relatively new to government contracting and new to the
regulatory compliance obligations that such contracting entails. If we were to fail to maintain compliance with those obligations, we may be subject to potential liability and to
termination of our contracts, including the NIH license, which may have a materially adverse effect on our ability to develop our NT-CoV2-1 vaccine product candidate.
 
We have limited vaccine-specific research, development, manufacturing, testing, regulatory, commercialization, sales, distribution, and marketing experience, and we may
need to invest significant financial and management resources to establish these capabilities. Despite such investments and our best efforts, our strategic acquisition of
Noachis Terra may turn out to be unsuccessful.
 
As part of our business strategy, we monitor and analyze strategic acquisition opportunities that we believe will be strategic fits for the Company and beneficial to the
Company’s shareholders. As demonstrated by our acquisition of Noachis Terra in May of 2020, we may acquire companies, businesses, products and technologies that
complement, augment or transform our existing business. However, such acquisitions could involve numerous risks that may prevent us from fully realizing the benefits that we
anticipated as a result of such transactions.
 
Prior to our acquisition of Noachis Terra, we had little-to-no experience in the development and commercialization of vaccines. Although, in connection with the acquisition, we
added experienced vaccine researchers and consultants and appointed an experienced vaccine industry professional to our Board of Directors, given our size and current pre-
clinical stage of development, we still have limited vaccine-specific research, development, manufacturing, testing, regulatory, commercialization, sales, distribution, and
marketing experience. To successfully develop our NT-CoV2-1 vaccine product candidate, we will need to dedicate significant amounts of our limited financial and



management resources to bolster our expertise in this area. Our success depends significantly on the continued contributions of our executive officers, financial, scientific and
technical personnel and consultants, and on our ability to attract additional personnel.
 
During our operating history, many essential responsibilities have been assigned to a relatively small number of individuals, and we currently depend heavily upon the efforts
and abilities of our management team. However, as we advance into vaccine development, the demands on our key employees will expand and we will need to recruit additional
qualified employees or consultants for our Company. The competition for such qualified personnel is intense, particularly in light of the demand for vaccines or other treatment
for SARS-CoV-2 and/or COVID-19. The loss of services of any of our existing consultants or our inability to attract additional personnel to fill critical positions could adversely
affect our ability to efficiently develop our NT-CoV2-1 vaccine product candidate. The loss or unavailability of the services of any of these individuals could have a material
adverse effect on our business, prospects, financial condition and results.
 
Alternatively, or in addition to the above, we may enter into strategic alliances or partnership with other vaccine industry entities to utilize their research, development,
manufacturing, testing, regulatory or commercialization skills, but we may be unable to enter into such agreements on favorable terms, if at all. If our future strategic
collaborators do not commit sufficient resources to our alliances or partnerships and the progress of our vaccine development, if any, and we are unable to develop the necessary
capabilities on our own, we may be unable to advance the development of our NT-CoV2-1 vaccine product candidate to the point of commercialization, even if we obtain
regulatory approval. We will be competing with many companies that currently have existing, extensive and well-funded operations, and without a significant internal team or
the support of a third party to perform essential functions related to vaccine research, development, manufacturing, testing, regulatory approval, and commercialization, we may
be unable to compete successfully against these more established companies and our NT-CoV2-1 vaccine product candidate may fail.
 

38

 
 
Any failure by us to effectively limit such risks as we implement our strategic acquisition could have a material adverse effect on our business, financial condition or results of
operations and cause the price of our securities to fall.
 
We have limited financial resources and we may not be able to maintain our current level of operations or be able to fund the further development of our new NT-CoV2-1
vaccine product candidate.

 
To date, we have never developed a vaccine product candidate, and we cannot assure investors that we will be able to successfully develop a vaccine to prevent SARS-CoV-2 or
COVID-19 with our current resources and capabilities. Because our new NT-CoV2-1 vaccine product candidate is in early stages of development, and contemplates nasal
administration it will require extensive pre-clinical and clinical testing, and we will need significant additional funding to conduct such research and testing. We do not expect to
generate revenue from product sales, licensing fees, royalties, milestones, contract research or other sources of funds in amounts sufficient to fully fund our operations for the
foreseeable future, and we will therefore use our cash resources, and expect to require additional funds, to maintain our existing operations, continue our research and
development programs, commence future pre-clinical studies and clinical trials for our NT-CoV2-1 vaccine product candidate, and to seek regulatory approvals.
 
We anticipate seeking such additional funds through a combination of public or private equity or debt financings, as well as potential collaborations, strategic alliances and
marketing, distribution or licensing arrangements and non-dilutive funding from government and nongovernment funding entities, as well as other sources to further the
research, development, manufacturing, testing, and regulatory approval of vaccine product candidates. While we may continue to apply for contracts or grants from academic
institutions, nonprofit organizations and governmental entities, we may not be successful. Adequate additional funding may not be available to us on acceptable terms, if at all.
If we cannot raise the additional funds required for our anticipated operations or to support our development efforts, we may be required to delay significantly, reduce the scope
of or eliminate one or more of our research or development programs, downsize our organization, or seek alternative measures to avoid insolvency, including arrangements with
collaborative partners or others that may require us to relinquish rights to certain of our technologies or our vaccine candidate. If we raise additional funds through future
offerings of shares of our common stock or other debt or equity securities, such offerings would cause dilution of current stockholders’ percentage ownership in the Company,
which could be substantial. Additionally, future offerings also could have a material and adverse effect on the price of our common stock.
 
Our vaccine product candidate is at the pre-clinical stage and has not been approved for sale. We have not conducted substantial research and development for a vaccine
product candidate, and we may be unable to produce a vaccine that successfully prevents the virus in a timely and economical manner, if at all.
 
Our NT-CoV2-1 vaccine development program is in the early stages of research and development, and currently includes only one product candidate, which is in the pre-clinical
stage. Limited data exist regarding the safety and efficacy of our vaccine product candidate, and we must conduct a substantial amount of additional research, development and
clinical testing before any regulatory authority will approve our vaccine product candidate. The success of our efforts to develop and commercialize our product candidates
could fail for a number of reasons. For example, we could experience delays in product development and clinical trials or unsatisfactory clinical trial results.
 
In addition, adverse events, or the perception of adverse events, relating to a vaccine product candidate administered intranasally and delivery technologies may negatively
impact our ability to develop commercially successful products. For example, pharmaceutical companies have been subject to claims that the use of some pediatric vaccines has
caused personal injuries, including brain damage, central nervous system damage and other ailments. Regardless of the veracity of or the data supporting these claims, these and
other claims may influence public perception of the use of vaccine product candidates and could result in greater governmental regulation, stricter labeling requirements and
potential regulatory delays in the testing or approval of our potential vaccine product candidate. Such greater government regulation could have a material effect on our ability
to develop and market our NT-CoV2-1 vaccine product candidate.
 
We have not conducted substantial research on the NT-CoV2-1 vaccine product candidate and we lack experience in the research, development, manufacture, regulatory
approval, marketing, commercialization and implementation of a vaccine product candidate. Also, uncertainties exist surrounding the longevity and severity of COVID-19 as a
global health concern. The success of our efforts to develop and commercialize our product candidates could fail for a number of reasons. Accordingly, we may be unable to
produce a vaccine that successfully targets SARS-CoV-2 in a timely and economical manner, if at all.
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For example, we expect to commit significant financial resources and personnel to the development of our NT-CoV2-1 vaccine product candidate, which may cause delays in or
otherwise negatively impact our other product candidate development program. The outcome of any research and development program is highly uncertain. Only a small
fraction of biotechnology and vaccine development programs ultimately result in commercial products or even product candidates and a number of events could delay our
development efforts and negatively impact our ability to obtain regulatory approval for, and to manufacture, market and sell, a nasally administered vaccine. Additionally, our
ability to develop an effective vaccine will depend on our ability to work on an accelerated timeline, with uncertain access to financial resources beyond those that we currently
possess, and in competition with a significant number of better-funded and more experienced vaccine-development companies. Moreover, if the COVID-19 pandemic is
effectively contained or the risk of further spread is diminished or eliminated before we can successfully develop, manufacture and commercialize NT-CoV2-1, we may be
unable to identify strategic partners willing to work with and support us in our development efforts and, even if we obtain regulatory approval, the market that we anticipate for
this product candidate may not exist or may be much smaller than we previously anticipated. Alternatively, even if a market exists, our vaccine product candidate could be
found to be ineffective or unsafe, or otherwise fail to receive necessary regulatory clearances. Our vaccine product candidate, even if safe and effective, could be difficult to
manufacture on a large scale or uneconomical to market, or our competitors could develop superior products more quickly and efficiently or more effectively market their
competing products. Accordingly, our inability to develop a commercially-successful vaccine product will materially harm our business. In addition, other parties are currently
producing and administering approved vaccines for the treatment for SARS-CoV-2 or under the FDA’s Emergency Use Authorization and other competitive vaccines are
expected to seek such authorization as well. Such competitive vaccines already in the market may also lead to the diversion of governmental and nongovernmental resources
away from us and toward our competitors.
 



Many of our competitors have significantly greater resources and experience, which may negatively impact our commercial opportunities.
 
The biotechnology and pharmaceutical industries are subject to intense competition and rapid and significant technological change. We have many potential competitors,
including major pharmaceutical companies, specialized biotechnology firms, academic institutions, government agencies and private and public research institutions. Many of
our competitors have significantly greater financial and technical resources, experience and expertise in:
 
 ● research and development;
   
 ● pre-clinical testing;
   
 ● designing and implementing clinical trials;
   
 ● regulatory processes and approvals;
   
 ● production and manufacturing; and
   
 ● sales and marketing of approved products.
 
Principal competitive factors in our industry include:
 
 ● the quality and breadth of an organization’s technology;
   
 ● management of the organization and the execution of the organization’s strategy;
   
 ● the skill and experience of an organization’s employees and its ability to recruit and retain skilled and experienced employees;
   
 ● an organization’s intellectual property portfolio;
   
 ● the range of capabilities, from target identification and validation to drug discovery and development to manufacturing and marketing; and
   
 ● the availability of substantial capital resources to fund discovery, development and commercialization activities.
 
Large and established companies, such as Merck & Co., Inc., GlaxoSmithKline plc, CSL Ltd., Sanofi Pasteur, SA, Pfizer Inc., Johnson & Johnson, AstraZeneca, and Moderna,
among others, compete in the vaccine market. In particular, these companies have greater experience and expertise in securing government contracts and grants to support their
research and development efforts, conducting testing and clinical trials, obtaining regulatory approvals to market products, manufacturing such products on a broad scale and
marketing approved products.
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Regardless of the disease, smaller or early-stage companies and research institutions also may prove to be significant competitors, particularly through collaborative
arrangements with large and established pharmaceutical companies. As these companies develop their technologies, they may develop proprietary positions, which may prevent
or limit our product development and commercialization efforts. If any of our competitors succeed in obtaining approval from the FDA or other regulatory authorities for their
products sooner than we do or for products that are more effective or less costly than ours, our commercial opportunity could be significantly reduced.
 
In order to effectively compete, we will have to make substantial investments in development, testing, manufacturing and sales and marketing or partner with one or more
established companies. We may not be successful in gaining any market share for any vaccine. Our technologies and vaccine product candidates also may be rendered obsolete
or non-competitive as a result of products introduced by our competitors to the marketplace more rapidly and at a lower cost.
 
The market opportunities for our vaccine product candidate may be smaller than we believe them to be. Moreover, any pandemic threat may abate, or alternative vaccines
or technologies may be adopted, before our vaccines achieve regulatory approval.
 
The primary area of focus for our future research and product development activities is the development of a nasally administered vaccine candidate to prevent SARS-CoV-2
and the disease it principally causes, COVID-19. Our current projections of both the number of people who are or will be affected by this disease, as well as the subset of people
who may be affected by this disease and who have the potential to benefit from immunity through our NT-CoV2-1 vaccine product candidate, are based on estimates. These
estimates have been derived from a variety of sources, including scientific literature, surveys of clinics, patient foundations, or market research, and may prove to be incorrect.
Further, because coronaviruses have evolved in recent decades and research on SARS-CoV-2 and COVID-19 are continuously changing due to the complicated nature of the
virus, new studies may change the estimated incidence or prevalence of COVID-19. The number of clinical trial participants in the United States, Europe, and elsewhere may
turn out to be lower than expected, potential clinical trial participants may not be otherwise amenable to treatment with our products, or new clinical trial participants may
become increasingly difficult to identify or gain access to, all of which would adversely affect our ability to conduct the research and development necessary to complete the
vaccine product candidate.
 
Moreover, the threat of the COVID-19 pandemic outbreak may subside before we are able to complete research and development for our NT-CoV2-1 vaccine product
candidate, obtain regulatory approval for the vaccine product candidate and realize any return on our investment in the research and development. Other organizations some of
which are currently broadly administering vaccines under the FDA approval, or Emergency Use Authorization authority, may obtain licenses for their own pandemic vaccines,
or government health organizations may acquire adequate stockpiles of pandemic vaccines or adopt other technologies or strategies to prevent or limit outbreaks before our NT-
CoV2-1 vaccine product candidate reaches the marketplace. We may not achieve a return on our investment before the threat of the COVID-19 pandemic subsides or a
competing product is adopted.
 
If we are unable to successfully develop our product candidates, our operating results and competitive position could be harmed. Research and development involves a
lengthy and complex process, and we may not be successful in our efforts to develop and commercialize our product candidates. The further development and ultimate
commercialization of product candidates for SARS-CoV-2 and COVID-19, as well as our other product candidates, are keys to our strategy.
 
A key element of our business strategy is to discover, develop, validate and commercialize a vaccine product candidate to provide immunity from SARS-CoV-2, which we aim
to market globally to both public and private payers. Additionally, our focus concerns the development of a portfolio of additional antibiotic product candidates to combat multi
drug resistant organism, or MDRO, outbreaks and the associated costs to patients, inpatient facilities and the health care industry. We cannot assure you that we will be able to
successfully complete development of, or commercialize any or all of our planned future product candidates, or that they will be clinically usable. The product development
process involves a high degree of risk and may take up to several years or more. Our new product development efforts may fail for many reasons, including:
 
 ● our recent entry into the vaccine research and development industry;
   
 ● failure of future tests at the research or development stages;
   
 ● lack of clinical validation data to support effectiveness;
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 ● delays resulting from the failure of third-party suppliers or contractors to meet their obligations in a timely and cost-effective manner;
   
 ● regulatory delays at the FDA or from other independent oversight authorities, particularly in light of the demands placed on public health resources during and following

the COVID-19 pandemic;
   
 ● failure to obtain or maintain necessary certifications, licenses, clearances or approvals to market or perform the test; or
   
 ● lack of commercial acceptance by the health care marketplace.
 
Few research and development projects result in commercial products, and success in early clinical trials often is not replicated in later trials. At any point, we may abandon
development of products in favor of the development or acquisition of new products, or we may be required to expend considerable resources repeating clinical studies or trials,
which would adversely impact the timing for generating potential revenues from those new products. In addition, as we advance the development of new products through to the
commercialization stage, we will have to make additional investments in our sales and marketing operations, which may be prematurely or unnecessarily incurred if the
commercial launch of a product is abandoned or delayed.
 
If we are successful in producing a vaccine against SARS-CoV-2, we may need to devote significant resources to its scale-up and development, including for use by the U.S.
government or other foreign authorities. Moreover, government involvement may limit the commercial success of our vaccine product candidate.
 
Because the COVID-19 outbreak has been classified as a pandemic by public health authorities, it is possible that one or more government entities may take actions that directly
or indirectly have the effect of abrogating some of our rights or opportunities with respect to the research, development and commercialization of our NT-CoV2-1 vaccine
product candidate. We have not manufactured a pandemic vaccine to date, but if we were to do so, the economic value of such a vaccine to us could be limited by such
government action or inaction. Various government entities, including the U.S. government, are offering, but may not continue to offer, incentives, grants and contracts to
encourage additional investment by commercial organizations into preventative and therapeutic agents against SARS-CoV-2 and/or COVID-19, which may have the effect of
increasing the number of competitors and/or providing advantages to known competitors. Accordingly, there can be no assurance that we will be able to successfully establish a
competitive market share for our NT-CoV2-1 vaccine product candidate.
 
In the event that any of the pre-clinical research or, if an IND is accepted by the FDA, the Phase 1 clinical trials for our SARS-CoV-2 vaccine product candidate are perceived to
be successful, we may need to work toward the large-scale technical development, manufacturing scale-up and larger scale deployment of this potential vaccine through a
variety of U.S. government-sponsored mechanisms, such as an Expanded Access Program or an Emergency Use Authorization program. In this case we may need to divert
significant resources to this program, which would require diversion of resources from our other existing product candidate programs. In addition, since the path to licensure of
any vaccine against SARS-CoV-2 is unclear, and widely-used vaccines in circulation in the United States and other countries could impact our receipt of marketing approval.
Unexpected safety issues in these circumstances could lead to significant reputational damage for us and our technology platform going forward and other issues, including
delays in our other programs, the need for re-design of our clinical trials and the need for significant additional financial resources.
 
Our product candidates, if approved, will face significant competition and our failure to compete effectively may prevent us from achieving significant market penetration.
 
The pharmaceutical industry is characterized by rapidly advancing technologies, intense competition and a strong emphasis on developing proprietary therapeutics. Numerous
companies are engaged in the development, patenting, manufacturing and marketing of healthcare products competitive with those that we are developing. We face competition
from a number of sources, such as pharmaceutical companies, including generic drug companies, biotechnology companies and academic and research institutions, many of
which have greater financial resources, marketing capabilities, sales forces, manufacturing capabilities, research and development capabilities, clinical trial expertise,
intellectual property portfolios, experience in obtaining patents and regulatory approvals for product candidates and other resources than us. Some of the companies that offer
competing products also have a broad range of other product offerings, large direct sales forces and long-term customer relationships with our target physicians, which could
inhibit our market penetration efforts. In addition, certain of our product candidates, if approved, may compete with other products, for a share of some patients’ discretionary
budgets and for physicians’ attention within their clinical practices.
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We anticipate that, if we obtain regulatory approval of our product candidates, we will face significant competition from other approved therapies and may need to compete
with unregulated, unapproved and off-label treatments. Certain of our product candidates, if approved, will present novel therapeutic approaches for the approved indications
and will have to compete with existing therapies, some of which are widely known and accepted by physicians and patients. To compete successfully in this market, we will
have to demonstrate that the relative cost, safety and efficacy of our approved products, if any, provide an attractive alternative to existing and other new therapies. Such
competition could lead to reduced market share for our product candidates and contribute to downward pressure on the pricing of our product candidates, which could harm our
business, financial condition, operating results and prospects.
 
Due to less stringent regulatory requirements in certain foreign countries, there are many more products and procedures available for use in those international markets than are
approved for use in the United States. In certain international markets, there are also fewer limitations on the claims that our competitors can make about the effectiveness of
their products and the manner in which they can market them. As a result, we expect to face more competition in these markets than in the United States.
 
Because our vaccine product development efforts depend on new and rapidly evolving technologies, we cannot be certain that our efforts will be successful.
 
Currently, the FDA has given full approval to Moderna and Pfizer for their vaccines and Janssen has an EUA. A number of other vaccine manufacturers, academic institutions
and other organizations currently have programs to develop such a vaccine. The WHO currently lists 10 COVID-19 vaccines approved for use and 65 COVID-19 vaccine
candidates in Phase 3 evaluation. These companies have greater experience and expertise in securing government contracts and grants to support their research and development
efforts, conducting testing and clinical trials, obtaining regulatory approvals to market products, manufacturing such products on a broad scale and marketing approved products.
These companies may also partner or collaborate with large and established companies, such as Merck & Co., Inc., GlaxoSmithKline plc, CSL Ltd, Pfizer Inc. and AstraZeneca,
among others, or they may partner or collaborate with or obtain funding from governments, academic institutions or other nongovernmental organizations. In order to
effectively compete, we will have to make substantial investments in development, testing, manufacturing and sales and marketing or partner with one or more established
companies.

 
Moreover, our new vaccine development efforts depend on new, rapidly evolving technologies. Our development efforts and, if those are successful, commercialization of our
NT-CoV2-1 vaccine product candidate could fail for a variety of reasons, and include the possibility that:

 
 ● Our SARS-CoV-2 vaccine product candidate or technologies, any or all of the products based on such technologies or any manufacturing process will be ineffective or

unsafe, or otherwise fail to receive necessary regulatory approvals or achieve commercial viability;
   
 ● third-party supplier or manufacturer facilities will be unable or unwilling to provide necessary supplies or scale-up manufacturing capabilities for our products in a cost-

effective manner or at all;
   



 ● the products, if safe and effective, may be difficult to manufacture on a large-scale or uneconomical to market;
   
 ● third-party manufacturing facilities will fail to continue to pass regulatory inspections;
   
 ● proprietary rights of third-parties will prevent us or our collaborators from exploiting technologies, and manufacturing or marketing products; and
   
 ● third-party competitors with approval or Emergency Use Authorization from the FDA and use of vaccines will gain greater market share and limit or impair development

efforts.
 
We may be unable to refine a method to produce MU1140 homologs in large-scale commercial quantities. If we cannot, we will be unable to generate significant revenues
from sales of an MU1140 homolog product candidate.
 
Our antibiotic product candidates, all homologs of MU1140, are produced by our strain of S. mutans and variants thereof. We have successfully developed a methodology for
producing MU1140 in quantities sufficient to undertake its nonclinical testing. If we are not able to further adequately scale up fermentation and purification methodologies for
large-scale manufacture, we will be unable to partner and generate revenues from this product candidate and our business, financial condition and results of operations will be
materially adversely affected. The manufacturing of MU1140 homologs or any other possible antibiotic product candidates based on lantibiotics, is a highly exacting and
complex process. Manufacturing MU1140 homologs or any other antibiotic candidates derived from lantibiotics on a commercial scale has not yet been achieved to our
knowledge, so there are additional risks that such efforts will not be successful. Third-party manufacturers must have additional technical skills and must take multiple steps to
attempt to control the manufacturing processes. If we are unable to identify and produce MU1140 homologs in large-scale commercial quantities, we will be unable to generate
significant revenues from sales of our MU1140 product candidate and our financial condition and results of operations will be materially adversely affected.
 

43

 
 
Our success will depend on our ability to obtain regulatory approval of our product candidate under our Lantibiotics Program and its successful commercialization.
 
We have not received regulatory approval in any jurisdiction for lantibiotic product candidate and we may never receive approval or, if approvals are obtained, may never be
commercialized successfully. We have incurred and will continue to incur significant costs relating to the nonclinical development of our antibiotic product candidates
(including MU1140 homologs we may develop). We have performed extensive nonclinical testing using native MU1140 and continue to seek to identify homologs as potential
product candidates which would require additional nonclinical testing. This work will be done solely by us through the use of outside contractors. If our nonclinical work is
successful, we would expect the IND for a first-in-human clinical trial of a lantibiotic compound to be filed with the FDA based on our ability to complete the requisite studies,
contingent on sufficient funding.
 
Even if we are able to conduct successful clinical trials or the required regulatory approvals are obtained, we may never be able to generate significant revenues from our
product candidates. If our product candidates are unsuccessful, we may be unable to generate sufficient revenues to sustain and grow our business, and our business, financial
condition and results of operations will be materially adversely affected.
 
We may choose not to continue developing or commercializing any of our product candidates at any time during development or after approval, which would reduce or
eliminate our potential return on investment for those product candidates.
 
At any time, we may decide to discontinue the development or commercialization of any of our products or product candidates for a variety of reasons, including inadequate
financial resources the appearance of new technologies that render our product obsolete, competition from a competing product or changes in or failure to comply with
applicable regulatory requirements. If we terminate a program in which we have invested significant resources, we will not receive any return on our investment and we will
have missed the opportunity to allocate those resources to potentially more productive uses. For example, we mutually agreed to terminate our Exclusive Channel Collaboration
Agreement with Eleszto Genetika, Inc. in September 2021 and in connection therewith ceased future development of our lead lantibiotic homolog candidate.
 
We have limited experience in the conduct of clinical trials. We have never initiated a vaccine-related clinical trial. We have never obtained approval of any product
candidates. We may be unable to undertake any of those actions successfully.
 
As a company, we have limited experience and capacity for the conduct of pre-clinical research and clinical trials, as well as the progression of a product candidate through to
regulatory approval. Because we are in the early stages of development for NT-CoV2-1 and because the SARS-CoV-2 vaccine landscape continues to evolve, our clinical trials
may require more time and incur greater costs than we anticipate. We cannot be certain that planned clinical trials will begin or conclude on time, if at all. Large-scale trials
would require significant additional financial and management resources, and reliance on third-party clinical investigators, CROs and/or consultants. Any performance failure
on the part of such third parties could delay clinical development or delay or prevent us from obtaining regulatory approval or commercializing our current or future product
candidates, depriving us of potential product revenue and resulting in additional losses. By contrast, larger pharmaceutical and biopharmaceutical companies often have
substantial staff or departments with extensive experience in conducting clinical trials with multiple product candidates across multiple indications and obtaining regulatory
approval in various countries. In addition, these companies may have greater financial resources to compete for the same clinical investigators, sites and patients that we may
attempt to recruit or retain for our pre-clinical research and clinical trials. As a result, we may be at a competitive disadvantage that could delay the initiation, recruitment,
timing and completion of our pre-clinical research and clinical trials and obtaining regulatory, marketing and related approvals, if achieved at all, for our NT-CoV2-1 vaccine
product candidate.
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We cannot assure you that the market and consumers will accept our products or product candidates. If they do not, we will be unable to generate significant revenues from
our products or product candidates and our business, financial condition and results of operations will be materially adversely affected.
 
The commercial success of our NT-CoV2-1 vaccine product candidate, our MU1140 homologs antibiotic product candidates, and any of our other product candidates and
technologies, will depend in part on market acceptance by consumers. Biopharmaceutical companies have received substantial support from the scientific community,
regulatory agencies and many governmental officials in the United States and internationally. Future scientific developments, media coverage and political events may diminish
such support. Public attitudes may be influenced by claims that health products are unsafe for consumption or pose unknown risks to the environment or to traditional social or
economic practices. Securing governmental approvals for, and consumer confidence in, such products pose numerous challenges, particularly outside the United States. The
market success of product candidates developed by biopharmaceutical companies could be delayed or impaired in certain geographical areas as a result. Products based on our
product candidates may compete with a number of traditional therapies and drugs manufactured and marketed by major pharmaceutical companies and biotechnology
companies. Market acceptance of products based on our product candidates will depend on a number of factors including potential advantage over alternative treatment
methods. We can offer you no assurance that physicians, patients or the medical communities in general will accept and utilize products developed from our product candidates.
If they do not, we may be unable to generate significant revenues from our product candidates and our business, financial condition and results of operations will be materially
adversely affected.
 
Failure to obtain marketing approval in international jurisdictions would prevent our product candidates from being marketed abroad.
 
In order to market and sell our products in the European Union and many other jurisdictions, we or our third-party collaborators must obtain separate marketing approvals and
comply with numerous and varying regulatory requirements. The approval procedure varies among countries and can involve additional testing. The time required to obtain



approval may differ substantially from that required to obtain FDA approval. The regulatory approval process outside the United States generally includes all of the risks
associated with obtaining FDA approval. In addition, in many countries outside the United States, it is required that the product be approved for reimbursement before the
product can be approved for sale in that country. We or these third parties may not obtain approvals from regulatory authorities outside the United States on a timely basis, if at
all. Approval by the FDA does not ensure approval by regulatory authorities in other countries or jurisdictions, and approval by one regulatory authority outside the United
States does not ensure approval by regulatory authorities in other countries or jurisdictions or by the FDA. We may not be able to file for marketing approvals and may not
receive necessary approvals to commercialize our products in any market.
 
We will need to further increase the size and complexity of our organization in the future, and we may experience difficulties in executing our growth strategy and
managing our growth.
 
Our current management, personnel, systems and facilities are not adequate to support our future growth plans. We will need to further expand our scientific, sales and
marketing, operational, financial and other resources to support our planned research, development, clinical trial work, and commercialization activities.
 
To manage our operations, growth and various projects effectively, we must:
 
 ● continue to improve our operational, financial, management and regulatory compliance controls and reporting systems and procedures;
   
 ● attract and retain sufficient numbers of talented employees;
   
 ● develop a plan for marketing, sales, and distribution capability;
   
 ● manage our commercialization activities for our product candidates effectively;
   
 ● establish and maintain relationships with development and commercialization partners;
   
 ● manage our pre-clinical and clinical trials effectively;
   
 ● manage our third-party supply and manufacturing operations effectively and in a cost-effective manner, while increasing production capabilities for our current product

candidates to commercial levels; and
   
 ● manage our development efforts effectively while carrying out our contractual obligations to partners and other third parties.
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In addition, we have utilized and continue to utilize the services of part-time outside consultants to perform a number of tasks for us, including tasks related to pre-clinical and
clinical testing. Our growth strategy may also entail expanding our use of consultants to implement these and other tasks going forward. We rely on consultants for certain
functions of our business and will need to effectively manage these consultants to ensure that they successfully carry out their contractual obligations and meet expected
deadlines. There can be no assurance that we will be able to manage our existing consultants or find other competent outside consultants, as needed, on economically reasonable
terms, or at all. If we are not able to manage our growth effectively and expand our organization by hiring new employees and expanding our use of consultants, we might be
unable to implement successfully the tasks necessary to execute effectively on our planned research, development and commercialization activities and, accordingly, might fail
to achieve our research, development and commercialization goals.
 
If we, or our manufacturers and suppliers in general, fail to meet contractual obligations, requirements and the requirements of regulatory authorities, our research and
development may be materially adversely affected.
 
We do not have the internal capability to manufacture our SARS-CoV-2 vaccine, MU1140 homologs, or any other product candidates and all of their constituent parts under
GMPs, as required by the FDA and other regulatory agencies. In order to continue to develop and commercialize our product candidates and to apply for regulatory approvals
for our product candidates, we will need to contract with third parties that have, or otherwise develop, the necessary manufacturing capabilities in full compliance with
applicable regulatory requirements.
 
We enter into agreements with these third-party suppliers as part of, and in connection with, our product development plans and timing. In order to have sufficient product
available for anticipated future clinical trials we need to enter into agreements with GMP certified manufactures that have the capability and capacity to meet our expected
product needs and timing in advance of when our actual needs will arise in order for us to be positioned to continue development without delays due to the manufacturing
process and capabilities of qualified manufacturers. These agreements may obligate us to make certain payments in connection with the manufacture of our vaccine product
candidate based upon our current expected timing. If the timing of our current development plans changes, we could be required to make additional payments to associated with
such delays and/or associated with the cancellation of the agreement without achieving the benefits anticipated from the agreement.
 
There are a limited number of manufacturers that operate under GMPs that are capable of manufacturing our product candidates. Due to the early-stage development of our
SARS-CoV-2 vaccine product candidate, we cannot at this time accurately predict the numbers and capabilities of manufacturers that will be required and capable of
manufacturing the vaccine product candidate and any of its components. Manufacturing on a commercial scale has not yet been undertaken and there are additional technical
skills needed for the manufacture of MU1140 homologs that will further limit the number of potential manufacturers. As such, if we are unable to enter into supply and
processing contracts with any of these manufacturers or processors for our NT-CoV2-1 vaccine product candidate, our MU1140 product candidates, or our other product
candidates for the conduct of clinical trials on such product candidate we may incur additional costs and delays in development and commercialization.
 
Problems with these manufacturing processes such as equipment malfunctions, facility contamination, labor problems, raw material shortages or contamination, natural
disasters, power outages, terrorist activities, or disruptions in the operations of our suppliers and even minor deviations from normal procedures, could result in product defects
or manufacturing failures that result in lot failures, product recalls, product liability claims and insufficient inventory or supply of product for the conduct of clinical trials. For
example, the COVID-19 pandemic and government shutdowns in response have interrupted supply chains, the manufacture and transmission of goods and the regularity with
which manufacturers ordinarily operate. Such interruptions, unless remedied entirely, can disrupt our research and development efforts and our clinical trials, and even if
remedied, could create delays that materially impact our business.
 
If we are required to find an additional or alternative source of supply, there may be additional costs and delays in the development, clinical trial timing, or commercialization of
our product candidates. Additionally, the FDA and other regulatory agencies routinely inspect manufacturing facilities before approving a New Drug Application, or NDA, or
Biologic License Application, or BLA, for a drug or biologic manufactured at those sites. If any of our manufacturers or processors fails to satisfy regulatory requirements, the
approval and eventual commercialization of our commercial products and product candidates may be delayed.
 
All of our contract manufacturers must comply with the applicable GMPs, which include quality control and quality assurance requirements as well as the corresponding
maintenance of records and documentation. If our contract manufacturers do not comply with the applicable GMPs and other FDA regulatory requirements, we may be subject
to product liability claims, the availability of marketed products for sale could be reduced, our product commercialization could be delayed or subject to restrictions, we may be
unable to meet demand for our products and may lose potential revenues and we could suffer delays in the progress of nonclinical testing and clinical trials for products under
development. We do not have control over our third-party manufacturers’ compliance with these regulations and standards. Moreover, while we may choose to manufacture our
products ourselves in the future, we have no experience in the manufacture of pharmaceutical or biological products for clinical trials or commercial purposes. If we decide to
manufacture products, we would be subject to the regulatory requirements described above. In addition, we would require substantial additional capital and would be subject to



delays or difficulties encountered in manufacturing pharmaceutical or biological products. Regardless of the manufacturer of our products, we will be subject to continuing
obligations regarding the submission of safety reports and other post-market information.
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In March 2022 we entered into an agreement with KBI Biopharma, Inc. for the process transfer, process optimization and cGMP manufacturing of our vaccine candidate in
anticipation of a future Phase 2 clinical trial. This agreement obligates us to make certain payments to KBI in connection with the manufacture of our vaccine product candidate
based upon our current expected timing. If the timing of our current development plans changes, we could be required to make additional payments to KBI associated with such
delays and/or associated with the cancellation of the agreement without achieving the benefits anticipated from the agreement. Additionally, a fill/finish, packaging and labeling
company has been identified to support the Phase 1 program and is schedule for GMP manufacturing of clinical material in 2Q22.
 
We rely on the significant experience and specialized expertise of our senior management and scientific team and the loss of any of our key personnel or our inability to
successfully hire their successors could harm our business.
 
Our performance is substantially dependent on the continued services and on the performance of our senior management and scientific team, who have extensive experience
and specialized expertise in our business. Our performance also depends on our ability to retain and motivate our other key employees. In June 2022, we retained our director,
Ms. Kimberly Murphy as our Chief Executive Officer and on March 7, 2023, we retained Ms. Janet Huffman as our Chief Financial Officer. The loss of the services of senior
management or any key employees could harm our ability to develop and commercialize our product candidates. We have no key person life insurance policies.
 
In connection with our acquisition of Noachis Terra, we added vaccine consultants and advisors, who were engaged in various capacities related to the research and
development of a SARS-CoV-2 vaccine product candidate. Our ability to successfully continue the vaccine development depends in large part on our ability to retain certain
consultants. Despite our efforts to retain these consultants, one or more may terminate their engagement with us on short notice. The loss of the services of any of these
consultants could have substantial negative effects on our research and development efforts, which are necessary to further development of our NT-CoV2-1 vaccine product
candidate.
 
We need to hire and retain additional qualified scientists and other highly skilled personnel to maintain and grow our business.
 
Our future success depends on our ability to identify, attract, hire, train, retain and motivate highly skilled technical, managerial and research personnel in all areas within our
organization. We plan to continue to execute on our business strategy and expect to hire additional personnel to support our product development efforts. We believe that there
are only a limited number of individuals with the requisite skills to serve in many of our key positions, and we compete for key personnel with other more established
biotechnology companies, as well as universities and research institutions. It is often difficult to hire and retain these persons, and we may be unable to replace key persons if
they leave or be unable to fill new positions requiring key persons with appropriate experience. If we fail to attract, integrate and retain the necessary personnel, our ability to
maintain and grow our business could suffer significantly.
 
If any of our product candidates are shown to be ineffective or harmful in humans, we will be unable to generate revenues from these product candidates.
 
Before obtaining regulatory approvals for the commercial sale of our product candidates, we must demonstrate through nonclinical testing and clinical trials that our products
are safe and effective for use in humans. To date the testing of the antibiotic substance MU1140 homologs has been undertaken solely in the laboratory and in animals. We have
not yet conducted human trials with any MU1140 homolog nor have we initiated clinical trials for our NT-CoV2-1 vaccine product candidate. It is possible that when and if
future lantibiotic trials and/or our NT-CoV2-1 vaccine product candidate trials are conducted in humans, they will show that our antibiotic or vaccine candidates are ineffective
or harmful in humans. If MU1140 homologs or our vaccine product candidate are shown to be ineffective or harmful in humans, we will be unable to commercialize and
generate revenues from sales of such product candidates. If we are unable to generate revenues from the first generation of MU1140 and homologs, or any other product
candidates, our business, financial condition and results of operations will be materially adversely affected.
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Because we are new to vaccine development, we must identify vaccines for development with our technologies and establish successful third-party relationships.
 
Because we are new to vaccine development and lack substantial experience in the research and development of vaccines, the near and long-term viability of our SARS-CoV-2
vaccine product candidate will depend in part on our ability to successfully establish new strategic collaborations with biotechnology companies, non-profit organizations.
government agencies and other vaccine industry entities. Establishing and maintaining strategic collaborations and obtaining government funding is difficult and time-
consuming. Potential collaborators may reject collaborations based upon their assessment of our financial, regulatory or intellectual property position or based on their internal
pipeline; government agencies may reject contract or grant applications based on their assessment of public need, the public interest, our products’ ability to address these areas,
or other reasons beyond our expectations or control. If we fail to establish a strategic collaborations or government relationships on acceptable terms, we may not be able to
develop and commercialize our NT-CoV2-1 vaccine product candidate or generate sufficient revenue to fund further research and development efforts.
 
Additionally, we do not have our own clinical research and development facilities dedicated to vaccine development and manufacture. We have in the past and may in the future
engage consultants and independent contract research organizations, subject to regulatory considerations, to design and conduct our clinical trials in connection with the
development of our SARS-CoV-2 vaccine product candidate. As a result, these important aspects of a product’s development will be outside of our direct control. Even if we
establish new collaborations or obtain government funding, these relationships may never result in the successful development or commercialization of our vaccine product
candidate for several reasons, including the fact that:
 
 ● we may not have the ability to control the activities of our partners and cannot provide assurance that they will fulfill their obligations to us, including with respect to the

license, development and commercialization of our vaccine product candidate, in a timely manner or at all;
   
 ● such partners may not devote sufficient resources to our vaccine product candidate or properly maintain or defend our intellectual property rights;

   
 ● any failure on the part of our partners to perform or satisfy their obligations to us could lead to delays in the development or commercialization of our vaccine product

candidate and affect our ability to realize product revenue; and
   
 ● disagreements, including disputes over the ownership of technology developed with such collaborators, could result in litigation, which would be time consuming and

expensive, and may delay or terminate research and development efforts, regulatory approvals and commercialization activities.
 

Our collaborators will be subject to the same regulatory approval of their manufacturing facility and process as us. Before we could begin commercial manufacturing of any of
our vaccine candidates, we and our collaborators must pass a pre-approval inspection before FDA approval and comply with the FDA’s GMP regulations. If our collaborators
fail to comply with these requirements, our vaccine candidate may not be approved. If our collaborators fail to comply with these requirements after approval, we could be
subject to possible regulatory action and may be limited in the jurisdictions in which we are permitted to sell our products. If we or our collaborators fail to establish agreements
as necessary, we could be required to undertake research, development, manufacturing and commercialization activities solely at our own expense. These activities would
significantly increase our capital requirements and, given our lack of sales, marketing and distribution capabilities, significantly delay the commercialization of our vaccine
product candidate.
 



We intend to seek licensing partners to cover a portion of the costs associated with obtaining regulatory approval for, and manufacturing and marketing of, our product
candidates. If we are unable to obtain agreements with third parties to fund these costs, we will have to fund such costs ourselves or we may be unable to extract any value
from these technologies.
 
As we continue our development of product candidates, we intend to either license these product candidates to, or partner with, one or more major pharmaceutical companies at
the earliest possible time in their product development. If we do so, we intend for these licensees or partners to pay the costs associated with any remaining development work,
regulatory submissions, clinical trials and the manufacturing and marketing of our product candidates. If we are unable to license our product candidates or otherwise partner
with third parties, we will have to fund the costs of our clinical trials ourselves or we will be unable to extract any value from these technologies. We may also have to establish
our own manufacturing facilities and find our own distribution channels. This would greatly increase our future capital requirements and we cannot assure you that we would be
able to obtain the necessary financing to pay these costs. If we are unable to cover the associated costs or we cannot obtain financing on acceptable terms or at all, our business,
financial condition and results of operations will be materially adversely affected.
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Our dependence on collaborative arrangements with third parties subjects us to a number of risks. These collaborative arrangements may not be on terms favorable to us.
Agreements with collaborative partners typically allow partners significant discretion in electing whether or not to pursue any of the planned activities. We cannot control the
amount and timing of resources our collaborative partners may devote to products based on the collaboration, and our partners may choose to pursue alternative products. Our
partners may not perform their obligations as expected. Business combinations or significant changes in a collaborative partner’s business strategy may adversely affect a
partner’s willingness or ability to complete its obligations under the arrangement. Moreover, we could become involved in disputes with our partners, which could lead to delays
or termination of the collaborations and time-consuming and expensive litigation or arbitration. Even if we fulfill our obligations under a collaborative agreement, our partner
may be able to terminate the agreement under certain circumstances. If any collaborative partner were to terminate or breach our agreement with it, or otherwise fail to complete
its obligations in a timely manner, our chances of successfully commercializing our product candidates would be materially and adversely affected.
 
We might not be successful at acquiring, investing in or integrating businesses, entering into joint ventures or divesting businesses.
 
We expect to continue pursuing strategic acquisitions, investments and joint ventures to enhance or add to our skills and capabilities or offerings of services and solutions, or to
enable us to expand in certain geographic and other markets. Depending on the opportunities available, we may increase the amount of capital invested in such opportunities.
We may not succeed in completing targeted transactions, including as a result of the market becoming increasingly competitive, or achieve desired results of operations.
Furthermore, we face risks in successfully integrating any businesses we might acquire or create through a joint venture. Ongoing business may be disrupted, and our
management’s attention may be diverted by acquisition, investment, transition or integration activities. In addition, we might need to dedicate additional management and other
resources, and our organizational structure could make it difficult for us to efficiently integrate acquired businesses into our ongoing operations and assimilate and retain
employees of those businesses into our culture and operations. The loss of key executives, employees, customers, suppliers, vendors and other business partners of businesses
we acquire may adversely impact the value of the assets, operations or businesses. Furthermore, acquisitions or joint ventures may result in significant costs and expenses,
including those related to retention payments, equity compensation, severance pay, early retirement costs, intangible asset amortization and asset impairment charges, assumed
litigation and other liabilities, and legal, accounting and financial advisory fees, which could negatively affect our profitability. We may have difficulties as a result of entering
into new markets where we have limited or no direct prior experience or where competitors may have stronger market positions. We might fail to realize the expected benefits
or strategic objectives of any acquisition, investment or joint venture we undertake. We might not achieve our expected return on investment or may lose money. We may be
adversely impacted by liabilities that we assume from a company we acquire or in which we invest, including from that company’s known and unknown obligations, intellectual
property or other assets, terminated employees, current or former clients or other third parties. In addition, we may fail to identify or adequately assess the magnitude of certain
liabilities, shortcomings or other circumstances prior to acquiring, investing in or partnering with a company, including potential exposure to regulatory sanctions or liabilities
resulting from an acquisition target’s previous activities, internal controls and security environment. If any of these circumstances occurs, they could result in unexpected legal
or regulatory exposure, unfavorable accounting treatment, unexpected increases in taxes or other adverse effects on our business. In addition, we have a lesser degree of control
over the business operations of the joint ventures and businesses in which we have made minority investments or in which we have acquired less than 100% of the equity. This
lesser degree of control may expose us to additional reputational, financial, legal, compliance or operational risks. Litigation, indemnification claims and other unforeseen
claims and liabilities may arise from the acquisition or operation of acquired businesses. For example, we may face litigation or other claims as a result of certain terms and
conditions of the acquisition agreement, such as earnout payments or closing net asset adjustments. Alternatively, shareholder litigation may arise as a result of proposed
acquisitions. If we are unable to complete the number and kind of investments for which we plan, or if we are inefficient or unsuccessful at integrating any acquired businesses
into our operations, we may not be able to achieve our planned rates of growth or improve our market share, profitability or competitive position in specific markets or services.
We also periodically evaluate, and have engaged in, the disposition of assets and businesses. Divestitures could involve difficulties in the separation of operations, services,
products and personnel, the diversion of management’s attention, the disruption of our business and the potential loss of key employees. After reaching an agreement with a
buyer for the disposition of a business, the transaction may be subject to the satisfaction of pre-closing conditions, including obtaining necessary regulatory and government
approvals, which, if not satisfied or obtained, may prevent us from completing the transaction. Divestitures may also involve continued financial involvement in or liability with
respect to the divested assets and businesses, such as indemnities or other financial obligations, in which the performance of the divested assets or businesses could impact our
results of operations. Any divestiture we undertake could adversely affect our results of operations.
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We may face product liability exposure, and if successful claims are brought against us, we may incur substantial liability if our insurance coverage for those claims is
inadequate.
 
We face an inherent risk of product liability as a result of the clinical testing of our product candidates and will face an even greater risk if we commercialize any products. This
risk exists even if a product is approved for commercial sale by the FDA and manufactured in facilities regulated by the FDA or an applicable foreign regulatory authority. Our
products and product candidates are designed to affect bodily functions and processes. Any side effects, manufacturing defects, misuse or abuse associated with our product
candidates could result in injury and possibly death to a patient. An inability to obtain sufficient insurance coverage on commercially reasonable terms or otherwise to protect
against potential product liability claims could inhibit our business.
 
In addition, a liability claim may be brought against us even if our product candidates merely appear to have caused an injury. Product liability claims may be brought against
us by consumers, healthcare providers, pharmaceutical companies or others selling or otherwise coming into contact with our product candidates, among others. If we cannot
successfully defend ourselves against product liability claims we will incur substantial liabilities and reputational harm. In addition, regardless of merit or eventual outcome,
product liability claims may result in:
 
 ● withdrawal of clinical trial participants;
   
 ● termination of clinical trial sites or entire trial programs;
   
 ● the inability to commercialize our product candidates;

   
 ● decreased demand for our product candidates;
   
 ● impairment of our brand and/or reputation;
   



 ● product recall or withdrawal from the market or labeling, marketing or promotional restrictions;
   
 ● substantial costs of any related litigation or similar disputes;
   
 ● distraction of management’s attention and other resources from our primary business;
   
 ● substantial monetary awards to patients or other claimants against us that may not be covered by insurance; or
   
 ● loss of potential revenue.
 
