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PART 1
SPECIAL NOTE ON FORWARD-LOOKING STATEMENTS

The information in this report contains forward-looking statements. All statements other than statements of historical
fact made in this report are forward looking. In particular, the statements herein regarding industry prospects and
future results of operations or financial position are forward-looking statements. These forward-looking statements
can be identified by the use of words such as “believes,” “estimates,” “could,” “possibly,” “probably,” anticipates,” “pro.
“expects,” “may,” “will,” or “should,” or other variations or similar words. No assurances can be given that the future result
anticipated by the forward-looking statements will be achieved. Forward-looking statements reflect management’s
current expectations and are inherently uncertain. Our actual results may differ significantly from management’s

expectations.

LN LN

Although these forward-looking statements reflect the good faith judgment of our management, such statements can
only be based upon facts and factors currently known to us. Forward-looking statements are inherently subject to risks
and uncertainties, many of which are beyond our control. As a result, our actual results could differ materially from
those anticipated in these forward-looking statements as a result of various factors, including those set forth below
under the caption “Risk Factors.” For these statements, we claim the protection of the safe harbor for forward-looking
statements contained in the Private