Although we may maintain product liability insurance coverage for clinical trials, our insurance coverage may not be sufficient to cover all of our product liability-related
expenses or losses and may not cover us for any expenses or losses we suffer. Moreover, insurance coverage is becoming increasingly expensive, and, in the future, we may not
be able to maintain insurance coverage at a reasonable cost, in sufficient amounts or upon adequate terms to protect us against losses due to product liability, particularly if any
of our product candidates receive regulatory approval. Further, a successful product liability claim or series of claims brought against us could cause our stock price to decline
and, if judgments exceed our insurance coverage, could decrease our cash and harm our business, financial condition, operating results and prospects.
 
We may be adversely affected by natural disasters, pandemics and other catastrophic events, and by man-made problems such as terrorism, that could disrupt our business
operations and our business continuity and disaster recovery plans may not adequately protect us from a serious disaster.
 
Our corporate headquarters is located in Tampa, Florida, a hurricane zone. If a disaster, power outage or other event occurred that prevented us from using all or a significant
portion of our headquarters, that damaged critical infrastructure, such as enterprise financial systems, manufacturing resource planning or enterprise quality systems, or that
otherwise disrupted operations, it may be difficult or, in certain cases, impossible for us to continue our business for a substantial period of time. Our contract manufacturers’
and suppliers’ facilities are located in multiple locations, where other natural disasters or similar events, such as blizzards, tornadoes, fires, explosions or large-scale accidents or
power outages, and other public health emergencies could severely disrupt our operations and have a material adverse effect on our business, financial condition, operating
results and prospects. For example, the recent COVID-19 pandemic may cause significant disruption to our business operations, the operations of our third-party contractors
and suppliers and the operations of our clinical trials, including as a result of significant restrictions or bans on travel into and within the geographic areas in which our
manufacturers product our product candidates or where we conduct our clinical trials. A public health emergency could also affect the operations of the FDA and other
regulatory or public health authorities, resulting in delays to meetings related to planned or completed clinical trials and ultimately of reviews and approvals of our product
candidates. Such disruption could impede, delay, limit or prevent our employees and third-party contractors from beginning or continuing research and development or clinical
trial-related activities, which may impede, delay, limit or prevent initiation or completion of our ongoing clinical trials and pre-clinical research and ultimately lead to the delay
or denial of regulatory approval of our product candidates, which could seriously harm our operations and financial condition.
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In addition, acts of terrorism and other geo-political unrest could cause disruptions in our business or the businesses of our partners, manufacturers or the economy as a whole.
All of the aforementioned risks may be further increased if we do not implement a disaster recovery plan or our partners’ or manufacturers’ disaster recovery plans prove to be
inadequate. To the extent that any of the above should result in delays in the regulatory approval, manufacture, distribution or commercialization of our product candidates, our
business, financial condition, operating results and prospects would suffer.
 
Our ability to use our net operating loss carryforwards and certain other tax attributes may be limited, each of which could harm our business.
  
As of December 31, 2022, we had U.S. federal and state net operating loss carryforwards of approximately $150,083,903. We also accumulated U.S. federal and state research
tax credits of approximately $4,834,850 as of December 31, 2022 Under Sections 382 and 383 of the Internal Revenue Code (the “Code”), if a corporation undergoes an
“ownership change,” the corporation’s ability to use its pre-ownership change net operating loss carryforwards and other pre-ownership change tax attributes, such as research
tax credits, to offset its post-ownership change income and taxes may be limited. In general, an ownership change will occur when the percentage of the Corporation’s
ownership (by value) of one or more “5-percent shareholders” (as defined in the Code) has increased by more than 50 percent over the lowest percentage owned by such
shareholders at any time during the prior three years (calculated on a rolling basis). Similar rules may apply under state tax laws. An entity that experiences an ownership
change generally will be subject to an annual limitation on its pre-ownership change tax loss and credit carryforwards equal to the equity value of the corporation immediately
before the ownership change, multiplied by the long-term, tax-exempt rate posted monthly by the IRS (subject to certain adjustments). The annual limitation would be increased
each year to the extent that there is an unused limitation in a prior year. In the event that it is determined that we have in the past experienced an ownership change as a result of
transactions in our stock, or if we experience one or more ownership changes as a result of future transactions in our stock, then we may be limited in our ability to use our net
operating loss carryforwards and other tax assets to reduce taxes owed on the net taxable income that we earn. Any limitations on the ability to use our net operating loss
carryforwards and other tax assets could harm our business.
 
Our auditor has expressed substantial doubt about our ability to continue as a going concern and absent additional financing we may be unable to remain a going
concern.
 
In light of our recurring losses, accumulated deficit and negative cash flow as described in our notes to our audited consolidated financial statements, the report of our
independent registered public accounting firm on our consolidated financial statements for the year ended December 31, 2022 contained an explanatory paragraph raising
substantial doubt about our ability to continue as a going concern. Our financial statements did not include any adjustments that may have been necessary in the event we were
unable to continue as a going concern. If we are unable to establish to the satisfaction of our independent registered public accounting firm that the net proceeds from our
financing efforts will be sufficient to allow for the removal of this going concern qualification, we may need to significantly modify our operational plans for us to continue as a
going concern. We believe we can continue our current level of operations with the cash we have on hand without additional financing through 2023. Absent sufficient
additional financing, we may be unable to remain a going concern.
 
Risks Related to Our Intellectual Property and Data Security and Privacy
 
Our vaccine research and development efforts are to a large extent dependent upon our intellectual property and biologicals materials license with the Licensors.
 
An important element of our intellectual property portfolio are our License Agreements. Pursuant to the NIH Patent License and Biological Materials License Agreement, we
hold a nonexclusive, worldwide license to certain specified patent rights (including patent applications, provisional patent applications and PCT patent applications) and
biological materials relating to the use of prefusion coronavirus spike proteins for the purpose of developing and commercializing a vaccine product candidate for SARS-CoV-
2. This intellectual property and biological materials license are essential to our operations and our ability to research and develop our NT-CoV2-1 vaccine product candidate.
The terms of the license agreement will terminate upon the earlier of (a) twenty (20) years from the first commercial sale where no licensed patent rights exist or have ceased to
exist or (b) the expiration of the last to expire of any licensed patent rights. Additionally, we must use reasonable commercial efforts to develop, manufacture, and
commercialize our vaccine product candidate, to manufacture our vaccine product candidate substantially within the United States and provide the United States public with
reasonable access to our vaccine, if approved for commercialization by the FDA. If we breach the terms of the license agreement, including any failure to make minimum
royalty payments required thereunder or failure to reach certain developmental milestones, using best efforts to introduce a licensed product or practice a licensed process in
certain territories by certain dates, the NIAID has the right to terminate the license.
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If we were to lose or otherwise be unable to maintain the License Agreements on acceptable terms, or find that it is necessary or appropriate to secure new licenses from other
third parties, it would halt our ability to continue to develop our NT-CoV2-1 vaccine product candidate, which would have an immediate material adverse effect on our
business, operating results and financial condition. Thus, our inability to retain the rights and technologies identified by the licenses, or those that we may in the future identify,
could have a material adverse impact on our ability to complete the development of our vaccine product candidate. No assurance can be given that we will be successful in
licensing any additional rights or technologies from the Licensors or others. If we fail to retain the License Agreements or if we fail to obtain additional rights and licenses
necessary to further the development and commercialization of our vaccine product candidate, our planned development for our vaccine product candidate may be materially
impacted and the costs associated with the development may increase significantly, and we may be entirely unable to complete development of a SARS-CoV-2 vaccine product
candidate.
 
We may incur additional expenses and obligations in connection with our License Agreements.
 
We must use reasonable commercial efforts to bring to market a vaccine product candidate covered by our licenses, which means we must adhere to an existing commercial
development plan and existing performance benchmarks. Additionally, we are obliged to pay to the Licensors certain minimum annual royalties, certain benchmark-related
royalties and royalties based upon a share of any net sales of our vaccine product candidate, following regulatory approval and the first commercial sale. Additionally, among
other obligations, we must provide regular written reports to the Licensors on the development status of our vaccine product candidate and pay for our pro rata share of the
NIH’s patent prosecution-related expenses and fees. Moreover, we must use reasonable commercial efforts to develop, manufacture, and commercialize the vaccine product
candidate, to manufacture the vaccine product candidate substantially within the United States and or Canada and provide the United States and Canadian public with reasonable
access to the vaccine, if approved for commercialization by the FDA and Canadian regulatory agencies. All of these additional obligations beyond ordinary research and
development and regulatory compliance related to the approval of our vaccine product candidate may impose delays or greater costs upon our ability to timely develop our
vaccine product candidate.
 
Although our forecasts for expenses and the sufficiency of our capital resources will take into account the funds available for the research and development of our vaccine
product candidate development, our actual cash requirements may vary materially from our current expectations for a number of other factors that may include, but are not
limited to, changes in the focus and direction of our development programs, competitive and technical advances, costs associated with the development of our product
candidates and our share of the costs of filing, prosecuting, defending and enforcing the intellectual property rights covered by the NIH license. If we exhaust the funds available
for the development of NT-CoV2-1 more quickly than anticipated, regardless of the reason, and we are unable to obtain additional financing on terms acceptable to us or at all,
we may be unable to meet our obligations under the License Agreements, which may be terminated, and we will be unable to proceed with development of our product
candidates on expected timelines and will be forced to prioritize among them.
 
The intellectual property covered by our License Agreements concerns patent applications and provisional applications. We cannot assure investors that any of the
currently pending or future patent applications will result in granted patents, nor can we predict how long it will take for such patents to be granted.
 
The intellectual property covered by the License Agreements concerns certain, specified patent rights (including patent applications, provisional patent applications and PCT
patent applications). Although the Licensors have agreed to assume responsibility for the preparation, filing, prosecution and maintenance of all patent applications covered by
the licensed patent rights, we cannot be certain as to when or if final patents will be issued for those patent applications covered by the licensed patent rights. However, the
Licensors may not successfully prosecute certain patent applications, the prosecution of which they control, under which we are only a licensee and on which our business
substantially depends. Even if patents issue from these applications, the Licensors may fail to maintain these patents, may decide not to pursue litigation against third-party
infringers, may fail to prove infringement or may fail to defend against counterclaims of patent invalidity or unenforceability.
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Moreover, it is possible that the licensed pending patent applications will not result in granted patents, and even if such pending patent applications grant as patents, they may
not provide a basis for intellectual property protection of commercially viable vaccine products or may not provide us with any competitive advantages. Further, it is possible
that, for any of the patents that may be granted in the future, others will design around the Licensors’ patent rights or identify methods for preventing or treating SARS-CoV-2
that do not concern the rights covered by our licenses. Further, we cannot assure investors that other parties will not challenge any patents granted to the Licensors or that courts
or regulatory agencies will hold Licensors’ patents to be valid or enforceable. We cannot guarantee investors that, if required to defend the covered patents, we will be
successful in defending challenges made against the Licensors’ patents and patent applications. Any successful third-party challenge to the NIH patents could result in the
unenforceability or invalidity of such patents, or to such patents being interpreted narrowly or otherwise in a manner adverse to our interests. Our ability to establish or maintain
a technological or competitive advantage over our competitors may be diminished because of these uncertainties.
 
Risks with respect to the Licensors and our License Agreements may also arise out of circumstances beyond our control. In spite of our best efforts, the Licensors may conclude
that we have materially breached the license agreement and may therefore terminate the agreement, thereby removing our ability to market vaccine product candidates covered
by the agreement. If the License Agreements are terminated, or if the underlying patents fail to provide the intended market protection, competitors would have the freedom to
seek regulatory approval of, and to market, products similar or identical to ours. Moreover, if the License Agreements are terminated, the Licensors may be able to prevent us
from utilizing the technology covered by the licensed patent rights. This could have a material adverse effect on our competitive business position and our financial condition,
results of operations and our business prospects.
 
We cannot prevent the Licensors or other companies, including our competitors, from licensing the same intellectual property and biological materials that we have
licensed or from otherwise duplicating our business model and operations.
 
Our License Agreements (except our Inspirevax License) are nonexclusive licenses and we are not permitted to sublicense the intellectual property or biological materials
covered by the license. Therefore, we cannot be certain that the Licensors have not previously licensed, or that the Licensors will not, in the future, license the intellectual
property or biological materials to other biotechnology companies, including those who intend to develop a vaccine product candidate for SARS-CoV-2, some or all of the
nonexclusive intellectual property and biological materials available to us under the License Agreements. Moreover, we do not currently own any exclusive rights or licenses
necessary to fully develop our NT-CoV2-1 vaccine product candidate, and such rights or licenses, if in existence, could be held by our competitors or used by other third parties
to otherwise directly compete against us. If our competitors or others have or acquire exclusive rights or licenses that they could enforce against us, then we may be required to
alter our products, pay licensing fees or cease activities. If our products conflict with rights or licenses of others, third parties could bring legal actions against us or our
collaborators, licensees, suppliers or customers, claiming damages and seeking to enjoin manufacturing and marketing of the affected products. If these legal actions are
successful, in addition to any potential liability for damages, we could be required to obtain a license in order to continue to manufacture or market the affected products. We
may not prevail in any legal action and a required license under the patent may not be available on acceptable terms or at all. Accordingly, while we may develop, acquire or
license the additional technologies necessary to the development of our vaccine candidate we cannot assure you that we will be able to develop, acquire or license such
technologies or that alternatives will be sufficient to enable development of our NT-CoV2-1 vaccine product candidate or to prevent others from competing with us and
developing substantially-similar products.
 
We may be subject to claims challenging the inventorship of our patents and other intellectual property.
 
We or the Licensors may be subject to claims that former employees, collaborators or other third parties have an interest in the licensed patents or other intellectual property as
an inventor or co-inventor. For example, we or the Licensors may have inventorship disputes arise from conflicting obligations of employees, consultants or others who are
involved in developing the intellectual property covered by the License Agreements or our product candidates. Litigation may be necessary to defend against these and other
claims challenging inventorship or our license or the Licensors’ ownership, as applicable, of the licensed patents, trade secrets or other intellectual property. If we or our



licensors fail in defending any such claims, in addition to paying monetary damages, we may lose valuable intellectual property rights, such as our right to use intellectual
property that is important to our NT-CoV2-1 vaccine product candidate. Even if we are successful in defending against such claims, litigation could result in substantial costs
and be a distraction to management and other employees. Any of the foregoing could have a material adverse effect on our business, financial condition, results of operations
and prospects.
 
Changes in patent law or patent jurisprudence could diminish the value of patents in general, thereby impairing our ability to protect our product candidates.
 
The United States has recently enacted and is currently implementing wide-ranging patent reform legislation. Further, recent United States Supreme Court rulings have either
narrowed the scope of patent protection available in certain circumstances or weakened the rights of patent owners in certain situations. Moreover, patent law and protection in
foreign countries, particularly developing countries, may be insufficient or otherwise unclear in its efficacy to protect our intellectual property. In addition to increasing
uncertainty with regard to our ability to obtain patents in the future, this combination of events has created uncertainty with respect to the scope and value of patents, once
obtained.
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For our U.S. patent applications containing a priority claim after March 16, 2013, there is a greater level of uncertainty in the patent law. In September 2011, the Leahy-Smith
America Invents Act, also known as the America Invents Act, or AIA, was signed into law. The AIA includes a number of significant changes to U.S. patent law, including
provisions that affect the way patent applications will be prosecuted and may also affect patent litigation. The USPTO is currently developing regulations and procedures to
govern the administration of the AIA, and many of the substantive changes to patent law associated with the AIA. It is not clear what other, if any, impact(s) the AIA will have
on the operation of our business. Moreover, the AIA and its implementation could increase the uncertainties and costs surrounding the prosecution of our patent applications
and the enforcement or defense of our issued patents, all of which could have an adverse effect on our business. One important change introduced by the AIA is that, as of
March 16, 2013, the United States transitioned to a “first-to-file” system for deciding which party should be granted a patent when two or more patent applications are filed by
different parties claiming the same invention. A third party who files a patent application with the USPTO after such date but prior to us may therefore be awarded a patent
covering an invention of ours even if we were the first to invent. This “first-inventor-to-file” system will require us both to remain cognizant, going forward, of the timing
between invention and filing of a patent application.
 
Among some of the other changes introduced by the AIA are those that (i) limit where a patentee may file a patent infringement suit and (ii) provide opportunities for third
parties to challenge any issued patent in the USPTO. Such changes apply to all of our U.S. patents, even those issued prior to March 16, 2013. Because of a lower evidentiary
standard in USPTO proceedings, as compared to the evidentiary standard applied in U.S. federal courts, necessary to invalidate a patent claim, a third party could potentially
present evidence in a USPTO proceeding sufficient for the USPTO to find a claim invalid, notwithstanding that the same evidence would be insufficient to invalidate a claim
first presented in a district court action. Accordingly, a third party may attempt opportunistically to use USPTO procedures to invalidate our patent claims.
 
Depending on decisions by the United States Congress, the U.S. federal courts, the USPTO or similar authorities in foreign jurisdictions, the laws and regulations governing
patents could change in unpredictable ways that may weaken our and our licensors’ abilities to obtain new patents or to enforce existing patents we and our licensors or partners
may obtain in the future.
 
If we are unable to protect our trademarks or other intellectual property from infringement, our business prospects may be harmed.
 
We have applied for trademark protection for trademarks in the United States, the European Union and China. Although we take steps to monitor the possible infringement or
misuse of our trademarks, it is possible that third parties may infringe, dilute or otherwise violate our trademark rights. Any unauthorized use of our trademarks or other
intellectual property rights could harm our reputation or commercial interests. Moreover, our License Agreements do not commit to defend any declaratory judgment action
alleging the invalidity of any of the licensed patent rights covered by the license, nor does the NIAID commit to commence legal actions against third parties alleged to infringe
upon those licensed patent rights. Our enforcement against third-party infringers or violators may be unduly expensive and time-consuming, and any remedy obtained may
constitute insufficient redress relative to the damages we may suffer.
 
We may not be able to protect our intellectual property rights throughout the world.
 
Filing, prosecuting and defending patents on our product candidates in all countries throughout the world would be prohibitively expensive. The requirements for patentability
may differ in certain countries, particularly developing countries. In addition, the laws of some foreign countries do not protect intellectual property rights to the same extent as
laws in the United States. Consequently, we may not be able to prevent third parties from practicing our inventions in all countries outside the United States. Competitors may
use our technologies in jurisdictions where we have not obtained patent protection to develop their own products and, further, may export otherwise infringing products to
territories where we have patent protection insufficient to guard against such infringement. These products may compete with our products, and our patents or other intellectual
property rights may not be effective or sufficient to prevent them from competing.
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The legal systems of certain countries, particularly certain developing countries, do not favor the enforcement of patents and other intellectual property protection, particularly
those relating to pharmaceuticals. In such instances, we may be unable to enjoin or otherwise prevent infringement of our patents or marketing of competing products in
violation of our proprietary rights, generally. Proceedings to enforce our patent rights in foreign jurisdictions could (i) result in substantial costs and divert our efforts and
attention from other aspects of our business, (ii) put our patents at risk of being invalidated or interpreted narrowly and our patent applications at risk of not issuing and (iii)
provoke third parties to assert claims against us. We may not prevail in any lawsuits that we initiate and the damages or other remedies awarded, if any, may not be
commercially meaningful. In addition, certain countries in Europe and certain developing countries have compulsory licensing laws under which a patent owner may be
compelled to grant licenses to third parties. In those countries, we may be unable to seek adequate remedies to address infringement and/or material diminishment of the value of
our patents, which could limit our potential revenue opportunities in such jurisdictions. Accordingly, our efforts to establish or enforce our intellectual property rights around the
world may be inadequate to obtain a significant commercial advantage from our intellectual property. Finally, our ability to protect and enforce our intellectual property rights
may be adversely affected by unforeseen changes in foreign intellectual property laws.
 
If we fail to comply with our obligations under our intellectual property license agreements, we could lose our license rights that are important to our business and
development of our product candidates.
 
The License Agreements impose various royalties and other obligations on us as well as development plans. If we fail to comply with these obligations, our licensors may have
the right to terminate the license, in which event we may not be able to develop or market the affected product candidate. The License Agreements may be terminated in the
event of a breach. The loss of such rights could materially adversely affect our business, financial condition, operating results and prospects.
 
If we are sued for infringing intellectual property rights of third parties, it will be costly and time-consuming and an unfavorable outcome in that litigation could have a
material adverse effect on our business.
 
Our commercial success depends upon our ability to develop, manufacture, market, and sell our product candidates and use our proprietary technologies without infringing the
proprietary rights of third parties. We cannot guarantee that marketing and selling such candidates and using such technologies will not infringe existing or future patents.
Numerous U.S. and foreign issued patents and pending patent applications owned by third parties exist in the fields relating to our product candidates. As the biotechnology and
pharmaceutical industries expand and more patents are issued, the risk increases that others may assert that our product candidates, technologies or methods of delivery or use



infringe their patent rights. Moreover, it is not always clear to industry participants, including us, which patents cover various drugs, biologics, drug delivery systems or their
methods of use, and which of these patents may be valid and enforceable. Thus, due to the large number of patents issued and patent applications filed in our fields, third parties
may allege they have patent rights encompassing our product candidates, technologies or methods.
 
In addition, our product candidates or proprietary technologies may infringe patents owned and/or filed by third parties, or third parties may allege such infringement. Because
(i) some patent applications in the United States may be maintained in secrecy until the patents are issued, (ii) patent applications in the United States and many foreign
jurisdictions are typically not published until 18 months after filing and (iii) publications in the scientific literature often lag behind actual discoveries, we cannot be certain that
others have not filed patent applications for technology covered by our own and in-licensed issued patents or our pending applications. Our competitors may have filed, and
may in the future file, patent applications covering our product candidates or technology similar to ours. Any such patent application may have priority over our own and in-
licensed patent applications or patents, which could further require us to obtain rights to issued patents covering such technologies. If another party has filed a U.S. patent
application on inventions similar to those owned or in-licensed to us, we or, in the case of in-licensed technology, the licensor may have to participate, in the United States, in an
interference proceeding to determine priority of invention.
 
We may be exposed to, or threatened with, future litigation by third parties having patent or other intellectual property rights alleging that our product candidates or proprietary
technologies infringe such third parties’ intellectual property rights, including litigation resulting from filing under Paragraph IV of the Hatch-Waxman Act. Such lawsuits can
be costly and could adversely affect our operating results and divert the attention of managerial and technical personnel, even if we do not infringe such patents or the patents
asserted against us are later invalidated. A court may, however, decide that we are infringing the third party’s patents and order us to cease the activities covered by the patents.
In addition, there is a risk that a court will order us to pay for such third-party damages for having violated the other party’s patents.
 
As a result of patent infringement claims, or to avoid potential claims, we may choose or be required to seek licenses from third parties. These licenses may not be available on
commercially acceptable terms, or at all. Even if we are able to obtain a license, the license would likely obligate us to pay license fees or royalties or both, and the rights
granted to us might be nonexclusive, which could result in our competitors gaining access to the same intellectual property, or such rights might be restrictive and limit our
present and future activities. Ultimately, we or a licensee could be prevented from commercializing a product, or forced to cease some aspect of our business operations, if, as a
result of actual or threatened patent infringement claims, we are unable to enter into licenses on acceptable terms.
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In addition to possible infringement claims against us, we may become a party to other patent litigation and other proceedings, including interference, derivation, re-examination
or other post-grant proceedings declared or granted by the USPTO, and similar proceedings in foreign countries, regarding intellectual property rights with respect to our current
or future products.
 
There is a substantial amount of litigation involving patent and other intellectual property rights in the biotechnology and pharmaceutical industries, generally. To date, no
litigation asserting infringement claims has ever been brought against us. If a third-party claims that we infringe its intellectual property rights, we may face a number of issues,
including:
 
 ● infringement and other intellectual property claims which, regardless of merit, may be expensive and time-consuming to litigate and may divert our management’s

attention from our core business;
   
 ● substantial damages for infringement, which we may have to pay if a court decides that the product or technology at issue infringes or violates the third party’s rights,

and if the court finds that the infringement was willful, we could be ordered to pay treble damages and the patent owner’s attorneys’ fees;
   
 ● a court prohibiting us from selling or licensing the product or using the technology unless the third party licenses its intellectual property rights to us, which it is not

required to do;
   
 ● if a license is available from a third party, we may have to pay substantial royalties or upfront fees or grant cross-licenses to intellectual property rights for our products

or technologies; and
   
 ● redesigning our products or processes so they do not infringe, which may not be possible or may require substantial monetary expenditures and time.
 
Some of our competitors may be able to sustain the costs of complex patent litigation more effectively than we can because they have substantially greater resources. In
addition, any uncertainties resulting from the initiation and continuation of any litigation could harm our ability to raise additional funds or otherwise adversely affect our
business, financial condition, operating results and prospects.
 
Because we rely on certain third-party licensors and partners, and will continue to do so in the future, if one of our licensors or partners is sued for infringing a third party’s
intellectual property rights, our business, financial condition, operating results and prospects could suffer in the same manner as if we were sued directly. In addition to facing
litigation risks, we have agreed to indemnify certain third-party licensors and partners against claims of infringement caused by our proprietary technologies, and we have
entered or may enter into cost-sharing agreements with some our licensors and partners that could require us to pay some of the costs of patent litigation brought against those
third parties whether or not the alleged infringement is caused by our proprietary technologies. In certain instances, these cost-sharing agreements could also require us to
assume greater responsibility for infringement damages than our technology alone would otherwise suggest.
 
We may become involved in lawsuits to protect or enforce our patents or other intellectual property or the patents of our licensors, which could be expensive and time-
consuming.
 
Competitors may infringe upon our intellectual property, including our patent applications or the patents of our licensors. As a result, we may be required to file infringement
claims to stop third-party infringement or unauthorized use. Such proceedings and/or litigation can be expensive – particularly for a company of our size – and time-consuming.
In addition, in an infringement proceeding, a court may decide that a patent of ours is not valid or is unenforceable, or may refuse to enjoin the other party from using the
technology at issue on the grounds that our patent claims do not cover its technology or that the factors necessary to grant an injunction are not satisfied. An adverse
determination in such case could put one or more of our patents at risk of being invalidated, interpreted narrowly or amended such that they fail to cover or otherwise protect
our product candidates. Moreover, such adverse determinations could subject our patent applications to the risk that they will not issue, or issue with limited and potentially
inadequate scope to cover our product candidates.
 
Interference, derivation or other proceedings brought at the USPTO may be necessary to determine the priority or patentability of inventions with respect to our patent
applications or those of our licensors or potential partners. Litigation or USPTO proceedings brought by us may fail or may be invoked against us by third parties. Even if we
are successful, domestic or foreign litigation, or USPTO or foreign patent office proceedings may result in substantial costs and distraction to our management. We may not be
able, alone or with our licensors or potential partners, to prevent misappropriation of our proprietary rights, particularly in countries where the laws may not protect such rights
as fully as in the United States.
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Furthermore, because of the substantial amount of discovery required in connection with intellectual property litigation or other proceedings, there is a risk that we may,
intentionally or incidentally, disclose some of our confidential results of hearings, motions or other interim proceedings or developments or public access to related documents.



If investors perceive these results to be negative, the market price for our common stock could be significantly harmed.
 
Our success will depend on our ability to partner or sub-license our product candidates and their subsequent successful commercialization.
 
Our MU1140 homologs research to identify a product candidate is in early-stage development and is expected to require partners with substantial financial resources to continue
the development of the product to commercialization. In addition, the product candidate has not received regulatory approval in any jurisdiction and it may never receive
approval or, if approvals are obtained, may never be commercialized successfully. In addition, we do not know whether any of our clinical trials will be successful or can be
completed within our current expected budget. For our MU1140 homologs and other antibiotic product candidates, we have performed nonclinical testing using native MU1140
and expect to continue to pursue the nonclinical testing of our MU1140 homologs and other antibiotic product candidates during 2023. We would expect the IND for a first-in-
human clinical trial of a lantibiotic compound to be filed with the FDA based on our ability to identify a new lead compound and complete the requisite pre-clinical studies,
contingent on sufficient funding. Even if we are able to partner and conduct successful clinical trials or the required regulatory approvals are obtained, we may never be able to
generate significant revenues from our MU1140 homologs or other antibiotic product candidates or other product candidates. If our MU1140 homologs product candidate or
our other product candidates under the Lantibiotics Program are unsuccessful, we may be unable to generate sufficient revenues to sustain and grow our business, and our
business, financial condition and results of operations will be materially adversely affected.
 
If our intellectual property rights do not adequately protect our products or product candidates, or if third parties claim we are infringing their intellectual property rights,
others could compete against us more directly or we could be subject to significant litigation. Such results could prevent us from marketing our products or product
candidates and hurt our profitability.
 
Our product and product candidates are protected by patents and patent applications. Our success depends in part on our ability to obtain patents or rights to patents, protect trade
secrets, operate without infringing upon the proprietary rights of others, and prevent others from infringing on our patents, trademarks and other intellectual property rights. We
will be able to protect our intellectual property from unauthorized use by third parties only to the extent that it is covered by valid and enforceable patents, trademarks and
licenses. Patent protection generally involves complex legal and factual questions and, therefore, enforceability of patent rights cannot be predicted with certainty. Patents, if
issued, may be challenged, invalidated or circumvented. Thus, any patents that we own or license from others may not provide adequate protection against competitors. In
addition, any future patent applications may fail to result in patents being issued. Also, those patents that are issued may not provide us with adequate proprietary protection or
competitive advantages against competitors with similar product candidates. Moreover, the laws of certain foreign countries do not protect intellectual property rights to the
same extent as do the laws of the United States.
 
In addition to patents and trademarks, we rely on trade secrets and proprietary know-how. We seek protection of these rights, in part, through confidentiality and proprietary
information agreements. These agreements may not provide meaningful protection or adequate remedies for violation of our rights in the event of unauthorized use or disclosure
of confidential and proprietary information. Failure to protect our proprietary rights could seriously impair our competitive position.
 
In the event of an infringement or violation, we may face litigation and may be prevented from pursuing product development or commercialization. We may receive in the
future, notice of claims of infringement of other parties’ proprietary rights. We may not have the financial resources to defend against claims of infringement by other parties or
to prosecute third parties for infringement of our intellectual property. Infringement or other claims could be asserted or prosecuted against us in the future and it is possible that
past or future assertions or prosecutions could harm our business.
 
Our business and operations would suffer in the event of cybersecurity/information systems risk.
 
Despite the implementation of security measures, our internal computer systems, and those of our manufacturers and other third parties on which we rely, are vulnerable to
damage from computer viruses, malware, ransomware, unauthorized access, natural disasters, fire, explosions or large-scale accidents, power outages or surges, terrorism,
successful breaches, employee malfeasance, or human or technological error, war and telecommunication and electrical failures. In addition, our systems safeguard important
confidential personal data regarding our subjects. If a disruption event were to occur and cause interruptions in our operations, it could result in a material disruption of our drug
development programs. For example, the loss of clinical trial data from completed, ongoing or planned clinical trials could result in delays in our regulatory approval efforts and
significantly increase our costs to recover or reproduce the data. To the extent that any disruption or security breach results in a loss of or damage to our data or applications, or
inappropriate disclosure of confidential or proprietary information, we could incur liability and the further development of our product candidates could be delayed.
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Security breaches and other disruptions to our information technology systems or those of the vendors on whom we rely could compromise our information and expose us
to liability, reputational damage, or other costs.
 
In the ordinary course of our business, we and our current and future strategic partners, vendors, contractors, and consultants collect and store sensitive data, including
intellectual property, our proprietary business information and data about our clinical participants, suppliers and business partners and personally identifiable information. The
secure maintenance of this information is critical to our operations and business strategy. Some of this information represents an attractive target of criminal attack by malicious
third parties with a wide range of motives and expertise, including nation-states, organized criminal groups, “hacktivists,” patient groups, disgruntled current or former
employees and others. Our ongoing operating activities also depend on functioning information technology systems. Cyberattacks are of ever-increasing levels of sophistication,
and, despite our security measures, our information technology systems and infrastructure and those of our vendors and partners are not immune to such attacks or breaches.
 
In 2020, several domestic and foreign security agencies announced that government actors or government-affiliated actors were specifically targeting organizations engaging in
COVID-19 vaccine development and research. Our development of NT-CoV2-1 may result in greater risk of cyber attack. Any such attack could result in a material
compromise of our networks, and the information stored there could be accessed, publicly disclosed, lost, rendered, permanently or temporarily, inaccessible. Furthermore, we
may not promptly discover a system intrusion. Attacks could have a material impact on our business, operations or financial results. Any access, disclosure or other loss of
information, whether stored by us or our partners, or other cyberattack causing disruption to our business, including ransomware, could result in reputational, business, and
competitive harms, significant costs related to remediation and strengthening our cyber defenses, legal claims or proceedings, government investigations, liability including
under laws that protect the privacy of personal information, and increased insurance premium, all of which could adversely affect our business. We also may need to pay a
ransom if a “ransomware” infection prevents access or use of our systems and we may face reputational and other harms in addition to the cost of the ransom if an attacker steals
certain critical data in the course of such an attack.
 
We may incur costs of addressing a cybersecurity incident.
 
Cybersecurity incidents have increased in number and severity recently and it is expected that these trends will continue. Should we be affected by such an incident, we may
incur substantial costs and suffer other negative consequences, which may include:
 
 ● investigation costs and costs to engage specialized consultants or costs of ransom demands;
   

 ● remediation costs, such as liability for stolen assets or information, repairs of system damage, and incentives to customers or business partners in an effort to maintain
relationships after an attack; and

   
 ● litigation and legal risks, including regulatory actions by state and federal regulators.
 
Our business and operations would suffer in the event of failures in our internal computer systems or those of our collaborators.
 



Despite the implementation of security measures, our internal computer systems and those of our current and any future partners, contractors and consultants are vulnerable to
damage from computer viruses, unauthorized access, natural disasters, terrorism, war and telecommunication and electrical failures. While we have not experienced any such
material system failure, accident or security breach to date, if such an event were to occur and cause interruptions in our operations, it could result in a material disruption of our
development programs and our business operations. For example, the loss of clinical development or manufacturing records or clinical trial data from completed or future
clinical trials could result in delays in our regulatory approval efforts and significantly increase our costs to recover or reproduce the data. To the extent that any disruption or
security breach were to result in a loss of, or damage to, our data or applications, or inappropriate disclosure of confidential or proprietary information, we could incur liability
and the further development of our product candidates could be delayed.
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Risks Related to Government Regulations
 
Our product candidates are subject to substantial government regulation, including the regulation of nonclinical testing and clinical trials. If we are unable to obtain
regulatory approval for our product candidates, we will be unable to generate revenues.
 
The production and marketing of products which may be developed from our NT-CoV2-1 vaccine product candidate, and our MU1140 homologs, or otherwise and our
research and development, nonclinical testing and clinical trial activities are subject to extensive regulation and review by numerous governmental authorities. Most of the
product candidates we are developing must undergo rigorous nonclinical testing and clinical trials and an extensive regulatory approval process before they can be marketed in
the United States or internationally.
 
If we fail to obtain regulatory approval for our product candidates, we may have to cease further development. Clinical trials on our product candidates are expected to take
several years to fully complete. The commencement or completion of nonclinical studies or clinical trials can be delayed or prevented for a number of reasons, including:
 
 ● an inability to raise sufficient capital to commence, conduct, or complete pre-clinical testing and clinical trials;
   
 ● insufficient or inadequate supply or quality of a product candidate or other materials necessary to conduct our clinical trials;
   
 ● difficulties in finding a partner with the resources to support large and expensive clinical development and commercialization costs;
   
 ● findings in nonclinical trials;
   
 ● difficulties obtaining regulatory approval to commence a clinical trial or complying with conditions imposed by a regulatory authority regarding the scope or term of a

clinical trial;
   
 ● delays in reaching or failing to reach agreement on acceptable terms with prospective contract research organizations, or CROs, and trial sites, the terms of which can be

subject to extensive negotiation and may vary significantly among different CROs and trial sites;
   
 ● difficulties obtaining institutional review board, or IRB, approval to conduct a clinical trial at a prospective site;
   
 ● challenges recruiting and enrolling patients to participate in clinical trials for a variety of reasons, including the size and nature of patient population, proximity of

patients to clinical sites, eligibility criteria for the trial, nature of the trial protocol, the availability of approved effective treatments for the relevant condition and
competition from other clinical trial programs for similar indications;

   
 ● limitations directly caused by, or restrictions imposed in response to, the COVID-19 pandemic, including our ability to conduct research and development and clinical

trials, to engage or continue to engage with third-party contractors and suppliers or to comply with regulatory obligations relating to our business;
   
 ● severe or unexpected drug or biologic-related side effects experienced by patients in a clinical trial; and
   
 ● difficulties retaining patients who have enrolled in a clinical trial but may be prone to withdraw due to rigors of the trial, lack of efficacy, side effects, or personal issues,

or who are lost to further follow up.
 
Clinical trials also may be delayed or terminated as a result of ambiguous or negative interim results. In addition, a clinical trial may be suspended or terminated by us, the FDA,
the IRBs at the sites where the IRBs are overseeing a trial, or a data safety monitoring board, or DSMB, overseeing the clinical trial at issue, or other regulatory authorities due
to a number of factors, including:
 
 ● failure to conduct the clinical trial in accordance with regulatory requirements or our clinical protocols;
   
 ● inspection of the clinical trial operations or trial sites by the FDA or other regulatory authorities;
 

59

 
 
 ● inspection of manufacturing and drug packaging operations by regulatory authorities;
   
 ● unforeseen safety issues or lack of effectiveness; and
   
 ● lack of adequate funding to continue the clinical trial.

 
We cannot assure you that clinical trials will demonstrate the safety or effectiveness of any of our product candidates, or will otherwise satisfy regulatory requirements. Our
nonclinical studies or clinical trials may produce negative or inconclusive results, there may be inconsistencies between early clinical trial results and results obtained in later
clinical trials, and we may decide, or regulators may require us, to conduct additional nonclinical studies or clinical trials. Moreover, nonclinical and clinical data are often
susceptible to varying interpretations and analyses, and many companies that have believed their product candidates performed satisfactorily in nonclinical studies and clinical
trials have nonetheless failed to obtain FDA approval for their products. If we are unable to resolve the FDA’s concerns, we will not be able to obtain regulatory approval for
these product candidates.
 
The pre-marketing approval process can be particularly expensive, uncertain and lengthy, and a number of products for which FDA or other governmental regulatory approval
has been sought by other companies have never been approved for marketing. In addition to testing and approval procedures, extensive regulations also govern marketing,
manufacturing, distribution, labeling, and record-keeping procedures. If we do not comply with applicable regulatory requirements, such violations could result in warning
letters, non-approval, suspensions of regulatory approvals or ongoing clinical trials, civil penalties and criminal fines, product seizures and recalls, operating restrictions,
injunctions, and criminal prosecution.
 
We may encounter such delays and rejection of our product candidates by the FDA or other regulatory authority may also adversely affect our business. Such delays or rejection



may be encountered due to, among other reasons, government or regulatory delays, lack of efficacy during clinical trials, unforeseen safety issues, or changes in regulatory
policy during the period of product development. More stringent regulatory approval processes in product clearance and enforcement activities could result in our experiencing
longer approval cycles, more uncertainty, greater risk, and higher expenses. Even if regulatory approval of a product is granted, this approval may entail limitations on uses for
which the product may be labeled and promoted. It is possible, for example, that we may not receive FDA approval to market products based on our licensed, patented product
candidates for different indications or to market updated products that represent extensions of our basic product candidates. In addition, we may not receive FDA approval to
export our products based on our licensed, patented product candidates in the future, and countries to which products are to be exported may not approve them for import.
 
From time to time, legislative or regulatory proposals are introduced that could alter the review and approval process relating to our product candidates. It is possible that the
applicable regulatory authority will issue additional regulations further restricting the sale of our product candidates. Any change in legislation or regulations that govern the
review and approval process relating to our future product candidates could make it more difficult and costlier to obtain approval for new products based on our product
candidates, or to produce, market, and distribute such products if approved.
 
We may be unable to obtain regulatory approval for our SARS-CoV-2 vaccine product candidate, or other early-stage product candidates under applicable regulatory
requirements. The FDA and foreign regulatory bodies have substantial discretion in the approval process, including the ability to delay, limit or deny approval of product
candidates. The delay, limitation or denial of any regulatory approval would adversely impact commercialization, our potential to generate revenue, our business and our
operating results.
 
We are not permitted to market any of our current product candidates in the United States until we receive approval of an NDA or BLA from the FDA. We are also not
permitted to market any of our current product candidates in any foreign countries until we receive the requisite approval from the applicable regulatory authorities of such
countries. Failure to obtain such regulatory approvals will delay or prevent us from commercializing any of our current or future product candidates.
 
To gain approval to market a new drug such as a lantibiotic compound, or a new biological product such as our SARS-CoV-2 vaccine product candidate or a lantibiotic product
candidate, we must provide the FDA and/or foreign regulatory authorities with, among other things, extensive pre-clinical and clinical data that adequately demonstrates the
safety and efficacy of the drug in its intended indication and information to demonstrate the adequacy of the manufacturing methods to assure the drug’s identity, strength,
quality and purity. The development and approval of new drug product candidates involves a long, expensive and uncertain process, and delay or failure can occur at any stage.
A number of companies in the pharmaceutical and biopharmaceutical industries have suffered significant setbacks in clinical trials, including in Phase 3 clinical development,
even after promising results in earlier pre-clinical studies or clinical trials. These setbacks have been caused by, among other things, observations during clinical trials regarding
safety or efficacy, such as previously unreported adverse events. Success in pre-clinical testing and early clinical trials does not ensure success in later clinical trials, and the
results of clinical trials by other parties may not be indicative of the results in trials we may conduct. Further, different results may be achieved depending upon whether the “per
protocol”, or PP, analysis is used to report data results or whether the “modified intent-to-treat,” or MITT, approach is used. Accordingly, regardless of the outcome of any
Phase 2 trials, any Phase 3 trials we may conduct may not be successful.
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The FDA and foreign regulatory bodies have substantial discretion in the drug approval process, including the ability to delay, limit or deny approval of product candidates for
many reasons. The FDA or the applicable foreign regulatory body may:
 
 ● disagree with the design or implementation of one or more clinical trials;
   
 ● decline to deem a product candidate safe and effective for its proposed indication, or deem a product candidate’s safety or other perceived risks to outweigh its clinical or

other benefits;
   
 ● find the data from pre-clinical studies and clinical trials does not sufficiently support approval, or the results of clinical trials may not meet the level of statistical or

clinical significance required for approval;
   
 ● disagree with our interpretation of data from pre-clinical studies or clinical trials performed by us or third parties;
   
 ● determine the data collected from clinical trials are insufficient to support the submission or approval of an NDA or other applicable regulatory filing;
   
 ● require additional pre-clinical studies or clinical trials;
   
 ● identify deficiencies in the formulation, quality control, labeling or specifications of our current or future product candidates;
   
 ● grant approval contingent on the performance of costly additional post-approval clinical trials;
 
 ● approve our current or any future product candidates for a more limited indication or a narrower patient population than we originally requested or with strong warnings

that may affect marketability;
   
 ● decline to approve the labeling that we believe is necessary or desirable for the successful commercialization of our product candidates;
   
 ● require a Risk Evaluation and Mitigation Strategy, or REMS, with monitoring requirements or distribution limitations. For example, it is possible that the FDA could

require distribution controls in the approval, if any, of our product candidates to prevent inadvertent exposure to pregnant women;
   
 ● decline to approve of the manufacturing processes, controls or facilities of third-party manufacturers or testing labs with whom we contract; or
   
 ● change its approval policies or adopt new regulations in a manner rendering our clinical data or regulatory filings insufficient for approval.
 
Any delay, limitation or denial of any regulatory approval would adversely impact commercialization, our potential to generate revenue, our business and our operating results.
 
Delays or difficulties in the enrollment of patients in clinical trials may result in additional costs and delays in our ability to generate significant revenues, and may delay or
prevent our receipt of any regulatory approvals necessary to commercialize our planned and future products.
 
We may not be able to initiate or continue, or complete in a timely fashion clinical trials for NT-CoV2-1 or our other product candidates if we are unable to locate and enroll a
sufficient number of eligible patients to participate in these trials as required by the FDA or similar regulatory authorities outside the United States. Many companies are
currently or will soon be researching, developing and testing therapeutic and vaccine product candidates specifically for or with potential application to SARS-CoV-2 or
COVID-19, which may reduce our ability to conduct clinical trials for our SARS-CoV-2 vaccine product candidate. For example, even if we are able to identify potential
patients or eligibility criteria for a NT-CoV2-1 clinical trial, patients who are otherwise eligible for such clinical trials may instead enroll in the clinical trials of our competitors’
SARS-CoV-2 product candidates or opt not to enroll due to other competitive vaccines being administered by competitors based upon emergency use authorization.
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Patient enrollment is affected by other factors including:
 
 ● the severity of the disease under investigation;
   
 ● the eligibility criteria for the study in question;
   
 ● the perceived risks and benefits of the product candidate under study;
   
 ● the efforts to facilitate timely enrollment in clinical trials;
   
 ● the patient referral practices of physicians;
   
 ● the ability to monitor patients adequately during and after treatment; and
   
 ● the proximity and availability of clinical trial sites for prospective patients.

Our inability to enroll a sufficient number of patients for our clinical trials would result in significant delays, could require us to abandon one or more clinical trials altogether
and could delay or prevent our receipt of necessary regulatory approvals. Enrollment delays in our clinical trials may result in increased development costs for our product
candidates, which would cause the value of our company to decline and impede our ability to obtain additional financing.
 
Any product candidates that we commercialize will be subject to ongoing and continued regulatory review.
 
Even after we achieve U.S. regulatory approval for a product candidate, if any, we will be subject to continued regulatory review and compliance obligations. For example, the
FDA may impose significant restrictions on the approved indicated uses for which our product candidates may be marketed or on the conditions of approval. A product
candidate’s approval may contain requirements for potentially costly post-approval studies and surveillance, including Phase 4 clinical trials or a REMS to monitor the safety
and efficacy of the product. We will also be subject to ongoing FDA obligations and continued regulatory review with respect to, among other things, the manufacturing,
processing, labeling, packaging, distribution, adverse event reporting, storage, advertising, promotion and recordkeeping for our product candidates. These requirements include
submissions of safety and other post-marketing information and reports, registration, continued compliance with the FDA’s good clinical practice, or GCP, requirements and
good laboratory practice requirements, which are regulations and guidelines the FDA would apply to all of our product candidates in clinical and pre-clinical development,
along with any clinical trials that we conduct post-approval, and continued compliance with the FDA’s cGMP requirements pursuant to which manufacturing facilities are
subject to continual review and periodic inspections by the FDA. To the extent that a product candidate is approved for sale in other countries, we may be subject to similar
restrictions and requirements imposed by laws and government regulators in those countries.
 
If we, our product candidates or the manufacturing facilities for our product candidates fail to comply with applicable regulatory requirements, a regulatory agency may:
 
 ● impose restrictions on the marketing or manufacturing of the product, suspend or withdraw product approvals or revoke necessary licenses;
   
 ● issue warning letters, show cause notices or untitled letters describing alleged violations, which may be publicly available;
   
 ● mandate modifications to promotional materials or require us to provide corrective information to healthcare practitioners;
   
 ● require us to enter into a consent decree, which can include imposition of various fines, reimbursements for inspection costs, required due dates for specific actions and

penalties for noncompliance; commence criminal investigations and prosecutions;
   
 ● impose injunctions;
   
 ● impose other civil or criminal penalties;
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 ● suspend any ongoing clinical trials;
   
 ● delay or refuse to approve pending applications or supplements to approved applications filed by us;
   
 ● refuse to permit drugs or active ingredients to be imported or exported to or from the United States;
   
 ● suspend or impose restrictions on operations, including costly new manufacturing requirements; or
   

 ● seize or detain products or require us to initiate a product recall.

The regulations, policies or guidance of the FDA and other applicable government agencies may change and new or additional statutes or government regulations may prevent
or delay regulatory approval of our product candidates or further restrict or regulate post-approval activities. We cannot predict the likelihood, nature or extent of adverse
government regulation that may arise from future legislation or administrative action, either in the United States or abroad. If we are not able to achieve and maintain regulatory
compliance, we may not be permitted to market our product candidates, which would materially and adversely affect our ability to generate revenue and achieve or maintain
profitability.
 
Our product candidates may cause serious or undesirable side effects or possess other unexpected properties that could delay or prevent their regulatory approval, limit the
commercial profile of approved labeling or result in post-approval regulatory action.
 
Unforeseen side effects from any of our product candidates could arise either during clinical development or, if approved, after marketing such product. Undesirable side effects
caused by product candidates could cause us or regulatory authorities to interrupt, modify, delay or halt clinical trials and could result in a more restrictive label or the delay or
denial of regulatory approval by the FDA or comparable foreign authorities. Results of clinical trials could reveal a high and unacceptable severity and prevalence of side
effects. In such an event, trials could be suspended or terminated and the FDA or comparable foreign regulatory authorities could order us to cease further development of or
deny approval of product candidates for any or all targeted indications. The drug-related side effects could affect patient recruitment or the ability of enrolled patients to
complete the trial or result in product liability claims. Any of these occurrences may harm our business, financial condition, operating results and prospects.
 
Additionally, if we or others identify undesirable side effects, or other previously unknown problems, caused by our product candidates after obtaining U.S. or foreign
regulatory approval or other products with the same or related active ingredients, a number of potentially negative consequences could result, including:
 
 ● regulatory authorities may withdraw their approval of the product;
   
 ● regulatory authorities may require a recall of the product or we may voluntarily recall a product;
   



 ● regulatory authorities may require the addition of warnings or contraindications in the product labeling, narrowing of the indication in the product label or issuance of
field alerts to physicians and pharmacies;

   
 ● we may be required to create a medication guide outlining the risks of such side effects for distribution to patients or institute a REMS;
   
 ● we may be subject to limitations as to how we promote the product;
   
 ● we may be required to change the way the product is administered or modify the product in some other way;
   
 ● the FDA or applicable foreign regulatory authority may require additional clinical trials or costly post-marketing testing and surveillance to monitor the safety or efficacy

of the product;
   
 ● sales of the product may decrease significantly;
 
 ● we could be sued and held liable for harm caused to patients; and
   
 ● our brand and reputation may suffer.

 
Any of the above events could prevent us from achieving or maintaining market acceptance of the affected product candidate and could substantially increase the costs of
commercializing our product candidates.
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If any of our product candidates are approved for marketing and we are found to have improperly promoted off-label uses, or if physicians misuse our products or use our
products off-label, we may become subject to prohibitions on the sale or marketing of our products, product liability claims and significant fines, penalties and sanctions,
and our brand and reputation could be harmed.
 
The FDA and other regulatory agencies strictly regulate the marketing and promotional claims that are made about drug products. In particular, a product may not be promoted
for uses or indications that are not approved by the FDA or such other regulatory agencies as reflected in the product’s approved labeling. If we are found to have promoted off-
label uses of any of our product candidates, we may receive a warning or untitled letters and become subject to significant liability, which would materially harm our business.
Both federal and state governments have levied large civil and criminal fines against companies for alleged improper promotion and have enjoined several companies from
engaging in off-label promotion. If we become the target of such an investigation or prosecution based on our marketing and promotional practices, we could face similar
sanctions, which would materially harm our business. In addition, management’s attention could be diverted from our business operations, significant legal expenses could be
incurred and our brand and reputation could be damaged. The FDA has also requested that companies enter into consent decrees or permanent injunctions under which specified
promotional conduct is changed or curtailed. If we are deemed by the FDA to have engaged in the promotion of our products for off-label use, we could be subject to FDA
regulatory or enforcement actions, including the issuance of an untitled letter, a warning letter, injunction, seizure, civil fine or criminal penalties. It is also possible that other
federal, state or foreign enforcement authorities might take action if they determine our business activities constitute promotion of an off-label use, which could result in
significant penalties, including criminal, civil or administrative penalties, damages, fines, disgorgement, exclusion from participation in government healthcare programs and
the curtailment or restructuring of our operations.
 
We cannot, however, prevent a physician from using our product candidates in ways that fall outside the scope of the approved indications, as he or she may deem appropriate
in his or her medical judgment. Physicians may also misuse our product candidates or use improper techniques, which may lead to adverse results, side effects or injury and,
potentially, subsequent product liability claims. Furthermore, the use of our product candidates for indications other than those cleared by the FDA and/or other regulatory
agencies may not effectively treat such conditions, which could harm our brand and reputation among both physicians and patients.
 
We may also be subject to healthcare laws, regulation and enforcement and our failure to comply with those laws could adversely affect our business, operations and
financial condition.
 
Certain federal and state healthcare laws and regulations pertaining to fraud and abuse and patients’ rights are and will be applicable to our business. We are subject to
regulation by both the federal government and the states in which we conduct our business. The laws and regulations that may affect our ability to operate include:
 
 ● the federal healthcare program anti-kickback statute, which prohibits, among other things, any person or entity from knowingly and willfully offering, soliciting,

receiving or providing any remuneration (including any kickback, bribe or rebate), directly or indirectly, overtly or covertly, in cash or in kind, to induce either the
referral of an individual or in return for the purchase, lease, or order of any good, facility item or service, for which payment may be made, in whole or in part, under
federal healthcare programs such as the Medicare and Medicaid programs;

   
 ● federal civil and criminal false claims laws and civil monetary penalty laws, including, for example, the United States False Claims Act, which impose criminal and civil

penalties, including civil whistleblower or qui tam actions, against individuals or entities for, among other things, knowingly presenting, or causing to be presented, to
the federal government, including the Medicare and Medicaid programs, claims for payment that are false or fraudulent or making a false statement to avoid, decrease or
conceal an obligation to pay money to the federal government;

 
 ● the federal Health Insurance Portability and Accountability Act of 1996, as amended by the Health Information Technology for Economic and Clinical Health Act, or

HIPAA, which prohibits knowingly and willfully executing, or attempting to execute, a scheme to defraud any healthcare benefit program or obtain, by means of false or
fraudulent pretenses, representations or promises, any of the money or property owned by, or under the custody or control of, any healthcare benefit program, regardless
of the payor (i.e., public or private), knowingly and willfully embezzling or stealing from a health care benefit program, willfully obstructing a criminal investigation of
a health care offense and knowingly and willfully falsifying, concealing or covering up by any trick or device a material fact or making any materially false statements in
connection with the delivery of, or payment for, healthcare benefits, items or services relating to healthcare matters;
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 ● HIPAA and related implementing regulations, which impose obligations on covered entities, including healthcare providers, health plans, and healthcare clearinghouses,

as well as their respective business associates that create, receive, maintain or transmit individually identifiable health information for or on behalf of a covered entity,
with respect to safeguarding the privacy, security and transmission of individually identifiable health information;

   
 ● the federal physician sunshine requirements under the Patient Protection and Affordable Care Act, or ACA, which require manufacturers of drugs, devices, biologics and

medical supplies to report annually to the Centers for Medicare & Medicaid Services information related to payments and other transfers of value provided to physicians
and teaching hospitals, and ownership and investment interests held by physicians and their immediate family members, with such information published on a searchable
website on an annual basis; and

   



 ● state law equivalents of each of the above federal laws, such as anti-kickback and false claims laws, which may apply to items or services reimbursed by any third-party
payor, including commercial insurers; state laws that require pharmaceutical companies to comply with the pharmaceutical industry’s voluntary compliance guidelines
and the applicable compliance guidance promulgated by the federal government, or otherwise restrict payments that may be provided to healthcare providers and other
potential referral sources; state laws that require drug manufacturers to report information related to payments and other transfers of value to healthcare providers or
marketing expenditures; and state laws governing the privacy and security of health information in certain circumstances, many of which differ from each other in
significant ways and may not have the same effect, thus complicating compliance efforts.

 
Because of the breadth of these laws and the narrowness of the statutory exceptions and safe harbors available, it is possible that some of our business activities could be subject
to challenge under one or more of such laws. In addition, recent health care reform legislation has strengthened these laws. For example, the recently enacted ACA, among
other things, amended the intent requirement of the federal anti-kickback statute and certain criminal healthcare fraud statutes. A person or entity no longer needs to have actual
knowledge of the statute or specific intent to violate it. In addition, the ACA provides that the government may assert that a claim including items or services resulting from a
violation of the federal anti-kickback statute constitutes a false or fraudulent claim for purposes of the federal civil False Claims Act.
 
Achieving and sustaining compliance with these laws may prove costly. In addition, any action against us for violation of these laws, even if we successfully defend against it,
could cause us to incur significant legal expenses and divert our management’s attention from the operation of our business. If our operations are found to be in violation of any
of the laws described above or any other governmental laws or regulations that apply to us, we may be subject to penalties, including administrative, civil and criminal
penalties, damages, fines, disgorgement, the exclusion from participation in federal and state healthcare programs, individual imprisonment or the curtailment or restructuring of
our operations, any of which could materially and adversely affect our ability to operate our business and our financial results.
 
Our employees, independent contractors, principal investigators, consultants, vendors and CROs may engage in misconduct or other improper activities, including
noncompliance with regulatory standards and requirements.
 
We are exposed to the risk that our employees, independent contractors, principal investigators, consultants, vendors and CROs may engage in fraudulent or other illegal
activity. Misconduct by these persons could include intentional, reckless or negligent conduct or unauthorized activity that violates laws or regulations, including those laws
requiring the reporting of true, complete and accurate information to the FDA or foreign regulatory authorities; manufacturing standards; federal, state and foreign healthcare
fraud and abuse laws and data privacy; or laws that require the true, complete and accurate reporting of financial information or data. In particular, sales, marketing and other
business arrangements in the healthcare industry are subject to extensive laws intended to prevent fraud, kickbacks, self-dealing and other abusive practices. These laws may
restrict or prohibit a wide range of business activities, including research, manufacturing, distribution, pricing, discounting, marketing and promotion, sales commission,
customer incentive programs and other business arrangements. Activities subject to these laws also involve the improper use of information obtained in the course of clinical
trials, or illegal misappropriation of drug product, which could result in regulatory sanctions or other actions or lawsuits stemming from a failure to comply with such laws or
regulations, and serious harm to our reputation. In addition, federal procurement laws impose substantial penalties for misconduct in connection with government contracts and
require certain contractors to maintain a code of business ethics and conduct. If any such actions are instituted against us, we may have to terminate employees or others
involved and the impact of such termination can result in our experiencing delays and additional costs associated with replacing the services being provided. If we are not
successful in defending ourselves or asserting our rights, those actions could have a significant impact on our business, including the imposition of civil, criminal and
administrative penalties, damages, monetary fines, possible exclusion from participation in Medicare, Medicaid and other federal healthcare programs, FDA debarment,
contractual damages, reputational harm, diminished profits and future earnings, and curtailment of our operations, any of which could adversely affect our ability to operate our
business and our operating results.
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Even if our current product candidates or any future product candidates obtain regulatory approval, they may fail to achieve the broad degree of health care payers,
physician and patient adoption and use necessary for commercial success.
 
The commercial success of any of our current or future product candidates, if approved, will depend significantly on the broad adoption and use of the resulting product by
health care payers, physicians and patients for approved indications, and may not be commercially successful. The degree and rate of physician and patient adoption of our
current or future product candidates, if approved, will depend on a number of factors, including:
 
 ● the clinical indications for which the product is approved and patient demand for approved products that treat those indications;
   
 ● the effectiveness of our product as compared to other available therapies;
   
 ● the availability of coverage and adequate reimbursement from managed care plans and other healthcare payors for any of our product candidates that may be approved;
   
 ● the cost of treatment with our product candidates in relation to alternative treatments and willingness to pay for the product, if approved, on the part of patients;
   
 ● acceptance by physicians, major operators of clinics and patients of the product as a safe and effective treatment;
   
 ● physician and patient willingness to adopt a new therapy over other available therapies to treat approved indications;
   
 ● overcoming any biases physicians or patients may have toward particular therapies for the treatment of approved indications;
   
 ● proper training and administration of our product candidates by physicians and medical staff;
 
 ● patient satisfaction with the results and administration of our product candidates and overall treatment experience;
   
 ● the willingness of patients to pay for certain of our product candidates relative to other discretionary items, especially during economically challenging times;
   
 ● the revenue and profitability that our product candidate may offer a physician as compared to alternative therapies;
   
 ● the prevalence and severity of side effects;
   
 ● limitations or warnings contained in the FDA-approved labeling for our product candidates;
   
 ● any FDA requirement to undertake a REMS;
   
 ● the effectiveness of our sales, marketing and distribution efforts;
   
 ● adverse publicity about our product candidates or favorable publicity about competitive products; and
   
 ● potential product liability claims.

If any of our current or future product candidates are approved for use but fail to achieve the broad degree of physician and patient adoption necessary for commercial success,
our operating results and financial condition will be adversely affected, which may delay, prevent or limit our ability to generate revenue and continue our operations.
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If we are unable to achieve and maintain coverage and adequate levels of reimbursement for any of our product candidates for which we receive regulatory approval, or
any future products we may seek to commercialize, their commercial success may be severely hindered.
 
As to any of our product candidates that become available by prescription only, our success will depend on the availability of coverage and adequate reimbursement for our
product from third-party payors. Patients who are prescribed medicine for the treatment of their conditions generally rely on third-party payors to reimburse all or part of the
costs associated with their prescription drugs. The availability of coverage and adequate reimbursement from governmental healthcare programs, such as Medicare and
Medicaid, and private third-party payors is critical to new product acceptance. Coverage decisions may depend upon clinical and economic standards that disfavor new drug
products when more established or lower cost therapeutic alternatives are already available or subsequently become available. If any of our product candidates fail to
demonstrate attractive efficacy profiles, they may not qualify for coverage and reimbursement. Even if we obtain coverage for a given product, the resulting reimbursement
payment rates might not be adequate or may require co-payments that patients find unacceptably high. Patients are unlikely to use our prescription-only products unless
coverage is provided and reimbursement is adequate to cover a significant portion of the cost of our products.
 
In addition, the market for certain of our product candidates will depend significantly on access to third-party payors’ drug formularies, or lists of medications for which third-
party payors provide coverage and reimbursement. The industry competition to be included in such formularies often leads to downward pricing pressures on pharmaceutical
companies. Also, third-party payors may refuse to include a particular branded drug in their formularies or otherwise restrict patient access to a branded drug when a less costly
generic equivalent or another alternative is available.
 
Moreover, third-party payors, whether foreign or domestic, or governmental or commercial, are developing increasingly sophisticated methods of controlling healthcare costs.
In addition, in the United States, although private third-party payors tend to follow Medicare, no uniform policy of coverage and reimbursement for drug products exists among
third-party payors. Therefore, coverage and reimbursement for drug products can differ significantly from payor to payor. As a result, the coverage determination process is
often a time-consuming and costly process that will require us to provide scientific and clinical support for the use of our product candidates to each payor separately, with no
assurance that coverage and adequate reimbursement will be obtained.
 
Further, we believe that future coverage and reimbursement will likely be subject to increased restrictions in both the United States and in international markets. Third-party
coverage and reimbursement for any of our product candidates for which we may receive regulatory approval may not be available or adequate in either the United States or
international markets, which could harm our business, financial condition, operating results and prospects.
 
If our products do not receive favorable third-party reimbursement, or if new restrictive legislation is adopted, market acceptance of our products may be limited and we
may not generate significant revenues.
 
Our ability to commercialize our products will depend in part on the extent to which appropriate reimbursement levels for the cost of our proposed formulations and products
and related treatments are obtained by governmental authorities, private health insurers and other organizations, such as Health Maintenance Organizations, or HMOs.
Reimbursement from third parties depends greatly on our ability to present data which demonstrate positive outcomes and reduced utilization of other products or services as
well as cost data which show that treatment costs using the new product are equal to or less than what is currently covered for other products. If our products do not receive
favorable third-party reimbursement and patients are unwilling or unable to pay for our products out-of-pocket, it could limit our revenues and harm our business.
 
The continuing efforts of government and insurance companies, health maintenance organizations and other payers of healthcare costs to contain or reduce costs of health care
may affect our future revenues and profitability, and the future revenues and profitability of our potential customers, suppliers and collaborative partners and the availability of
capital. For example, in certain foreign markets, pricing or profitability of prescription pharmaceuticals is subject to government control. In the United States, recent federal and
state government initiatives have been directed at lowering the total cost of health care. In March 2010, President Obama signed into law the Patient Protection and Affordable
Care Act, a sweeping law intended to broaden access to health insurance, reduce or constrain the growth of healthcare spending, enhance remedies against fraud and abuse, add
new transparency requirements for healthcare and health insurance industries, impose new taxes and fees on the health industry and impose additional health policy reforms.
Federal and state legislatures will likely continue to focus on health care reform, controlling the cost of prescription pharmaceuticals and on the reform of the Medicare and
Medicaid systems. While we cannot predict whether any such legislative or regulatory proposals will be adopted, the announcement or adoption of such proposals could
materially harm our business, financial condition and results of operations.
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Risks Related to Coronavirus Disease (COVID-19)
 
Our business has been, and may in the future be, adversely affected by outbreaks of epidemic, pandemic or other contagious diseases, including the COVID-19 pandemic.
 
Our business operations expose us to risks associated with public health crises, epidemics and pandemics. An epidemic or pandemic disease outbreak, including the ongoing
spread of COVID-19, could cause significant disruption to our business operations or the operations of our third-party manufacturers and CROs upon whom we rely, as well as
to our clinical trials, including as a result of significant restrictions or bans on travel into and within the countries in which our manufacturers produce our product candidates or
where we conduct our pre-clinical testing or our future clinical trials. Such disruption could impede, delay, limit or prevent our employees and CROs from continuing research
and development activities, the production, delivery or release of our product candidates to our clinical trial sites, as well as clinical trial investigators, patients or other critical
staff from traveling to or otherwise continuing to participate in our clinical trials, and delay data collection and analysis and other related activities, any of which could impede,
delay, limit or prevent completion of our ongoing pre-clinical testing or our future clinical trials pre-clinical or commencement of new clinical trials, and ultimately lead to the
delay or denial of regulatory approval of our product candidates, which would seriously harm our operations and financial condition and increase our costs and expenses.
 
The COVID-19 outbreak could also potentially affect the business of the FDA, EMA or other health authorities, which could result in delays in meetings related to planned or
completed clinical trials and ultimately of reviews and approvals of our product candidates. The COVID-19 outbreak and mitigation measures also have had and may continue
to have an adverse impact on global economic conditions which could have an adverse effect on our business and financial condition, including impairing our ability to raise
capital when needed. The extent to which the spread of COVID-19 impacts our results will depend on future developments that are highly uncertain and cannot be predicted,
including new information that may emerge concerning the severity of the virus and the actions to contain its impact. The severity of the coronavirus disease could also make
access to our existing supply chain difficult or impossible and could materially impact our business. Any one or a combination of the aforementioned events could have an
adverse effect on our business.
 
In addition, during a global health crisis, one or more government entities could take actions (such as via the Defense Production Act in the U.S.) that diminish our rights or
economic opportunities with respect to our products. Our third-party service providers could be impacted by government-imposed restrictions on services they might otherwise
offer. Any such action could cause us to experience delays in the development, production, distribution or export of our products and development candidates and increased
expenses.
 
Our ability to conduct clinical trials may be impeded, delayed, limited or prevented entirely due to the spread of COVID-19, the imposition of government restrictions and
the concurrent disruptions to ordinary business activities globally.
 
As the U.S. and foreign governments and nongovernmental organizations continue to respond to the spread of COVID-19, our ability to conduct clinical trials may be impeded,



delayed, limited or prevented entirely by a number of factors, including, but not limited to, the following:
 
 ● delays or difficulties in enrolling patients in our clinical trials;
   
 ● delays or difficulties in clinical site initiation, including difficulties in recruiting clinical site investigators and clinical site staff;
   
 ● diversion of healthcare resources away from the conduct of clinical trials, including the diversion of hospitals serving as our clinical trial sites and hospital staff

supporting the conduct of our clinical trials;
   
 ● interruption of key clinical trial activities, such as clinical trial site monitoring, due to limitations on travel imposed or recommended by federal or state governments,

employers and others;
   
 ● limitations in employee resources that would otherwise be focused on the conduct of our clinical trials, including because of sickness of employees or their families or

the desire of employees to avoid contact with large groups of people;
   
 ● delays in receiving approval from local regulatory authorities to initiate our planned clinical trials;
   
 ● delays in clinical sites receiving the supplies and materials needed to conduct our clinical trials;
   
 ● interruption in global shipping that may affect the transport of clinical trial materials;
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 ● changes in local regulations as part of a response to the COVID-19, which may require us to change the ways in which our clinical trials are conducted, which may result

in unexpected costs, or to discontinue the clinical trials altogether;
   
 ● delays in necessary interactions with local regulators, ethics committees and other important agencies and contractors due to limitations in employee resources or forced

furlough of government employees; and
   
 ● refusal of the FDA to accept data from clinical trials in affected geographies outside the United States.
 
As the spread of COVID-19 continues, the extent to which COVID- may impact our business and clinical trials will depend on future developments, which are highly uncertain
and cannot be predicted with confidence, such as the ultimate geographic spread and density of the disease, the duration of future outbreaks involving new variants, travel
restrictions and social distancing in the United States and other countries, business closures or business disruptions and the effectiveness of actions taken in the United States
and other countries to contain and treat the disease.
 
Our business may involve international components, and we are exposed to various global and local risks related to the COVID-19 that could have a material adverse effect
on our financial condition and results of operations.
 
Our business may involve international components such as clinical trial enrollment. Consequently, we may be exposed to, or our third-party contractors, suppliers or
manufacturers may be exposed to, certain global events beyond our control, including war, public health crises, epidemics, pandemics, trade disputes, geopolitical conflicts and
other international events, including, for example, the global impact of COVID-19 and the various responses taken by foreign authorities, such as government-imposed
quarantines and other public health safety measures.
 
The extent to which COVID-19 impacts our results will depend on future developments, which are highly uncertain and cannot be predicted, including new information which
may emerge concerning the severity of the coronavirus and the actions to contain the coronavirus or treat its impact, among others. Moreover, COVID-19 has had, and may in
the future have, indeterminable adverse effects on general commercial activity and the world economy, and our business and results of operations could be adversely affected to
the extent that COVID-19 or any other epidemic harms the global economy generally. The international components of our business may be directly subject to, and the
domestic components may be indirectly impacted by, a variety of risks, including:
 
 ● foreign currency exchange rate fluctuations;
   
 ● greater difficulty in staffing and managing foreign operations;
   
 ● greater risk of uncollectible accounts;
   
 ● longer collection cycles;
   
 ● logistical and communications challenges;
   
 ● potential adverse changes in laws and regulatory practices, including export license requirements, trade barriers, tariffs and tax laws;
   
 ● changes in labor conditions;
   
 ● burdens and costs of compliance with a variety of foreign laws;
   
 ● political and economic instability;
   
 ● increases in duties and taxation;
   
 ● foreign tax laws and potential increased costs associated with overlapping tax structures;
   
 ● greater difficulty in protecting intellectual property;
   
 ● the risk of third-party disputes over ownership of intellectual property and infringement of third-party intellectual property by our products; and
   
 ● general economic and political conditions in these foreign markets.
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International markets are also affected by economic pressure to contain reimbursement levels and healthcare costs. Profitability from international operations may be limited by



risks and uncertainties related to regional economic conditions, regulatory and reimbursement approvals, competing products, infrastructure development, intellectual property
rights protection and our ability to implement our overall business strategy. We expect these risks will increase as we seek to expand operations into new geographic markets.
We may not succeed in developing and implementing effective policies and strategies in each location where we conduct business. Any failure to do so may harm our business,
results of operations and financial condition.
 
Macroeconomic pressures in the markets in which we operate, including, but not limited to, the effectives of the coronavirus disease (COVID-19) may alter the ways in
which we conduct our business operations and manage our financial capacities.
 
To varying degrees, the ways in which we conduct our business operations and manage our financial capacities are influenced by macroeconomic conditions that affect
companies directly involved in or providing services related to the drug and biological product development. For example, real GDP growth, business and investor confidence,
the COVID-19 pandemic, inflation, employment levels, oil prices, interest rates, tax rates, availability of consumer and business financing, housing market conditions, foreign
currency exchange rate fluctuations, costs for items such as fuel and food and other macroeconomic trends can adversely affect not only our decisions and ability to engage in
research and development and clinical trials, but also those of our management, employees, third-party contractors, manufacturers and suppliers, competitors, shareholders and
regulatory authorities. In addition, geopolitical issues around the world and how our markets are positioned can also impact the macroeconomic conditions and could have a
material adverse impact on our financial results.
 
Economic uncertainty may adversely affect our access to capital, cost of capital and ability to execute our business plan as scheduled.

 
Generally, worldwide economic conditions remain uncertain. Access to capital markets is critical to our ability to operate. Traditionally, biotechnology companies have funded
their research and development expenditures through raising capital in the equity markets. Declines and uncertainties in these markets in the past have severely restricted
raising new capital and have affected companies’ ability to continue to expand or fund existing research and development efforts. We require significant capital for research and
development for our vaccine candidates and clinical trials. The general economic and capital market conditions, both in the U.S. and worldwide, have been volatile in the past
and at times have adversely affected our access to capital and increased the cost of capital. There is no certainty that the capital and credit markets will be available to raise
additional capital on favorable terms. If economic conditions become worse, our future cost of equity or debt capital and access to the capital markets could be adversely
affected. In addition, if we are unable to access the capital markets on favorable terms, our ability to execute our business plan as scheduled would be compromised. Moreover,
we rely and intend to rely on third-parties, including clinical research organizations, contract manufacturing organizations and other important vendors and consultants. Global
economic conditions may result in a disruption or delay in the performance of our third-party contractors and suppliers. If such third-parties are unable to adequately satisfy
their contractual commitments to us in a timely manner, our business could be adversely affected.
 
Inadequate funding for the FDA, the SEC and other government agencies could hinder their ability to hire and retain key leadership and other personnel, prevent new
products and services from being developed or commercialized in a timely manner or otherwise prevent those agencies from performing normal business functions on
which the operation of our business may rely, which could negatively impact our business.

 
The ability of the FDA to review and approve new products can be affected by a variety of factors, including government budget and funding levels, ability to hire and retain
key personnel and accept the payment of user fees, and statutory, regulatory and policy changes. In connection with the foregoing factors, review times at the agency have
fluctuated from time to time. In addition, government funding of the SEC and other government agencies on which our operations may rely, including those that fund research
and development activities, is subject to the political process, which is inherently fluid and unpredictable.
 
Disruptions at the FDA and other agencies may also slow the time necessary for new drugs to be reviewed and/or approved by necessary government agencies, which would
adversely affect our business. For example, in the past, the U.S. government has shut down several times and certain regulatory agencies, such as the FDA and the SEC, have
furloughed critical FDA, SEC and other government employees and stopped critical activities. We cannot predict the extent to which the current spread of COVID-19 will
impact the resources of such government agencies, including, in particular, the public health resources available to the FDA. If a prolonged government shutdown occurs, it
could significantly impact the ability of the FDA to timely review and process our regulatory submissions, which could have a material adverse effect on our business. Further,
in our operations as a public company, future government shutdowns could impact our ability to access the public markets and obtain necessary capital in order to properly
capitalize and continue our operations.
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Risks Related to Our Common Stock
 
The issuance of additional equity securities by us in the future would result in dilution to our existing common shareholders.
 
Our Board of Directors has authority, without action or vote of our shareholders, to issue all or a part of our authorized but unissued shares, except where shareholder approval
is required by law. Any issuance of additional equity securities by us in the future could result in dilution to our existing common shareholders. Such issuances could be made at
a price that reflects a discount or a premium to the then-current trading price of our common stock. In addition, our business strategy may include expansion through internal
growth by acquiring complementary businesses, acquiring or licensing additional products or brands, or establishing strategic relationships with targeted customers and
suppliers. In order to do so, or to finance the cost of our other activities, we may issue additional equity securities that could result in further dilution to our existing common
shareholders. These issuances would dilute the percentage ownership interest of our existing common shareholders, which would have the effect of reducing their influence on
matters on which our shareholders vote, and might dilute the book value of our common stock. For example, we issued 277,778 shares of common stock, short-term warrants to
purchase up to 159,723 shares of common stock, and long-term warrants to purchase up to 159,723 shares of common stock, as part of our March 25, 2019 underwritten public
offering. In November and December of 2020, we issued 271,960 and 240,741 shares of common stock, respectively, in connection with an underwritten public offering and a
registered direct offering. In connection with an at-the-market sale of shares of our common stock during the first quarter of 2021, we issued an additional 356,647 shares of our
common stock and issued 41,210 shares pursuant to warrant exercises. During the second quarter of 2021, we issued an additional 25,943 shares of our common stock pursuant
to option exercises. During the third quarter of 2021, we issued an additional 3,334 shares of our common stock pursuant to option exercises. As a result, our outstanding shares
of common stock has increased significantly from 490,553 shares as of December 31, 2018 to 2,024,657 as of December 31, 2022; however, there is a possibility we will need
to issue additional shares in the future and the risk of dilution remains possible.
 
We cannot assure you that we will continue to be listed on the NYSE American.
 
Our common stock commenced trading on the NYSE American formerly the NYSE MKT) on April 10, 2013, and we are subject to certain NYSE American continued listing
requirements and standards. On December 19, 2022, we received notice of a non-compliance from the NYSE American due to our share price being too low. We subsequently
effected a one for sixty reverse stock split on January 20, 2023 and received notice on February 1, 2023 from the NYSE American that we had regained compliance. We may
also incur costs that we have not previously incurred for expenses for compliance with the rules and requirements of the NYSE American. We cannot provide any assurance that
we will be able to continue to satisfy the requirements of the NYSE American’s continued listing standards. A delisting of our common stock from the NYSE American could
negatively affect the price and liquidity of our common stock and could impair our ability to raise capital in the future.
 
Our financial results could vary significantly from quarter to quarter and are difficult to predict.
 
Our operating results could vary significantly from quarter to quarter due to a variety of factors, many of which are outside of our control. As a result, comparing our operating
results on a period-to-period basis may not be meaningful. In addition, we may not be able to predict our future revenues or results of operations. We base our current and future
expense levels on our internal research and development plans and forecasts, and our operating costs vary to the extent of our research and development and the planning for
and conduct of clinical trials. As a result, we may incur significant or unanticipated expenses associated with our research and development efforts of our product candidates
under development. In addition to other risk factors discussed in this section, factors that may contribute to the variability of our quarterly results include:



 
 ● Our use of available cash resources;
   
 ● decisions by us to continue to pursue research and development and incur additional expenses, such as commencing a clinical trial or increases in research and

development with our current product candidate;
   
 ● the timing of release of pre-clinical and clinical trial results and new products and services by our competitors, particularly those that may represent a significant portion

of revenues in any given period;
   
 ● the popularity of new products, and products released in prior periods;
   
 ● changes by our competitors;
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 ● our success in entering new geographic markets;
   
 ● the level of expenses associated with our regulatory applications or compliance and clinical trials; and
   
 ● the timing of compensation expense associated with equity compensation grants.
 
As a result of these and other factors, our quarterly and annual operating results could be materially adversely affected. Moreover, our operating results may not meet the
expectations of research analysts or investors, in which case the price of our common stock could decrease significantly.
 
Our Series A and Series B preferred stock, if not converted into common stock, has a distribution and liquidation preference senior to our common stock in liquidation,
which could negatively affect the value of our common stock and impair our ability to raise additional capital.
 
On November 8, 2017, we issued 6,600,000 shares of convertible preferred stock, designated as the Series B Convertible Preferred Stock pursuant to the certificate of
designation and rights filed by us with the Secretary of State of the State of Florida, with an aggregate original purchase price and initial liquidation preference of $3.3 million.
Each share of Series B Convertible Preferred Stock was issued for an amount equal to $0.50 per share, which we refer to as the original purchase price. On August 26, 2022 a
certain holder of Series B Convertible Preferred Stock elected to convert to common stock and, as a result of such conversion, 4,050,000 shares of Series B Convertible
Preferred Stock remain outstanding.
 
On May 10, 2017 and on July 25, 2017, we issued an aggregate of 12,000,000 shares of convertible preferred stock, designated as the Series A Convertible Preferred Stock
pursuant to the certificate of designation and rights filed by us with the Secretary of State of the State of Florida, with an aggregate original purchase price and initial liquidation
preference of $3.0 million. Each share of Series A Convertible Preferred Stock was issued for an amount equal to $0.25 per share, which we refer to as the original purchase
price. On March 9, 2018 and August 26, 2022, certain holders of Series A Convertible Preferred Stock elected to convert to common stock and, as a result of such conversions,
5,417,000 shares of Series A Preferred remain outstanding.
 
Our Series A and Series B preferred stock, if not converted into common stock, will also be senior to our common stock in distribution and liquidation if such shares are not
converted into common stock, which could negatively affect the value of our common stock and impair our ability to raise additional capital.
 
The conversion of our Series A Preferred Stock, and Series B Preferred Stock and the exercise of currently outstanding warrants could result in significant dilution to the
holders of our common stock.
 
The holders of our Series A Preferred Stock and Series B Preferred Stock may convert their shares of preferred stock into shares of common stock. As of December 31, 2022,
we had outstanding: (i) 5,417,000 shares of Series A Preferred Stock outstanding, which are convertible into 9,028 shares of common stock and (ii) 4,050,000 shares of Series
B Preferred Stock, which are convertible into 13,500 shares of common stock. In addition to our outstanding shares of preferred stock, as of December 31, 2022, there were
currently outstanding warrants to purchase 275,990 shares of our common stock. The conversion of our Series A Preferred Stock and Series B Preferred Stock, as well as the
exercise of our outstanding warrants could result in significant dilution to existing common shareholders, adversely affect the market price of our common stock and impair our
ability to raise capital through the sale of additional equity securities.
 
Certain provisions of our articles of incorporation, bylaws, executive employment agreements and stock option plan may prevent a change of control of our company that a
shareholder may consider favorable.
 
Provisions of our articles of incorporation, bylaws, executive employment agreements and stock option plan may discourage, delay or prevent a change of control of our
company that a shareholder may consider favorable. These provisions include:
 
 ● authorization of the issuance of “blank check” preferred stock that could be issued by our Board of Directors without shareholder approval and that may be

substantially dilutive or contain preferences or rights objectionable to an acquirer;
 
 ● the ability of our Board of Directors to amend the bylaws without shareholder approval;
 
 ● vacancies on our Board may only be filled by the remaining Directors and not our shareholders;
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 ● requirements that only our Board, our President or holders of more than 10% of our shares can call a special meeting of shareholders;
 
 ● obligations to make certain payments under executive employment agreements in the event of a change of control and termination of employment; and
 
 ● immediate vesting of all outstanding stock options.
 
As a result, these provisions could discourage bids for our common stock at a premium and limit the price that investors are willing to pay in the future for shares of our
common stock. However, in our articles of incorporation we expressly elected not to be governed by Sections 607.0901 and 607.0902 of the Florida Business Corporation Act,
which are statutory anti-takeover provisions relating to affiliated transactions and control share acquisitions, respectively. As such, we do not have the protection of these
statutes in connection with any unwanted takeover attempts which could have the effect of encouraging an attempted change of control without first negotiating with our Board
of Directors.
 
The market price of our common stock has been, and may continue to be volatile and fluctuate significantly, which could result in substantial losses for shareholders.
 



The trading price of our common stock has historically been, and we expect it to continue to be, volatile. The price at which our common stock trades depends upon a number of
factors, including our historical and anticipated operating results, our financial situation, announcements by us or our competitors, our ability or inability to raise the additional
capital we may need and the terms on which we raise it, and general market and economic conditions. Some of these factors are beyond our control. Broad market fluctuations
may lower the market price of our common stock and affect the volume of trading in our stock, regardless of our financial condition, results of operations, business or
prospects. The closing price of our common stock as reported on the NYSE American had a high price of $34.20 and a low price of $6.60 in the 52-week period ended
December 31, 2022. These factors include:
 
 ● results of preclinical and clinical studies of our product candidates or those of our competition;
   
 ● regulatory or legal developments in the U.S. and other countries, especially changes in laws and regulations applicable to our product candidates;
 
 ● actions taken by regulatory agencies with respect to our product candidates, clinical studies, manufacturing process or sales and marketing terms;
   
 ● introductions and announcements of new products by us or our competitors, and the timing of these introductions or announcements;
   
 ● announcements by us or our competitors of significant acquisitions or other strategic transactions or capital commitments;
   
 ● fluctuations in our quarterly operating results or the operating results of our competitors;
   
 ● variance in our financial performance from the expectations of investors;
   
 ● changes in the estimation of the future size and growth rate of our markets;
   
 ● changes in accounting principles or changes in interpretations of existing principles, which could affect our financial results;
   
 ● failure of our products to achieve or maintain market acceptance or commercial success;
   
 ● conditions and trends in the markets we serve;
   
 ● changes in general economic, industry and market conditions;
   
 ● changes in legislation or regulatory policies, practices or actions;
   
 ● the commencement or outcome of litigation involving our company, our general industry or both;
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 ● recruitment or departure of key personnel;
   
 ● changes in our capital structure, such as future issuances of securities, redemption or conversion of preferred stock or the incurrence of additional debt;
   
 ● actual or expected sales of our common stock by our stockholders;
   
 ● acquisitions and financings; and
   
 ● the trading volume of our common stock;
 
Our stock price has been, and in the future may be, subject to substantial volatility. For example, our stock traded within a range of a high volume of 3,900,007 and a low
volume of 7,362 per share for the period of January 1, 2022, through December 31, 2022. As a result of this volatility, our stockholders could incur substantial losses.
 
The stock markets, in general, NYSE American and the market for biotech companies in particular, may experience a loss of investor confidence. Such loss of investor
confidence may result in extreme price and volume fluctuations in our common stock that are unrelated or disproportionate to the operating performance of our business,
financial condition or results of operations.
 
If our quarterly or annual results fall below the expectations of investors or securities analysts, the price of our common stock could decline substantially. Furthermore, any
quarterly or annual fluctuations in our results may, in turn, cause the price of our stock to fluctuate substantially. We believe that period-to-period comparisons of our results are
not necessarily meaningful and should not be relied upon as an indication of our future performance.
 
In addition, public statements by us, government agencies, the media or others relating to the coronavirus outbreak (including regarding efforts to develop a coronavirus vaccine
or existing vaccines in the market) have in the past resulted, and may in the future result, in significant fluctuations in our stock price. Given the global focus on the coronavirus
outbreak, any information in the public arena on this topic, whether or not accurate, could have an outsized impact (either positive or negative) on our stock price. Information
related to our development, manufacturing and distribution efforts with respect to NT-CoV2-1, or information regarding such efforts by competitors with respect to their
vaccines, may also impact our stock price.
 
Our stock price is likely to continue to be volatile and subject to significant volume fluctuations in response to market and other factors, including the other factors discussed in
n future periodic reports; variations in our quarterly operating results from our expectations or those of securities analysts or investors; downward revisions in securities
analysts’ estimates; and announcement by us or our competitors of significant acquisitions, strategic partnerships, joint ventures or capital commitments.
 
We may be subject to securities litigation, which is expensive and could divert management attention.
 
The market price of our common stock has been in the past and may continue to be volatile. In the past, other publicly-traded companies that have experienced volatility in the
market price of their stock have been subject to securities class action litigation. We may be the target of securities law-related litigation in the future, and such litigation against
us, even if unsuccessful, could result in substantial costs and divert management’s attention from other business concerns, which could seriously harm our business, financial
condition and results of operations and prospects.
 
Future sales or issuances of our common stock in the public markets, or the perception of such sales, could depress the trading price of our common stock.
 
Sales of a substantial number of shares of our common stock and/or securities convertible into shares of common stock, or the perception by the market that those sales could
occur, could cause the market price of our common stock to decline or could make it more difficult for us to raise funds through the sale of equity in the future.
 
Future issuances of common stock could further depress the market for our common stock. We expect to continue to incur drug development and selling, general and
administrative costs, and to satisfy our funding requirements, we will need to sell additional equity securities, which may include sales of significant amounts of common stock
to strategic investors, and which common stock may be subject to registration rights and warrants with anti-dilutive protective provisions. The sale or the proposed sale of



substantial amounts of our common stock or other equity securities in the public markets or in private transactions may adversely affect the market price of our common stock
and our stock price may decline substantially. Our stockholders may experience substantial dilution and a reduction in the price that they are able to obtain upon the sale of their
shares. Also, new equity securities issued may have greater rights, preferences or privileges than our existing common stock. In addition, we have a significant number of shares
of restricted stock, stock options and warrants outstanding. To the extent that outstanding stock options or warrants have been or may be exercised or other shares issued,
stockholders may experience further dilution.
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If we make one or more significant acquisitions in which the consideration includes stock or other securities, our stockholders’ holdings may be significantly diluted. In
addition, stockholders’ holdings may also be diluted if we enter into arrangements with third parties permitting us to issue shares of common stock in lieu of certain cash
payments upon the achievement of milestones.
 
The issuance of shares of our common stock under our 2021 Equity Incentive Plan is covered by Form S-8 registration statements we filed with the Securities and Exchange
Commission, or SEC, and upon exercise of the options, such shares may be resold into the market. We have also issued shares of common stock and warrants in connection
with previous private placements. Such shares are available for resale as well as certain of the shares of common stock issuable upon exercise of the warrants. We have also
issued shares of our common stock in the private placement and financing transaction, which are deemed to be “restricted securities,” as that term is defined in Rule 144
promulgated under the Securities Act of 1933, as amended, or Securities Act, and such shares may be resold pursuant to the provisions of Rule 144. The resale of shares
acquired from us in private transactions could cause our stock price to decline significantly. In addition, the conversion of outstanding shares preferred stock into common stock
and the subsequent sale of shares of common stock could also cause our stock price to decline significantly.
 
In addition, from time to time, certain of our shareholders may be eligible to sell all or some of their restricted shares of common stock by means of ordinary brokerage
transactions in the open market pursuant to Rule 144, subject to certain limitations. In general, pursuant to Rule 144, after satisfying a six-month holding period: (i) affiliated
shareholders, or shareholders whose shares are aggregated, may, under certain circumstances, sell within any three-month period a number of securities which does not exceed
the greater of 1% of the then-outstanding shares of common stock or the average weekly trading volume of the class during the four calendar weeks prior to such sale and (ii)
non-affiliated shareholders may sell without such limitations, in each case provided we are current in our public reporting obligations. Rule 144 also permits the sale of
securities by non-affiliates that have satisfied a one-year holding period without any limitation or restriction.
 
We are unable to estimate the number of shares that may be sold because this will depend on the market price for our common stock, the personal or business circumstances of
sellers and other factors..
 
The requirements of being a public company may strain our resources, divert management’s attention and affect our ability to attract and retain qualified members for our
Board of Directors.
 
As a public company, we are already subject to the reporting requirements of the Securities Exchange Act of 1934, as amended, or the Exchange Act, and the Sarbanes-Oxley
Act. The requirements of these rules and regulations may increase our legal, accounting and financial compliance costs; may make some activities more difficult, time-
consuming and costly; and may also place undue strain on our personnel, systems and resources. Our management and other personnel need to devote a substantial amount of
time to comply with these requirements. Moreover, these rules and regulations increase our legal and financial compliance costs and make some activities more time-consuming
and costlier. These rules and regulations could also make it more difficult for us to attract and retain qualified persons to serve on our Board of Directors and Board committees
or as executive officers.
 
As a public company we are also required to assess our internal control over financial reporting under Section 404 of the Sarbanes-Oxley Act and file periodic reports with the
SEC. If we are unable to comply with these requirements in a timely manner, or if material weaknesses or significant deficiencies persist, the market price of our stock could
decline and we could be subject to sanctions or regulatory investigations, which could harm our business. We must perform an assessment of our internal control over financial
reporting to allow management to report on the effectiveness of our internal control over financial reporting, as required by Section 404 of the Sarbanes-Oxley Act. Our
compliance with Section 404 of the Sarbanes-Oxley Act requires that we incur a substantial accounting expense and expend significant management efforts. If we are unable to
comply with the requirements of Section 404 of the Sarbanes-Oxley Act or the SEC reporting requirements in a timely manner, or if we note or identify deficiencies in our
internal control over financial reporting that are deemed to be material weaknesses, the market price of our stock could decline and we could be subject to sanctions or
investigations by the SEC or other regulatory authorities, which would require additional financial and management resources. As a smaller reporting company, we do not have
to have our independent registered public accounting firm report on the effectiveness of our internal control over financial reporting. If in the future we no longer meet the
requirements of a smaller reporting company, our independent registered public accounting firm will have to report on our internal controls over financial reporting. There can
be no assurance that our independent registered public accounting firm will not identify material weaknesses which could have an adverse effect on our stock price.
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If we fail to maintain an effective system of internal controls, we may not be able to accurately report our financial results or prevent fraud which could subject us to
regulatory sanctions, harm our business and operating results and cause the trading price of our stock to decline.
 
Effective internal controls required under Section 404 of the Sarbanes-Oxley Act of 2002, or Sarbanes-Oxley Act, are necessary for us to provide reliable financial reports and
effectively prevent fraud. If we cannot provide reliable financial reports or prevent fraud, our business, reputation and operating results could be harmed. We have discovered,
and may in the future discover, areas of our internal controls that need improvement. We cannot be certain that the measures we have taken or intend to take will ensure that we
maintain adequate controls over our financial processes and reporting in the future. Any failure to implement required new or improved controls or difficulties encountered in
their implementation could subject us to regulatory sanctions, harm our business and operating results or cause us to fail to meet our reporting obligations. Inferior internal
controls could also harm our reputation and cause investors to lose confidence in our reported financial information, which could have a negative impact on the trading price of
our stock.
 
We will continue to incur significant costs as a result of and devote substantial management time to operating as a public company listed on the NYSE American.
 
As a public company listed on the NYSE American, we incurred and will continue to incur significant legal, accounting and other expenses that we did not incur before when
trading on the OTCQB Marketplace. For example, we are subject to the rules and regulations required by the NYSE American, including changes in corporate governance
practices and minimum listing requirements. These requirements have increased our legal and financial compliance costs and have and will continue to render some activities
more time-consuming and costlier. In addition, our management and other personnel have diverted and will continue to divert attention from operational and other business
matters to devote substantial time to these listing requirements and failure to meet these requirements could lead to an adverse effect on the listing of our common stock on the
NYSE American.
 
If securities or industry analysts publish research or publish inaccurate or unfavorable research about our business, our stock price and trading volume could decline.
 
The trading market for our common stock depends in part upon the research and reports that securities or industry analysts publish about us or our business from time to time. If
one or more of the analysts who seek to cover us downgrades our stock or publishes inaccurate or unfavorable research about our business, our stock price would likely decline.
If one or more of these analysts ceases coverage, once commenced, or fails to publish reports on us regularly, demand for our stock could decrease, which could cause our stock
price and trading volume to decline.
 



We may issue debt or debt securities convertible into equity securities, any of which may be senior to our common stock as to distributions and in liquidation, which could
negatively affect the value of our common stock.
 
In the future, we may attempt to increase our capital resources by entering into debt or debt-like financing that is unsecured or secured by up to all of our assets, or by issuing
additional debt or equity securities, which could include issuances of secured or unsecured commercial paper, medium-term notes, senior notes, subordinated notes, guarantees,
preferred stock, hybrid securities, or securities convertible into or exchangeable for equity securities. In the event of our liquidation, our lenders and holders of our debt and
securities would receive distributions of our available assets before distributions to the holders of our common stock. Because our decision to incur debt and issue securities in
future offerings may be influenced by market conditions and other factors beyond our control, we cannot predict or estimate the amount, timing or nature of our future offerings
or debt financings. Further, market conditions could require us to accept less favorable terms for the issuance of our securities in the future.
 
We are a “smaller reporting company” and, as a result of the reduced disclosure and governance requirements applicable to smaller reporting companies, our common
stock may be less attractive to investors.
 
We are a “smaller reporting company,” meaning that we are not an investment company, an asset-backed issuer, or a majority-owned subsidiary of a parent company that is not
a “smaller reporting company,” have a public float of less than $250 million and have annual revenues of less than $100 million during the most recently completed fiscal year.
As a “smaller reporting company,” we are subject to lesser disclosure obligations in our SEC filings compared to other issuers. Specifically, “smaller reporting companies” are
able to provide simplified executive compensation disclosures in their filings, are exempt from the provisions of Section 404(b) of the Sarbanes-Oxley Act requiring that
independent registered public accounting firms provide an attestation report on the effectiveness of internal control over financial reporting and have certain other decreased
disclosure obligations in their SEC filings, including, among other things, only being required to provide two years of audited financial statements in annual reports. Decreased
disclosures in our SEC filings due to our status a “smaller reporting company” may make it harder for investors to analyze our operating results and financial prospects.
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We do not intend to pay cash dividends.
 
We have not declared or paid any cash dividends on our capital stock, and we do not anticipate declaring or paying cash dividends in the foreseeable future. Any future
determination as to the payment of cash dividends on our capital stock will be at our Board of Directors’ discretion and will depend on our financial condition, operating results,
capital requirements and other factors that our Board of Directors considers to be relevant.
 
ITEM 1B. UNRESOLVED STAFF COMMENTS.
 
None.
 
ITEM 2. PROPERTIES.
 
We lease approximately 2,207 square feet for our corporate offices located at 4902 Eisenhower Boulevard, Suite 125, Tampa, Florida 33634. Lease payments range from
$4,138 per month to $4,392 per month inclusive of insurance, taxes and utilities. The lease costs for the year ended December 31, 2022 were approximately $65,000 which
includes insurance, taxes and utilities. In November of 2019, the Company entered into an amendment for the office space in Tampa to extend the term for an additional three
years beginning in March of 2020. Under the amended lease agreement, the rental payments are expected to range from $4,524 per month to $4,800 per month.
 
In August of 2022, the Company entered into an amendment for the leased office space for corporate personnel located in Tampa, FL. The amended lease is for approximately
2,207 square feet. The lease period for the office space is for twelve months commencing on March 1, 2023. Lease payments are $4,944 per month inclusive of insurance, taxes
and utilities. The lease expires on February 29, 2024.
 
In addition to our Tampa location, we continue to lease our research facility located at 13700 Progress Boulevard, Alachua, Florida 32615. The facility is approximately 5,300
square feet of which approximately 60% is laboratory space and the remainder is office space and common areas. The lease costs for the year ended December 31, 2022 were
approximately $166,000 which includes insurance, taxes and utilities. Lease payments are capped during the term. In June of 2019, the Company entered into an amendment to
our lease for the Alachua facility to provide for a term of five years beginning at the end of the existing lease term in December of 2019. Under the amended lease agreement,
the rental payments range from $12,870 per month to $13,338 per month. The lease may be terminated prior to its stated expiration date upon the payment of nine-months rent.
 
ITEM 3. LEGAL PROCEEDINGS.
 
We are not a party to any material legal proceedings.
 
ITEM 4. MINE SAFETY DISCLOSURES.
 
Not applicable.
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PART II
 

ITEM 5. MARKET FOR REGISTRANT’S COMMON EQUITY, RELATED SHAREHOLDER MATTERS AND ISSUER PURCHASES OF EQUITY
SECURITIES.
 
Our common stock is quoted on the NYSE American under the ticker symbol “OGEN”. The last price of our common stock as reported on the NYSE American on April 14,
2023 was $3.14 per share. As of April 14, 2023, there were approximately 66 stockholders of record of our common stock. This number does not include beneficial owners
from whom shares are held by nominees in street name such as banks and brokerage firms.
 
Dividends
 
To date, we have neither declared nor paid any dividends on our common stock nor do we anticipate that such dividends will be paid in the foreseeable future. Rather, we intend
to retain any earnings to finance the growth and development of our business. Any payment of cash dividends on our common stock in the future will be dependent, among
other things, upon our earnings, financial condition, capital requirements and other factors which the Board of Directors deems relevant. In addition, restrictive covenants
contained in any financing agreements entered into in the future may preclude us from paying any dividends.
 
Unregistered Sale Of Equity Securities And Use Of Proceeds
 
None.
 
Stock Repurchases in the Fourth Quarter



 
There were no purchases of our common stock during the three months ended December 31, 2022.
 
ITEM 6. [RESERVED.]
 
Not applicable.
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ITEM 7. MANAGEMENT’S DISCUSSION AND ANALYSIS OF FINANCIAL CONDITION AND RESULTS OF OPERATIONS.
 
The following information should be read in conjunction with the Consolidated Financial Statements, including the notes thereto, included elsewhere in this Form 10-K. This
discussion contains certain forward-looking statements that involve risks and uncertainties. Our actual results and the timing of certain events could differ materially from
those discussed in these forward-looking statements as a result of certain factors, including, but not limited to, those set forth herein and elsewhere in this Form 10-K.
 
Overview
 
We are a development-stage company dedicated to the research and development of potential therapies to fight infectious diseases including coronaviruses and multidrug-
resistant organisms. Our lead product (NT-CoV2-1) is an intranasal vaccine candidate to prevent coronavirus disease (“COVID-19”) from the SARS-CoV-2 virus and variants
thereof. The NT-CoV2-1 program leverages coronavirus spike protein research licensed from the National Institutes of Health and the National Research Council of Canada
with a focus on reducing viral transmission and offering a more patient-friendly intranasal administration. Our proprietary lantibiotics program features a novel class of
antibiotics against bacteria our research has shown may be applicable to multiple antibiotic-resistant organisms.
 
Our SARS-CoV-2 Vaccine Product Candidate - NT-CoV2-1
 
Following our May 2020 acquisition of one hundred percent (100%) of the total issued and outstanding common stock of Noachis Terra, Inc. (“Noachis Terra”) we are focused
on the development and commercialization of a vaccine product candidate to provide long-lasting immunity from SARS-CoV-2, which causes COVID-19. Noachis Terra is a
party to a worldwide, nonexclusive intellectual property and biological materials license agreement with the National Institute of Allergy and Infectious Diseases (“NIAID”), an
institute within the National Institutes of Health (“NIH”), relating to certain research, patent applications and biological materials involving pre-fusion stabilized coronavirus
spike proteins and their use in the development and commercialization of a vaccine to provide specific, long lasting immunity from SARS-CoV-2. Since the acquisition we have
conducted testing in animal models, including SARS-CoV-2 challenge studies in hamsters, using specific formulations for intramuscular administration (our Terra CoV-2
vaccine candidate) and intranasal administration (our NT-CoV2-1 vaccine candidate), both based on the NIAID pre-fusion stabilized spike protein antigens. Following
consideration of a number of factors, including but not limited to the competitive landscape, we determined to bring the intranasal vaccine candidate NT-CoV2-1 into further
development due to the greater differentiation versus current COVID-19 vaccines and the potential benefits of intranasal over intramuscular administration. We believe these
benefits could include a higher reduction of transmission of SARS-CoV-2 and would offer a needle-free delivery option. We therefore are currently focusing our development
efforts on our more highly differentiated NT-CoV2-1 vaccine candidate.
 
On July 26, 2021, we entered into a licensing agreement with the National Research Council of Canada (“NRC”) that enables us to pursue the development of next-generation
vaccines against the SARS-CoV-2 virus and its variants. The license was subsequently amended to include the Omicron variant, broaden the non-exclusive field of use to
include all diseases caused by coronaviruses and any genetic variants thereof, add research protocol developed by the NRC, and add reagents as part of the NRC technologies
licensed by us. We extended the license in April 2022. The NRC technologies, in combination with the licensed technologies from the U.S. NIH used in our NT-CoV2-1
vaccine candidate, provide us with a platform that can generate cell lines for high-yield production of spike protein antigens for existing and emerging variants of concern. This
platform should allow production of cell lines within six to eight weeks of spike gene sequence availability, compared with six to nine months for traditional production of such
cell lines. The NRC technologies, developed with support from the NRC’s Pandemic Response Challenge Program, are expected to enable expedited evaluation of SARS-CoV-
2 antigen candidates in pre-clinical and clinical studies.
 
Coronaviruses are a family of viruses that can lead to upper-respiratory infections in humans. Recent clinical reports also suggest that the SARS-CoV-2 virus can affect other
body-systems, including the nervous, cardiovascular, gastrointestinal and renal systems. Among the recent iterations of coronaviruses to move from animal to human carriers is
SARS-CoV-2, which, beginning in Wuhan, China, in late 2019, caused a global pandemic due to its rapid spread and the relatively high mortality rate (as compared to the
seasonal influenza). Pfizer-BioNTech received approval from the U.S. Food and Drug Administration (“FDA”) for their COVID-19 vaccines in August of 2021 and the
Moderna vaccine in January 2022. The Janssen vaccine is currently available in the United States under Emergency Use Authorizations (“EUA”) by the FDA. In July 2022, the
FDA granted EUA for the Novavax COVID-19 vaccine as well. Current vaccines have reduced the rates of hospitalization and death due to COVID-19 in vaccinated
individuals, but the transmission levels, even in vaccinated individuals, has allowed SARS-CoV-2 variants to continue to circulate. We believe, given the size of the worldwide
spread of COVID-19, that even with additional vaccines available, there will be demand for the highly differentiated NT-CoV2-1 vaccine once development is successfully
completed. We intend to combine the research, patent applications and biological materials covered by our NIAID license with our NRC license and our existing clinical
research and manufacturing capabilities to respond to this ongoing, global, public health issue. We believe our NT-CoV2-1 vaccine holds the possibility of playing an important
role in addressing this issue.
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Coronaviruses, such as SARS-CoV-2, possess signature protein spikes on their outer capsule. Our NIAID license covers patents and data on a vaccine candidate that were
created based on a stabilized pre-fusion spike trimeric protein. By stabilizing the spike protein in the pre-fusion state, the number of immunogenic centers is increased thereby
allowing for a greater likelihood of successful antibody binding, resulting in an improved immunogenic response. Spike protein antigens stabilized in the pre-fusion state have
been used successfully in the leading COVID-19 vaccines from Pfizer-BioNTech and Moderna, which we believe reduces the risk of using the same approach in our NT-CoV2-
1 vaccine candidate. The genetic code, acquired from the NIH, for the stabilized pre-fusion spike protein was provided to Aragen Bioscience, Inc. (“Aragen”) for the purpose of
insertion of the spike protein gene sequence into a Chinese Hamster Ovary (“CHO”) cell line. Aragen is a leading contract research organization focused on accelerating pre-
clinical biologics product development, has extensive experience building CHO cell lines for recombinant proteins, such as monoclonal antibodies. Aragen successfully inserted
the NIH pre-fusion spike protein gene sequence into a CHO cell line and we are currently producing Phase 1 clinical material based upon this cell line.
 
We entered into both a material transfer agreement and a non-exclusive research license agreement with Inspirevax Inc. for the use of intranasal mucosal adjuvants in our NT-
CoV2-1 vaccine candidates. Regarding the intranasal mucosal adjuvants of interest, BDX300 and BDX301 are proteosome-based adjuvants comprised of proteins and
lipopolysaccharides with improved attributes including enhanced immune response, manufacturing efficiency and the benefits of intranasal vaccine administration. More
recently, we entered an exclusive global license agreement with Inspirevax for its BDX301 adjuvant. These agreements allow for collaboration and research regarding the
intranasal delivery of the vaccine during clinical development with the opportunity to enter into a commercial agreement upon regulatory approval of the intranasal vaccine. In
particular, under the exclusive license agreement, we will be forming a joint committee with Inspirevax to oversee the clinical development efforts collaboratively. The NT-
CoV2-1 vaccine containing Inspirevax’s intranasal mucosal adjuvant BDX301 has been studied in pre-clinical animal studies, including hamster viral challenge studies and
mouse immunogenicity studies. A rabbit toxicology study has been initiated and is required for regulatory approval prior to the Phase 1 clinical study.
 
We began pre-clinical studies in June of 2021 through our collaboration and material transfer agreement with the NRC. We initiated an immunogenicity study in mice to
evaluate several adjuvant candidates. On August 30, 2021, we announced the successful completion of these mouse immunogenicity studies that supported further development
using either the intramuscular or intranasal routes of administration. A hamster challenge study was initiated in September of 2021 to assess inhibition of viral replication using



adjuvants specific for intramuscular and intranasal administration. In December of 2021, we announced that both formulations generated robust immune responses and reduced
the SARS-CoV-2 viral loads to undetectable levels in the nasal passages and lungs five days following a viral challenge. By contrast, hamsters in the control groups that had
received saline or adjuvants alone had no detectable immune response and substantial viral loads. The vaccines delivered by intranasal and intramuscular routes generated
immune responses as measured by multiple assays. On June 14, 2022, we announced that the results of these studies were published in Scientific Reports, a Nature journal.
 
In March 2022, following a positive assessment of a rabbit-based pilot study, we initiated a Good Laboratory Practice (GLP) toxicology study to evaluate the safety profile and
immunogenicity of NT-CoV2-1 in rabbits. This important preclinical study is designed to provide data required to advance our intranasal vaccine candidate into human clinical
studies. We announced favorable preliminary results in August 2022 and, as of December 2022, the study has concluded and we completed the full set of toxicology data, which
is needed to support the filing of an Investigational New Drug (“IND”) application for NT-CoV2-1. Based on the findings of the final toxicology report, including a full
histopathology evaluation, we were able to confirm a safety and immunogenicity profile that further support our plan to submit regulatory filings required to progress to a Phase
1 clinical study.
 
While we previously had a Type B Pre-IND Meeting with the FDA on our intramuscular vaccine product candidate, we again met with the FDA in a Type B Pre-IND Meeting
request to discuss our intranasal vaccine product candidate. As a result of this meeting, the FDA indicated that we could file an IND application for NT-CoV2-1 following the
availability of the final GLP toxicology report for inclusion in the IND.
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We believe the benefits of our NT-CoV2-1 vaccine product candidate through its intranasal delivery mechanism to be:
 

● Targeted Mucosal Immunity – Conventional injectable vaccines are poor inducers of mucosal immunity, whereas intranasal immunization can induce strong mucosal
immunity by enhancing the immune response at the entry sites of mucosal pathogens. When the SARS-CoV-2 virus enters the nasal cavity, the respiratory epithelial
layer is the first barrier against viral infection. The intranasal route of vaccination provides two additional layers of protection over intramuscular shots because (i) it
produces immunoglobulin A and resident memory B and T cells in the respiratory mucosa that are an effective barrier to infection at those sites, and (ii) cross-reactive
resident memory B and T cells can respond earlier than other immune cells should a viral variant start an infection.

 
● Needle-Free Administration – As an obvious benefit, intranasal administration means needle-free delivery, resulting in meaningful differentiation for children and

needle-phobic populations, improved compliance and the potential for self-administration.
 

● Storage & Transport – The currently available mRNA-based vaccines have been delivered globally via stringent storage and transport requirements that strain
distribution logistics under the best of circumstances. A key benefit of our NT-CoV2-1 vaccine candidate is a significantly reduced handling burden, allowing transport
at a more manageable refrigeration temperature (5°C) that improves access globally including remote and under-vaccinated geographies.

 
 ● Durability – Broad initial success with mRNA vaccines has significantly diminished COVID-19’s impact and death, but the trade-off has been fleeting efficacy. By

benefitting from the immunological properties of the hybrid NIH/NRC construct, NT-CoV2-1 is potentially much more durable and long-lasting than currently available
mRNA-based therapies

 
Through assessment of a variety of factors, including our pre-clinical testing to date, the expected benefits noted above, and evolving variants and available vaccines in use, we
determined to focus our development efforts on the intranasal delivery of our vaccine product candidate, NT-CoV2-1, which we believe is more highly differentiated than the
currently available and late-stage COVID-19 vaccines. We are currently evaluating formulation options and considering regulatory pathways to advance the program. In
connection therewith, we are strategically assessing multiple opportunities inclusive of further regulatory guidance and requirements, and the potential implications thereof. As
a result, we now anticipate being in a position to file an IND application in the United States and/or a Clinical Trial Application in Canada and to thereafter commence a Phase 1
clinical study with NT-CoV2-1 in the back half of 2023.
 
We expect to use our currently available cash resources to continue to advance the development of NT-CoV2-1 through IND-enabling studies and commencement of a Phase 1
clinical trial with further clinical development being contingent upon the receipt of additional funding, including non-dilutive government grant funding which we continue to
pursue or partnering or out-licensing opportunities.
 
Our Antibiotic Product Candidate - Oragenics Derived Compound (ODC-x)
 
Members of our scientific team discovered that a certain bacterial strain of Streptococcus mutans, produces Mutacin 1140 (MU1140), a molecule belonging to the novel class of
antibiotics known as lantibiotics. Lantibiotics, such as MU1140, are highly modified peptide antibiotics made by a small group of Gram-positive bacterial species. Over 60
lantibiotics have been discovered, to date. We believe lantibiotics are generally recognized by the scientific community to be potent antibiotic agents.
 
In nonclinical testing, MU1140 has shown activity against all Gram-positive bacteria against which it has been tested, including those responsible for a number of healthcare
associated infections, or HAIs. A high percentage of hospital-acquired infections are caused by highly antibiotic-resistant bacteria such as methicillin-resistant Staphylococcus
aureus (MRSA) or multidrug-resistant Gram-negative bacteria. We believe the need for novel antibiotics is increasing as a result of the growing resistance of target pathogens to
existing FDA approved antibiotics on the market.
 
Lantibiotics have been difficult to investigate for their clinical usefulness as therapeutic agents in the treatment of infectious diseases due to a general inability to produce or
synthesize sufficient quantities of pure amounts of these molecules. Traditional fermentation methods can only produce minute amounts of the lantibiotic.
 
The timing of the filing of an IND regarding any future lantibiotic candidate is subject to our having sufficient available human, material and financing capital, which includes
research subjects, both animal and human, given all of our anticipated needs and expected requirements in connection with our ongoing research and development initiatives.
We expect to seek to continue to advance our lantibiotics program to an IND filing subject to the availability of both human and financial capital. Based upon the current
funding, we expect to reduce our focus on the identification of new potential lantibiotic candidates, efficient and cost-effective improvements in the manufacturing processes
and pre-clinical studies required to support a first in human Phase 1 clinical study until such time as we raise additional capital.
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In October 2021, we were awarded a small business innovation research grant in the amount of $250,000 (“Computer-aided Design for Improved Lantibiotics”, R41GM136034)
for the Company’s continued research and development of lantibiotics, including its collaborative program with the Biomolecular Sciences Institute at Florida International
University (FIU). The grant provides the Company with funding to develop novel lantibiotics for the treatment of ESKAPE pathogens (defined as Enterococcus faecium,
Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa, and Enterobacter spp.).
 
Product Candidates.
 
Through our wholly-owned subsidiary, Noachis Terra, we began the research and development stage for our new Terra CoV-2 and NT-CoV2-1 vaccine product candidates. We
hold a non-exclusive, worldwide intellectual property license agreement for certain research, patent applications and biological materials relating to the use of pre-fusion
coronavirus spike proteins for the development and commercialization of a vaccine against SARS-CoV-2. We also hold a non-exclusive license with the NRC that enables us to
pursue the rapid development of next-generation vaccines against SARS-CoV-2 (the “NIH License”) and its variants (the “NRC License”) and an exclusive global license with



Inspirevax (the “Inspirevax License” and, together with the NIH License and NRC License, the “License Agreements”).
 
Additionally, we are developing semi-synthetic lantibiotic analogs that may be effective against systemic Gram-positive multidrug infections, and analogs that may be effective
in treating Gram-negative infections. We seek to protect our product candidates through patents and patent applications, pursuant to the terms of the License Agreements.
 
Product/Candidate  Description  Application  Status
NT-CoV2-1  Intranasal vaccine candidate (plasmid + adjuvant) to

provide long lasting immunity against SARS-CoV-2
 Broad, community-based vaccine

immunity against SARS-CoV-2
 Pre-clinical

       
Antibiotics  Semi-synthetic analogs of MU1140: Member of

lantibiotic class of antibiotics
 Healthcare-associated infections  Pre-clinical

 
Our Business Development Strategy
 
Success in the biopharmaceutical and product development industry relies on the continuous development of novel product candidates. Most product candidates do not make it
past the clinical development stage, which forces companies to look externally for innovation. Accordingly, we expect, from time to time, to seek strategic opportunities through
various forms of business development, which can include strategic alliances, licensing deals, joint ventures, collaborations, equity or debt-based investments, dispositions,
mergers and acquisitions. We view these business development activities as a necessary component of our strategies, and we seek to enhance shareholder value by evaluating
business development opportunities both within and complementary to our current business, as well as opportunities that may be new and separate from the development of our
existing product candidates.
 
Recent Developments
 
Positive Lantibiotics Results. On March 14, 2023, we announced favorable findings from third party laboratory testing of several compounds in our lantibiotics platform to
combat multiple pathogens despite the resistance of those pathogens to standard-of-care antibiotics. Lantibiotics are a novel class of antibiotics with the potential to treat serious,
life-threatening infections. Through its platform, Oragenics has created more than 700 potential lantibiotic structures. Our lantibiotics platform is focused on the development of
new antibiotics effective against certain pathogens including Enterococcus faecium (VRE) and Staphylococcus aureus (MRSA). This preclinical testing was conducted through
our collaboration with Linnaeus Bioscience Inc. Testing by Linnaeus Bioscience demonstrated that the MRSA and VRE pathogen strains and clinical isolates remained sensitive
to several of our lantibiotic structures analyzed despite their resistance to so-called drugs of last resort such as oxacillin, methicillin, vancomycin and/or daptomycin. More than
2.8 million antibiotic-resistant infections occur in the U.S. each year, and more than 35,000 people die as a result. We are focused on addressing this unmet medical need
through our novel lantibiotics platform, and the results of our work with Linnaeus Bioscience advance our long-term mission to become a provider of effective treatments for
infectious diseases. We remain committed to fighting infectious diseases through the development of our lantibiotics pipeline against MRSA and VRE pathogens.
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New Chief Financial Officer, Secretary and Treasurer. On March 8, 2023, we announced the appointment of Ms. Janet Huffman as our Chief Financial Officer, Secretary and
Treasurer.
 
Ladenburg ATM Offering Sales Agreement. On February 24, 2023, we entered into an At the Market Offering Agreement with Ladenburg, Thalmann & Co., Inc. (the “Agent”),
pursuant to which we may issue and sell, from time to time, shares of its common stock (the “Shares”), depending on market demand, with the Agent acting as the sales agent or
principal (the “Offering”). Sales of the Shares may be made by any method permitted by law deemed to be an “at the market offering” as defined in Rule 415(a)(4) of the
Securities Act of 1933, as amended, including, without limitation, sales made directly on or through the NYSE American. The Agent will use its commercially reasonable
efforts to sell the Shares requested by us to be sold on our behalf, consistent with the Agent’s normal trading and sales practices, under the terms and subject to the conditions set
forth in the Sales Agreement. We have no obligation to sell any of the Shares. We may instruct the Agent not to sell the Shares if the sales cannot be effected at or above the
price designated by us from time to time and we may at any time suspend sales pursuant to the Sales Agreement. We intend to use the net proceeds from the Offering, if any, to
continue funding pre-clinical development of our SARS-CoV-2 vaccine, Terra CoV-1 and our lantibiotics program and for general corporate purposes, including research and
development activities, capital expenditures, and working capital. The precise amount and timing of the application of these proceeds will depend upon a number of factors,
such as the timing and progress of our research and development efforts, our funding requirements and the availability and costs of other funds.
 
Global Commercial License Agreement—Inspirevax. On February 23, 2023, we entered into a Commercial License Agreement with Inspirevax, Inc. for its novel intranasal
mucosal adjuvant, BDX301, for the development of NT-CoV2-1, our lead intranasal COVID-19 vaccine candidate. Under the exclusive licensing agreement, we will pursue the
development of NT-CoV2-1 with Inspirevax’s novel BDX301 intranasal mucosal adjuvant. They will also form a Joint Development Committee (JDC) comprising
representatives of both companies to oversee the development efforts collaboratively. We will make clinical, regulatory and commercial milestone payments, as well as tiered
royalty payments. Additionally, the agreement provides a certain period of time for the companies to expand their collaboration to pursue the development of additional
intranasal vaccine candidates using Inspirevax’s adjuvants.
 
Reverse Stock Split. On January 20, 2023, we effectuated a one for sixty reverse stock split of our authorized and issued and outstanding shares of common stock pursuant to
the Florida Business Corporation Act, which our Board of Directors approved in December 2022 to expeditiously meet the continued listing standards of the NYSE American,
LLC and to reduce the risk of being automatically delisted from the NYSE American due to the trading price of our common stock falling below the price that the NYSE
American views as low.
 
Restatement . On April 4, 2023, the management and the Audit Committee of the Company’s Board of Directors concluded that the following financial statements should be
restated and should no longer be relied upon:
 
 i. The Company’s unaudited consolidated financial statements for the three months ended March 31, 2022 included in the Company’s Quarterly Report on Form 10-

Q, filed with the SEC on May 13 2022 (the “Q1 2022 10-Q”); and
   
 ii. The Company’s unaudited consolidated financial statements for the three and six months ended June 30, 2022 included in the Company’s Quarterly Report on Form

10-Q, filed with the SEC on August 9, 2022 (the “Q2 2022 10-Q”); and
   
 iii. The Company’s unaudited consolidated financial statements for the three and nine months ended September 30, 2022 included in the Company’s Quarterly Report

on Form 10-Q, filed with the SEC on November 14, 2022 (the “Q3 2022 10-Q”).
 
All such amendments were filed with the SEC on April 14, 2023.
 
Financial Overview
 
Grant revenue
 
The Company was awarded a small business innovation research grant during the third quarter of 2021 in the amount of $250,000 (“Computer-aided Design for Improved
Lantibiotics” R41GM136034) for the Company’s continued research and development of lantibiotics, including its collaborative program with the Biomolecular Sciences
Institute at FIU. The Company recognizes grant revenue as reimbursable grant costs are incurred up to the pre-approved award limits within the budget period. The costs
associated with these reimbursements are reflected as a component of research and development expenses in the accompanying consolidated statement of operations.



 
Research and Development Expenses
 
Research and development consist of expenses incurred in connection with the discovery and development of our product candidates. These expenses consist primarily of
employee-related expenses, which include salaries and benefits and attending science conferences; expenses incurred under our License Agreements with third parties and
under other agreements with contract research organizations, investigative sites and consultants that conduct our clinical trials and a substantial portion of our nonclinical
studies; the cost of acquiring and manufacturing clinical trial materials; facilities, depreciation and other allocated expenses, which include direct and allocated expenses for rent
and maintenance of facilities and equipment, and depreciation of fixed assets; license fees, for and milestone payments related to, in-licensed products and technology; stock-
based compensation expense; and costs associated with nonclinical activities and regulatory approvals. We expense research and development costs as incurred.
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Our research and development expenses can be divided into (i) clinical research and (ii) nonclinical research and development activities. Clinical research costs consist of
clinical trials, manufacturing services and regulatory activities, all of which are largely provided by third parties. Nonclinical research and development costs consist of our
research activities, research activities provided by third parties, our own nonclinical studies, nonclinical studies provided by third parties, the acquisition of in process research
and development, related personnel costs and laboratory supplies, and other costs such as rent, utilities, depreciation and stock-based compensation and research expenses we
incur associated with the development of our product candidates. While we are currently focused on advancing our product development programs, our future research and
development expenses will depend on the clinical success of our product candidates, as well as ongoing assessments of each product candidate’s commercial potential. In
addition, we cannot forecast with any degree of certainty which product candidates may be subject to future collaborations, when such arrangements will be secured, if at all,
and to what degree such arrangements would affect our development plans, research expenses and capital requirements.
 
Our research and development expenses were $10,072,684 and $10,586,144 for the years ended December 31, 2022 and 2021, respectively.
 
Our current product development strategy contemplates an expected increase in our research and development expenses in the future as we continue the advancement of our
product development programs for our vaccine and lantibiotic product candidates, with greater near-term emphasis on our vaccine product candidate. The lengthy process of
completing pre-clinical studies, clinical trials; seeking regulatory approval for our product candidates; and expanding the potential claims we are able to make, requires
expenditure of substantial resources. Any failure or delay in completing pre-clinical studies, clinical trials, or in obtaining regulatory approvals, could cause a delay in generating
product revenues and cause our research and development expenses to increase and, in turn, have a material adverse effect on our operations. Our current product candidates are
not expected to be commercially available until we are able to obtain regulatory approval from the FDA or the regulatory authority in other jurisdictions where we may seek
approval.
 
Our plan is to budget and manage expenditures in research and development such that they are undertaken in a cost-effective manner yet still advance the research and
development efforts. While we have some control under our Lantibiotic program and the License Agreements as to the planning and timing of our research and development
and therefore the timing of when expenditures may be incurred for various phases of agreed upon projects, actual expenditures can vary from period to period. Subject to
available capital, we expect overall research and development expenses to increase as a result of our vaccine product candidate and to remain relatively constant with respect to
our lantibiotic program. Our research and development projects are currently expected to be taken to the point where they can be licensed or partnered with larger
pharmaceutical companies.
 
General and Administrative Expenses
 
General and administrative expenses consist principally of salaries and related costs for personnel in executive, finance, business development, marketing, information
technology, legal and human resources functions. Other general and administrative expenses include facility costs not otherwise included in research and development
expenses, patent filing, and professional fees for legal, consulting, auditing and tax services.
 
We anticipate that our general and administrative expenses may remain flat, but be subject to variability for, among others, the following reasons:
 
 ● to support our research and development activities, which, subject to available capital, we expect to expand as we continue the development of our product candidates;
 
 ● the efforts we undertake from, time to time, to raise additional capital; and
 
 ● the increased payroll, and stock-based compensation, expanded infrastructure and consulting, legal, accounting and investor relations costs associated with being a

public company.
 
Other Income (Expense)
 
Other income (expense) includes local business taxes, as well as interest income and expense. Interest income consists of interest earned on our cash and cash equivalents. The
primary objective of our investment policy is capital preservation. Interest expense consists primarily of interest and costs associated with our indebtedness.
 
Income Taxes
 
At December 31, 2022, the Company has federal and state tax net operating loss carryforwards of $150,083,903. Federal and state tax net operating loss carryforwards
generated prior to December 31, 2017 will expire through 2037 and are not subject to taxable income limitations. Federal tax net operating loss carryforwards generated
subsequent to December 31, 2017, do not expire but are subject to taxable income limitation pursuant to the Tax Cuts and Jobs Act that was enacted on December 22, 2017.
State of Pennsylvania tax net operating loss carryforwards will expire through 2036. The Company also has federal research and development tax credit carryforwards of
$4,834,847. The federal tax credit carryforward will expire beginning in 2021 and continuing through 2042 unless previously utilized.
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Utilization of net operating loss carryforwards and research and development credit carryforwards may be subject to a substantial annual limitation due to ownership change
limitations that may have occurred or, could occur in the future in accordance with Section 382 of the Internal Revenue Code of 1986 (“IRC Section 382”) and with Section 383
of the Internal Revenue Code of 1986, as well as similar state provisions. These ownership changes may limit the amount of net operating loss carryforwards and research and
development credit carryforwards that can be utilized annually to offset future taxable income and taxes, respectively. In general, an ownership change, as defined by IRC
Section 382, results from transactions increasing the ownership of certain stockholders or public groups in the stock of a corporation by more than 50 percentage points over a
three-year period. The Company has completed several financings since its inception, as well as the recent acquisition of Noachis Terra, which may result in a change in
ownership as defined by IRC Section 382, or could result in a change in control in the future. In each period since our inception, we have recorded a 100% valuation allowance
for the full amount of our deferred tax asset, as the realization of the deferred tax asset is uncertain. As a result, we have not recorded any federal tax benefit in our statements of
operations.
 
On December 22, 2017, the Jobs Act was enacted, which reforms corporate tax legislation in the United States and related laws. Any change in the Company’s reasonable
estimates of the impact of the Jobs Act will be included in the reporting period in which the change is identified in accordance with SAB Topic 5 EE.
 



At December 31, 2022 and 2021, we recorded a 100% valuation allowance against our deferred tax assets of approximately $41,166,900 and $37,452,000, respectively, as our
management believes it is uncertain that they will be fully realized. If we determine in the future that we will be able to realize all or a portion of our net operating loss
carryforwards, an adjustment to our net operating loss carryforwards would increase net income in the period in which we make such a determination.
 
Critical Accounting Estimates and Policies
 
Our discussion and analysis of our financial condition and results of operations are based upon our financial statements, which have been prepared in accordance with
accounting principles generally accepted in the United States (“US GAAP”). The preparation of financial statements in accordance with US GAAP requires us to make
estimates and assumptions that affect reported amounts and related disclosures. There are certain critical estimates that we believe require significant judgment in the
preparation of our financial statements. We consider an accounting estimate to be critical if:
 
 ● It requires us to make an assumption because information was not available at the time or it included matters that were highly uncertain at the time, we were making the

estimate; and
 
 ● Changes in the estimate or different estimates that we could have selected may have had a material impact on our financial condition or results of operations.
 
Stock-Based Payment Arrangements
 
Generally, all forms of stock-based payments, including stock option grants and warrants are measured at their fair value on the awards’ grant date typically using a Black-
Scholes Pricing Option Pricing Model. Stock-based compensation awards issued to non-employees for services rendered are recorded at the fair value of the stock-based
payment. The expense resulting from stock-based payments are recorded in research and development expense or general and administrative expense in the statement of
operations, depending on the nature of the services provided. Stock-based payment expense is recorded over the requisite service period in which the grantee provides services
to us. To the extent the stock option grants or warrants do not vest at the grant date they are subject to forfeiture.
 
Stock-Based Compensation
 
U.S. Generally Accepted Accounting Principles (“US GAAP”) requires all share-based payments to employees, including grants of employee stock options, to be recognized in
the financial statements based on their fair values as of the grant date. Stock-based compensation expense is recorded over the requisite service period in which the grantee
provides services to us, to the extent the options do not vest at the grant date and are subject to forfeiture. For performance-based awards that do not include market-based
conditions, we record share-based compensation expense only when the performance-based milestone is deemed probable of achievement. We utilize both quantitative and
qualitative criteria to judge whether milestones are probable of achievement. For awards with market-based performance conditions, we recognize the grant-date fair value of
the award over the derived service period regardless of whether the underlying performance condition is met. We account for forfeitures of stock-based awards as a component
of compensation expense as the forfeitures occur.
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New Accounting Pronouncements
 
There are no additional accounting pronouncements issued or effective during the twelve months ended December 31, 2022 that have had or are expected to have an impact on
our financial statements.
 
In May 2021, the Financial Accounting Standards Board (the “FASB”) issued ASU 2021-04, Earnings Per Share (Topic 260), Debt – Modifications and Extinguishments
(Subtopic 470-50), Compensation – Stock Compensation (Topic 718), and Derivatives and Hedging – Contracts in Entity’s Own Equity (Subtopic 815-40): Issuer’s Accounting
for Certain Modifications or Exchanges of Freestanding Equity-Classified Written Call Options. ASU 2021-04 provides guidance as to how entities should account for a
modification of the terms or conditions or an exchange of a freestanding equity-classified written call option (i.e., a warrant) that remains equity-classified after modification or
exchange as an exchange of the original instrument for a new instrument. An entity should apply the guidance provided in ASU 2021-04 prospectively to modifications or
exchanges occurring on or after the effective date. We adopted the new standard effective January 1, 2022, and there was no impact on our consolidated financial statements.
 
Recently Adopted Accounting Pronouncements
 
Income Taxes
 
In December 2019, the FASB issued ASU No. 2019-12, “Income Taxes (Topic 740): Simplifying the Accounting for Income Taxes (“ASU 2019-12”), which is intended to
simplify various aspects related to accounting for income taxes. ASU 2019-12 removes certain exceptions to the general principles in Topic 740 and also clarifies and amends
existing guidance to improve consistent application. This guidance is effective for fiscal years, and interim periods within those fiscal years, beginning after December 15, 2020,
with early adoption permitted. The Company’s adoption of the provisions of ASU No. 2019-12, did not have an impact on its consolidated financial statements and related
disclosures.
 
Results of Operations:
 

  Year Ended December 31,     
  2022   2021   Increase/Decrease   Percentage  

Grant revenue  $ 131,521  $ 86,987  $ 44,534   51.20%
Operating expenses:                 

Research, and development   10,072,684   10,586,144   (513,461)   (4.85)%
General and administrative   4,474,465   5,271,861   (797,396)   (15.13)%

Total operating expenses   14,547,149   15,858,005   (1,310,856)   (8.27)%
Loss from continuing operations   (14,415,628)   (15,771,018)   1,355,390   (8.59)%
Other income (expense):                 

Interest income   135,900   75,847   60,053   79.18%
Interest expense   (15,103)   (15,756)   653   -4.14%
Local business tax   (5,140)   (1,357)   (3,783)   278.78%
Other income   11,582   670   10,912   1628.66%

Total other income (expense), net   127,239   59,404   67,835   114.19%
Loss from continuing operations before income taxes   (14,288,389)   (15,711,614)   1,423,225   (9.06)%
Income tax benefit   —   —   —   0.00%
Net loss from continuing operations  $ (14,288,389)  $ (15,711,614)  $ 1,423,225   (9.06)%
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For the Years Ended December 31, 2022 and 2021
 
Grant revenue. We recorded grant revenue of $131,521 for the year ended December 31, 2022 compared to $86,987 for the year ended December 31, 2021; an increase of
$44,534, or 100.0%. This increase was attributable to the award of a small business innovation research grant and periodic drawdowns against the grant.
 
Research and Development. Research and development expenses were $10,072,684 for the year ended December 31, 2022 compared to $10,586,144 for the year ended
December 31, 2021; a decrease of $513,461 or 4.85%.
 

  
For the Year Ended
December 31, 2022   

For the Year Ended
December 31, 2021  

Lantibiotics Expense         
         
Clinical Research  $ —  $ — 
         
Non-clinical research and development activities   1,343,141   1,672,905 
         
Vaccine Development Expense         
         
Clinical Research   2,661,448   — 
         
Non-clinical research and development activities   6,068,095   8,913,239 
         
Total Research and Development expense  $ 10,072,684  $ 10,586,144 
 
The decrease was primarily due to the increased research and development costs reflected on the balance sheet as prepaid expense related to research and development not yet
completed. The research and development expenses attributable to the vaccine development program related to our taking the requisite preclinical steps to be in a position to
submit an Initial New Drug Application to the FDA or other regulatory agency, including conducting toxicology studies in mice, hamsters, and rabbits, enablement of COVID
19 variants, securing an adjuvant, assay testing, stability and release testing and preparing the elements necessary for manufacturing of our vaccine product candidate in order to
be in a position to move forward with a Phase 1 and Phase 2 clinical studies.
 
General and Administrative. General and administrative expenses were $4,474,465 for the year ended December 31, 2022 compared to $5,271,861 for the year ended
December 31, 2021; a decrease of $797,396, or 15.13%. This decrease was primarily due to decreases in non-employee stock-based compensation, employee stock-based
compensation, board fees, and salary costs of $705,636, $201,812, $149,978, and $122,637, respectively. These decreases were partially offset by increases in legal costs and
bonus costs of $255,667, and $127,000, respectively.
 
Other Income (Expense). Other income (expense) was $127,239 for the year ended December 31, 2022 compared to $59,404 for the year ended December 31, 2021; an
increase of $67,835. The net change was primarily attributable to an increase in interest income and gain on sale of property and equipment of $60,053 and $10,912, offset by a
decrease in local business tax of $3,783.
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Liquidity and Capital Resources
 
Since our inception, we have funded our operations primarily through the sale of equity securities in our initial public offering, the sale of equity securities and warrants in
private and public offerings, debt financing, warrant exercises and grants. As of December 31, 2022, we had an accumulated deficit of $(185,562,517) and we have yet to
achieve profitability. We incurred net losses of $(14,288,389) and $(15,711,614) for the years ended December 31, 2022 and 2021, respectively. We expect to incur significant
and increasing operating losses for the foreseeable future as we seek to advance our product candidates through nonclinical testing and clinical trials to ultimately obtain
regulatory approval and eventual commercialization, as well as a result of our restatement of the financial statements in our Q1 2022 10-Q, Q2 2022 10-Q, and Q3 2022 10-Q.
We will need to raise additional capital to fund our operations. We anticipate that our cash resources as of December 31, 2022, will be sufficient to fund our operations as
presently structured through the fourth quarter of 2023. There can be no assurance that additional capital will be available to us on acceptable terms, if at all. Adequate
additional funding may not be available to us on acceptable terms, or at all. Assuming we can raise additional capital, we expect that research and development expenses will
increase along with general and administrative costs, as we grow and operate our business. The following table sets forth the primary sources and uses of cash for each of the
periods indicated:
 

  
Years ended

December 31,  
  2022   2021  

Net cash used in operating activities  $ (15,228,483)  $ (13,470,212)
Net cash used by investing activities   (115,519)   (43,876)
Net cash provided by financing activities   (494,916)   23,140,216 
Net decrease in cash and cash equivalents  $ (15,838,918)  $ 9,626,128 

 
During the years ended December 31, 2022 and 2021, our operating cash flows from operations used cash of $(15,228,483) and $(13,470,212), respectively. The use of cash in
all periods primarily resulted from our net losses adjusted for non-cash items and changes in operating assets and liabilities. We had working capital surplus of $12,693,239 and
$26,262,129 as of December 31, 2022 and 2021, respectively.
 
Additional details of our financing activities for the periods reflected in this report as well as certain information on our outstanding shares of preferred stock are provided
below:
 
Financings
 
At-the-Market Program (“ATM Program”)
 
During the three months ended December 31, 2022, we issued 6,544 shares of common stock under our ATM Program, which generated gross proceeds of approximately
$72,000. We terminated the Sales Agreement with AGP effective December 29, 2022. As a result of the termination, we will not consummate any further sale of common stock
through the ATM Program. We were not subject to any termination penalties related to the termination of the Sales Agreement.
 
On February 24, 2023, we entered into an At the Market Offering Agreement with Ladenburg, Thalmann & Co., Inc. (the “Agent”), pursuant to which we may issue and sell,
from time to time, shares of its common stock (the “Shares”), depending on market demand, with the Agent acting as the sales agent or principal (the “Offering”). Sales of the
Shares may be made by any method permitted by law deemed to be an “at the market offering” as defined in Rule 415(a)(4) of the Securities Act of 1933, as amended,
including, without limitation, sales made directly on or through the NYSE American. The Agent will use its commercially reasonable efforts to sell the Shares requested by us to
be sold on our behalf, consistent with the Agent’s normal trading and sales practices, under the terms and subject to the conditions set forth in the Sales Agreement. We have no



obligation to sell any of the Shares. We may instruct the Agent not to sell the Shares if the sales cannot be effected at or above the price designated by us from time to time and
we may at any time suspend sales pursuant to the Sales Agreement. There can be no assurance that we will be able to successfully raise capital under our new ATM Program.
 
Other Financings
 
We enter into short term financing arrangements for the payment of our annual insurance premiums for our Directors and officers and employment practices insurance.
 
Directors’ and Officers’ Insurance
 
On August 5, 2022, The Company entered into a short-term note payable for $528,429 bearing interest at 6.24% to finance a portion of the Directors’ and officers’ liability
insurance and employment practices liability insurance premiums. Principal and interest payments on this note began August 24, 2022 and are made evenly based on a straight-
line amortization over a 10-month period with the final payment being due on May 24, 2023.
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On July 24, 2021, the Company entered into a short-term note payable for $600,169 bearing interest at 5.34% to finance a portion of the Directors’ and officers’ liability
insurance and employment practices liability insurance premiums. Principal and interest payments on this note began August 24, 2021 and were made evenly based on a
straight-line amortization over a 10-month period the final payment was made on May 24, 2022.
 
Our Outstanding Preferred Stock
 
During 2017, we issued shares of Series A and Series B Preferred Stock in financing transactions (the “Preferred Stock Financings”). In connection with the Preferred Stock
Financings, we filed Certificate of Designations of Preferences, Rights and Limitations of Series A and Series B Preferred Stock with the Secretary of State of the State of
Florida, effective May 10, 2017 and November 8, 2017, respectively. On August 26, 2022, holders of 4,000,000 shares of the Company’s Series A Convertible Preferred Stock,
and 2,550,000 shares of the Company’s Series B Convertible Preferred Stock converted the Series A Convertible Preferred Stock and the Series B Convertible Preferred Stock
into an aggregate of 15,167 shares of common stock. As of December 31, 2022 our outstanding Series A and Series B Preferred Stock and the amount of common stock that
may be issued upon conversion is set forth below:
 
 
Preferred Stock Series  Outstanding Shares  Common Stock Equivalents
Series A Preferred  5,417,000  9,028
Series B Preferred  4,050,000  13,500
 
In addition, we issued warrants to purchase shares of Common Stock to the Series A holders, and (ii) shares of Common Stock to the Series B holders in connection with the
Preferred Stock Financing. As of December 31, 2022, there are 11,828 and 11,720 shares of common stock held by our Series A and Series B holders respectively.
 
Except as otherwise required by law, the Series A and Series B Preferred Stock have no voting rights. However, as long as any shares of Series A and Series B Preferred Stock
are outstanding, we shall not, without the affirmative vote of the holders of a majority of the then outstanding shares of the Series A and Series B Preferred Stock, (a) alter or
change adversely the powers, preferences or rights given to the Series A or Series B Preferred Stock or alter or amend the Certificate of Designation, (b) amend its articles of
incorporation or other charter documents in any manner that adversely affects any rights of the holders of Series A and Series B Preferred Stock, (c) increase the number of
authorized shares of Series A and Series B Preferred Stock, or (d) enter into any agreement with respect to any of the foregoing. Upon any liquidation, dissolution or winding-up
by us, whether voluntary or involuntary that is not a Fundamental Transaction (as defined in the Certificate of Designations), the holders of Series A and Series B Preferred
Stock shall be entitled to receive out of the assets, the greater of (i) the product of the number of shares of Series A and Series B Preferred Stock then held by such holder,
multiplied by the Original Issue Price; and (ii) the amount that would be payable to such holder in the Liquidation (as defined in the Certificate of Designations) in respect of
Common Stock issuable upon conversion of such shares of Series A and Series B Preferred Stock if all outstanding shares of Series A and Series B Preferred Stock were
converted into Common Stock immediately prior to the Liquidation. The Series A and Series B Preferred Stock is classified as permanent equity. Each of the Series A and
Series B Preferred Stock have redemption rights to the extent we have funds legally available therefore, at any time after the fifth anniversary of the original issue date of the
applicable Series A and Series B Preferred Stock. We have the right to redeem all or any portion of the outstanding shares of Series A and Series B Preferred Stock at the
original issue price by providing at least seventy-five (75) days written notice of such redemption to all holders of the then outstanding shares of Series A and Series B
Convertible Preferred Stock.
 
Future Capital Requirements
 
Our capital requirements for 2023 will depend on numerous factors, including the success of our commercialization efforts and of our research and development, the resources
we devote to develop and support our technologies and our success in pursuing strategic licensing and funded product development relationships with external partners. Subject
to our ability to raise additional capital including through possible joint ventures and/or partnerships, we expect to incur substantial expenditures to further commercialize or
develop our technologies including continued increases in costs related to research, nonclinical testing and clinical trials, as well as costs associated with our capital raising
efforts and being a public company. We will require substantial funds to conduct research and development and nonclinical and Phase 1 and Phase 2 clinical testing of our
licensed, patented technologies and to develop sublicensing relationships for the Phase 2 and 3 clinical testing and manufacture and marketing of any products that are approved
for commercial sale. Our plans include seeking both equity and debt financing, alliances or other partnership agreements with entities interested in our technologies, or other
business transactions that would generate sufficient resources to ensure continuation of our operations and research and development programs.
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Our current available cash and cash equivalents provide us with limited liquidity. We believe our existing cash and cash equivalents, can allow us to fund our operating plan
through the end of 2023. We expect to continue to seek additional funding for our operations. Any such required additional capital may not be available on reasonable terms, if
at all. If we were unable to obtain additional financing, we may be required to reduce the scope of, delay or eliminate some or all of our planned clinical testing, research and
development and commercialization activities, which could harm our business. The sale of additional equity or debt securities may result in additional dilution to our
shareholders. If we raise additional funds through the issuance of debt securities or preferred stock, these securities could have rights senior to those of our common stock and
could contain covenants that would restrict our operations. We also will require additional capital beyond our currently forecasted amounts. For example, as we continue to
work on the development of our product candidates and enter into third party agreements in connection therewith, we will require additional capital.
 
Because of the numerous risks and uncertainties associated with research, development and commercialization of our product candidates, we are unable to estimate the exact
amounts of our working capital requirements. Our future funding requirements will depend on many factors, including, but not limited to:
 
 ● conduct pre-clinical research for our NT-CoV2-1 vaccine product candidate, file an IND with the FDA and, if approved, engage in Phase 1 clinical trials;
   
 ● identifying and securing clinical sites for the conduct of human trials for our product candidates;
   
 ● the determination to redeem all or any portion of our outstanding Series C Preferred Stock;

 



 ● the number and characteristics of the product candidates we pursue;

 
 ● the scope, progress, results and costs of researching and developing our product candidates, and conducting nonclinical and clinical trials including the research and

development expenditures we expect to make in connection with agreements with third parties we put in place to advance our research and development efforts;
 
 ● the timing of, and the costs involved in, obtaining regulatory approvals for our product candidates;
 
 ● our ability to maintain current research and development licensing agreements and to establish new strategic partnerships, licensing or other arrangements and the

financial terms of such agreements;
 
 ● our ability to achieve our milestones under our ECC agreement and licensing arrangements and the payment obligations we may have;
 
 ● the costs involved in preparing, filing, prosecuting, maintaining, defending and enforcing patent claims, including litigation costs and the outcome of such litigation;

and
 
 ● the timing, receipt and amount of sales of, or royalties on, our products and future products, if any.
 
We have based our estimates on assumptions that may prove to be wrong. We may need to obtain additional funds sooner or in greater amounts than we currently anticipate.
Potential sources of financing include strategic relationships, public or private sales of our shares or debt and other sources. We may seek to access the public or private equity
markets when conditions are favorable due to our long-term capital requirements. We do not have any committed sources of financing at this time, and it is uncertain whether
additional funding will be available when we need it on terms that will be acceptable to us, or at all. If we raise funds by selling additional shares of common stock or other
securities convertible into common stock, the ownership interest of our existing stockholders will be diluted. If we are not able to obtain financing when needed, we may be
unable to carry out our business plan. As a result, we may have to significantly limit our operations and our business, financial condition and results of operations would be
materially harmed.
 
Off-Balance Sheet Arrangements
 
We have no off-balance sheet arrangements.
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Tax Loss and Credit Carryforwards
 
At December 31, 2022, the Company has federal and state tax net operating loss carryforwards of $150,083,903. Federal and state tax net operating loss carryforwards
generated prior to December 31, 2017 will expire through 2037 and are not subject to taxable income limitations. Federal tax net operating loss carryforwards generated
subsequent to December 31, 2017, do not expire but are subject to taxable income limitation pursuant to the Tax Cuts and Jobs Act that was enacted on December 22, 2017.
State of Pennsylvania tax net operating loss carryforwards will expire through 2036. The Company also has federal research and development tax credit carryforwards of
$4,834,847. The federal tax credit carryforward will expire beginning in 2021 and continuing through 2042 unless previously utilized.
 
Utilization of net operating loss carryforwards and research and development credit carryforwards may be subject to a substantial annual limitation due to ownership change
limitations that may have occurred or, could occur in the future in accordance with Section 382 of the Internal Revenue Code of 1986 (“IRC Section 382”) and with Section 383
of the Internal Revenue Code of 1986, as well as similar state provisions. These ownership changes may limit the amount of net operating loss carryforwards and research and
development credit carryforwards that can be utilized annually to offset future taxable income and taxes, respectively. In general, an ownership change, as defined by IRC
Section 382, results from transactions increasing the ownership of certain stockholders or public groups in the stock of a corporation by more than 50 percentage points over a
three-year period. The Company has completed several financings since its inception which may result in a change in ownership as defined by IRC Section 382 or could result
in a change in control in the future.
 
On December 22, 2017, the Jobs Act was enacted, which reforms corporate tax legislation in the United States and related laws. Any change in the Company’s reasonable
estimates of the impact of the Jobs Act will be included in the reporting period in which the change is identified in accordance with SAB Topic 5 EE.
 
At December 31, 2022 and 2021, we recorded a 100% valuation allowance against our deferred tax assets of approximately $41,166,900 and $37,452,000, respectively, as our
management believes it is uncertain that they will be fully realized. If we determine in the future that we will be able to realize all or a portion of our net operating loss
carryforwards, an adjustment to our net operating loss carryforwards would increase net income in the period in which we make such a determination.
 
Inflation
 
Inflation affects the cost of raw materials, goods and services that we use. In recent years, inflation has been modest but has recently increased. High energy costs and
fluctuations in commodity prices can affect the cost of all raw materials and components. Although we cannot precisely determine the effects of inflation on our business, it is
management’s belief that the effects on operating results will not be significant. We do not believe that inflation has had a material impact on our results of operations for the
periods presented, except with respect to payroll-related costs and other costs arising from or related to government-imposed regulations.
 
ITEM 7A. QUANTITATIVE AND QUALITATIVE DISCLOSURES ABOUT MARKET RISK.
 
Not applicable.
 
ITEM 8. FINANCIAL STATEMENTS AND SUPPLEMENTARY DATA.
 
The Financial Statements are incorporated herein by reference to pages F-1 to F-20 at the end of this report and the supplementary data is not applicable.
 
ITEM 9. CHANGES IN AND DISAGREEMENTS WITH ACCOUNTANTS ON ACCOUNTING AND FINANCIAL DISCLOSURE.
 
Not Applicable.
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ITEM 9A. CONTROLS AND PROCEDURES.
 
Disclosure Controls and Procedures
 
Management’s evaluation of the effectiveness of our disclosure controls and procedures as defined in Rules 13a-15(e) and 15d-15(e) of the Securities Exchange Act was
performed under the supervision and participation of our senior management, including our Chief Executive Officer and President, and Chief Financial Officer. The purpose of



disclosure controls and procedures is to ensure that information required to be disclosed in the reports filed or submitted under the Exchange Act is recorded, processed,
summarized and reported within the time periods specified in the SEC’s rules and forms, and that such information is accumulated and communicated to management,
including our Chief Executive Officer and President, and Chief Financial Officer, to allow timely decisions regarding required disclosures.
 
On April 4, 2023, the Principal Executive Officer and President, Chief Financial Officer, Audit Committee, and the Company’s Board of Directors, concluded that the
following financial statements should be restated and should no longer be relied upon:
 
 i. The Company’s unaudited consolidated financial statements for the three months ended March 31, 2022 included in the Company’s Quarterly Report on Form 10-

Q, filed with the SEC on May 13 2022 (the “Q1 2022 10-Q”); and
 

 ii. The Company’s unaudited consolidated financial statements for the three and six months ended June 30, 2022 included in the Company’s Quarterly Report on Form
10-Q, filed with the SEC on August 9, 2022 (the “Q2 2022 10-Q”); and

 
 iii. The Company’s unaudited consolidated financial statements for the three and nine months ended September 30, 2022 included in the Company’s Quarterly Report

on Form 10-Q, filed with the SEC on November 14, 2022 (the “Q3 2022 10-Q”).
 
The following errors impacted such filings: (i) not properly analyzing research and development contracts.
 
Management reviewed the terms and conditions of the research and development contracts and the payments and concluded that during the three-month period ended March 31,
2022, three- and six-month periods ended June 30, 2022, and the three- and nine- month periods ended September 30, 2022 amounts were paid as part of a prepayment
arrangement. Management reviewed Accounting Standards Codification Topic 730 Research and Development guidance related to recording initial upfront payments to
vendors and determined that the unaudited consolidated financial statements originally reported for the stated periods classified research and development expense on the
unaudited consolidated statement of operations that should be classified as prepaid expense on the Company’s unaudited consolidated balance sheet.
 
The Company determined that the reporting effects of the above errors had a material impact to the Company’s unaudited consolidated financial statements of the Company for
the Q1 2022 10-Q, Q2 2022 10-Q, and Q3 2022 10-Q. As a result, the Company determined that the unaudited consolidated financial statements should be restated, and the
Company should file an amendment to the Q1 2022 10-Q, Q2 2022 10-Q, and Q3 2022 10-Q with the SEC. All such amendments were filed with the SEC on April 14, 2023.
 
As a result, we have concluded that there is a material weakness related to the review of research and development contracts and determined that our disclosure controls and
procedures and internal control over financial reporting were not effective. Under Public Company Accounting Oversight Board standards, a material weakness is a deficiency,
or combination of deficiencies, in internal control over financial reporting, such that there is a reasonable possibility that a misstatement of our consolidated annual or interim
financial statements will not be prevented or detected on a timely basis. The existence of this issue could adversely affect us, our reputation or investor perceptions of us. We
will take measures to remediate the underlying cause of the material weakness noted above. As we continue to evaluate and work to remediate the material weakness, we may
determine to take additional measures to address the control deficiencies.
 
Although we plan to complete this remediation process as quickly as possible, we cannot provide any assurance as to when the remediation process will be complete, and our
measures may not prove to be successful in remediating the material weakness. If our remedial measures are insufficient to address the material weakness, or if additional
material weaknesses or significant deficiencies in our internal control over financial reporting are discovered or occur in the future, our consolidated financial statements may
contain misstatements and we could be required to restate our financial results. In addition, if we are unable to successfully remediate the material weakness or if we are unable
to produce accurate consolidated financial statements in the future, our stock price, liquidity and access to the capital markets may be adversely affected and we may be unable
to maintain compliance with applicable stock exchange listing requirements. Further, because of its inherent limitations, even our remediated and effective internal control over
financial reporting may not prevent or detect all misstatements. Also, projections of any evaluation of effectiveness to future periods are subject to the risk that controls may
become inadequate because of changes in our conditions, or that the degree of compliance with our policies or procedures may deteriorate.
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Changes in Internal Controls over Financial Reporting
 
Our management, with the participation of our Chief Executive Officer, President, and Chief Financial Officer, has concluded there were no other significant changes in our
internal controls over financial reporting that occurred during our last fiscal quarter that has materially affected, or is reasonably likely to materially affect, our internal control
over financial reporting.
 
As a result of the COVID-19 pandemic, certain employees began working remotely in March 2020. Notwithstanding these changes to the working environment, we have not
identified any material changes in our internal control over financial reporting. We will continue to monitor and assess the COVID-19 situation to determine any potential
impact on the design and operating effectiveness of our internal controls over financial reporting.
 
Limitations on the Effectiveness of Controls
 
Our management, including our Chief Executive Officer and President, and Chief Financial Officer, does not expect that our Disclosure Controls and internal controls will
prevent all errors and all fraud. A control system, no matter how well conceived and operated, can provide only reasonable, not absolute, assurance that the objectives of the
control system are met. Further, the design of a control system must reflect the fact that there are resource constraints, and the benefits of controls must be considered relative to
their costs. Because of the inherent limitations in all control systems, no evaluation of controls can provide absolute assurance that all control issues and instances of fraud, if
any, within the Company have been detected. These inherent limitations include the realities that judgments in decision-making can be faulty, and that breakdowns can occur
because of a simple error or mistake. Additionally, controls can be circumvented by the individual acts of some persons, by collusion of two or more people, or by management
or board override of the control.
 
The design of any system of controls also is based in part upon certain assumptions about the likelihood of future events, and there can be no assurance that any design will
succeed in achieving its stated goals under all potential future conditions; over time, controls may become inadequate because of changes in conditions, or the degree of
compliance with the policies or procedures may deteriorate. Because of the inherent limitations in a cost-effective control system, misstatements due to error or fraud may occur
and not be detected.
 
Chief Executive Officer and Chief Financial Officer Certification
 
Appearing after the Signatures section of this report there is a Certification of the Chief Executive Officer and the Chief Financial Officer. The Certification is required in
accordance with Section 302 of the Sarbanes-Oxley Act of 2002 (the Section 302 Certifications). This Item of this report, which you are currently reading is the information
concerning the evaluation referred to in the Section 302 Certification and this information should be read in conjunction with the Section 302 Certification for a more complete
understanding of the topics presented.
 
Management’s Report on Internal Control over Financial Reporting
 
The management of Oragenics, Inc is responsible for establishing and maintaining adequate internal control over financial reporting, as such term is defined in the Securities
Exchange Act Rule 13a-15(f). The Company’s internal control over financial reporting is a process designed to provide reasonable assurance to the Company’s management and
Board of Directors regarding the reliability of financial reporting and the preparation of the financial statements for external purposes in accordance with accounting principles



generally accepted in the United States of America.
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The Company’s internal control over financial reporting includes those policies and procedures that (i) pertain to the maintenance of records that, in reasonable detail,
accurately and fairly reflect the transactions and dispositions of the assets of the Company; (ii) provide reasonable assurance that transactions are recorded as necessary to permit
preparation of financial statements in accordance with accounting principles generally accepted in the United States of America, and that receipts and expenditures of the
Company are being made only in accordance with authorizations of management and Directors of the Company; and (iii) provide reasonable assurance regarding prevention or
timely detection of unauthorized acquisition, use, or disposition of the Company’s assets that could have a material effect on the financial statements.
 
Because of its inherent limitations, internal controls over financial reporting may not prevent or detect misstatements. All internal control systems, no matter how well designed,
have inherent limitations, including the possibility of human error and the circumvention of overriding controls. Accordingly, even effective internal control over financial
reporting can provide only reasonable assurance with respect to financial statement preparation. Also, projections of any evaluation of effectiveness to future periods are subject
to the risk that controls may become inadequate because of changes in conditions, or that the degree of compliance with the policies or procedures may deteriorate.
 
Our management, under the supervision of the Chief Executive Officer and President, and the Chief Financial Officer, assessed the effectiveness of the Company’s internal
control over financial reporting as of December 31, 2022. In making this assessment, it used the criteria set forth by the Committee of Sponsoring Organizations of the
Treadway Commission (COSO) in Internal Control-Integrated Framework (1992) as updated in May of 2013, (the “2013 COSO Framework”). We integrated the changes
prescribed by the 2013 COSO Framework into our internal controls over financial reporting during the year ending December 31, 2015. We also used SEC guidance on
conducting such assessments. Based on our assessment, we have concluded that there is a material weakness related to the review of research and development contracts and
determined that our disclosure controls and procedures and internal control over financial reporting were not effective.
 
This annual report does not include an attestation report of our registered public accounting firm regarding internal control over financial reporting. Management’s report was
not subject to attestation by our registered public accounting firm pursuant to temporary rules of the Securities and Exchange Commission that permit us to provide only
Management’s report in this annual report.
 
ITEM 9B. OTHER INFORMATION.
 
None
 
ITEM 9C. DISCLOSURE REGARDING FOREIGN JURISTICTIONS THAT PREVENT INSPECTIONS.
 
Not Applicable
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PART III
 

ITEM 10. DIRECTORS, EXECUTIVE OFFICERS AND CORPORATE GOVERNANCE.
 
Directors and Executive Officers
 
The following table sets forth the names, ages and titles of the Company’s Directors, executive officers, key employees and the position they each hold with the Company.
 
Name  Age  Position
Charles L. Pope  71  Chairman and Director
Robert C. Koski  64  Director
Dr. Frederick W. Telling, Ph.D.  71  Director
Dr. Alan W. Dunton, M.D.  68  Director
Kimberly M. Murphy  60  President, Chief Executive Officer, and Director
Janet Huffman  51  Chief Financial Officer, Secretary and Treasurer
 
Directors of the Company
 
Charles L. Pope. Mr. Pope was elected Chairman on December 16, 2022 and has served as a Director since June 2010. Mr. Pope served as the Chief Financial Officer of Palm
Bancorp, Inc. from June 2009 to June 2012. From September 2007 through June 2009, Mr. Pope served as the Chief Financial Officer of Aerosonic Inc., a manufacturer of
aviation products. Mr. Pope served as the Chief Financial Officer of Reptron Inc., a manufacturer of electronic products, from March 2005 through June 2007. From March
2002 to March 2005, Mr. Pope served as Chief Financial Officer of SRI/Surgical Express, Inc. From February 2001 to March 2002, Mr. Pope served as Chief Financial Officer
of Innovaro, Inc. (formerly UTEK Corporation NYSE American: INV) a public company. Mr. Pope served as a Director for Trxade Health, Inc. (NASDAQ: MEDS). Mr. Pope
served as a Director of Innovaro, Inc. from March 2010 to August 2012. Mr. Pope also served as a director of Inuvo, Inc. from July 2008 through July 2018. Prior to this time,
Mr. Pope served as a Partner in the Audit and Financial Advisory Consulting Divisions of PricewaterhouseCoopers LLP, and he was also a Partner in the Accounting and SEC
Directorate in PricewaterhouseCoopers LLP’s New York City office. Mr. Pope holds a B.S. degree in Economics and Accounting from Auburn University and is a Certified
Public Accountant in Florida.
 
Mr. Pope brings to our Board over three decades of experience in the finance and accounting fields. In addition, Mr. Pope also has experience serving as a Director of public
companies.
 
Dr. Frederick W. Telling.  Dr. Telling has served as a Director since June 2010. Dr. Telling served as Chairman of the Board of Directors from February 4, 2011 through
December 16, 2022 and as Executive Chairman from May 2, 2021 through December 16, 2022. Dr. Telling retired from Pfizer Inc. in June 2007 after 30 years of service. At
Pfizer Dr. Telling served as its Corporate Vice President and Vice President of Corporate Strategic Planning and Policy. Dr. Telling also serves on the boards of various civic
and non-profit organizations. Dr. Telling holds a B.A. degree in History and Economics from Hamilton College and a MA degree in Industrial and Labor Relations and a PhD in
Economics and Public Policy from Cornell University.
 
Dr. Telling brings to our Board an extensive array of business and industry experience as well as experience as a director of public companies.
 
Dr. Alan W. Dunton. Dr. Dunton has served as a Director of Oragenics, Inc. since April 2011. He is the principal owner of Danerius, LLC, a biotechnology consulting
company which he founded in 2006. In addition to Oragenics, he is currently a Director of the public biotechnology company, Palatin, Inc. (AMEX: PTN), CorMedix
(NASDAQ: CRMD) and Recce Pharmaceuticals (ASX: RCE). Dr. Dunton has held significant senior positions in major pharmaceutical companies. Most recent was from
November 2015 through March 2018 as the Senior Vice President of Research, Development and Regulatory Affairs of Purdue Pharma L.P., a private pharmaceutical company.
From January 2007 until March 2009, Dr. Dunton served as President and Chief Executive Officer of Panacos Pharmaceuticals, Inc. In 2005, Dr. Dunton served as the Non-
Executive Chairman of the Board of Directors of ActivBiotics, Inc., a private biopharmaceutical company. Previously, he was the President and Chief Executive Officer of



Metaphore Pharmaceuticals, Inc. from 2003 until 2006, when it merged with ActivBiotics. From 2004 until 2005, Dr. Dunton served as a member of the Board of Directors of
Vicuron Pharmaceuticals until it was acquired by Pfizer, Inc. In 2002, Dr. Dunton served as President, Chief Operating Officer and a Director of Emisphere Technologies, Inc.,
a biopharmaceutical company. From 1994 to 2001, Dr. Dunton was a senior executive in various capacities in the Pharmaceuticals Group of Johnson & Johnson. From 1999 to
2001, Dr. Dunton was President and Managing Director of The Janssen Research Foundation, a Johnson & Johnson company. From 1998 to 1999, he served as Group Vice
President of Global Clinical Research and Development of Janssen. Prior to joining Janssen, Dr. Dunton was Vice President of Global Clinical Research and Development at the
R.W. Johnson Pharmaceutical Research Institute, also a Johnson & Johnson company. Prior to joining Johnson & Johnson, Dr. Dunton held positions in clinical research and
development at Syntex Corporation, CIBA-GEIGY Corporation and Hoffmann La Roche Inc. Dr. Dunton holds a MD degree from New York University School of Medicine,
where he completed his residency in internal medicine. He also was a Fellow in Clinical Pharmacology at the New York Hospital/Cornell University Medical Center.
 

95

 
 
Dr. Dunton brings to our Board a significant depth of experience in the pharmaceutical industry that will be invaluable to the Company as we continue to develop biotechnology
assets.
 
Robert C. Koski. Mr. Koski has served as a Director since June 2009. Mr. Koski has practiced as an attorney with the Koski Firm, a sole proprietorship located in Atlanta,
Georgia since 1992, where his practice includes litigation and tax law. Mr. Koski has also served as a partner in the Koski Family Limited Partnership, which beneficially owns
an interest in the Company, and as a Director of the Koski Family Foundation since December 1996. Mr. Koski holds a B.A. degree in Philosophy and English from Colgate
University, a JD from Emory School of Law and an LLM degree in Taxation and Litigation from Emory University.
 
Mr. Koski brings to our Board over two decades of experience in the legal field as a practicing attorney. In addition to his legal experience, Mr. Koski’s educational background
provides a foundation for leadership and consensus-building.
 
Executive Management
 
Kimberly M. Murphy. Ms. Murphy has served as our Chief Executive Officer and President since June 23, 2022 and as our Chief Financial Officer from December 15, 2022
through March 8, 2023. She has served as a director since May 2020. Before joining the Company, Ms. Murphy served as Vice President of the Influenza Franchise and Global
Vaccine Commercialization Leader at GlaxoSmithKline plc (NYSE: GSK) (“GSK”), where she led the global influenza vaccines business, global pandemic preparedness
across vaccines and antivirals, lifecycle management, business development, and global P&L management. Ms. Murphy also served as Vice President and Global Marketing
Head for the shingles vaccine, SHINGRIX. From June 2014 to May 2015, Ms. Murphy was Vice President and Lead for the North America Vaccines Integration Planning
Team, responsible for the integration planning of GSK’s acquisition of Novartis AG’s vaccine division. From October 2012 to June 2014, Ms. Murphy served as Vice President
of U.S. Vaccines Customer Strategy and from March 2011 to October 2012, she served as the Senior Director of U.S. Influenza Portfolio Strategy. Prior to joining GSK in
March 2011, Ms. Murphy worked for Novartis Vaccines and Diagnostics Inc., a division of Novartis AG (NYSE: NVS), as the head of the U.S. Meningococcal Franchise.
Before working for Novartis, Ms. Murphy enjoyed a distinguished career at Merck & Co., Inc. (NYSE: MRK). Ms. Murphy has previously served in board and advisory roles
for a privately-held vaccine development company, the Biotechnology Industry Organization’s Biodefense Advisory Council, and the Saint Joseph’s University Pharmaceutical
& Healthcare Marketing MBA Program. Ms. Murphy holds a B.A. degree in English from Old Dominion University and a M.B.A. degree in Marketing from Saint Joseph’s
University. Ms. Murphy has also completed the Marketing Excellence Program at the Wharton School of the University of Pennsylvania.
 
Ms. Murphy brings a wealth of experience in the commercialization and marketing of development-stage vaccine candidates, particularly those created by public companies.
Ms. Murphy’s skill will be vital to the Company’s development of a vaccine candidate for SARS-CoV-2.
 
Janet Huffman. Ms. Huffman has served as our Chief Financial Officer since March 8, 2023. Most recently, Ms. Huffman served as Chief Financial Officer for TRxADE
HEALTH, Inc., a Nasdaq-listed company focused on health services IT for retail pharmacies. In 2019, Ms. Huffman was a founding member of Banyan Pediatric Care Centers
and served as its Chief Financial Officer. After leading Banyan’s merger with Assisted 4 Living, Inc., an OTC-listed company later renamed Arboreta Healthcare Inc. and a
provider of skilled nursing, rehabilitation and assisted living services, she continued as Chief Financial Officer until February 2022. Prior to Arboreta Healthcare, Ms. Huffman
was the Chief Financial Officer for Signature HomeNow, a home healthcare services company. Earlier in her career, she served as Director of Finance and Regional Director of
Operations for Infinity Homecare and was Vice President of Finance for Family Home Health Services. Ms. Huffman obtained a Bachelor’s degree in accounting from the
University of South Florida.
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Board of Directors and Committees
 
Our property, affairs and business are under the general management of our Board of Directors as provided by the laws of the State of Florida and our Bylaws.
 
The Board of Directors conducts its business through meetings of the full Board and through committees of the Board. The Board of Directors has appointed standing Audit,
Compensation and Nominating and Governance Committees of the Board of Directors.
 
The Board periodically reviews the size of the Board and recommends any changes it determines to be appropriate given our needs. Under our Bylaws, the number of members
on the Board may be increased or decreased by resolution of the Board.
 
Independence of Directors
 
Our common stock is listed on a national securities exchange, the NYSE American. Accordingly, in determining whether our Directors are independent, we are required to
comply with the rules of the NYSE American. We also expect to continue to comply with securities and other laws and regulations regarding the independence of Directors,
including those adopted under Section 301 of the Sarbanes-Oxley Act and Rule 10A-3 under the Securities and Exchange Act of 1934 with respect to the independence of Audit
Committee members. The NYSE American listing standards define an “independent director” generally as a person, other than an officer of a company, who does not, in the
view of the company’s Board of Directors, have a relationship with the company that would interfere with the Director’s exercise of independent judgment. The Board has
affirmatively determined that each of the following Directors, constituting a majority of the Board, is independent within the meaning of the NYSE American listing standards:
 
Charles L. Pope
Dr. Frederick W. Telling
Dr. Alan Dunton
Robert Koski
 
Such independence definition includes a series of objective tests, including that the Director is not an executive officer employee of the company and has not engaged in
various types of business dealings with the company. In addition, as further required by the NYSE American listing standards, the Board has made a subjective determination as
to each independent director that no relationships exist which, in the opinion of the Board, would interfere with the exercise of independent judgment in carrying out the
responsibilities of a Director.
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Audit Committee Financial Expert
 
The Audit Committee members currently consist of Mr. Charles Pope, Dr. Frederick Telling and Dr. Alan Dunton with Mr. Pope serving as Chairman. The Board has
affirmatively determined that each such person met the independence requirements for audit committee purposes based on the more stringent independence standards imposed
by applicable NYSE American and SEC rules. In addition, the Board of Directors has determined that Mr. Pope is an “audit committee financial expert” as that term is defined
in Item 407(d)(5) of Regulation S-K promulgated under the Securities and Exchange Act of 1934. In March 2004, the Audit Committee adopted a written charter which was
modified on April 24, 2007 and on December 29, 2009. The Company believes that its Audit Committee Charter complies with the requirements related to Sarbanes-Oxley and
a current copy of the Audit Committee Charter is available on our website http://ir.oragenics.com/governance-docs.
 
Code of Ethics
 
We have adopted a code of ethics known as the Company Operating Principles, which is applicable to all of our Directors and employees, including our principal executive
officer and our principal financial officer. A copy of the Company Operating Principles can be found on our website at www.oragenics.com. Any future amendments to, or
waivers from, the Company Operating Principles will be posted on our website.
 
Section 16(a) Beneficial Ownership Reporting Compliance
 
Section 16(a) of the Securities Exchange Act of 1934 requires the Company’s officers and Directors and any persons who beneficially own more than ten percent of the
Company’s Common Stock to file reports of ownership and changes in ownership of such securities with the Securities and Exchange Commission Officers, Directors and
beneficial owners of more than ten percent of the Common Stock are required by applicable regulations to furnish the Company with copies of all Section 16(a) forms they file.
Based solely on its review of copies of forms furnished to the Company and written representations from the executive officers and Directors, the Company believes, all persons
subject to the reporting requirements with regard to the Common Stock complied with the applicable filing requirements during 2022.
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ITEM 11. EXECUTIVE COMPENSATION.
 
Compensation Discussion and Analysis
 
This section explains the objectives of our named executive officer compensation program, the compensation decisions we made with respect to compensation for our fiscal
year ended December 31, 2022, and the factors we considered in making those decisions, and focuses on the compensation of officers who are listed below as our “named
executive officers” and Key Employees:
 
 ● Kimberly Murphy, our President and Chief Executive Officer, and Chief Financial Officer, and
 ● Dr Martin Handfield, our Senior Vice President of Discovery Research
 ● Michael Sullivan, former Chief Financial Officer*
 
*Mr. Sullivan resigned from the Company effective December 14, 2022.
 
The Compensation Committee of our Board of Directors is responsible for establishing and evaluating our policies governing the compensation of our executive officers,
including our named executive officers. The Compensation Committee reviews and proposes recommendations to the Board of Directors regarding the compensation to be paid
to the Chief Executive Officer. In addition, the Compensation Committee reviews and approves the compensation to be paid to all other executive officers. The Compensation
Committee ensures that the total compensation paid to our executive officers is fair, reasonable and competitive. The Compensation Committee has, in the past, at times
included the other members of our Board of Directors in its deliberations regarding the salaries of our named executive officers.
 
At our 2021 Annual Meeting of Shareholders, on an advisory basis, a majority of the shareholders who voted on this matter, approved the compensation of our named executive
officers as disclosed in our Proxy Statement. The Compensation Committee believes the views of our shareholders are an important consideration when making decisions
regarding our compensation program and will continue to take the views of our shareholders into consideration when assessing our compensation program and making decisions
related to the structure and amount of pay.
 
Business Highlights
 
During 2022, we further developed our immunization product candidate to combat the novel coronavirus pandemic. Our compensation program continues to reflect the
challenges associated with designing a compensation program at the beginning of the year that addresses pre-clinical work towards the development of a vaccine. Despite such
challenges, the Compensation Committee remains committed to a philosophy which strongly aligns pay with demonstrated performance, and is confident that the decisions
made are reflective of this overarching philosophy.
 
Compensation Objective
 
Our named executive compensation programs are designed to achieve the following objectives:
 
 ● Attract, motivate and reward named executive officers whose knowledge, skills, performance and business relationships are critical to our success;
   
 ● Align the interests of our named executive officers and stockholders by motivating named executive officers to ultimately increase stockholder value as well as

facilitate retention;
   
 ● Motivate our named executive officers to manage our business to meet our short term and long-range goals and reward accomplishment of these goals;
   
 ● Provide a competitive compensation package which includes some pay for performance factors.
 
Compensation Determination Process
 
We conduct an annual review of named executive officer compensation, generally in December or January. At the Compensation Committee’s direction, our Chief Executive
Officer prepares an executive compensation review for each named executive officer, other than herself, which may include recommendations for:
 
 ● a proposed year-end bonus, if any, based on the achievement of individual and/or corporate objectives;
   
 ● a proposed increase, if any, in base salary and target annual incentive opportunity for the upcoming year; and
   
 ● an award, if any, of stock options or stock awards for the year under review.
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As part of the compensation review, our Compensation Committee also considers changes to a named executive officer’s employment agreement, compensation arrangements
and benefits, responsibilities or severance arrangements.
 
In accordance with NYSE American requirements, the Compensation Committee also meets in an executive session without the Chief Executive Officer to consider and make
recommendations to our Board of Directors regarding the Chief Executive Officer’s compensation, including base salary, cash bonus and year-end annual stock options. The
Compensation Committee also grants year-end stock options to other named executive officers based on, among other factors, recommendations by our Chief Executive
Officer.
 
In conjunction with the year-end annual compensation review, or as soon as practicable after the fiscal year-end, our Chief Executive Officer recommends to the Compensation
Committee the corporate objectives and other criteria to be utilized for purposes of determining cash bonuses (i) for each named executive officer for the upcoming year (in
accordance with that named executive officer’s employment agreement), and (ii) for all other employees as a group. The Compensation Committee in its discretion may revise
our Chief Executive Officer’s recommendations or make its own recommendations to our Board of Directors, which may in turn suggest further revisions. At the end of the
year, the Compensation Committee, in consultation with our Chief Executive Officer, reviews performance and determines the extent to which any established goals were
achieved.
 
Setting Compensation for Named Executive Officers - Compensation Committee, Board of Directors and Chief Executive Officer or Principal Executive Officer
 
The Compensation Committee of our Board of Directors has the primary responsibility for determining compensation of our named executive officers. Our Compensation
Committee recommends the compensation of our Chief Executive Officer or Principal Executive Officer and determines all compensation matters for our named executive
officers, including base salary, bonuses, and equity compensation. Our Board of Directors, after considering the recommendations of the Compensation Committee, makes the
final determination with respect to the compensation of our Chief Executive Officer or Principal Executive Officer. Utilizing input from our Chief Executive Officer or Principal
Executive Officer, the Compensation Committee makes an independent decision on compensation for each other named executive officers, although our Compensation
Committee has, on occasion, submitted its compensation determinations for named executive officers to our full Board of Directors for its approval.
 
Role of Compensation Consultant
 
Our Compensation Committee is authorized to engage a compensation consultants or other advisors to review our executive officers’ compensation, including a benchmarking
analysis against the compensation of executive officers at comparable companies, to ensure that our compensation is market competitive, with the goal of retaining and
adequately motivating our senior management. In March 2019 and January of 2020, our Compensation Committee retained Korn Ferry as a compensation consultant (“Korn
Ferry”) to assess our current compensation programs and provide recommendations for continued improved alignment of the programs with our compensation philosophy and
goals and to review and make recommendations regarding our executive and Director compensation for 2019 and 2020.
 
Our Compensation Committee evaluates the performance of its compensation consultant, considers alternative compensation consultants, and has the final authority to engage
and terminate such services. The Compensation Committee assessed the independence of Korn Ferry pursuant to SEC rules and the applicable listing standards of the NYSE
American and concluded that no conflict of interest exists that would prevent Korn Ferry from serving as an independent consultant to our Compensation Committee. This Korn
Ferry assessment has not been formally updated, nor has the engagement continued as the Compensation Committee believes, based on a variety of factors, including the small
number of employees, that an updated assessment was not warranted.
 
Benchmarking in the Context of Our Other Executive Compensation Principles
 
Our Compensation Committee reviews the compensation of similarly-situated executive officers at companies that we consider to be our peers, taking into consideration the
experience, position and functional role, level of responsibility and uniqueness of applicable skills of both our executive officers and those of our peers, and the demand and
competitiveness for attracting and retaining an individual with each executive officer’s specific expertise and experience. While this analysis is helpful in determining market-
competitive compensation for senior management, it is only one factor in determining our executive officers’ compensation, and our Compensation Committee exercises its
judgment in determining the nature and extent of its use.
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For purposes of comparing our executive compensation against the competitive market, our Compensation Committee reviews and considers the compensation levels and
practices of a group of comparable biotechnology companies known to the members of the Compensation Committee. This information was then used as a reference point for
our Compensation Committee to assess our current compensation levels in the course of its deliberations on forms and amounts of compensation. Given our objective of
attracting, retaining, motivating, and rewarding a highly-skilled team of executive officers and other employees, we aim to deliver a total compensation package that is within a
competitive range around the median as compared to peers, with an emphasis on equity incentive compensation so as to more effectively tie our named executive officers and
employees’ interests to those of our shareholders. In light of this, when undertaking such analysis, our Compensation Committee has reviewed data pertaining to the 25th, 50th
and 75th percentiles for base salary, total cash compensation (base salary plus annual bonus) and equity compensation. This competitive analysis is one factor, among others,
taken into account by our Compensation Committee in assessing current compensation levels and recommending changes to compensation or additional awards of equity. Our
Compensation Committee expects to review such compensation data as it believes necessary to make adjustments to its composition, taking into account changes in both our
business and the businesses of the companies in the peer group. Due to the small number of employees and executive officers we have, among other factors, our Compensation
Committee did not undertake an update to the peer group in 2022.
 
Our Compensation Committee believes that, given the competitiveness of our industry and our culture, our base compensation, annual cash bonuses and equity programs are
flexible enough to reward the achievement of clearly defined corporate goals and are sufficient to retain our existing executive officers and to hire new executive officers with
the appropriate qualifications and experience.
 
Elements of Named Executive Compensation
 
For 2022, the principal components of compensation for our named executive officers consisted of:
 
 ● Annual base salary;
   
 ● Annual bonus incentives; and
   
 ● Equity Incentive Awards / Option Awards.
 
Annual Base Salary
 
We provide our named executive officers with a base salary to compensate them for services rendered during the year. Generally, the base salaries reflect the experience, skills,
knowledge and responsibilities required of each executive officer, and reflect our executive officers’ overall performance and contributions to our business.
 
During its review of base salaries for executives, the Compensation Committee primarily considers:
 



 ● the negotiated terms of each named executive officer’s employment agreement, if any;

   
 ● an internal review of the named executive officer’s compensation, both individually and relative to other named executive officers; and
   
 ● base salaries paid by comparable companies in the biopharmaceutical industry that have a similar business and financial profile.
 
Salary levels are considered annually as part of the company’s performance review process. Merit-based increases to salaries are based on management’s assessment of the
individual’s performance, the recommendations made by the Chief Executive Officer to the Compensation Committee, and the comparative compensation at peer companies.
The factors used in determining increases in base salary include individual performance, changes in role and/or responsibility and changes in the competitive market
environment. The Compensation Committee periodically reviews the base salary for each executive officer.
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Annual Incentive Bonuses
 
We provide an opportunity for each of our named executive officers to receive an annual incentive bonus based on the satisfaction of individual and company objectives
established by the Compensation Committee and/or our Board of Directors, or if no objectives are established at the discretion of the Committee. These incentives are paid in
cash. For any given year, these objectives may include individualized goals or company-wide goals that relate to operational, strategic or financial factors such as progress in
developing our product candidates, achieving certain manufacturing, intellectual property, clinical and regulatory objectives, and raising certain levels of capital.
 
2022 Bonus Plan
 
The Company established performance-based bonus targets for its named executive officers in 2022 (the “2022 Bonus Plan”). The percentages were weighted for purposes of
determining bonuses, if any, for the Company’s executive officers with respect to 2022 performance. Under such a cash bonus program, Ms. Murphy, Mr. Sullivan, and Dr.
Handfield were eligible for cash bonuses of up to 50%, 35% and 25% of their respective base salaries, or $215,000, $87,500, and $55,800 respectively, (each a “Bonus Target”).
 

The bonuses payable to Ms. Murphy were to be based upon the achievement of the following objectives:
 

(i) Up to 50% of the Bonus Target for the vaccine development program’s Phase I clinical trial;
 
(ii) Up to 20% of the Bonus Target for the Company’s raising of additional capital;
 
(iii) Up to 7.5% of the Bonus Target for lantibiotic research and development planning;
 
(iv) Up to 7.5% of the Bonus Target for the Company’s share performance;
 
(v) Up to 7.5% of the Bonus Target for strategic planning initiatives; and
 
(vi) Up to 7.5% of the Bonus Target related to ensuring legal and regulatory compliance across the business.
 

The bonuses payable to Dr. Handfield were to be based upon the achievement of the following objectives:
 

(i) Up to 50% of the Bonus Target for lantibiotic research and development and regulatory filings;
 
(ii) Up to 20% of the Bonus Target for the vaccine development program, including pending toxicology study;
 
(iii) Up to 15% of the Bonus Target for strategic initiatives regarding the Company’s antivirals program research and development; and
 
(iv) Up to 15% of the Bonus Target for administrative, management, and regulatory compliance matters.

 
The executive officers’ actual bonuses for fiscal year 2022 were eligible to exceed 100% of their 2022 Bonus Target percentage in the event performance exceeds the
predetermined goals and/or upon the achievement of other specified goals, including stretch goals. Payment of bonuses to the Company’s executive officers under the 2022
Bonus Program and the actual amount of such bonus, if any, are at the discretion of the Compensation Committee.
 
The bonuses payable to Mr. Sullivan, our former Chief Financial Officer, were based upon the achievement of the following objectives: (i) Up to 40% of the Bonus Target for
financial performance objectives including the Company’s raising of additional capital, budgeting and financial planning; (ii) Up to 20% of the Bonus Target for strategic
planning initiatives; (iii) Up to 20% of the Bonus Target for the Company’s share performance; and (iv) Up to 20% of the Bonus Target for external corporate communications,
physical location management, and personnel development. Mr. Sullivan resigned effective December 14, 2022. A portion of bonuses earned were paid to Mr. Sullivan in
connection with his separation from us as an officer and employee.
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Equity Incentive Compensation
 
We believe that successful long-term corporate performance is more likely to be achieved with a corporate culture that encourages a long-term focus by our named executive
officers and other employees through the use of equity awards, the value of which depends on our stock performance. We established our 2021 Equity Incentive Plan to provide
all of our employees, including our named executive officers, with incentives to help align our employees’ interests with the interests of our stockholders and to enable them to
participate in the long-term appreciation of our stockholder value. Additionally, equity awards provide an important retention tool for all employees, as the awards generally are
subject to vesting over an extended period of time based on continued service with us.
 
We typically grant equity awards in connection with hiring a new employee. In addition, equity awards may also be granted for performance annually at, or soon after, the end
of each year, depending on position, performance and tenure at the Company.
 
The determination of whether to grant stock options, as well as the size of such grants, to our named executive officers involves assessments by the Compensation Committee
and our Board of Directors and, with respect to named executive officers other than herself, our Chief Executive Officer. Generally, annual equity awards are driven by our
desire to retain and motivate our named executive officers, and we consider individual performance and contributions during the preceding year to the extent the Compensation
Committee and our Board of Directors believe such factors are relevant. As with base salary and cash bonuses, in evaluating and determining stock option grants to our named
executive officers, the Compensation Committee and our Board of Directors also considers publicly available data from other similar clinical stage companies identified by the
Compensation Committee.
 
We currently grant stock options or stock awards to new employees when they join our Company based upon their position with us and their relevant prior experience. The



awards granted by the Compensation Committee generally vest over time during the ten-year option term (although some previously granted awards vest immediately), or upon
the achievement of certain milestones. Unless otherwise agreed to by us with respect to a termination without “cause” or for “good reason,” vesting and exercise rights
generally cease upon termination of employment, except in the case of death (subject to a one-year limitation), disability or retirement. Prior to the exercise of an option, the
holder has no rights as a stockholder with respect to the shares subject to such option, including voting rights or the right to receive dividends or dividend equivalents. In
addition to the initial option grants, our Compensation Committee may grant additional options to retain our employees and reward, or provide incentive for, the achievement of
corporate goals and strong individual performance. Our Board of Directors has not granted our Chief Executive Officer the discretion to grant options to non-executive
employees upon joining our Company, or to make grants during each annual non-executive employee review cycle.
 
It is our policy to award stock options at an exercise price equal to the closing price on the NYSE American Market of our common stock on the date of the grant. For purposes
of determining the exercise price of stock options, the grant date generally based upon the later of the first day of employment for newly hired employees, or the date and time
on which the Compensation Committee or Board approves the stock option grant.
 
We have no program, practice or plan to grant stock options, in coordination with the release of material nonpublic information. We also have not timed the release of material
nonpublic information for the purpose of affecting the value of stock options or other compensation, and we have no plan to do so. We do, however, have a policy regarding the
adjustment or recovery of stock option awards in connection with the restatement of our financial statements, as our stock option awards have not been tied to the achievement
of specific financial statement goals.
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Other Compensation
 
Other aspects of compensation applicable to our named executive officers consist of the following:
 
Retirement Benefits. We maintain a Simple Individual Retirement Arrangement plan in which all full-time employees, including our named executive officers, are eligible to
participate. We provide this plan to help its employees save some amount of their cash compensation for retirement in a tax efficient manner. We do not provide an option for its
employees to invest in our stock under the 401k plan. We match 100% of the employee’s contribution up to a maximum of 3% of the employee’s compensation.
 
Health and Welfare Benefits. All full-time employees, including our named executive officers, may participate in our health and welfare benefit programs, including medical,
dental and vision care coverage as may be provided and applicable to all employees.
 
Perquisites. We do not provide perquisites or other personal benefits to our named executive officers other than those that we provide to our employees.
 
Employment Agreements. During 2022, we had employment agreements in effect with Ms. Kimberly Murphy, Mr. Michael Sullivan, and Dr Handfield. We entered into
employment agreements with these officers to ensure that they would perform their respective roles with us for an extended period of time. In addition, we also considered the
critical nature of each of their positions and our need to retain them when we committed to these agreements. We had an employment agreement with Mr. Sullivan who resigned
as our officer and employee, effective December 14, 2022, but he continued to be available to us through a consulting arrangement for a limited time and on an hourly rate
basis.
 
2022 Named Executive Officer Compensation Decisions
 
We believe that the total compensation paid to our named executive officers for the fiscal year ended December 31, 2022 achieved the overall objectives of our executive
compensation program. In accordance with our overall objectives, we believe executive compensation for 2022 was competitive with other similarly sized companies. The
Compensation Committee took the following key compensation actions in 2022:
 
Base Salaries
 
During 2022, we made the following changes in annual base salary for named Executive Officers and key employees.
 

Name  
Annual Salary

For 2022   Increase   
Annual Salary

For 2023  
Kimberly Murphy  $ 430,000  $                  -  $ 430,000 
Dr Martin Handfield  $ 223.200   $ -  $ 223,200 

 
Determination of Cash Bonus-2022
 
We made performance-based cash bonus awards pursuant to the terms of the 2022 Bonus Plan to Ms. Murphy, Mr. Sullivan, and Dr. Handfield of $22,000, $35,000, and
$34,875 respectively, based upon their performance during 2022. These performance-based cash bonus awards were made in December of 2022.
 
Determination of Equity Awards:
 
We made stock option grants to Ms. Murphy, Mr. Sullivan, and Dr. Handfield, under the Company’s 2021 Equity Incentive Plan. Ms. Murphy and Mr. Sullivan received grants
to purchase 13,334 and 4,167 shares of Company common stock, respectively, at an exercise price of $17.70 per share, the closing price of the Company’s common stock on
the grant date, June 23, 2022. With respect to Ms. Murphy’s award, 2,666 options vested on the grant date, 2,666 options vested on December 23, 2022, 2,666 options will vest
on June 23, 2023, on December 23, 2023, and on June 23, 2024, respectively. With respect to Mr. Sullivan, 4,167 options vested on the grant date. In addition, Mr. Sullivan,
and Dr. Handfield, received grants which are subject to time-based vesting in equal annual installments over a three-year period on the first, second and third anniversaries of the
date of grant, to purchase 3,334 and 1,667 shares of Company common stock, respectively, at an exercise price of $21.37 per share, the closing price of the Company’s
common stock on the grant date, July 29, 2022.
 
The stock option awards are subject to the standard terms and conditions of the Company’s form of stock option agreement which includes, as applicable, earlier vesting upon a
change in control of the Company.
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Other Policies and Considerations - Employment Contracts and Change in Control Arrangements
 
We have entered into employment agreements with our President and Chief Executive Officer, Ms. Murphy, our Chief Financial Officer, Ms. Huffman, and our Senior Vice
President of Research and Development, Dr. Martin Handfield (the “Employment Agreements”).
 
Employment Agreements—Ms. Murphy, Chief Executive Officer and President
 
On June 23, 2022, Ms. Murphy entered into an Executive Employment Agreement with us under the terms substantially similar to the employment agreements of existing



executives. Under the terms of her Executive Employment Agreement, Ms. Murphy’s employment with us became effective June 23, 2022 and she receives an annual base
salary of $430,000 and will be eligible for a Performance Bonus with a target of 50% of her annual salary based on appropriate Company based and individual based targets in
the discretion of the Compensation Committee as approved by the full Board of Directors. Ms. Murphy will be eligible to participate in the medical insurance and other benefits
available to all employees except her annual vacation will be set at four (4) weeks.
 
In connection with Ms. Murphy’s employment, she also was awarded stock options to acquire 13,330 shares of common stock under our 2021 Equity Incentive Plan (the
“Plan”), at an exercise price of $17.70 which was our closing price on the grant date. The options have vested or shall vest as follows: 2,666 options vested on the grant date,
2,666 options vested on December 23, 2022, 2,666 options shall vest on June 23, 2023, 2,666 options shall vest on December 23, 2023, and 2,666 options shall vest on June
23, 2024, in each case provided Ms. Murphy has remained in continuous employment with us through such dates.
 
The Executive Employment Agreement is terminable at any time by us and upon 30 days’ notice by Ms. Murphy. Upon separation for any reason, Ms. Murphy shall receive her
base salary accrued through the date of termination, and any vested rights and benefits provided under our employee benefit plans and programs. In addition, if Ms. Murphy’s
separation from employment is terminated by us without Cause, for Good Reason by Ms. Murphy or for non-renewal by us after the end of the Initial Term and Ms. Murphy
signs a full general release then we would be obligated to pay Ms. Murphy six months of her annual base salary as severance plus any earned but unpaid Performance Bonus.
 
If Ms. Murphy’s employment is terminated by us without Cause or by Ms. Murphy for Good Reason during the period of 90 days either prior to or following a Change in
Control and Ms. Murphy signs a full general release then we would be obligated to pay Ms. Murphy six months of her annual base salary as severance, any earned, accrued but
unpaid bonus Performance Bonus and Ms. Murphy’s Performance Bonus for the year of the Change in Control at target level of performance. Additionally, with any such
termination Ms. Murphy’s stock options or other stock awards under our 2021 Equity Incentive Plan which are not vested shall vest as of her termination date. Under the
Executive Employment Agreement, “Change in Control” is defined as a transaction or series of transactions which constitutes a sale of control of the Company, a change in
effective control of the Company, or a sale of all or substantially all of our assets, or a transaction which qualifies as a “change in ownership” or “change in effective control” of
the Company or a “change in ownership of substantially all of the assets” of the Company under the standards set forth in Treasury Regulation section 1.409A-3(i)(5).
 
In the Executive Employment Agreement Ms. Murphy has agreed to duties of non-disclosure of Confidential Information, non-competition and non-solicitation and our
ownership of development provisions.
 
Employment Agreements—Ms. Huffman, Chief Financial Officer
 
On March 6, 2023, Ms. Huffman entered into an Executive Employment Agreement with us under the terms substantially similar to the employment agreements of existing
executives. Under the terms of her Executive Employment Agreement, Ms. Huffman’s employment with us became effective March 6, 2023 and she receives an annual base
salary of $250,000 and will be eligible for a Performance Bonus with a target of 35% of her annual salary based on appropriate Company based and individual based targets in
the discretion of the Compensation Committee as approved by the full Board of Directors. Ms. Huffman will be eligible to participate in the medical insurance and other benefits
available to all employees except her annual vacation will be set at four (4) weeks.
 
In connection with Ms. Huffman’s employment, she also was awarded stock options to acquire 7,000 shares of common stock under our 2021 Equity Incentive Plan (the
“Plan”), at an exercise price of $4.00 which was our closing price on the grant date. The options shall vest as follows: 1,400 options shall vest on the grant date, 1,400 options
shall vest on September 6, 2023, 1,400 options shall vest on March 6, 2024, 1,400 options shall vest on September 6, 2024, and 1,400 options shall vest on March 6, 2025, in
each case provided Ms. Huffman has remained in continuous employment with us through such dates.
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The Executive Employment Agreement is terminable at any time by us and upon 60 days’ notice by Ms. Huffman. Upon separation for any reason Ms. Huffman shall receive
her base salary accrued through the date of termination, and any vested rights and benefits provided under our employee benefit plans and programs. In addition, if Ms.
Huffman’s separation from employment is terminated by us without Cause or for non-renewal by us after the end of the Initial Term and Ms. Huffman signs a full general
release then we would be obligated to pay Ms. Huffman six months of her annual base salary as severance plus any earned but unpaid Performance Bonus.
 
If Ms. Huffman’s employment is terminated by us without Cause during the period of 30 days following a Change in Control and Ms. Huffman signs a full general release then
we would be obligated to pay Ms. Huffman six months of her annual base salary as severance, any earned, accrued but unpaid bonus Performance Bonus and Ms. Huffman’s
Performance Bonus for the year of the Change in Control at target level of performance. Additionally, with any such termination Ms. Huffman’s stock options or other stock
awards under our 2021 Equity Incentive Plan which are not vested shall vest as of her termination date. Under the Executive Employment Agreement, “Change in Control” is
defined as a transaction or series of transactions which constitutes a sale of control of the Company, a change in effective control of the Company, or a sale of all or substantially
all of our assets, or a transaction which qualifies as a “change in ownership” or “change in effective control” of the Company or a “change in ownership of substantially all of
the assets” of the Company under the standards set forth in Treasury Regulation section 1.409A-3(i)(5).
 
In the Executive Employment Agreement Ms. Huffman has agreed to duties of non-disclosure of Confidential Information, non-competition and non-solicitation and Company
ownership of developments provisions.
 
Employment Agreements—Dr. Handfield, Senior Vice President of Discovery Research
 
On May 11, 2010, Dr. Handfield entered into an Executive Employment Agreement with us. Under the terms of his Executive Employment Agreement, Dr. Handfield’s
employment became effective May 11, 2010 and he currently receives an annual base salary of $223,200 that is subject to adjustment from time to time as determined by the
Board of Directors. Dr. Handfield will be eligible for a Performance Bonus with a target of 25% of his annual salary based on appropriate Company based and individual based
targets in the discretion of the Compensation Committee as approved by the full Board of Directors. Dr. Handfield will be eligible to participate in the medical insurance and
other benefits available to all employees except his annual vacation will be set at four (4) weeks.
 
The Executive Employment Agreement is terminable at any time by either party and if Dr. Handfield is involuntarily terminated by us, he shall receive his base salary and
vacation pay each accrued through the date of termination, and any nonforfeitable benefits earned and payable to him under the terms of the employee handbook (which applies
to all employees) and benefits available under any applicable incentive plan in which the executive participates. In addition, if Dr. Handfield’s separation from employment is
not voluntary and without cause, we would be obligated to pay him six months of his annual base salary as severance and Dr. Handfield shall be entitled to out placement
services. If Dr. Handfield is terminated for Cause, he shall be entitled to receive his base salary and accrued vacation due through the date of termination and any nonforfeitable
benefits already earned and payable to Dr. Handfield under the terms of the employee handbook or other applicable incentive plans maintained by us. “Cause” is defined in the
Executive Employment Agreement as any action that is illegal, immoral, or improper that reflects on us, Dr. Handfield, or the ability of either to function optimally. If Dr.
Handfield voluntarily resigns, he shall be entitled to this base salary and accrued vacation due through the date of termination (including any mutually agreed upon notice
period) and any nonforfeitable benefits already earned and payable to Dr. Handfield under the terms of the employee handbook or other incentive plans maintained by us.
 
If Dr. Handfield dies during the term of employment with us, his estate shall be paid his salary as it would have accrued over a period of thirty days after the executive officer’s
death. We shall also extend Dr. Handfield’s right to exercise vested stock options for six months. In the event Dr. Handfield becomes disabled (as defined in the then applicable
short and long-term disability insurance policies) we shall pay to him his salary as it would have accrued over a period of 30 days after he became so disabled and we shall
extend his right to exercise vested stock options for six months.
 
The Executive Employment Agreement also includes non-disclosure and Company ownership of invention provisions, as well as a provision providing for the Company to
defend and indemnify Dr. Handfield if he is named as a defendant in any lawsuit regarding any action taken within his scope of employment. In the event of a change in control,
any stock options or other awards granted (other than performance awards) under our equity incentive plans shall become immediately vested in full and, in the case of stock



options, exercisable in full. If the change in control results in an involuntary separation from employment of Dr. Handfield within 180 days following a change in control, Dr.
Handfield would be entitled to (i) receive six months of salary and the extension of his benefits (excluding vacation time and paid time off) and (ii) exercise vested options for
six months from the date of separation. Under the Executive Employment Agreement, “involuntary separation of employment” means (i) termination without cause, (ii) any
reduction in responsibilities of office altering the status of the executive officer as an employee, or (iii) the duplication of the executive officer’s position by an equivalent
executive in an acquiring entity; and “change in control” is defined as the sale of the entire company, or substantially all of its assets, or the sale of the business unit employing
an individual which result in the termination of employment or subsequent transfer of the employment relationship to another legal entity, or any single party acquiring more
shares than are owned by the Koski Family Limited Partnership including its members and their immediate families, including spouses and their children
 
The annual base salaries provided in the Employment Agreements are payable in installments consistent with our normal payroll practices.
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The Employment Agreements also each include non-disclosure and Company ownership of invention provisions, as well as a provision providing for us to defend and
indemnify the executive if the executive is named as a defendant in any lawsuit regarding any action taken within the scope of employment. In the event of a change in control,
any stock options or other awards granted (other than performance awards) under our equity incentive plans shall become immediately vested in full and, in the case of stock
options, exercisable in full. If the change in control results in an involuntary separation from employment of the executive officer within 180 days following a change in control,
the executive officer would be entitled to (i) receive six months of salary and the extension of his benefits (excluding vacation time and paid time off) and (ii) exercise vested
options for six months from the date of separation. Under the Employment Agreements, “involuntary separation of employment” means (i) termination without cause, (ii) any
reduction in responsibilities of office altering the status of the executive officer as an employee, or (iii) the duplication of the executive officer’s position by an equivalent
executive in an acquiring entity.
 
Tax and Accounting Implications
 
Deductibility of Executive Compensation
 
The Compensation Committee takes into consideration the tax consequences of compensation to the named executive officers, but tax considerations are not a significant part of
our Company’s compensation policy.
 
Accounting for Share-Based Compensation
 
We account for share-based compensation in accordance with the requirements of FASB ASC Topic 718. This accounting treatment has not significantly affected our executive
compensation decisions.
 
Clawbacks
 
In order to further align management’s interests with those of shareholders and to support the Company’s governance practices, the Board of Directors adopted a recoupment
policy applicable to annual bonuses and other short-term and long-term incentive compensation based on financial targets (“Incentive Compensation”) received by current and
former executive officers of the Company and such other senior executives/employees of the Company who may from time to time be deemed subject to the policy by the
Board of Directors (“Covered Executive”). The policy provides that if, as a result of a restatement of the Company’s financial statements due to the Company’s material
noncompliance with any financial reporting requirement under the securities laws, a Covered Executive received more Incentive Compensation than the Covered Executive
would have received absent the incorrect financial statements, the Company shall recover said excess Incentive Compensation (defined as the excess of (i) the actual amount of
Incentive Compensation paid to the Covered Executive over (ii) the Incentive Compensation that would have been paid based on the restated financial results during the three-
year period preceding the date on which the Company is required to prepare such restatement). The policy also provides that if the Board of Directors makes a determination in
its sole discretion that a Covered Executive engaged in Misconduct (as defined below), the Board of Directors may require reimbursement or forfeiture of all or part of the
Incentive Compensation received by the Covered Executive. The Board of Directors may use its judgment in determining the amount to be recovered. Misconduct is defined as
(i) conviction of a felony, (ii) material breach of any agreement with the Company, (iii) material breach of any Company policy or code, (iv) act of theft, embezzlement or fraud,
(v) misrepresentation or misstatement of financial or performance results, and (vi) any other act or event that the Board of Directors has determined that recoupment is
appropriate.
 
Consideration of Stockholder Advisory Vote on Executive Compensation
 
The Compensation Committee also expects to consider the results of our stockholder advisory vote on executive compensation. Our shareholders have historically voted in
favor of the compensation of our named executive officers: approximately 78.7% of the shares represented in person or by proxy having voted in favor of the program. In light
of these results, the Compensation Committee has determined to substantially continue the executive compensation program. The Board of Directors determined that
stockholder advisory votes on executive compensation will be submitted to our shareholders annually until the next required advisory vote on the frequency of conducting
advisory votes on executive compensation.
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Summary Compensation Table
 
The following table sets forth the aggregate compensation in 2022 and 2021 for services in all capacities paid or accrued by the Company to Ms. Kimberly Murphy, and our
next most highly compensated officer who earned more than $100,000 in total salary and bonus during the fiscal year ended December 31, 2022, as well as a former executive
officer (the “Named Executive Officers”).
 

Name and principal position  Year   Salary   Bonus(1)   

Stock
Awards

(2)   

Option
Awards

(2)   

All Other
Compensation

(3)   Total  
Kimberly Murphy   2022   $ 224,923  $ 22,000  $ —  $ 232,000  $ 59,813  $ 538,736 
Chief Executive Officer and President   2021   $ —  $ —  $ —  $ —  $ —  $ — 
Dr Martin Handfield   2022   $ 223,200  $ 34,875  $ —  $ 35,000  $ 6,696  $ 299,771 
Senior Vice President Discovery
and Research   2021   $ 209,835  $ 39,060  $ __  $ 295,600  $ 6,295  $ 550,790 
Former Officer:                             
Michael O. Sullivan   2022   $ 250,000  $ 35,000  $ —  $ 142,500  $ 7,187  $ 434,687 
Chief Financial Officer   2021   $ 238,304  $ 70,000  $ —  $ 367,000  $ 7,124  $ 682,428 
 
(1) For Ms. Murphy, Mr. Sullivan, and Dr. Handfield, the amounts in this column for 2022 represent a performance-based cash bonus award made pursuant to the terms of the

2022 Bonus Plan which was earned in 2022 and paid in December 2022.



(2) The amounts in this column represent the aggregate grant date fair value computed in accordance with Financial Accounting Standards Board Accounting Standards
Codification, Topic 718, Compensation—Stock Compensation (ASC 718). Ms. Murphy and Mr. Sullivan received grants, under the Company’s 2021 Equity Incentive Plan,
to purchase 13,330 and 4,167 shares of Company common stock, respectively, at an exercise price of $17.70 per share, the closing price of the Company’s common stock on
the grant date, June 23, 2022. In addition, Mr. Sullivan, and Dr Handfield received grants, to purchase 3,334 and 1,667 shares of Company common stock, respectively, at an
exercise price of $21.37 per share, the closing price of the Company’s common stock on the grant date, July 29, 2022. . The stock option awards are subject to the standard
terms and conditions of the Company’s form of stock option agreement which includes, as applicable, earlier vesting upon a change in control of the Company. Under
Securities and Exchange Commission rules relating to executive compensation disclosure, the amounts shown exclude the impact of estimated forfeitures related to service-
based vesting conditions. Fair values relating to share grants have been determined under ASC 718 and were calculated using the common stock closing price on the date of
grant and multiplying that price by the number of shares subject to the share grant. The equity-based compensation expense relating to the stock grants is recognized over the
requisite service period of the grant. For option awards, we utilize the Black-Scholes Pricing Option Pricing Model to determine the fair value on the date of the grant
multiplied by the number of options subject to the option grants in accordance with ASC 718. The stock-based compensation expense relating to the stock option grants is
recognized over the requisite service period of the grant and the amounts included in the Option Awards column do not reflect compensation actually received by the named
executive officers. For information on the assumptions used to calculate the fair value of stock option grants, refer to Note 8 - “Stock Compensation Plan” in our financial
statements for the year ended December 31, 2022.

(3) Amounts in this column for Ms. Murphy, Mr. Sullivan, and Dr Handfield represent the Company’s matching contributions to our Simple IRA retirement plan. The retirement
plan requires us to match employee contributions up to the first 3% of compensation earned.

(4) Ms. Murphy commenced her employment with us on June 23, 2022 and her compensation and bonus are for the portion of the year she served as our President and Chief
Executive Officer. Prior to becoming our Chief Executive Officer, Ms. Murphy served as an independent director and was compensated in that capacity in accordance with
our director compensation program. See “Director Compensation” below for the amount of compensation Ms. Murphy was paid as an independent director prior to becoming
our President and Chief Executive Officer.

 
The Compensation Committee believes that our future success depends, in large part, upon our ability to maintain a competitive position in attracting, retaining and motivating
key personnel. The Compensation Committee utilizes the 2021 Equity Incentive Plan to provide incentives to employees. We do not have any separate long-term incentive
plans that provide compensation intended to serve as incentives for performance other than awards contemplated under, or pursuant to, our 2021 Equity Incentive Plan.
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Outstanding Equity Awards
 
The following table provides information concerning unexercised options outstanding as of December 31, 2022:
 

Name  

Number of
securities

underlying
unexercised
options (#)
exercisable   

Number of
securities

underlying
unexercised
options (#)

unexercisable   

Option
exercise
price ($)   

Option
expiration

date  
Kim Murphy   5,332   8,000(2)  17.70   6/23/2032 
President and Chief Executive Officer                 
Dr. Martin Handfield       1,667(1)  21.37   7/29/2032 
Senior Vice President of Discovery Research   417   833(1)  29.40   12/16/2031 
   1,222   2,444(1)  72.00   2/18/2031 
   6,111   1,222(1)  28.80   2/5/2030 
   3,667       43.80   9/27/2028 
   267       91.20   6/22/2028 
   233       222.00   6/27/2027 
   250       792.00   3/16/2025 
   67       528.00   12/8/2024 
Michael O. Sullivan   4,167       17.70   3/14/2023 
Former Chief Financial Officer   2,499       72.00   3/14/2023 
   8,330       28.80   3/14/2023 
   4,167       43.80   3/14/2023 
   300       91.20   3/14/2023 
   292       222.00   3/14/2023 
   333       792.00   3/14/2023 
   67       528.00   3/14/2023 
   42       516.00   3/14/2023 
 
(1) Represents awards that are time vested with each award vesting evenly on an annual basis over three years, subject to earlier vesting upon a change in control as defined in the

award agreements.
(2) Represents awards that are time vested with each award vesting evenly on a semi-annual basis over two years, subject to earlier vesting upon a change in control as defined in

the award agreements.
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Director Compensation
 
The Director Compensation program for 2022 consisted of the following:
 
Non-employee Directors
 
Cash Compensation. The Director compensation program for 2022 provided that all non-employee Directors would receive an annual base fee for service on the Board of
$45,000. In addition, the Chairperson of the Board and of our Audit Committee, Compensation Committee and Nominating Committee would also receive annual fees of
$40,000, $20,000, $15,000 and $10,000 respectively. All non-employee Directors serving on our Audit Committee, Compensation Committee and Nominating Committee
(other than as the Chairperson) would receive an annual fee of $10,000, $7,500, and $5,000, respectively, in connection with such committee service. In addition, from time to
time, the Board may establish special committees and in connection therewith determine the cash compensation that would be paid to the Directors serving on a special
committee at the time of the establishment of such committee. All fees for Board service are generally paid on or before the last business day of each quarter.
 
The Board expects to meet in-person for a minimum of four meetings each year. To the extent the Board meets in excess of six in-person meetings an additional per meeting fee
would also be considered to be paid to each Director by the Board for such additional in-person meeting. To the extent the Board determines to establish a special committee or
a special committee was previously established and continues to function, the Board would determine the cash compensation payable to each Director serving on any such



special committee.
 
Our Compensation Committee and our Board of Directors use market data as one means of evaluating and establishing Board remuneration. From time to time the
Compensation Committee seeks the advice for compensation consultants on matters related to executive compensation, board remuneration and related governance matters.
 
Equity Compensation-New Director. Equity compensation is issued to Directors upon joining our Board. Non-employee Directors receive a stock option for the purchase of
shares of Company’s Common Stock equating to $60,000 with an exercise price set as the Closing price of the Company’s Common Stock on the day immediately prior to the
appointment to the Board, which will immediately vest and be exercisable for ten years, subject to early termination under the terms of the 2021 Equity Incentive Plan. If new
Directors join the Board before July 1 of the calendar year, they would receive 100% of the value; 50% of such total value if they join between July 1 and October 1; 25% of
such total value if they join after October in a calendar year.
 
Annual Equity Compensation Awards. As part of the Director Compensation Program each non-employee director receives equity awards under the 2021 Equity Incentive Plan.
In July 2022. the Board considered and made annual equity awards to non-employee Directors of 3,667 stock options each which were awarded under the Company’s 2021
Equity Incentive Plan at an exercise price of $21.00 per share, the closing price on July 29, 2022. The options vested immediately.
 
The stock option awards are subject to the standard terms and conditions of the Company’s form of stock option agreement which includes earlier vesting upon a change in
control of the Company.
 
Discretionary Awards. As part of the Director Compensation Program, the Board may also make discretionary equity-based awards from time to time under our 2021 Equity
Incentive Plan. A discretionary equity-based award was made in 2022 to Dr. Telling in connection with his service as executive chairman.
 
Minimum dollar value stock ownership requirements. Each non-employee Director receiving the above equity-based awards will be subject to a minimum dollar value stock
ownership holding requirement with respect to the awards received as well as all prior equity awards under the 2021 Equity Incentive Plan which requirement is intended to
align the ability to sell shares with the performance of the Company’s stock price. The non-employee Directors will each be subject to a minimum dollar value stock ownership
requirement equal to six times the annual Board retainer ($270,000) which dollar threshold they would be precluded from selling shares of Company stock acquired from the
Company under its 2021 Equity Incentive Plan.
 
Reimbursement of Expenses. Non-employee Directors are also reimbursed for expenses incurred in connection with their attendance at Board or committee meetings and
reasonable out-of-pocket business expenses associated with their Board service.
 
Long-term Incentive Compensation. The Company did not have a Long-Term Incentive Compensation plan in place performance in 2022 for its Non-Employee Directors.
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The following table sets forth the compensation of our non-employee Directors in 2022.
 

Director Compensation Table
 

Name  

Fees earned
or paid in
cash (1)   

Stock
Awards   

Option
awards (2)   

All other
compensation

(3)   Total  
Dr. Frederick W. Telling  $ 150,182   —  $ 150,171         —  $ 299,695 
Robert C. Koski  $ 55,000   —  $ 77,007   —  $ 132,007 
Charles L. Pope  $ 82,500   —  $ 77,007   —  $ 159,507 
Dr. Alan W. Dunton  $ 75,832   —  $ 77,007   —  $ 170,089 
Kimberly W. Murphy  $ 37,943   —  $ —   —  $ 37,943 
 
(1) Amounts represent cash compensation earned by our Non-employee Directors during 2021 in connection with their Board service including any service on committees or

service in connection with special committees established by the Board. Amounts for Ms. Murphy were for the portion of the year she served as a non-employee independent
director.

  
(2) The amounts in this column represent the aggregate grant date fair value computed in accordance with Financial Accounting Standards Board Accounting Standards

Codification, Topic 718, Compensation—Stock Compensation (ASC 718). On June 23, 2022 and as part of the Company’s non-employee Director Compensation Program,
Dr. Telling was awarded stock options, under the Company’s 2021 Equity Incentive Plan to purchase 4,167 shares of Company common stock, respectively, at an exercise
price of $17.30 per share, the closing price of the Company’s common stock on the grant date, June 23, 2022. The options vested immediately. On July 29, 2022 and as part
of the Company’s non-employee Director Compensation Program, each non-employee Director was awarded stock options, under the Company’s 2021 Equity Incentive Plan
to purchase 3,667 shares of Company common stock, respectively, at an exercise price of $21.37 per share, the closing price of the Company’s common stock on the grant
date, July 29, 2022. The options vested immediately. As of the end of the year non-employee Directors, Telling, Koski, Pope, and Dunton have aggregate options to acquire,
19,779, 18,222, 18,222, 18,222 and 18,222, respectively and there are no stock awards outstanding for any non-employee Director.

  
(3) No other compensation was paid to the non-employee Directors except for reimbursement for travel expenses to Board meetings and other Board related meetings.
 
Employee Directors
 
The Director Compensation Program provides that employee Directors receive no additional compensation in connection with their board service. There was one employee
Director in 2022, Ms. Murphy, our President and Chief Executive Officer for portion of the year, and no separate compensation is paid for her service as a Director after she
became an executive officer of the Company. For a summary of Ms. Murphy’s compensation as a named executive officer, see the Summary Compensation Table.
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ITEM 12. SECURITY OWNERSHIP OF CERTAIN BENEFICIAL OWNERS AND MANAGEMENT AND RELATED STOCKHOLDER MATTERS.

 
The following table sets forth information about beneficial ownership of our Common Stock as of March 30, 2023 (unless otherwise noted) by (i) each shareholder

that has indicated in public filings that the shareholder beneficially owns more than five percent of the Common Stock, (ii) each of the Company’s directors and named officers
and (iii) all directors and officers as a group. Except as otherwise noted, each person listed below, either alone or together with members of the person’s family sharing the same
household, had, to our knowledge, sole voting and investment power with respect to the shares listed next to the person’s name.

 

Name and address(1)  

Number of shares
beneficially

owned   
Percentage of
ownership (2)  

Directors and officers         



Dr. Frederick W. Telling (3)   41,744   2.0%
Robert C. Koski (4)   48,571   2.3%
Charles L. Pope (5)   18,702   * 
Dr. Alan Dunton (6)   19,254   * 
Kimberly Murphy (7)   11,563   * 
Janet Huffman (8)   1,400   * 
(All Directors and officers as a group 6 persons)   141,234   6.6%
         
5% shareholder         
Joseph Hernandez (9)   153,334   7.0%

 
* Beneficial ownership percentage is less than 1%.
  
(1) Except as indicated, the address of the person named in the table is c/o Oragenics, Inc., 4902 Eisenhower Blvd., Suite 125, Tampa, Florida 33634.
(2) In computing the number of shares beneficially owned by a person and the percentage ownership of that person, shares of the Common Stock subject to options or warrants

held by that person that are currently exercisable or will become exercisable within 60 days after March 30, 2023 are deemed outstanding, while the shares are not deemed
outstanding for purposes of computing percentage ownership of any other person. Except as otherwise indicated, and subject to applicable community property laws, the
persons named in the table have sole voting and investment power with respect to all shares of the Common Stock held by them. Applicable percentage ownership is based
on 2,024,657 shares of the Common Stock outstanding as of March 30, 2023 an admission of beneficial ownership of those shares.

(3) Includes: (i) 22,398 shares able to be acquired pursuant to stock options, and (ii) 2,501 shares able to be acquired upon the exercise of warrants.
(4) The share amounts include: (i) 18,367 shares held by the Koski Family Limited Partnership (“KFLP”) of which Mr. Koski is a general partner; (ii) 5,000 shares able to be

acquired by the KFLP upon conversion of Series B Convertible Preferred Stock; (iii) 4,033 shares able to be acquired by the KFLP upon exercise of warrants; (iv) 2,940
shares owned directly by Mr. Koski; and (v) 18,231 shares able to be acquired pursuant to stock options. The address of the KFLP is 3525 Turtle Creek Boulevard #19B,
Dallas, TX 75219.

(5) Includes: 18,231 shares able to be acquired pursuant to stock options.
(6) Includes: (i) 18,231 shares able to be acquired pursuant to stock options and (ii) 334 shares able to be acquired upon the exercise of warrants.
(7) Represents shares able to be acquired upon the exercise of stock options.
(8) Represents shares able to be acquired upon the exercise of stock options.
(9) Based upon information provided by Mr. Hernandez in his Schedule 13D filing with the SEC on January 26, 2021, Mr. Hernandez is the beneficial owner of 153,334 shares

of Common Stock issuable upon exercise of warrants that became exercisable on May 1, 2021 and are exercisable at an exercise price of $75.00 per share.
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Securities Authorized for Issuance under Equity Compensation Plans
 
The following table sets forth certain information as of December 31, 2022 with respect to the 2021 Equity Incentive Plan as amended (the “2021 Plan”):
 

Plan Category  

Number of
Securities to be

Issued Upon
Exercise of

Outstanding
Options (A)   

Weighted- Average
Exercise Price of

Outstanding
Options (B)   

Number of
Securities

Remaining
Available for

Future Issuance
Under Equity

Compensation Plans
(Excluding
Securities

Reflected in
Column (A)) (C)  

Equity compensation plans approved by stockholders:             
2021 Equity Incentive Plan   139,091  $ 41.49   148,456 

Equity compensation plans not approved by stockholders: (1)             
None   —  $ —   — 

Total:   139,091  $ 41.49   148,456 
 
(1) The Company’s Board of Directors approved a new 2021 Equity Incentive Plan (the “2021 Plan”) and it was submitted to shareholders for approval in connection with the

Company’s 2020 annual meeting of shareholders. On February 25, 2022 the shareholders approved the 2021 Plan which is the successor to our 2012 Plan. The 2021 Plan
provides the aggregate number of shares of Common Stock that may be issued under the 2021 Plan will not exceed the sum of (i) 166,667 new shares, (ii) the number of
shares remaining available for the grant of new awards under the 2012 Plan as of immediately prior to the effective date of the 2021 Plan, and (iii) certain shares subject to
outstanding awards granted under the 2012 Plan that may become available for issuance under the 2021 Plan, as such shares become available from time to time.
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ITEM 13. CERTAIN RELATIONSHIPS AND RELATED TRANSACTIONS, AND DIRECTOR INDEPENDENCE.
 
SEC rules require us to disclose any transaction or currently proposed transaction in which we are a participant and in which any related person has or will have a direct or
indirect material interest involving an amount that exceeds the lesser of $120,000 or one percent (1%) of the average of the Company’s total assets as of the end of last two
completed fiscal years. A related person is any executive officer, Director, nominee for Director, or holder of 5% or more of the Company’s common stock, or an immediate
family member of any of those persons.
 
The Audit Committee of the Board of Directors (or, to the extent applicable, our disinterested Directors) is responsible for reviewing all transactions between the Company and
any officer or Director of the Company or any entity in which an officer of Director has a material interest. Any such transactions must be on terms no less favorable than those
that could be obtained on an arms-length basis from independent third parties.
 
Stock Purchase Agreement-Acquisition of Noachis Terra Inc.
 
On May 1, 2020, we entered into a Stock Purchase Agreement with Mr. Joseph Hernandez, the sole shareholder of Noachis Terra, pursuant to which we acquired one hundred
percent (100%) of the total issued and outstanding common stock of Noachis Terra (the “Transaction”). In exchange, Mr. Hernandez, received the following: (i) cash
consideration equal to $1,925,000, of which approximately $500,000 was applied to extinguish Noachis Terra’s pre-Transaction liabilities (a portion of which were due to Mr.
Hernandez); (ii) 153,334 restricted shares of our Common Stock; and (iii) warrants to purchase 153,334 shares of our Common Stock, which warrants carry an exercise price of
$75.00 per share, a five-year term, and are currently exercisable.



 
In addition to the above consideration, Mr. Hernandez was entitled to receive contingent consideration based upon the exercise of certain of our outstanding warrants as follows:
(i) twenty percent (20%) of the cash proceeds received by the Company upon exercise of the Company’s warrants carrying an exercise price of $45.00 and $54.00; and (ii)
forty-five percent (45%) of the cash proceeds received by the Company upon exercise of the Company’s warrants carrying an exercise price of $60.00, in each case, for so long
as the warrants remain outstanding. The warrants with an exercise price of $45.00 expired on May 14, 2020 pursuant to their terms.
 
Pursuant to the Stock Purchase Agreement, within thirty (30) days of the Transaction’s closing, we filed with the Securities and Exchange Commission a registration statement
covering the 153,334 shares of the Company’s Common Stock and the warrants to purchase 153,334 shares of the Company’s Common Stock, which was filed on May 29,
2020 and declared effective on June 30, 2020.
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ITEM 14. PRINCIPAL ACCOUNTANT FEES AND SERVICES.
 
The following table provides the aggregate fees billed for professional services rendered by the Company’s principal accountants, Mayer Hoffman McCann P.C. (“MHM”), in
the categories indicated during each of the past two fiscal years ended December 31:
 

Services Rendered  2022   2021  
Audit Fees (1)  $ 154,475  $ 142,750 
Audit-Related Fees (2)   —   — 
Tax Fees (3)   —   7,005 
All Other Fees (4)   —   — 
  $ 154,475  $ 149,755 

 
(1) Audit Fees. This category includes fees for professional services provided in conjunction with the audit of the Company’s financial statements and with the audit of

management’s assessment of internal control over financial reporting and the effectiveness of internal control over financial reporting, review of the Company’s quarterly
financial statements, assistance and review of documents filed with the Securities and Exchange Commission, consents, and comfort letters and attestation services provided
in connection with statutory and other regulatory filings and engagements.

  
(2) Audit-Related Fees. This category includes fees for assurance and related professional services associated with due diligence related to mergers and acquisitions,

consultation on accounting standards or transactions, internal control reviews and assistance with internal control reporting requirements, services related to the audit of
employee benefit plans, and other attestation services not required by statute or regulation.

  
(3) Tax Fees. This category includes fees for professional services provided related to tax compliance, tax planning and tax advice.
  
(4) All Other Fees. There were no other fees paid to Mayer Hoffman McCann P.C.
 
Substantially all MHM’s personnel, who work under the control of MHM shareholders, are employees of wholly-owned subsidiaries of CBIZ, Inc., which provides personnel
and various services to MHM in an alternative practice structure.
 
Pre-Approval Policy
 
The Audit Committee approves in advance all audit and non-audit services to be performed by the Company’s independent registered public accounting firm. The Audit
Committee considers whether the provision of any proposed non-audit services is consistent with the Securities and Exchange Commission rules on auditor independence and
has pre-approved certain specified audit and non-audit services to be provided by MHM for up to twelve (12) months from the date of the pre-approval. If there are any
additional services to be provided, a request for pre-approval must be submitted by management to the Audit Committee for its consideration.
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PART IV
 

ITEM 15. EXHIBITS AND FINANCIAL STATEMENT SCHEDULES.
 
(a) The documents filed as part of this report are as follows:
 
1. The financial statements and accompanying report of independent registered public accounting firm are set forth immediately following the signature page of this report on

pages F-1 through F-20.
  
2. All financial statement schedules are omitted because they are inapplicable, not required or the information is included elsewhere in the financial statements or the notes

thereto.
  
3. The exhibits required to be filed by this report or able to be incorporated by reference are listed in the “Exhibit Index” following the financial statements.
 
(b) Other Exhibits
 
Exhibits required by Item 601 of Regulation S-K are submitted (or incorporated by reference) and listed in a separate section herein immediately following the F pages under
the heading “Exhibit Index” and are incorporated herein by reference. No exhibits in addition to those previously filed or listed in item 15(a) (3) and filed herein.
 
(c) Not Applicable.
 
ITEM 16. FORM 10-K SUMMARY
 
None.
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SIGNATURES
 

Pursuant to the requirements of Section 13 and 15(d) of the Securities Exchange Act of 1934, the registrant has duly caused this amended report to be signed on its behalf by the



undersigned, thereunto duly authorized.
 
Dated: April 17, 2023
 
ORAGENICS, INC.  
   
By: /s/ Kimberly Murphy  
 Kimberly Murphy  
 President and Chief Executive Officer  
 

POWER OF ATTORNEY
 

Each of the undersigned officers and directors of Oragenics, Inc., hereby constitutes and appoints Kimberly Murphy and Janet Huffman, their true and lawful attorney-in-fact
and agent, for them and in their name, place and stead, in any and all capacities, to sign their name to any and all amendments to this Report on Form 10-K, and other related
documents, and to cause the same to be filed with the Securities and Exchange Commission, granting unto said attorneys, full power and authority to do and perform any act and
thing necessary and proper to be done in the premises, as fully to all intents and purposes as the undersigned could do if personally present, and the undersigned for herself
hereby ratifies and confirms all that said attorney shall lawfully do or cause to be done by virtue hereof.
 
Pursuant to the requirements of the Securities Exchange Act of 1934, this report has been signed below by the following persons on behalf of the registrant and in the capacities
and on the dates indicated.
 
/s/ Kimberly Murphy  President, Chief Executive Officer and Director  April 17, 2023
Kimberly Murphy     
     
/s/ Janet Huffman  Chief Financial Officer, Secretary and Treasurer  April 17, 2023
Janet Huffman  (Principal Accounting and Financial Officer)   
     
/s/ Robert. C. Koski  Director  April 17, 2023
Robert C. Koski     
     
/s/ Charles L. Pope  Chairman and Director  April 17, 2023
Charles L. Pope     
     
/s/ Frederick W. Telling  Director  April 17, 2023
Frederick W. Telling     
     
/s/ Alan W. Dunton  Director  April 17, 2023
Alan W. Dunton     
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Report of Independent Registered Public Accounting Firm
 
To the Board of Directors and
Shareholders of Oragenics, Inc.:
 
Opinion on the Financial Statements
 
We have audited the accompanying consolidated balance sheets of Oragenics, Inc. (“Company”) as of December 31, 2022 and 2021, and the related consolidated statements of
operations, shareholders’ equity, and cash flows for each of the two years in the period ended December 31, 2022, and the related notes (collectively referred to as the “financial
statements”). In our opinion, the financial statements present fairly, in all material respects, the financial position of the Company as of December 31, 2022 and 2021, and the
results of its operations and its cash flows for each of the two years in the period ended December 31, 2022, in conformity with accounting principles generally accepted in the
United States of America.



 
Substantial Doubt about the Company’s Ability to Continue as a Going Concern
 
The accompanying financial statements have been prepared assuming Oragenics, Inc. will continue as a going concern. As more fully described in Note 1, the Company has
incurred recurring operating losses, negative operating cash flows and has an accumulated deficit. These conditions raise substantial doubt about the Company’s ability to
continue as a going concern. Management’s plans in regard to these matters are also described in Note 1. The financial statements do not include any adjustments to reflect the
possible future effects on the recoverability and classification of the assets or the amounts and classification of liabilities that may result from the outcome of this uncertainty.
 
Basis for Opinion
 
These financial statements are the responsibility of the Company’s management. Our responsibility is to express an opinion on the Company’s financial statements based on our
audits. We are a public accounting firm registered with the Public Company Accounting Oversight Board (United States) (“PCAOB”) and are required to be independent with
respect to the Company in accordance with the U.S. federal securities laws and the applicable rules and regulations of the Securities and Exchange Commission and the
PCAOB.
 
We conducted our audits in accordance with the standards of the PCAOB. Those standards require that we plan and perform the audit to obtain reasonable assurance about
whether the financial statements are free of material misstatement, whether due to error or fraud. The Company is not required to have, nor were we engaged to perform, an
audit of its internal control over financial reporting. As part of our audits we are required to obtain an understanding of internal control over financial reporting but not for the
purpose of expressing an opinion on the effectiveness of the Company’s internal control over financial reporting. Accordingly, we express no such opinion.
 
Our audits included performing procedures to assess the risks of material misstatement of the financial statements, whether due to error or fraud, and performing procedures that
respond to those risks. Such procedures included examining, on a test basis, evidence regarding the amounts and disclosures in the financial statements. Our audits also included
evaluating the accounting principles used and significant estimates made by management, as well as evaluating the overall presentation of the financial statements. We believe
that our audits provide a reasonable basis for our opinion.
 
Critical Audit Matters
 
Critical audit matters are matters arising from the current period audit of the financial statements that were communicated or required to be communicated to the audit
committee and that: (1) relate to accounts or disclosures that are material to the financial statements and (2) involved our especially challenging, subjective, or complex
judgments. We determined that there are no critical audit matters.
 
/s/ Mayer Hoffman McCann P.C.
 
We have served as the Company’s auditor since 2005
St. Petersburg, FL
April 17, 2023
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Oragenics, Inc.
Consolidated Balance Sheets
December 31, 2022 and 2021

 

  
December 31,

2022   
December 31,

2021  
Assets         

Current assets:         
Cash and cash equivalents  $ 11,426,785  $ 27,265,703 
Other receivables   —   6,987 
Prepaid expenses and other current assets   2,862,738   434,699 

Total current assets   14,289,523   27,707,389 
Property and equipment, net   121,062   45,708 
Operating lease right-of-use assets   347,440   477,882 
Total assets  $ 14,758,025  $ 28,230,979 

Liabilities and Shareholders’ Equity         
Current liabilities:         

Accounts payable and accrued expenses  $ 1,124,197  $ 947,574 
Short-term notes payable   267,640   303,416 
Operating lease liabilities   204,447   194,270 

Total current liabilities   1,596,284   1,445,260 
         
Long-term liabilities         

Operating lease liabilities   152,439   299,520 
Total long-term liabilities   152,439   299,520 
         
Shareholders’ equity:         

Preferred stock, no par value; 50,000,000 shares authorized; 5,417,000 and 9,417,000 Series A shares,
4,050,000 and 6,600,000 Series B shares, -0- and 0 Series C shares issued and outstanding at December 31,
2022 and December 31, 2021, respectively   1,592,723   2,656,713 
Common stock, $0.001 par value; 4,166,666 shares authorized 2,024,657 and 2,002,946 shares issued and
outstanding at December 31, 2022 and December 31, 2021, respectively   2,025   2,003 

Additional paid-in capital   196,977,071   195,101,611 
Accumulated deficit   (185,562,517)   (171,274,128)

Total shareholders’ equity   13,009,302   26,486,199 
Total liabilities and shareholders’ equity  $ 14,758,025  $ 28,230,979 
 
See accompanying Report of Independent Registered Public Accounting Firm and notes to the consolidated financial statements.

 
F-3

 
 



Oragenics, Inc.
Consolidated Statements of Operations

For the Years Ended December 31, 2022 and 2021
 

  Year Ended December 31,  
  2022   2021  

Grant revenue  $ 131,521  $ 86,987 
         

Operating expenses:         
Research and development   10,072,684   10,586,144 
General and administrative   4,474,465   5,271,861 

Total operating expenses   14,547,149   15,858,005 
Loss from operations   (14,415,628)   (15,771,018)
Other income (expense):         

Interest income   135,900   75,847 
Interest expense   (15,103)   (15,756)
Local business tax   (5,140)   (1,357)
Other income   11,582   670 

Total other income, net   127,239   59,404 
Loss before income taxes   (14,288,389)   (15,711,614)
Income tax benefit   —   — 
Net loss  $ (14,288,389)  $ (15,711,614)
Basic and diluted net loss per share  $ (7.11)  $ (8.09)
Shares used to compute basic and diluted net loss per share   2,009,234   1,943,131 
 
See accompanying Report of Independent Registered Public Accounting Firm and notes to the consolidated financial statements.
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Oragenics, Inc.
Consolidated Statements of Changes in Shareholders’ Equity

For the Years Ended December 31, 2022 and 2021
 

        Additional      Total  
  Common Stock   Preferred Stock   Paid In   Accumulated   Shareholders’ 
  Shares   Amount   Shares   Amount   Capital   Deficit   Equity  

Balances at December 31, 2020   1,579,142  $ 1,579   16,017,133  $ 7,174,854  $ 164,113,145  $ (154,444,983)  $ 16,844,595 
Compensation expense relating to option issuances   —   —   —   —   1,688,022   —   1,688,022 
Series C dividend   —   —   33.016   1,117,531   —   (1,117,531)   — 
Series C Redemption   —   —   (166)   (5,635,672)   —   —   (5,635,672)
ATM Offering-net of expenses   368,236   368   —   —   26,676,024   —   26,676,392 
Issuance of common stock from warrant exercise   42,549   43   —   —   2,261,294   —   2,261,337 
Issuance of common stock from option exercise   13,019   13   —   —   363,126   —   363,139 
Net loss   —   —   —   —   —   (15,711,614)   (15,711,614)

Balances at December 31, 2021   2,002,946  $ 2,003   16,017,000  $ 2,656,713  $ 195,101,611  $ (171,274,128)  $ 26,486,199 
Compensation expense relating to option issuances   —   —   —   —   742,203   —   742,203 
Conversion of Series A preferred stock to common
stock   6,667   7   (4,000,000)   (415,169)   415,162   —   — 
Conversion of Series B preferred stock to common
stock   8,500   9   (2,550,000)   (648,821)   648,812   —   — 
Proceeds from issuance for common stock   6,544   6           69,283       69,289 
Net loss   —   —   —   —   —   (14,288,389)   (14,288,389)

Balances at December 31, 2022   2,024,657  $ 2,025   9,467,000  $ 1,592,723  $ 196,977,071  $ (185,562,517)  $ 13,009,302 
 
See accompanying Report of Independent Registered Public Accounting Firm and notes to the consolidated financial statements.

 
F-5

 
 

Oragenics, Inc.
Consolidated Statements of Cash Flows

For the Years Ended December 31, 2022 and 2021
 

  Year Ended December 31,  
  2022   2021  

Cash flows from operating activities:         
Net loss  $ (14,288,389)  $ (15,711,614)
Adjustments to reconcile net loss to net cash used in operating activities:         

Depreciation and amortization   44,667   41,237 
Gain on sale of property and equipment   (10,964)   — 
Stock-based compensation expense   742,203   1,688,022 
Changes in operating assets and liabilities:         

Other receivables   6,987   (6,987)
Prepaid expenses and other current assets   (1,899,612)   508,576 
Accounts payable and accrued expenses   176,625   10,554 

Net cash (used) in operating activities   (15,228,483)   (13,470,212)
Cash flows from investing activities:         

Proceeds from sale of property and equipment   12,000   — 
Purchase of property and equipment   (127,519)   (43,876)



Net cash (used) in investing activities   (115,519)   (43,876)
Cash flows from financing activities:         

Payments on short-term notes payable   (564,205)   (524,980)
Redemption of Series C Preferred stock   —   (5,635,672)
Proceeds from issuance of common stock for stock option exercise   —   363,139 
Proceeds from issuance of common stock for warrant exercise   —   2,261,337 
Net proceeds from issuance of common stock   69,289   26,676,392 

Net cash (used) provided by financing activities   (494,916)   23,140,216 
Net increase (decrease) in cash and cash equivalents   (15,838,918)   9,626,128 
Cash and cash equivalents at beginning of the year   27,265,703   17,639,575 
Cash and cash equivalents at end of the year  $ 11,426,785  $ 27,265,703 

Supplemental disclosure of cash flow information:         
Interest paid  $ 9,290  $ 15,756 

Non-cash investing and financing activities:         
Borrowings under short term notes payable for prepaid expense  $ 528,429  $ 600,169 
Value of Series A preferred stock converted into common stock  $ 415,169  $ — 
Value of Series B preferred stock converted into common stock  $ 648,821  $ — 
Par value of common stock issued in connection with Series A Preferred Stock Conversion  $ 7  $ — 
Par value of common stock issued in connection with Series B Preferred Stock Conversion  $ 9     
Stock dividend on Series C preferred stock  $ —  $ 1,117,531 

 
See accompanying Report of Independent Registered Public Accounting Firm and notes to the consolidated financial statements.
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Oragenics, Inc.
Notes to Consolidated Financial Statements

December 31, 2022 and 2021
 

1. Basis of Presentation
 
The Company
 
Oragenics, Inc. (formerly known as Oragen, Inc.) (the “Company” or “we”) was incorporated in November 1996; however, operating activity did not commence until 1999. We
are focused on the creation of the NT-CoV2-1 immunization product candidate to combat the novel coronavirus pandemic and the further development of effective treatments
for novel antibiotics against infectious disease.
 
Basis of Presentation
 
The accompanying consolidated financial statements of the Company have been prepared in accordance with accounting principles generally accepted in the United States (“US
GAAP”) including the assumption of a going concern basis which contemplates the realization of assets and the settlement of liabilities and commitments in the normal course
of business.
 
Going Concern Consideration
 
In light of our recurring losses, accumulated deficit and negative cash flow as described in our notes to our audited financial statements, the report of our independent registered
public accounting firm on our consolidated financial statements for the year ended December 31, 2021 contained an explanatory paragraph raising substantial doubt about our
ability to continue as a going concern. 
 
The Company has incurred recurring losses and negative cash flows from operations since inception. To date the Company has not generated significant revenues from
operations. The Company incurred a net loss of $(14,288,389) and used cash of $15,228,483 in its operating activities during the year ended December 31, 2022. As of
December 31, 2022, the Company had an accumulated deficit of $(185,562,517) and cash flows from operations were negative throughout 2022.
 
Historically, the Company’s major sources of cash have been comprised of proceeds from various public and private offerings of its common stock, preferred stock, warrant
exercises, income earned on grants and interest income. From 2012 through 2021, the Company raised approximately $92.0 million in gross proceeds ($27.8 million in fiscal
year 2021) from various public and private offerings of its common stock. The Company expects to incur substantial expenditures to further develop each of its technologies.
The Company believes the working capital at December 31, 2022, will be sufficient to meet the business objectives through the fourth quarter of 2023.

 
These matters, when considered in the aggregate raise substantial doubt about the Company’s ability to continue as a going concern for a reasonable period of time, which is
defined as within one year after the date that our consolidated financial statements are issued.
 
The Company’s ability to continue operations after its current cash resources are exhausted depends on its ability to obtain additional financing or achieve profitable operations,
as to which no assurances can be given. Cash requirements may vary materially from those now planned because of changes in the Company’s focus and direction of its
research and development programs, competitive and technical advances, or other developments. Additional financing will be required to continue operations after the
Company exhausts its current cash resources and to continue its long-term plans for clinical trials and new product development. There can be no assurance that any such
financing can be realized by the Company, or if realized, what the terms thereof may be, or that any amount that the Company is able to raise will be adequate to support the
Company’s working capital requirements until it achieves profitable operations.
 
The Company intends to seek additional funding through sublicensing arrangements, joint venturing or partnering, sales of rights to technology, government grants and public or
private financings and may receive funding through the exercise of outstanding warrants. The Company’s future success depends on its ability to raise capital and ultimately
generate revenue and attain profitability. The Company cannot be certain that additional capital, whether through selling additional debt or equity securities or obtaining a line
of credit or other loan, will be available to it or, if available, will be on terms acceptable to the Company. If the Company issues additional securities to raise funds, these
securities may have rights, preferences, or privileges senior to those of its common stock, and the Company’s current shareholders may experience dilution. If the Company is
unable to obtain funds when needed or on acceptable terms, the Company may be required to curtail its current development programs, cut operating costs and forego future
development and other opportunities.
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2. Significant Accounting Policies



 
Basis of Consolidation
 
The consolidated financial statements include the accounts of Oragenics, Inc. and our wholly-owned subsidiary Noachis Terra, Inc. All intercompany balances and transactions
have been eliminated.
 
New Accounting Standards
 
From time to time, new accounting pronouncements are issued by the Financial Accounting Standards Board (“FASB”) or other standard setting bodies that we adopt as of the
specified effective date. Unless otherwise discussed, the Company does not believe that the impact of recently issued standards that are not yet effective will have a material
impact on its financial position or results of operations upon adoption.
 
Use of Estimates
 
The preparation of consolidated financial statements in conformity with US GAAP requires management to make estimates and assumptions that affect the reported amounts of
assets and liabilities and disclosure of contingent assets and liabilities at the date of the consolidated financial statements, as well as the reported amounts of expenses during the
reporting period. Actual results could differ from those estimates. The principal areas of estimation reflected in the consolidated financial statements are stock-based
compensation.
 
Cash and Cash Equivalents
 
Cash and cash equivalents consist of all cash balances and highly liquid investments with an original maturity of three months or less. The Company’s cash and cash equivalents
are deposited in a financial institution and consist of demand deposits and overnight repurchase agreements and at times deposits are in excess of federally insured limits.
 
Other Receivables
 
Other receivables are recorded at their net realizable value and consist of amounts due for reimbursable expenses relating to work performed under the terms of the Company’s
federal grant.
 
Property and Equipment
 
Property and equipment is stated at cost less accumulated depreciation and amortization. Depreciation is provided on the straight-line method over the estimated useful lives of
the assets (three to seven years). Leasehold improvements are amortized over the shorter of the estimated useful life or the lease term of the related asset (three years).
 
Business Segments
 
In accordance with US GAAP, the Company is required to report segment information. As the Company only operates principally in one business segment, no additional
reporting is required.
 
Stock-Based Payment Arrangements
 
Generally, all forms of stock-based payments, including stock option grants, and warrants are measured at their fair value on the awards’ grant date using a Black-Scholes
Pricing Option Pricing Model. Stock-based compensation awards issued to non-employees for services rendered are recorded at the fair value of the stock-based payment. The
expense resulting from stock-based payments are recorded in research and development expense or general and administrative expense in the consolidated statement of
operations, depending on the nature of the services provided. Stock-based payment expense is recorded over the requisite service period in which the grantee provides services
to us. To the extent the stock option grants or warrants do not vest at the grant date they are subject to forfeiture.
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Stock-Based Compensation
 
US GAAP requires all stock-based payments to employees, including grants of employee stock options, to be recognized in the consolidated financial statements based on their
fair values as of the grant date. Stock-based compensation expense is recorded over the requisite service period in which the grantee provides services to us, to the extent the
options do not vest at the grant date and are subject to forfeiture. For performance-based awards that do not include market-based conditions, we record share-based
compensation expense only when the performance-based milestone is deemed probable of achievement. We utilize both quantitative and qualitative criteria to judge whether
milestones are probable of achievement. For awards with market-based performance conditions, we recognize the grant-date fair value of the award over the derived service
period regardless of whether the underlying performance condition is met. In connection with adopting ASU 2016-09, the Company made an accounting policy election to
account for forfeitures in compensation expense as they occur.
 
Warrants
 
The Company used the Black Scholes Option Pricing Model in calculating the relative fair value of any warrants that have been issued.
 
Impairment of Long-Lived Assets
 
The Company periodically reviews their long-lived assets for impairment and reduces the carrying value to fair value whenever events or changes in circumstances indicate that
the carrying value may not be recoverable. There were no impairment losses recorded during the years ended December 31, 2022, and 2021.
 
Research and Development Expenses
 
Research and development consist of expenses incurred in connection with the discovery and development of our product candidates. These expenses consist primarily of
employee-related expenses, which include salaries and benefits and attending science conferences; expenses incurred under our license agreements with third parties and under
other agreements with contract research organizations, investigative sites and consultants that conduct our clinical trials and a substantial portion of our nonclinical studies; the
cost of acquiring and manufacturing clinical trial materials; facilities, depreciation and other allocated expenses, which include direct and allocated expenses for rent and
maintenance of facilities and equipment, and depreciation of fixed assets; license fees, for and milestone payments related to, in-licensed products and technology; stock-based
compensation expense; and costs associated with nonclinical activities and regulatory approvals. Prepayments and upfront payments to third party vendors for work to be
completed in the future is recorded as a prepaid expense on the Company’s balance sheet. The Company expenses research and development costs on the consolidated statement
of operations as expense is incurred or completed.
 
Income Taxes
 
Income taxes are accounted for under the asset and liability method. Deferred tax assets and liabilities are recognized for future tax consequences attributable to differences
between the financial statement carrying amounts of existing assets and liabilities and their respective tax bases and operating loss and tax credit carryforwards.



 
Deferred tax assets and liabilities are measured using enacted tax rates expected to apply to taxable income in the years in which those temporary differences are expected to be
recovered or settled. The effect on deferred tax assets and liabilities of a change in tax rate is recognized in operations in the period that includes the enactment date. Deferred
tax assets are reduced to estimated amounts expected to be realized by the use of a valuation allowance. Based on our historical operating losses, a valuation allowance has been
recognized for all deferred tax assets.
 
Under US GAAP, the impact of an uncertain income tax position on the income tax return must be recognized at the largest amount that is more-likely-than-not to be sustained
upon audit by the relevant taxing authority. An uncertain income tax position will not be recognized if it has less than a 50% likelihood of being sustained. Additionally, US
GAAP provides guidance on derecognition, classification, interest and penalties, accounting for interim periods, disclosure and transition.
 
Concentrations
 
Financial instruments which potentially subject the Company to concentrations of credit risk consist principally of cash and cash equivalents. The Company maintains cash
accounts in commercial banks, which may, at times, exceed federally insured limits. The Company has not experienced any losses in such accounts. The Company believes it is
not exposed to any significant credit risk on cash and cash equivalents. As of December 31, 2022, the uninsured portion of this balance was $11,176,785. As of December 31,
2021, the uninsured portion of this balance was $27,015,703.
 
Grant revenue
 
Grant revenue is derived from a small business innovation research grant in the amount of $250,000 (“Computer-aided Design for Improved Lantibiotics” R41GM136034. The
Company recognizes grant revenue as reimbursable grant costs are incurred up to the pre-approved award limits within the budget period. The costs associated with these
reimbursements are reflected as a component of research and development expenses in the accompanying consolidated statement of operations.
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3. Property and Equipment, net
 
Property and equipment, net consists of the following as of December 31, 2022 and 2021:
 

  2022   2021  
Furniture and fixtures  $ 20,742  $ 20,742 
Laboratory equipment   676,744   869,655 
Leasehold improvements   487,871   487,871 
Office and computer equipment   298,944   294,236 
  1,484,301   1,672,504 
Accumulated depreciation and amortization   (1,363,239)   (1,626,796)
Property and equipment, net  $ 121,062  $ 45,708 

 
Depreciation and amortization expense for the years ending December 31, 2022 and 2021 was $44,667 and $41,237 respectively.
 
4. Accounts Payable and Accrued Expenses
 
Accounts payable and accrued expenses consist of the following as of December 31, 2022 and 2021:
 

  2022   2021  
Accounts payable trade  $ 246,690  $ 854,983 
Accrued Expense   812,861   - 
Professional fees   31,101   20,880 
Vacation   33,545   57,731 
Consulting fees   —   13,980 
Total accounts payable and accrued expenses  $ 1,124,197  $ 947,574 
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5. Short-Term Notes Payable
 
The Company had the following short-term notes payable as of December 31, 2022 and 2021:
 
 

  2022   2021  
Directors’ and officers’ liability insurance financing of $528,429 and $600,169 due in monthly
installments of $54,366 and $61,496 including principal and interest at 6.24% and 5.34%
through May 24, 2023 and May 24, 2022, respectively  $ 267,640  $ 303,416 

 
The Company also maintains a product liability insurance policy which has been renewed in subsequent periods without premium financing.
 
6. Prepaid Expense and Other Current Assets
 
As of December 31, 2022 and December 31, 2021, the Company had $2,862,738 and $434,699, respectively. The balance at December 31, 2022 reflects approximately $2.4
million paid to third-party vendors for research and development to be completed, $0.4 million in prepaid insurance and deposits of approximately $0.02 million.
 
  December 31,   December 31,  
  2022   2021  
Prepaid Expense   2,844,798   416,759 
Deposits   17,940   17,940 
Total   2,862,738   434,699 
 
7. Shareholders’ Equity
 



Common Stock
 
Approval of a Reverse Stock Split
 
On December 22, 2022, the Board of Directors approved an amendment to our Amended and Restated Articles of Incorporation to effect a reverse stock split of our common
stock by a ratio of one for sixty. The Company’s common stock began trading on a split-adjusted basis on January 23, 2023.
 
Acquisition of Noachis Terra
 
On May 1, 2020, the Company issued 153,334 shares of common stock as partial consideration for its acquisition of NIT.
 
Shares issued under At-The-Market (“ATM”) program
 
During the three-months ended March 31, 2021, the Company issued 368,236 shares of common stock under its ATM Program which generated gross proceeds of
approximately $27.8 million, The Company intends to use the net proceeds of the offering primarily to continue funding its pre-clinical development of its SARS-CoV-2
vaccine candidate, NT-CoV2-1, and its lantibiotics program and for general corporate purposes, including research and development activities, capital expenditures and working
capital.
 
Between January 1, 2022 and September 30, 2022 the Company did not issue any shares of common stock under its ATM program. During the three-months ended December
31, 2022, the Company issued 6,544 shares of common stock under its ATM Program which generated gross proceeds of approximately $72,000, The Company intends to use
the net proceeds of the offering primarily to continue funding its pre-clinical development of its SARS-CoV-2 vaccine candidates, Terra CoV-2 and NT-CoV2-1, and its
lantibiotics program and for general corporate purposes, including research and development activities, capital expenditures and working capital.
 
On December 19, 2022, the Company sent written notice of termination to A.G.P./Alliance Global Partners (“AGP”), pursuant to the terms of the Company’s Sales Agreement
with AGP in connection with the Company’s ATM Program. The termination took effect on December 29, 2022. As a result of the termination, the Company will not
consummate any further sale of its common stock through the AGP Sales Agreement.
 
Other Share Issuances.
 
During the three-months ended March 31, 2021, the Company issued approximately 42,459 shares of common stock as the result of the exercise of certain outstanding warrants
which generated gross proceeds of approximately $2.3 million.
 
During the twelve-months ended December 31, 2022, the Company issued 13,019 shares of common stock in connection with the exercise of stock options which generated
gross proceeds of $363,139.
 
Preferred Stock
 
Issuance of Series A Convertible Preferred Stock Financing
 
On May 10, 2017, we entered into a securities purchase agreement with three accredited investors, to purchase up to $3,000,000 of Series A Convertible Preferred Stock (the
“Series A Preferred Stock Financing”). The sale of the Preferred Stock took place in two separate closings and at the first closing which occurred on May 10, 2017, we received
gross proceeds of approximately $1,302,000. The second closing occurred on July 25, 2017 and we received gross proceeds of approximately $1,698,000, which was the balance
of the Preferred Stock Financing. The full $3,000,000 of Preferred Stock, and after giving effect to the reverse stock splits and the previous conversions of 6,583,000 shares of
Series A Preferred Stock into 10,972 shares of the Company’s common stock, is convertible into 9,029 shares of our common stock, based on a fixed conversion price of
$150.00 per share on an as-converted basis. In addition, and after giving effect to the reverse stock split, we issued warrants to purchase an aggregate of approximately 7,702
shares of common stock at the first closing and we issued an aggregate of approximately 10,040 shares of common stock at the second closing. The warrants have a term of
seven years from the date of issuance are non-exercisable until 6 months after issuance, have an exercise price of $186.00 per share. Proceeds from the Series A Preferred
Stock Financing (including the exercise of any warrants for cash) will be used for general corporate purposes, including working capital.
 
On July 27, 2017, we entered into an agreement to amend the warrants issued in connection with the Series A Preferred Stock Financing to provide notification and objection
requirements with respect to the change of control provisions. The change of control provisions in the warrants had previously caused the warrants to be treated as a derivative
liability as opposed to being treated as equity on our balance sheet. The warrants have been replaced by amended and restated warrants containing such notification and
objection requirements (the “Amended and Restated Common Stock Purchase Warrants”) so that the Amended and Restated Common Stock Purchase Warrants are now treated
as equity on our balance sheet. All other terms of the original warrants remain unchanged by the Amended and Restated Common Stock Purchase Warrants.
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In connection with the Series A Preferred Financing, we filed a Certificate of Designations of Preferences, Rights and Limitations of Series A Preferred Stock with the Secretary
of State of the State of Florida, to be effective May 10, 2017. The number of shares of Preferred Stock designated as Series A Preferred Stock is 12,000,000.
 
In connection with the issuance and sale of the Series A Preferred Stock and warrants, we granted certain demand registration rights and piggyback registration rights with
respect to the shares of our Common Stock issuable upon conversion of the Preferred Stock and exercise of the Warrants, pursuant to a Registration Rights Agreement.
 
Except as otherwise required by law, the Series A Preferred Stock shall have no voting rights. However, as long as any shares of Series A Preferred Stock are outstanding, we
shall not, without the affirmative vote of the holders of a majority of the then outstanding shares of the Series A Preferred Stock, (a) alter or change adversely the powers,
preferences or rights given to the Series A Preferred Stock or alter or amend the Certificate of Designation, (b) amend its articles of incorporation or other charter documents in
any manner that adversely affects any rights of the holders of Series A Preferred Stock, (c) increase the number of authorized shares of Series A Preferred Stock, or (d) enter
into any agreement with respect to any of the foregoing. Upon any liquidation, dissolution or winding-up by us, whether voluntary or involuntary that is not a Fundamental
Transaction (as defined in the Certificate of Designation), the holders of Series A Preferred Stock shall be entitled to receive out of the assets, the greater of (i) the product of
the number of shares of Series A Preferred Stock then held by such holder, multiplied by the Original Issue Price; and (ii) the amount that would be payable to such holder in
the Liquidation in respect of Common Stock issuable upon conversion of such shares of Series A Preferred Stock if all outstanding shares of Series A Preferred Stock were
converted into Common Stock immediately prior to the Liquidation. The Series A Preferred Stock is classified as permanent equity.
 
The Series B Non-Voting, Convertible Preferred Stock Financing
 
On November 8, 2017, we completed a private placement of $3,300,000 of Series B Non-Voting, Convertible Preferred Stock (the “Series B Convertible Preferred Stock”)
pursuant to a Securities Purchase Agreement with four existing shareholders who are accredited investors including an entity affiliated with a director of the Company (the
“Series B Preferred Stock Financing”).
 
The full $3,300,000 of Series B Convertible Preferred Stock, and after giving effect to the reverse stock splits and the previous conversion of 2,550,000 shares of Series B
Preferred Stock into 8,500 shares of the Company’s common stock, is convertible into 13,500 shares of our common stock, based on a conversion of one share of Series B
Preferred Stock into two shares of Common Stock. The purchase price per share of the Series B Preferred Stock is represented by $150.00 per share of the Common Stock on
an as converted basis. In addition, and after giving effect to the reverse stock split, we issued to the investors in the private placement accompanying common stock purchase



warrants to purchase an aggregate of approximately 17,742 shares of Common Stock. The warrants have a term of seven years from the date of issuance, and are non-
exercisable until six (6) months after issuance, and after giving effect to the reverse stock split, have an exercise price of $186.00 per share.
 
In connection with the Series B Preferred Financing, we filed a Certificate of Designation and Rights of Series B Convertible Preferred Stock with the Secretary of State of the
State of Florida, to be effective November 8, 2017. The number of shares of Preferred Stock designated as Series B Preferred Stock is 6,600,000.
 
Except as otherwise required by law, the Series B Preferred Stock shall have no voting rights. However, as long as any shares of Series B Preferred Stock are outstanding, we
shall not, without the affirmative vote of the holders of a majority of the then outstanding shares of the Series B Preferred Stock, (a) alter or change adversely the powers,
preferences or rights given to the Series B Preferred Stock or alter or amend the Certificate of Designation, (b) amend its articles of incorporation or other charter documents in
any manner that adversely affects any rights of the holders of Series B Preferred Stock, (c) increase the number of authorized shares of Series B Preferred Stock, or (d) enter
into any agreement with respect to any of the foregoing.
 
The Series B Preferred Stock shall rank (i) on par with the Common Stock and Series A Preferred Stock and junior to Series C Preferred Stock as to dividend rights and (ii)
junior to Series C Preferred Stock, on par with Series A Preferred Stock and senior to the Common Stock as to distribution of assets upon liquidation, dissolution or winding-up
by us, whether voluntary or involuntary.
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Upon any liquidation, dissolution or winding-up by us, whether voluntary or involuntary, the holders of Series B Preferred Stock shall be entitled to receive out of the assets,
after payment to the holders of Series C Preferred Stock but on par with the holders of Series A Preferred Stock and in preference to the holders of the Common Stock, an
amount of cash equal to the greater of (i) the product of the number of shares of Series B Preferred Stock then held by such holder, multiplied by the Original Issue Price; and
(ii) the amount that would be payable to such holder in the Liquidation in respect of Common Stock issuable upon conversion of such shares of Series B Preferred Stock if all
outstanding shares of Series B Preferred Stock were converted into Common Stock immediately prior to the Liquidation. The Series B Preferred Stock is classified as
permanent equity.
 
The Series C Non-Voting, Non- Convertible Preferred Stock and Redemption
 
During the three-months ended March 31, 2021, the Company provided a notice of redemption, to the holder of the Company’s Series C Preferred Stock to redeem all
outstanding Series C Preferred Stock (which included the dividend of 26.697 shares paid on January 28, 2021 and any accrued dividends due through the redemption date of
March 13, 2021). The Series C Preferred Stock redemption amount of approximately $5.6 million was paid on March 15, 2021 and all outstanding shares of Series C Preferred
Stock were cancelled.
 
Warrants
 
The Company’s outstanding and exercisable warrants as of December 31, 2022 are presented below:
 

Exercise Price   
Total Warrants

Outstanding   
Exercisable Warrants

Outstanding   Expiration Date
$ 186.00   5,135   5,135  5/10/2024
$ 186.00   6,694   6,694  7/25/2024
$ 186.00   10,888   10,888  11/8/2024
$ 120.00   15,000   15,000  4/10/2023
$ 54.00   32,033   32,033  3/25/2024
$ 60.00   52,911   52,911  7/17/2025
$ 75.00   153,334   153,334  5/1/2025
     275,995   275,995   

 
All outstanding warrants are classified as equity on the Company’s Consolidated Balance Sheets.
 
8. Stock Compensation Plan
 
On February 25, 2022, the Company held its reconvened 2020 Annual Meeting. At the reconvened 2020 Annual Meeting, the shareholders of the Company approved and
ratified the Company’s 2021 Equity Incentive Plan (the “2021 Incentive Plan”) which is a successor to the 2012 Incentive Plan. The 2021 Incentive Plan provides the aggregate
number of shares of Common Stock that may be issued under the 2021 Plan will not exceed the sum of (i) 166,667 new shares, (ii) the number of shares remaining available for
the grant of new awards under the 2012 Incentive Plan as of immediately prior to the effective date of the 2021 Incentive Plan, and (iii) certain shares subject to outstanding
awards granted under the 2012 Incentive Plan that may become available for issuance under the 2021 Incentive Plan, as such shares become available from time to time. As of
December 31, 2022, an aggregate of 139,090 shares of common stock are covered by outstanding option awards and 148,455 shares of common stock are available for future
awards under the 2021 Incentive Plan.
 
The purpose of the 2021 Incentive Plan is to advance the interests of the Company by affording certain employees and Directors of the Company and key consultants and
advisors an opportunity to acquire or increase their proprietary interests in the Company. The 2021 Incentive Plan authorizes the grant of stock options (incentive and non-
statutory), stock appreciation rights and restricted stock. Options are granted at the fair market value of the Company’s stock on the date of grant. Options can generally vest
either immediately or over a period of up to three years from their respective grant dates and expire 10 years from the date of grant. As of December 31, 2022, and 2021, the
Company had not awarded any stock appreciation rights under the 2021 Incentive Plan.
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Recipients of stock awards under our 2021 Incentive Plan become the owner of record of the stock immediately upon grant, which may be subject to certain restrictions. The
balance of unvested restricted stock will be forfeited and automatically transferred back to us at no cost upon the termination of the recipient’s employment. Upon vesting of
restricted stock that is made to recipients who are employees, the recipient has the option to settle minimum withholding taxes by electing to have us withhold otherwise
deliverable shares having a fair market value equal to the required tax obligations (“net-settlement”). The net-settlement shares are then immediately cancelled and retired and
reduce the shares available for issuance under the Company’s 2021 Incentive Plan.
 
The Company uses the Black-Scholes Pricing Option Pricing Model to estimate the fair value of stock-based awards on the date of grant. The assumptions employed in the
calculation of the fair value of share-based compensation expense were calculated as follows for all years presented:
 
 ● Expected dividend yield — based on the Company’s historical dividend yield.
   
 ● Expected volatility — based on the Company’s historical market price at consistent points in a period equal to the expected life of the options.
   
 ● Risk-free interest rate — based on the US Treasury yield curve in effect at the time of grant.



   
 ● Expected life of options — based on the Company’s historical life of options exercised, giving consideration to the contractual terms of the grants, vesting

schedules and expectations of future employee behavior.
 
The following table summarizes the assumptions used to estimate the fair value of stock options granted during the years ended December 31, 2022 and 2021:
 

  2022   2021  
       

Expected dividend yield   0%  0%
Weighted-average expected volatility   137-150%  146-149%
Weighted-average risk-free interest rate   1.28-3.09%  1.29-1.48%
Expected life of options   10 years   10 years 

 
Total compensation cost related to stock options was $742,203 and $1,688,022 for the years ended December 31, 2022 and 2021, respectively. As of December 31, 2022, there
was $139,420 of unrecognized compensation costs related to stock options, which is expected to be recognized over a weighted average period of less than one year.
 
The following table represents stock option activity for the year ended December 31, 2022:
 

  
Number of

Options   
Weighted Average

Exercise Price   

Weighted Average
Contractual Term

(In Years)   
Aggregate Intrinsic

Value  
Outstanding at December 31, 2021   112,074  $ 57.04   7.99  $ 2,773 
Forfeited   (22,192)   47.98   -   - 
Granted   49,208   20.26   -   - 
Exercised   -   -   -   - 
Outstanding at December 31, 2022   139,090  $ 41.49   7.85  $ - 
Exercisable at December 31, 2022   118,236  $ 45.54   6.43  $ - 

 
The following table summarizes the weighted average grant date fair value of stock options granted per share, the total intrinsic value of stock options exercised and the grant
date fair value of stock options that vested during the years ended December 31, 2022 and 2021:
 

  2022   2021  
Weighted average grant date fair value of stock options granted per share  $ 19.44  $ 0.99 
Intrinsic value of stock options exercised  $ —  $ 117,211 
Grant date fair value of stock options that vested  $ 9,395  $ 1,775,810 
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9. License Agreements
 
NIH License
 
Through NTI, the Company is a party to a Patent License and Biological Materials License Agreement (the “License Agreement” or “NIH License”), dated March 23, 2020,
with the United States Department of Health and Human Services (the “HHS”), as represented by the National Institute of Allergy and Infectious Diseases (“NIAID”), an
Institute within the National Institutes of Health (“NIH”). Under the terms of the License Agreement, the Company holds a nonexclusive, worldwide license to certain specified
patent rights (including patent applications, provisional patent applications and Patent Cooperation Treaty (“PCT”) patent applications) and biological materials relating to the
use of pre-fusion coronavirus spike proteins to exploit products (“Licensed Products”) and practice processes (“Licensed Processes”) that are covered by the licensed patent
rights and biological materials for the purpose of developing and commercializing a vaccine product candidate for SARS-CoV-2.
 
The License Agreement will expire upon (a) twenty (20) years from the first commercial sale where no licensed patent rights exist or have ceased to exist or (b) the expiration
of the last patent contained in the licensed patent rights, unless terminated earlier. None of the applications included in the NIH licensed patent rights have issued yet. The NIH
may terminate or modify the license in the event of a material breach, including if the Company does not meet certain milestones by certain dates, or upon certain insolvency
events that remain uncured following the date that is 90 days following written notice of such breach or insolvency event. The Company may terminate the license, or any
portion thereof, at its sole discretion at any time upon 60 days written notice to the NIH.
 
NRC License
 
On July 26, 2021, the Company entered into a non-exclusive Technology License Agreement (the “License Agreement”) with the National Research Council of Canada
(“NRC”) pursuant to which the NRC grants to the Company a license to use NRC’s inventions, patents, trade secrets, know-how, copyright, biological material, designs, and/or
technical information created by or on behalf of the NRC (the “NRC Technologies”) relating to the derivatives of CHO 2353 TM Cell Line listed in the License Agreement (the
“Stable Cells”) to: (i) make, research, and develop SARS-CoV-2 spike protein manufactured by a Stable Cell (the “Drug Substance”) within Canada, Australia, the United
Kingdom, the European Union and the United States (U.S.) (collectively the “Territory”); (ii) file regulatory approval, export and sell the final formulation of the Drug
Substance (“Products”) and (iii) engage contractors to use the Stable Cells to make Drug Substance or Products on behalf of the Company to be used and sold, worldwide, by
the Company. The License Agreement was subsequently amended to include the Delta and Omicron variants. In addition, the Company subsequently amended the License
Agreement to broaden the non-exclusive field of use to include all diseases caused by coronaviruses and any genetic variants thereof.
 
As consideration for the grant of the license, the Company will pay to the NRC an annual (low five digits) license fee, with the initial portion of the fee covering the first three
years of the license. Additionally, we will pay certain milestone payments (a) upon transfer of each Stable Cell listed in the Agreement and (b) with regard to each of the first
three Products, (i) upon submission of the Investigational New Drug application (IND) related thereto, (ii) upon dosing the first patient in a Phase 1 or Phase 2 clinical trial, (iii)
upon dosing the first patient in a Phase 3 clinical trial and (iv) upon first regulatory approval. Milestone payments range from the low five digits to high six digits. In addition,
Oragenics will pay a low single-digit royalty to the NRC for the sale of Products, based on sales revenue, commencing after the first commercial sale.
 
Pursuant to the License Agreement, the NRC is required to bear the responsibility and pay the costs to obtain and maintain patents related to the NRC Technologies in the U.S.,
Canada, Brazil, European Union, Japan, South Korea, Singapore, Australia, China, and India, and the NRC shall use reasonable efforts to obtain and maintain those patents.
Additional countries may be requested by us, in which event, the NRC will file and maintain such patents, at our expense.
 
Pursuant to the License Agreement, we are required to indemnify and hold the NRC and its employees and agents harmless from and against all liability and damages in
connection with or arising out of all claims, demands, losses, damages, costs including solicitor and client costs, actions, suits or proceedings brought by any third party that are
in any manner based upon, arising out of, related to, occasioned by, or attributable to the manufacturing, distribution, shipment, offering for sale, sale, or use of Products,
services based on the NRC Technologies and product liability and infringement of intellectual property rights other than copyright, if any, licensed under the License
Agreement.
 



Unless terminated earlier, the License Agreement will terminate twenty (20) years from the effective date of the License Agreement. Either party may terminate the License
Agreement, by giving written notice to the other party, if the other party defaults or is in breach of the License Agreement, provided that if the defaulting party cures the breach
within 60 days after the notice is given, the License Agreement shall continue in full force and effect. The NRC may terminate the License Agreement if the Company becomes
bankrupt, or insolvent, or has a receiver appointed to continue its operations, or passes a resolution for winding up. The License Agreement contains customary confidentiality
obligations.
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10. Retirement Plan
 
The Company has a defined contribution Simple Individual Retirement Arrangement plan, which covers all employees and provides for a Company match of up to 3% of all
employee compensation to the plan. Total matching contributions made by the Company for the years ended December 31, 2022 and 2021 were $26,907 and $27,657
respectively.
 
11. Income Taxes
 
The components of the provision for income taxes for the years ended December 31, 2022 and 2021 are as follows:
 

  2022   2021  
Current  $ -  $ - 
Deferred   3,714,988   870,941 
Valuation Allowance   (3,714,988)   (870,941)
Total provision for income taxes  $ -  $ - 

 
At December 31, 2022 and 2021, the Company had temporary differences between the carrying amounts of assets and liabilities for financial reporting purposes and their
respective income tax bases, as measured by enacted state and federal tax rates, as follows:
 

  2022   2021  
Deferred tax assets (liabilities):         

Net operating loss carryforward  $ 37,713,107  $ 36,340,873 
Accrued vacation   8,751   19,454 
Non-qualified stock compensation   1,119,642   1,091,576 
Research & Development   2,325,391   - 

Total deferred tax assets, net   41,166,891   37,451,903 
Less valuation allowance   (41,166,891)   (37,451,903)
Total net deferred taxes  $ -  $ - 

 
The following is a reconciliation of tax computed at the statutory federal rate to the income tax benefit in the statements of operations for the years ended December 31, 2022
and 2021:
 

  2022   2021  
Income tax benefit computed at statutory federal rate of 21% and 21%, respectively  $ (3,000,564)  $ (3,299,439)
State income tax benefits, net of federal expense/benefit   (785,862)   (682,670)
Change in valuation allowance   3,714,988   870,941 
Non-deductible expenses   612    2,821,537 
Other   70,826   289,631 
Total  $ -  $ - 

 
In assessing the realizability of deferred tax assets, management considers whether it is more likely than not that some portion or all of the deferred tax assets will not be
realized. The ultimate realization of deferred tax assets is dependent upon the generation of future taxable income during the periods in which those temporary differences
become deductible. Management considers the scheduled reversal of deferred tax liabilities, projected future taxable income, and tax planning strategies in making this
assessment. Based upon the levels of historical taxable income and projections of future taxable income over which the deferred tax assets are deductible, the Company
believes that it is more likely than not that it will not be able to realize the benefits of some of these deductible differences.
 
Accordingly, a valuation allowance of $41,166,891 and $37,451,903 has been provided in the accompanying consolidated financial statements as of December 31, 2022 and
2021, respectively. The 2022 net change in valuation allowance related to deferred tax assets was an increase of $3,714,988 primarily relating to net operating loss
carryforwards. The 2021 net change in valuation allowance related to deferred tax assets was an increase of $870,941 primarily relating to net operating loss carryforwards and a
change in the effective tax rate.
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At December 31, 2022, the Company has federal and state tax net operating loss carryforwards of $150,083,903. Federal and state tax net operating loss carryforwards
generated prior to December 31, 2017 will expire through 2037 and are not subject to taxable income limitations. Federal tax net operating loss carryforwards generated
subsequent to December 31, 2017, do not expire but are subject to taxable income limitation pursuant to the Tax Cuts and Jobs Act that was enacted on December 22, 2017.
State of Pennsylvania tax net operating loss carryforwards will expire through 2036. The Company also has federal research and development tax credit carryforwards of
$4,834,847. The federal tax credit carryforward will expire beginning in 2021 and continuing through 2042 unless previously utilized.
 
Utilization of net operating loss carryforwards and research and development credit carryforwards may be subject to a substantial annual limitation due to ownership change
limitations that may have occurred or, could occur in the future in accordance with Section 382 of the Internal Revenue Code of 1986 (“IRC Section 382”) and with Section 383
of the Internal Revenue Code of 1986, as well as similar state provisions. These ownership changes may limit the amount of net operating loss carryforwards and research and
development credit carryforwards that can be utilized annually to offset future taxable income and taxes, respectively. In general, an ownership change, as defined by IRC
Section 382, results from transactions increasing the ownership of certain stockholders or public groups in the stock of a corporation by more than 50 percentage points over a
three-year period. The Company has completed several financings since its inception which may result in a change in ownership as defined by IRC Section 382, or could result
in a change in control in the future.
 
For the years ended December 31, 2022 and 2021, the Company incurred $940,106 and $509,320, respectively, of additional unrecognized tax benefits that related to research
and development credits. The entire amount of this unrecognized tax benefit, if recognized, would result in an increase to the deferred tax asset valuation allowance, and would
not have an impact on the effective tax rate.
 
The Company files its income tax returns in the U.S. federal jurisdiction and in Florida and Pennsylvania. With few exceptions, the Company is no longer subject to federal or



state income tax examinations by tax authorities for years before 2015.
 
A reconciliation of the beginning and ending amount of unrecognized tax benefits is as follows:
 

Balance as of December 31, 2020  $ 4,042,705 
Additions based on tax positions related to the current year   509,320 
Additions for return-to-provision true-up   (524,845) 

Balance as of December 31, 2021  $ 4,027,180 
Additions based on tax positions related to the current year   940,106 
Reductions for the tax positions of prior years   (115,396)
Expired Tax Credits due to 10-year life   (17,043)

Balance as of December 31, 2022  $ 4,834,847 
 
Included in the balance at December 31, 2022 and 2021, are $4,834,847 and $4,027,180, respectively, of tax positions for which there is uncertainty about the validity of certain
credits. The disallowance of the credits would impact the amount of gross deferred tax assets reflected in the accompanying footnotes.
 
During the years 2022 and 2021 the Company did not recognize any interest and penalties. Due to the potential offset of the Company’s operating loss carryforward for any
future activity, the amount attributed to interest and penalties would be immaterial.
 
12. Commitments and Contingencies
 
Additional Consideration−Noachis Terra Inc.(“NTI”) Acquisition.
 
In connection with the Company’s acquisition of NTI, the Company is obligated to pay the former sole shareholder of NTI contingent consideration based upon the exercise of
certain of the Company’s outstanding warrants as follows: (i) twenty percent (20%) of the cash proceeds received by the Company upon exercise of the Company’s warrants
carrying an exercise price of $45.00 and $54.00 and (ii) forty-five percent (45%) of the cash proceeds received by the Company upon exercise of the Company’s warrants
carrying an exercise price of $60.00, in each case, for so long as the warrants remain outstanding. The Company’s previously issued warrants carrying an exercise price of
$45.00 have expired by their terms. As a result, no additional consideration will be due to the former sole shareholder of NTI relating to these warrants.
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During the three months ended March 31, 2021, approximately 41,210 warrants were exercised as follows: (i) approximately 6,000 shares at an exercise price of $60.00 per
share and (ii) approximately 35,210 at an exercise price of $54.00 per share. See Note 7. Shareholders’ Equity.
 
As a result of the warrant exercises in 2021, the Company paid $542,263 of additional consideration to the sole former shareholder of NTI. The additional consideration
payment is included in research and development expenses.
 
NIH License
 
Through NTI, the Company is a party to a Patent License and Biological Materials License Agreement (the “License Agreement” or “NIH License”), dated March 23, 2020,
with the United States Department of Health and Human Services (the “HHS”), as represented by the National Institute of Allergy and Infectious Diseases (“NIAID”), an
Institute within the National Institutes of Health (“NIH”). Under the terms of the License Agreement, we hold a nonexclusive, worldwide license to certain specified patent
rights (including patent applications, provisional patent applications and Patent Cooperation Treaty (“PCT”) patent applications) and biological materials relating to the use of
pre-fusion coronavirus spike proteins to exploit products (“Licensed Products”) and practice processes (“Licensed Processes”) that are covered by the licensed patent rights and
biological materials for the purpose of developing and commercializing a vaccine product candidate for SARS-CoV-2.
 
Under the terms of the NIH License Agreement, the NIAID is entitled to receive a non-creditable, nonrefundable upfront license issue royalty of $30,000 and reimbursement of
$11,739 for our pro rata share of the NIAID’s past and future patent prosecution-related expenses (which amounts have already been paid). Additionally, the NIAID is entitled
to receive lump sum nonrefundable minimum annual royalties, which increase in the year after the first commercial sale of any Licensed Products or the practice of any
Licensed Processes, as well as lump sum benchmark royalties following our completion of certain commercial development and sales-related benchmarks. The NIH is entitled
to receive earned royalties on the annual net sales of Licensed Products and the practice of any Licensed Processes (subject to certain reductions), at certain low- to mid-single
digit royalty rates, which rates vary based on the total amount of annual net sales and the geographic market in which those sales occur. We must provide regular written reports
to the NIAID on the development status of and royalty payments relating to the Licensed Products and the Licensed Processes.
 
The License Agreement will expire upon (a) twenty (20) years from the first commercial sale where no licensed patent rights exist or have ceased to exist or (b) the expiration
of the last patent contained in the licensed patent rights, unless terminated earlier. None of the applications included in the NIH licensed patent rights have issued yet. The NIH
may terminate or modify the license in the event of a material breach, including if the Company does not meet certain milestones by certain dates, or upon certain insolvency
events that remain uncured following the date that is 90 days following written notice of such breach or insolvency event. The Company may terminate the license, or any
portion thereof, at its sole discretion at any time upon 60 days written notice to the NIH.
 
NRC License
 
On July 26, 2021, the Company entered into a non-exclusive Technology License Agreement (the “License Agreement”) with the National Research Council of Canada
(“NRC”) pursuant to which the NRC grants to the Company a license to use NRC’s inventions, patents, trade secrets, know-how, copyright, biological material, designs, and/or
technical information created by or on behalf of the NRC (the “NRC Technologies”) relating to the derivatives of CHO 2353 TM Cell Line listed in the License Agreement (the
“Stable Cells”) to: (i) make, research, and develop SARS-CoV-2 spike protein manufactured by a Stable Cell (the “Drug Substance”) within Canada, Australia, the United
Kingdom, the European Union and the United States (U.S.) (collectively the “Territory”); (ii) file regulatory approval, export and sell the final formulation of the Drug
Substance (“Products”) and (iii) engage contractors to use the Stable Cells to make Drug Substance or Products on behalf of the Company to be used and sold, worldwide, by
the Company. The company announced on December 20, 2021, that the license was extended to include the Omicron variant. On February 3, 2022, the Company broadened the
non-exclusive field of use to include all diseases caused by coronaviruses and any genetic variants thereof.
 
As consideration for the grant of the license, the Company will pay to the NRC an annual (low five digits) license fee, with the initial portion of the fee covering the first three
years of the license. Additionally, we will pay certain milestone payments (a) upon transfer of each Stable Cell listed in the Agreement and (b) with regard to each of the first
three Products, (i) upon submission of the Investigational New Drug application (IND) related thereto, (ii) upon dosing the first patient in a Phase 1 or Phase 2 clinical trial, (iii)
upon dosing the first patient in a Phase 3 clinical trial and (iv) upon first regulatory approval. Milestone payments range from the low five digits to high six digits. In addition,
Oragenics will pay a low single-digit royalty to the NRC for the sale of Products, based on sales revenue, commencing after the first commercial sale.
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Pursuant to the License Agreement, the NRC is required to bear the responsibility and pay the costs to obtain and maintain patents related to the NRC Technologies in the U.S.,
Canada, Brazil, European Union, Japan, South Korea, Singapore, Australia, China, and India, and the NRC shall use reasonable efforts to obtain and maintain those patents.



Additional countries may be requested by us, in which event, the NRC will file and maintain such patents, at our expense.
 
Pursuant to the License Agreement, we are required to indemnify and hold the NRC and its employees and agents harmless from and against all liability and damages in
connection with or arising out of all claims, demands, losses, damages, costs including solicitor and client costs, actions, suits or proceedings brought by any third party that are
in any manner based upon, arising out of, related to, occasioned by, or attributable to the manufacturing, distribution, shipment, offering for sale, sale, or use of Products,
services based on the NRC Technologies and product liability and infringement of intellectual property rights other than copyright, if any, licensed under the License
Agreement.
 
Unless terminated earlier, the License Agreement will terminate twenty (20) years from the effective date of the License Agreement. Either party may terminate the License
Agreement, by giving written notice to the other party, if the other party defaults or is in breach of the License Agreement, provided that if the defaulting party cures the breach
within 60 days after the notice is given, the License Agreement shall continue in full force and effect. The NRC may terminate the License Agreement if the Company becomes
bankrupt, or insolvent, or has a receiver appointed to continue its operations, or passes a resolution for winding up. The License Agreement contains customary confidentiality
obligations.
 
Leases
 
Lab Facility-Alachua. The Company’s Alachua facility is being leased from a real estate developer for a term of five years beginning in December 2014. Under the lease
agreement, the rental payments range from $9,641 per month to $10,851 per month. In June of 2019, the Company entered into an amendment for the Alachua facility for a
term of five years beginning in December of 2019. Under the amended lease agreement, the rental payments range from $12,870 per month to $13,338 per month. Total rental
expense for the Alachua facility during the year ended December 31, 2022 was approximately $166,000. The lease may be terminated prior to its stated expiration date upon the
payment of nine-months rent.
 
Corporate Office-Tampa. In November of 2016, the Company entered into an amendment for the leased office space for corporate personnel located in Tampa, FL. The
amended lease is for approximately 2,207 square feet. The lease period for the office space is for thirty-six months commencing on March 1, 2017. Lease payments range from
$4,138 per month to $4,392 per month inclusive of insurance, taxes and utilities. The lease expires on February 29, 2020. In November of 2019, the Company entered into an
amendment for the Tampa facility for a term of three years beginning in March of 2020. Under the amended lease agreement, the rental payments range from $4,524 per month
to $4,800 per month. Total rent expense under this lease was approximately $65,000 for the year ended December 31, 2022.
 
In August of 2022, the Company entered into an amendment for the leased office space for corporate personnel located in Tampa, FL. The amended lease is for approximately
2,207 square feet. The lease period for the office space is for twelve months commencing on March 1, 2023. Lease payments are $4,944 per month inclusive of insurance, taxes
and utilities. The lease expires on February 29, 2024.
 

  

For the Twelve
Months Ended

December 31, 2022   

For the Twelve
Months Ended

December 31, 2021  
Weighted Average Remaining Lease Term In Years         

Operating leases   1.72   2.45 
         
Weighted Average Discount Rate         

Operating leases   5.78%  5.70%
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Maturities of operating lease liabilities are as follows:
 

Year ended December 31:     
2023   219,093 
2024   156,605 
2025   - 
Total  $ 375,698 

Less: Imputed interest   (18,812)
Present value of lease liabilities  $ 356,886 

 
The cost component of operating leases is as follows:
 

  

For the Twelve
Months Ended 

December 31, 2022   

For the Twelve
Months Ended 

December 31, 2021  
Operating lease cost  $ 229,312  $ 228,231 
Short-term lease cost   -   1,036 
Total lease cost  $ 229,312  $ 229,267 

 
Supplemental cash flow information related to operating leases is as follows:
 

  

For the Twelve
Months Ended

December 31, 2022   

For the Twelve
Months Ended

December 31, 2021  
Cash paid for amounts included in the measurement of lease liabilities:         

Operating cash flows from operating leases  $ (235,775)  $ (227,753)
  
13. Subsequent Events
 
Reverse Split
 
On December 23, 2022, the Company announced a reverse split of its common stock, $0.001 par value, at a ratio of one for sixty, which became effective January 20, 2023
(the “Effective Date”). The Company’s common stock began trading on a split-adjusted basis on January 23, 2023 under the existing trading symbol “OGEN”.
 
As a result of the reverse split, each 60 pre-split shares of common stock outstanding were automatically combined into one new share of common stock without any action on
the part of the holders, and the number of outstanding common shares was reduced from approximately 117 million shares to approximately 2.0 million shares. The reverse split
also applied to common stock issuable upon the exercise of the Company’s outstanding stock options. In addition, the Company also announced that the authorized common
stock of the Company was decreased from 250 million to approximately 4.16 million shares. The authorized preferred stock remains at 50,000,000 shares. The common stock
issued pursuant to the reverse stock split will remain fully paid and non-assessable. The reverse stock split did not affect the par value of the common stock.



 
NYSE Listing Compliance
 
On February 3, 2023, the Company regained compliance with the NYSE American continued listing standards. Specifically, the Company resolved the continued listing
deficiency with respect to its low selling price as described in Section 1003(f)(v) of the NYSE American Company Guide.
 
At The Market Offering
 
On February 24, 2023 the Company filed a Form 8-K with the Securities and Exchange Commission that it had entered into an At the Market Offering Agreement (the “Sales
Agreement”) with Ladenburg Thalmann & Co. Inc (the “Agent”), pursuant to which the Company may issue, and sell, from time to time shares of its common stock (the
“Shares”) with the Agent acting as the sales agent or principal. The Company has no obligation to sell any of the Shares, any sales of the Shares under the Sales Agreement will
be made pursuant to the Company’s Registration Statement on Form S-3 (File No. 333-269225). As part of the Sales Agreement the Company agreed to pay the Agent certain
commissions and to reimburse the Agent for certain fees and expenses not to exceed an amount of $75,000.
 
Commercial License Agreement
 
On February 23, 2023, the Company announced that it entered into a Commercial License Agreement with Inspirevax, Inc. In consideration of the Company agreed to pay a fee
upon signing of $50,000. The Company also agreed to make certain milestone payments and to pay royalties. The Company filed a Form 8-K with the Securities and Exchange
Commission on March 1, 2023 announcing the agreement and the terms of the agreement.
 
New Chief Financial Officer
 
On March 8, 2023, the Company announced that the Board of Directors approved the appointment of Janet Huffman as the Company’s new Chief Financial Officer. The terms
of Ms. Huffman’s employment agreement and compensation were included in Form 8-K filed with the Securities and Exchange Commission on March 8, 2023.
 
Signature Bank Failure
 
On March 12, 2023, Signature Bank was closed by the New York State Department of Financial Services and the Federal Deposit Insurance Corporation (the “FDIC”) was
named Receiver. The FDIC has secured the funds for the Signature Bank customers for cash balances greater than the insured amount. The Company used Signature Bank as its
financial institution; however, it did not encounter any loss of cash or assets as a result of the Signature Bank failure. On March 20, 2023 the Company opened new accounts
with BMO Harris Bank and in April of 2022 has transferred most cash balances from Signature Bank to BMO Bank.
 
Non-reliance of Financial Statements
 
On April 4, 2023, the management and the Audit Committee of the Company’s Board of Directors concluded that the following financial statements should be restated and
should no longer be relied upon:
 
 i. The Company’s unaudited consolidated financial statements for the three months ended March 31, 2022 included in the Company’s Quarterly Report on Form 10-

Q, filed with the SEC on May 13 2022 (the “Q1 2022 10-Q”); and
 

 ii. The Company’s unaudited consolidated financial statements for the three and six months ended June 30, 2022 included in the Company’s Quarterly Report on Form
10-Q, filed with the SEC on August 9, 2022 (the “Q2 2022 10-Q”); and

 
 iii. The Company’s unaudited consolidated financial statements for the three and nine months ended September 30, 2022 included in the Company’s Quarterly Report

on Form 10-Q, filed with the SEC on November 14, 2022 (the “Q3 2022 10-Q”).
 
As a result, the Company determined that the unaudited consolidated financial statements for the Q1 2022 10-Q, Q2 2022 10-Q, and Q3 2022 10-Q should be restated, and the
Company should file an amendment to the Q1 2022 10-Q, Q2 2022 10-Q, and Q3 2022 10-Q with the SEC. All such amendments were filed with the SEC on April 14, 2023.
 
Private Placement Warrants
 
The Company had 15,000 shares reserved for private placement warrants, and on April 10, 2023, those warrants expired. None of those warrants were exercised.
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(13700 Progress Blvd, Alachua, FL 32615).
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 10-Q  001-32188  10.2  8/14/20   
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10.10  Second Amendment to 2012 Equity Incentive Plan. +  8-K  001-32188  4.3  12/29/17   

             
10.11  Third Amendment to 2012 Equity Incentive Plan. +  8-K  001-32188  4.4  6/26/18   

             
10.12  Fourth Amendment to 2012 Equity Incentive Plan. +  8-K  001-32188  4.5  6/21/19   

             
10.13  Form of Employee Stock Option Agreement. +  10-K  001-32188  10.26  3/26/13   

             
10.14  Form of Consultant Stock Option Agreement. +  10-K  001-32188  10.27  3/26/13   

             
10.15  Form of Notice of Grant of Stock Options and Stock Option Award Agreement (Employee). +  8-K  001-32188  10.1  3/18/15   

             
10.16  Form of Notice of Grant of Stock Options and Stock Option Award Agreement (Directors). +  10-K  001-32188  10.23  3/4/20   

             
10.17  Form of Director Restricted Stock Award Agreement. +  8-K  001-32188  10.3  3/18/15   

             
10.19  Executive Employment Agreement between the Company and Martin Handfield dated May 11,

2010. +
 10-Q  001-32188  10.16  11/14/11   

             
10.20  Executive Employment Agreement between the Company and Kimberly Murphy dated effective

June 23, 2022. +
 8-K  001-32188  10.1  6/23/22   

             
10.21  Executive Employment Agreement between the Company and Janet Huffman dated effective

March 8, 2023. +
 8-K      3/8/23   

             
10.22  2021 Equity Incentive Plan+  8-K  001-3288  10.1  2/28/22   

             
10.23  Form Stock Option Award Agreement (Directors)+  8-K  001-3288  10.2  2/28/22   
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10.24  Form Stock Option Award Agreement (Employees)+  8-K  001-3288  10.3  2/28/22   
             

10.25  Form Stock Option Award Agreement (Consultants)+  8-K  001-3288  10.4  2/28/22   
             

21.1  Subsidiaries of Registrant  10-K  001-3288  21.1  3/24/22   
             

23.1  Consent of Mayer Hoffman McCann P.C., an independent public accounting firm.          X

https://www.sec.gov/Archives/edgar/data/1174940/000119312517244363/d423020dex41.htm
https://www.sec.gov/Archives/edgar/data/1174940/000119312517338166/d491638dex41.htm
https://www.sec.gov/Archives/edgar/data/1174940/000119312518112916/d561398dex41.htm
https://www.sec.gov/Archives/edgar/data/1174940/000119312518213992/d552296dex42.htm
https://www.sec.gov/Archives/edgar/data/1174940/000119312518219721/d539450dex42.htm
https://www.sec.gov/Archives/edgar/data/1174940/000119312519085324/d692101dex42.htm
https://www.sec.gov/Archives/edgar/data/1174940/000149315220007585/ex4-1.htm
https://www.sec.gov/Archives/edgar/data/1174940/000119312512163736/d263778dex1020.htm
https://www.sec.gov/Archives/edgar/data/1174940/000119312514300671/d726477dex102.htm
https://www.sec.gov/Archives/edgar/data/1174940/000149315220003343/ex10-15.htm
https://www.sec.gov/Archives/edgar/data/1174940/000149315220015841/ex10-2.htm
https://www.sec.gov/Archives/edgar/data/1174940/000149315221028580/ex10.htm
https://www.sec.gov/Archives/edgar/data/1174940/000149315222007664/ex10-6.htm
http://www.sec.gov/Archives/edgar/data/1174940/000149315222007664/ex10-7.htm
https://www.sec.gov/Archives/edgar/data/1174940/000119312512435378/d429990dex41.htm
https://www.sec.gov/Archives/edgar/data/1174940/000119312517161006/d392152dex42.htm
https://www.sec.gov/Archives/edgar/data/1174940/000119312517383512/d515789dex43.htm
https://www.sec.gov/Archives/edgar/data/1174940/000119312518204110/d620404dex44.htm
https://www.sec.gov/Archives/edgar/data/1174940/000119312519178907/d765167dex45.htm
https://www.sec.gov/Archives/edgar/data/1174940/000119312513126950/d443819dex1026.htm
https://www.sec.gov/Archives/edgar/data/1174940/000119312513126950/d443819dex1027.htm
https://www.sec.gov/Archives/edgar/data/1174940/000119312515097108/d893717dex101.htm
https://www.sec.gov/Archives/edgar/data/1174940/000149315220003343/ex10-23.htm
https://www.sec.gov/Archives/edgar/data/1174940/000119312515097108/d893717dex103.htm
https://www.sec.gov/Archives/edgar/data/1174940/000119312511309615/d224616dex1016.htm
https://www.sec.gov/Archives/edgar/data/1174940/000149315222017614/ex10-1.htm
https://www.sec.gov/Archives/edgar/data/1174940/000149315223006979/ex10-1.htm
https://www.sec.gov/Archives/edgar/data/1174940/000149315222005606/ex10-1.htm
https://www.sec.gov/Archives/edgar/data/1174940/000149315222005606/ex10-2.htm
https://www.sec.gov/Archives/edgar/data/1174940/000149315222005606/ex10-3.htm
https://www.sec.gov/Archives/edgar/data/1174940/000149315222005606/ex10-4.htm
https://www.sec.gov/Archives/edgar/data/1174940/000149315222007664/ex21-1.htm


             
24.1  Powers of Attorney (included on signature page).          X

             
31.1  Certification of Principal Executive Officer pursuant to Rule 13a-14 and Rule 15d-14(a),

promulgated under the Securities and Exchange Act of 1934, as amended.
         X

             
31.2  Certification of Principal Financial Officer pursuant to Rule 13a-14 and Rule 15d-14(a),

promulgated under the Securities and Exchange Act of 1934, as amended.
         X

             
32.1  Certification pursuant to 18 U.S.C. Section 1350, as adopted pursuant to Section 906 of the

Sarbanes-Oxley Act of 2002 (Chief Executive Officer). **
         X

             
32.2  Certification pursuant to 18 U.S.C. Section 1350, as adopted pursuant to Section 906 of the

Sarbanes-Oxley Act of 2002 (Chief Financial Officer). **
         X

             
101.INS  Inline XBRL Instance Document          X

             
101.SCH  Inline XBRL Taxonomy Extension Schema          X

             
101.CAL  Inline XBRL Taxonomy Extension Calculation Linkbase          X

             
101.DEF  Inline XBRL Taxonomy Extension Definition Linkbase          X

             
101.LAB  Inline XBRL Taxonomy Extension Label Linkbase          X

             
101.PRE  Inline XBRL Taxonomy Extension Presentation Linkbase          X

             
104  Cover Page Interactive Data File (embedded within the Inline XBRL document)          X

 
 * Confidential treatment has been granted as to certain portions of this exhibit pursuant to Rule 406 of the Securities Act of 1933, as amended, or Rule 24b-2 of

the Securities Exchange Act of 1934, as amended.
 + Executive management contract or compensatory plan or arrangement.
 ** Furnished herewith and not deemed to be “filed” for purposes of Section 18 of the Securities Exchange Act of 1934, as amended (the “Exchange Act”), and

shall not be deemed to be incorporated by reference into any filing under the Securities Act of 1933, as amended, or the Exchange Act (whether made before or
after the date of the Form 10-Q), irrespective of any general incorporation language contained in such filing.
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Exhibit 4.9

 
DESCRIPTION OF THE REGISTRANT’S SECURITIES

REGISTERED PURSUANT TO SECTION 12 OF THE SECURITIES
EXCHANGE ACT OF 1934

 
Oragenics, Inc. (“Oragenics,” “we,” “our,” or “us”) has one class of securities registered under Section 12 of the Securities Exchange Act of 1934, as amended: our common
stock.

 
DESCRIPTION OF CAPITAL STOCK

 
The following descriptions are summaries of the material terms that are included in our amended and restated articles of incorporation (as amended) and our bylaws (as
amended) as well as the specific agreements such descriptions relate to. This summary is qualified in its entirety by the specific terms and provisions contained in our restated
articles of incorporation, bylaws and the specific agreements described herein, copies of which we have filed as exhibits to our Annual Report on Form 10-K and are
incorporated herein by reference.
 
Overview
 
Authorized Capital Stock
 
Our authorized capital stock consists of 4,166,666 shares of common stock, par value $0.001, and 50,000,000 shares of preferred stock, without par value.
 
Listing of Common Stock
 
Our common stock is currently listed on the NYSE American under the trading symbol “OGEN.”
 
Common Stock
 
Voting
 
The holders of our common stock are entitled to one vote for each share held of record on all matters submitted to a vote of the shareholders. Approval of an amendment of our
articles of incorporation, a merger, a share exchange, a sale of all our property or dissolution must be approved by a majority of all votes entitled to be cast. Such votes may be
cast in person or by proxy as provided in Article I Section 8 of our bylaws. One third of our shares entitled to vote constitute a quorum for purposes of a meeting of our
shareholders.
 
Dividends
 
Subject to preferences that may be applicable to any outstanding preferred stock, the holders of our common stock are entitled to receive ratably all dividends, if any, as may be
declared from time to time by our Board of Directors out of the funds legally available.
 
In the event of the liquidation, dissolution or winding up of the Company, the holders of our common stock are entitled to share ratably in all assets remaining after payment of
liabilities, subject to prior distribution rights of preferred stock, if any, then outstanding. The common stock has no preemptive or conversion rights. There are no redemption or
sinking fund provisions applicable to the common stock. All outstanding shares of common stock are fully paid and non-assessable.
 
Rights upon Liquidation
 
Upon our liquidation, dissolution or winding-up, after payment in full of our liabilities and the amounts required to be paid to holders of any outstanding shares of preferred
stock, if any, all holders of our common stock, along with the holders of our Series A Convertible Preferred Stock and Series B Convertible Preferred Stock on an “as if”
converted basis, will be entitled to receive a pro rata distribution of all of our assets and funds legally available for distribution.
 
 

 
 
Redemption and Pre-Emptive Rights
 
No shares of our common stock are subject to redemption or have preemptive rights to purchase additional shares of our common stock or any of our other securities.
 
Fully Paid and Non-assessable
 
All of our outstanding shares of common stock are, and the shares of common stock to be issued in this offering, will be fully paid and non-assessable.
 
Preferred Stock
 
Our Board of Directors has the authority, without action by our shareholders, to designate and issue up to 50,000,000 shares of preferred stock in one or more series or classes
and to designate the rights, preferences and privileges of each series or class, which may be greater than the rights of our common stock. These rights, preferences and privileges
could include dividend rights, conversion rights, voting rights, redemption rights, liquidation preferences, the number of shares constituting any class or series and the
designation of the class or series. Terms selected by our Board of Directors in the future could decrease the amount of earnings and assets available for distribution to holders of
shares of common stock or adversely affect the rights and powers, including voting rights, of the holders of shares of common stock without any further vote or action by the
stockholders. As a result, the rights of holders of our common stock will be subject to, and may be adversely affected by, the rights of the holders of the Series A Convertible
Preferred Stock, and Series B Convertible Preferred Stock or any other preferred stock that may be issued by us in the future, which could have the effect of decreasing the
market price of our common stock.
 
Series A Convertible Preferred Stock
 
On May 10, 2017 and on July 25, 2017, we issued an aggregate of 12,000,000 shares of convertible preferred stock, designated as the Series A Convertible Preferred Stock
pursuant to the certificate of designation and rights filed by us with the Secretary of State of the State of Florida, with an aggregate original purchase price and initial liquidation
preference of $3.0 million. Each share of Series A Convertible Preferred Stock was issued for an amount equal to $0.25 per share, which we refer to as the original purchase
price. On March 9, 2018 and August 26, 2022, certain holders of Series A Convertible Preferred Stock elected to convert to common stock and, as a result of such conversions,
5,417,000 shares of Series A Preferred remain outstanding.
 
The following description is a summary of the material provisions of the Series A Convertible Preferred Stock and the certificate of designation and rights and does not purport
to be complete. This summary is subject to and is qualified by reference to all the provisions of the Series A Convertible Preferred Stock and certificate of designation and rights
of Series A Convertible Preferred Stock, including the definitions of certain terms used in the certificate of designation and rights. We urge you to read this document because



it, and not this description, defines the rights of a holder of the Series A Convertible Preferred Stock. A copy of the form of certificate of designation and rights that we filed
with the Secretary of State of the State of Florida effective May 10, 2017 as amended and restated effective November 8, 2017 has been incorporated by reference as part of our
Articles of Incorporation included as an exhibit to our Form 10-K.
 
No Mandatory Redemption Date or Sinking Fund
 
The shares of Series A Convertible Preferred Stock do not have a mandatory redemption date and are not subject to any sinking fund. The shares of Series A Convertible
Preferred Stock will remain outstanding indefinitely unless we elect to redeem them under the circumstances described below in “Redemption” or we otherwise repurchase them
or they are converted into shares of our common stock as described below under “Conversion Rights.”
 
 

 
 
Dividends
 
The shares of Series A Convertible Preferred Stock are entitled to participate in all dividends declared and paid on shares of company common stock on an “as if” converted
basis.
 
Liquidation Preference
 
Upon any liquidation, dissolution or winding-up of the Company, whether voluntary or involuntary that is not a Fundamental Transaction (as defined in the certificate of
designation), the holders of Series A Convertible Preferred Stock shall be entitled to receive out of the assets, the greater of (i) the product of the number of shares of Series A
Preferred Stock then held by such holder, multiplied by the original issue price; and (ii) the amount that would be payable to such holder in the liquidation in respect of
Common Stock issuable upon conversion of such shares of Series A Preferred Stock if all outstanding shares of Series A Preferred Stock were converted into Common Stock
immediately prior to the Liquidation.
 
Ranking
 
The Series A Convertible Preferred Stock ranks (i) on par with the Common Stock and Series B Convertible Preferred Stock and junior to Series C Non-Convertible Preferred
Stock as to dividend rights and (ii) on par with Series B Convertible Preferred Stock, junior to Series C Non-Convertible Preferred Stock and senior to Common Stock as to
rights upon liquidation, dissolution or winding up of the Company, whether voluntarily or involuntarily.
 
See “Voting Rights—Matters Requiring Approval of Holders of Series A Convertible Preferred Stock” for a description of the types of issuances of equity securities and other
securities of our company requiring approval of holders of a majority of shares of Series A Convertible Preferred Stock then outstanding, voting together as a class.
 
Redemption
 
To the extent we have funds legally available therefor, at any time after the fifth anniversary of the original issue date of the Series A Convertible Preferred Stock, we have the
right to redeem all or any portion of the outstanding shares of Series A Convertible Preferred Stock at the original issue price of $0.25 by providing at least seventy five (75)
days written notice of such redemption to all holders of the then outstanding shares of Series A Convertible Preferred Stock.
 
Conversion Rights
 
The holders of shares of Series A Convertible Preferred Stock will, at any time, be entitled to convert some or all of their Series A Convertible Preferred Stock into the number
of shares of our common stock obtained by dividing the original purchase price of the shares to be converted by the aggregate Series A conversion price (which originally
equaled the original purchase price, but is subject to adjustment), which amount we refer to as the conversion price.
 
The conversion price will be adjustable upon the occurrence of certain events and transactions to prevent dilution as described under “Adjustments to Conversion Price to
Prevent Dilution.” Any shares of our common stock issued upon conversion of the shares of Series A Convertible Preferred Stock shall be validly issued, fully paid and non-
assessable. The Company shall in lieu of fractional shares rounded up to the next whole share. The initial conversion price was $0.25 but was adjusted to $2.50 as a result of the
Company’s reverse split of 1 for 10 on January 19, 2018 and further adjusted following our 1 for 60 reverse stock split effective on January 20, 2023.
 
Adjustments to Conversion Price to Prevent Dilution
 
The Series A Convertible Preferred Stock is subject to provisions that protect the holders against dilution by adjustment of the conversion price and/or number of shares of
common stock issuable upon conversion in certain events such as a subdivision, combination or reclassification of our outstanding common stock.
 
 

 
 
Voting Rights—Matters Requiring Approval of Holders of Series A Convertible Preferred Stock
 
Except as otherwise required by law, the Series A Convertible Preferred Stock shall have no voting rights. However, as long as any shares of Series A Convertible Preferred
Stock are outstanding, we shall not, without the affirmative vote of the holders of a majority of the then outstanding shares of the Series A Convertible Preferred Stock, (a) alter
or change adversely the powers, preferences or rights given to the Series A Convertible Preferred Stock or alter or amend the certificate of designation, (b) amend its articles of
incorporation or other charter documents in any manner that adversely affects any rights of the holders of Series A Convertible Preferred Stock, (c) increase the number of
authorized shares of Series A Convertible Preferred Stock, or (d) enter into any agreement with respect to any of the foregoing.
 
Registration Rights
 
The holders of the Series A Convertible Preferred Stock were granted certain demand registration rights and piggyback registration rights with respect to the shares of our
Common Stock issuable upon conversion of the Series A Preferred Stock and exercise of their associated warrants, subject to customary cutbacks, blackout periods and other
exceptions.
 
Series B Convertible Preferred Stock
 
On November 8, 2017, we issued 6,600,000 shares of convertible preferred stock, designated as the Series B Convertible Preferred Stock pursuant to the certificate of
designation and rights filed by us with the Secretary of State of the State of Florida, with an aggregate original purchase price and initial liquidation preference of $3.3 million.
Each share of Series B Convertible Preferred Stock was issued for an amount equal to $0.50 per share, which we refer to as the original purchase price. On August 26, 2022 a
certain holder of Series B Convertible Preferred Stock elected to convert to common stock and, as a result of such conversion, 4,050,000 shares of Series B Convertible
Preferred Stock remain outstanding.
 
The following description is a summary of the material provisions of the Series B Convertible Preferred Stock and the certificate of designation and rights and does not purport



to be complete. This summary is subject to and is qualified by reference to all the provisions of the Series B Convertible Preferred Stock and certificate of designation and rights
of Series B Convertible Preferred Stock, including the definitions of certain terms used in the certificate of designation and rights. We urge you to read this document because it,
and not this description, defines the rights of a holder of the Series B Convertible Preferred Stock. A copy of the form of certificate of designation and rights that we filed with
the Secretary of State of the State of Florida effective November 8, 2017 has been incorporated by reference as part of our Articles of Incorporation included as an exhibit to our
Form 10-K.
 
No Mandatory Redemption Date or Sinking Fund
 
The shares of Series B Convertible Preferred Stock do not have a mandatory redemption date and are not subject to any sinking fund. The shares of Series B Convertible
Preferred Stock will remain outstanding indefinitely unless we elect to redeem them under the circumstances described below in “Redemption” or we otherwise repurchase them
or they are converted into shares of our common stock as described below under “Conversion Rights.”
 
Dividends
 
The shares of Series B Convertible Preferred Stock are entitled to participate in all dividends declared and paid on shares of company common stock on an “as if” converted
basis.
 
Liquidation Preference
 
Upon any liquidation, dissolution or winding-up of the Company (any such event, a “Liquidation”), whether voluntary or involuntary, each holder of shares of Series B
Convertible Preferred Stock shall be entitled to receive, after payment to the Series C Non-Convertible Preferred Stock as provided in the Certificate of Designation of Series C
Non-Convertible Preferred Stock, but on par with Series A Convertible Preferred Stock and in preference to the holders of Common Stock, an amount of cash equal to the
greater of (i) the product of the number of shares of Series B Convertible Preferred Stock then held by such holder, multiplied by the original issue price; and (ii) the amount
that would be payable to such holder in the Liquidation in respect of Common Stock issuable upon conversion of such shares of Series B Convertible Preferred Stock if all
outstanding shares of Series B Convertible Preferred Stock were converted into Common Stock immediately prior to the Liquidation (disregarding for this purpose any and all
limitations of any kind on such conversion).
 
 

 
 
Ranking
 
The Series B Convertible Preferred Stock ranks (i) on par with the Common Stock and Series A Convertible Preferred Stock and junior to Series C Non-Convertible Preferred
Stock as to dividend rights and (ii) junior to Series C Non-Convertible Preferred Stock, on par with Series A Convertible Preferred Stock and senior to the Common Stock as to
distributions of assets upon liquidation, dissolution or winding up of the Corporation, whether voluntarily or involuntarily.
 
See “Voting Rights—Matters Requiring Approval of Holders of Series B Convertible Preferred Stock” for a description of the types of issuances of equity securities and other
securities of our company requiring approval of holders of a majority of shares of Series B Convertible Preferred Stock then outstanding, voting together as a class.
 
Redemption
 
To the extent we have funds legally available therefor, at any time after the fifth anniversary of the original issue date of the Series B Convertible Preferred Stock, we have the
right to redeem all or any portion of the outstanding shares of Series B Convertible Preferred Stock at the original issue price of $0.50 by providing at least seventy five (75)
days written notice of such redemption to all holders of the then outstanding shares of Series B Convertible Preferred Stock.
 
Conversion Rights
 
The holders of shares of Series B Convertible Preferred Stock will, at any time, be entitled to convert some or all of their Series B Convertible Preferred Stock into the number
of shares of our common stock obtained by dividing the original purchase price of the shares to be converted by the aggregate Series B conversion price (which originally
equaled the original purchase price, but is subject to adjustment), which amount we refer to as the conversion price and then multiplying such product by two (2).
 
The conversion price will be adjustable upon the occurrence of certain events and transactions to prevent dilution as described under “Adjustments to Conversion Price to
Prevent Dilution.” Any shares of our common stock issued upon conversion of the shares of Series B Convertible Preferred Stock shall be validly issued, fully paid and non-
assessable. The Company shall either pay cash in lieu of fractional shares or round up to the next whole share. The initial conversion price was $0.50 but was adjusted to $5.00
as a result of the Company’s reverse split of 1 for 10 on January 19, 2018 and further adjusted following our 1 for 60 reverse stock split effective on January 20, 2023.
 
Adjustments to Conversion Price to Prevent Dilution
 
The Series B Convertible Preferred Stock is subject to provisions that protect the holders against dilution by adjustment of the conversion price and/or number of shares of
common stock issuable upon conversion in certain events such as a subdivision, combination or reclassification of our outstanding common stock.
 
Voting Rights—Matters Requiring Approval of Holders of Series B Convertible Preferred Stock
 
Except as otherwise required by law, the Series B Convertible Preferred Stock shall have no voting rights. However, as long as any shares of Series B Convertible Preferred
Stock are outstanding, we shall not, without the affirmative vote of the holders of a majority of the then outstanding shares of the Series B Convertible Preferred Stock, (a)
amend, alter, repeal, restate or supplement (in each case, whether by reclassification, merger, consolidation, reorganization or otherwise) the certificate of designation in any
manner that would adversely affect the holders of the Series B Convertible Preferred Stock, (b) authorize or agree to authorize any increase in the number of shares of Series B
Convertible Preferred Stock or issue any additional shares of Series B Convertible Preferred Stock, (c) amend, alter or repeal any provision of the Certificate of Incorporation or
Bylaws of the Company which would adversely affect any right, preference, privilege or voting power of the Series B Convertible Preferred Stock or the holders thereof or (d)
agree to take any of the foregoing actions.
 
 

 
 
Registration Rights
 
The holders of the Series B Convertible Preferred Stock were granted certain demand registration rights and piggyback registration rights with respect to the shares of our
Common Stock issuable upon conversion of the Series B Preferred Stock and exercise of their associated warrants, subject to customary cutbacks, blackout periods and other
exceptions.
 
Series C Non-Voting, Non-Convertible Preferred Stock
 
On November 8, 2017, we issued to a single older 100 shares of non-convertible preferred stock, designated as the Series C Non-Voting, Non-Convertible Preferred Stock



pursuant to the certificate of designation and rights filed by us with the Secretary of State of the State of Florida, with a stated value and liquidation preference equal to
$33,847.9874 per share, which we refer to as the Stated Value. The shares of Series C Non-Voting, Non-Convertible Preferred Stock were entitled to payment-in-kind (“PIK”)
dividends thereon at the annual rate of twelve percent (12%) (the “Initial Rate”) of its Stated Value, payable by issuing additional shares of Series C Non-Voting, Non-
Convertible Preferred Stock within thirty days after the end of each calendar year, pro-rata for partial years. During the three months ended March 31, 2021, the Company
provided a notice of redemption, to the holder of the Company’s Series C Preferred Stock to redeem all outstanding Series C Preferred Stock (which included the dividend of
26.697 shares paid on January 28, 2021 and any accrued dividends due through the redemption date of March 13, 2021). The Series C Preferred Stock redemption amount of
approximately $5.6 million was paid on March 15, 2021 and all outstanding shares of Series C Preferred Stock were cancelled.
 
Series D Preferred Stock-Converted to Common Stock
 
On July 13, 2018, our board of directors designated 9,364,000 shares of our preferred stock as Series D Convertible Preferred Stock (“Series D Preferred Stock”), which were
subsequently issued on July 17, 2018, none of which are currently issued and outstanding. The preferences and rights of the Series D Preferred Stock was set forth in a
Certificate of Designation (the “Series D Certificate of Designation”). Pursuant to a transfer agency agreement between us and Continental Stock Transfer & Trust Company, as
transfer agent, the Series D Preferred Stock was issued in book-entry form and represented only by one or more global certificates deposited with The Depository Trust
Company, or DTC, and registered in the name of Cede & Co., a nominee of DTC, or as otherwise directed by DTC. Prior to the end of 2018, all of 9,364,000 shares of Series D
Preferred Stock converted to common stock and as such, the Company no longer has any Series D Preferred Stock outstanding.
 
Registration Rights
 
Series A Preferred Stock Private Placement. Pursuant to the May 10, 2017 Registration Rights Agreement, we granted certain demand registration rights and piggyback
registration rights with respect to the shares of our Common Stock issuable upon conversion of the Series A Preferred Stock and the exercise of the common stock warrants that
were issued commensurate with the issuance of the Series A Preferred Stock.
 
Series B Preferred Stock Private Placement. Pursuant to the November 8, 2017 Amended and Restated Registration Right Agreement, we granted certain demand registration
rights and piggyback registration rights with respect to the shares of our Common Stock issuable upon conversion of the Series B Preferred Stock and the exercise of the
common stock warrants that were issued commensurate with the issuance of the Series B Preferred Stock.. The Amended and Restated Registration Rights Agreement amended
the previous registration rights agreement entered into in connection with our Series A Preferred Stock Financing in May 2017.
 
The following descriptions are summaries of the material terms that are included in our amended and restated articles of incorporation (as amended) and our bylaws (as
amended) as well as the specific agreements such descriptions relate to. This summary is qualified in its entirety by the specific terms and provisions contained in our restated
articles of incorporation, bylaws and the specific agreements described herein, copies of which we have filed as exhibits to our Form 10-K.
 
 

 
 
Certain Anti-Takeover Provisions
 
Florida Law
 
We are not subject to the statutory anti-takeover provisions under Florida law because in our articles of incorporation we have specifically elected to opt out of both the
“control-share acquisitions” (F.S. 607.0902) and the “affiliated transactions” (F.S. 607.0901) statutes. Since these anti-takeover statutes do not apply to a corporation that has
specifically elected to opt out of such provisions, we would not be able to invoke the protection of such statutes in the event of a hostile takeover attempt.
 
Articles of Incorporation and Bylaw Provisions
 

Our articles of incorporation and bylaws contain provisions that could have an anti-takeover effect. These provisions include
 

 ● authorization of the issuance of “blank check” preferred stock that could be issued by our Board of Directors without shareholder approval and that may be substantially
dilutive or contain preferences or rights objectionable to an acquiror;

   
 ● the ability of the Board of Directors to amend the bylaws without shareholder approval;
   
 ● vacancies on our board may only be filled by the remaining Directors and not our shareholders; and

   
 ● requirements that only our Board, our President or holders of more than 10% of our shares can call a special meeting of shareholders.
 
These provisions in our articles of incorporation and bylaws could delay or discourage transactions involving an actual or potential change in control of us, including
transactions in which shareholders might otherwise receive a premium for their shares over their current prices. Such provisions could also limit the ability of shareholders to
approve transactions that shareholders may deem to be in their best interests and could adversely affect the price of our common stock.
 
Transfer Agent and Registrar
 
The transfer agent and registrar of our common stock is Continental Stock Transfer & Trust Company, 1 State Street 30th Floor, New York, New York 10004, telephone: (212)
509-4000.
 
 

 



 
Exhibit 23.1

 
Consent of Independent Registered Public Accounting Firm

 
We consent to the inclusion in this Annual Report (Form 10-K) of Oragenics, Inc. of our report (which report includes an explanatory paragraph regarding the existence of
substantial doubt about the Company’s ability to continue as a going concern), dated April 17, 2023, with respect to the consolidated financial statements of Oragenics, Inc. as
of December 31, 2022 and 2021 and the for each of the two years in the period ended December 31, 2022. We consent to the incorporation of our report by reference in the
following Registration Statements:
 
 (i) Form S-8 Registration Statements (Nos. 333-184588, 333-223088, 333-225894, 333-232301 and 333-263821) of Oragenics, Inc. pertaining to the Oragenics, Inc. Equity

Incentive Plan; and
   
 (ii) Registration Statements (Form S-1 Nos. 333-224498, 333-224950 and 333-226150) and (Form S-3 Nos. 333-213321, 333-230422, 333-238789 and 333-269225) and

related Prospectus of Oragenics, Inc.
 
/s/ Mayer Hoffman McCann P.C.  
  
St. Petersburg, Florida  
  
April 17, 2023  

 
 

 



 
Exhibit 31.1

 
CERTIFICATION

 
I, Kimberly Murphy, certify that:
 
1. I have reviewed this Annual Report on Form 10-K of Oragenics, Inc.;
 
2. Based on my knowledge, this report does not contain any untrue statement of a material fact or omit to state a material fact necessary to make the statements made, in light of
the circumstances under which such statements were made, not misleading with respect to the period covered by this report;
 
3. Based on my knowledge, the financial statements, and other financial information included in this report, fairly present in all material respects the financial condition, results
of operations and cash flows of the registrant as of, and for, the periods presented in this report;
 
4. The registrant’s other certifying officer and I are responsible for establishing and maintaining disclosure controls and procedures (as defined in Exchange Act Rules 13a-15(e)
and 15d-15(e)) and internal control over financial reporting (as defined in Exchange Act Rules 13a-15(f) and 15d-15(f)) for the registrant and have:
 

(a) Designed such disclosure controls and procedures, or caused such disclosure controls and procedures to be designed under our supervision, to ensure that material
information relating to the registrant, including its consolidated subsidiaries, is made known to us by others within those entities, particularly during the period in which this
report is being prepared;

 
(b) Designed such internal control over financial reporting, or caused such internal control over financial reporting to be designed under our supervision, to provide

reasonable assurance regarding the reliability of financial reporting and the preparation of financial statements for external purposes in accordance with generally accepted
accounting principles;

 
(c) Evaluated the effectiveness of the registrant’s disclosure controls and procedures and presented in this report our conclusions about the effectiveness of the disclosure

controls and procedures, as of the end of the period covered by this report based on such evaluation; and
 
(d) Disclosed in this report any change in the registrant’s internal control over financial reporting that occurred during the registrant’s most recent fiscal quarter that has

materially affected, or is reasonably likely to materially affect, the registrant’s internal control over financial reporting; and
 

5. The registrant’s other certifying officer and I have disclosed, based on our most recent evaluation of internal control over financial reporting, to the registrant’s auditors and
the audit committee of the registrant’s Board of Directors:
 

(a) All significant deficiencies and material weaknesses in the design or operation of internal control over financial reporting which are reasonably likely to adversely affect
the registrant’s ability to record, process, summarize and report financial information; and

 
(b) Any fraud, whether or not material, that involves management or other employees who have a significant role in the registrant’s internal control over financial

reporting.
 

Dated this 17th day of April, 2023
 
 By: /s/ Kimberly Murphy
  Kimberly Murphy
  Chief Executive Officer and President
 
 

 



 
Exhibit 31.2

 
CERTIFICATION

 
I, Janet Huffman, certify that:
 
1. I have reviewed this Annual Report on Form 10-K of Oragenics, Inc.;
 
2. Based on my knowledge, this report does not contain any untrue statement of a material fact or omit to state a material fact necessary to make the statements made, in light of
the circumstances under which such statements were made, not misleading with respect to the period covered by this report;
 
3. Based on my knowledge, the financial statements, and other financial information included in this report, fairly present in all material respects the financial condition, results
of operations and cash flows of the registrant as of, and for, the periods presented in this report;
 
4. The registrant’s other certifying officer and I are responsible for establishing and maintaining disclosure controls and procedures (as defined in Exchange Act Rules 13a-15(e)
and 15d-15(e)) and internal control over financial reporting (as defined in Exchange Act Rules 13a-15(f) and 15d-15(f)) for the registrant and have:
 

(a) Designed such disclosure controls and procedures, or caused such disclosure controls and procedures to be designed under our supervision, to ensure that material
information relating to the registrant, including its consolidated subsidiaries, is made known to us by others within those entities, particularly during the period in which this
report is being prepared;

 
(b) Designed such internal control over financial reporting, or caused such internal control over financial reporting to be designed under our supervision, to provide

reasonable assurance regarding the reliability of financial reporting and the preparation of financial statements for external purposes in accordance with generally accepted
accounting principles;

 
(c) Evaluated the effectiveness of the registrant’s disclosure controls and procedures and presented in this report our conclusions about the effectiveness of the disclosure

controls and procedures, as of the end of the period covered by this report based on such evaluation; and
 
(d) Disclosed in this report any change in the registrant’s internal control over financial reporting that occurred during the registrant’s most recent fiscal quarter that has

materially affected, or is reasonably likely to materially affect, the registrant’s internal control over financial reporting; and
 

5. The registrant’s other certifying officer and I have disclosed, based on our most recent evaluation of internal control over financial reporting, to the registrant’s auditors and
the audit committee of the registrant’s Board of Directors:
 

(a) All significant deficiencies and material weaknesses in the design or operation of internal control over financial reporting which are reasonably likely to adversely affect
the registrant’s ability to record, process, summarize and report financial information; and

 
(b) Any fraud, whether or not material, that involves management or other employees who have a significant role in the registrant’s internal control over financial

reporting.
 

Dated this 17th day of April, 2023
 
 By:/s/ Janet Huffman
  Janet Huffman
  Chief Financial Officer
 
 

 



 
Exhibit 32.1

 
Certification of Principal Executive Officer

 
Pursuant to Section 906 of the Sarbanes-Oxley Act of 2002 (18 U.S.C. Section 1350)

 
In connection with the Annual Report on Form 10-K for the period ended December 31, 2022 (the “Report”) of Oragenics, Inc. (the “Registrant”), as filed with the Securities
and Exchange Commission on the date hereof, I, Kimberly Murphy, hereby certify, to the best of my knowledge, that:
 
 (1) The Report fully complies with the requirements of Section 13(a) or 15(d) of the Securities Exchange Act of 1934, as amended; and
 
 (2) The information contained in the Report fairly presents, in all material respects, the financial condition and results of operations of the Registrant.
 
/s/ Kimberly Murphy  
Name: Kimberly Murphy  
Principal Executive Officer  
  
Date: April 17, 2023  
 
 

 



 
Exhibit 32.2

 
Certification of Principal Financial Officer

 
Pursuant to Section 906 of the Sarbanes-Oxley Act of 2002 (18 U.S.C. Section 1350)

 
In connection with the Annual Report on Form 10-K for the period ended December 31, 2022 (the “Report”) of Oragenics, Inc. (the “Registrant”), as filed with the Securities
and Exchange Commission on the date hereof, I, Janet Huffman, hereby certify, to the best of my knowledge, that:
 
 (1) The Report fully complies with the requirements of Section 13(a) or 15(d) of the Securities Exchange Act of 1934, as amended; and
   
 (2) The information contained in the Report fairly presents, in all material respects, the financial condition and results of operations of the Registrant.
 
/s/ Janet Huffman  
Name: Janet Huffman  
Principal Financial Officer  
  
Date: April 17, 2023  
 
 


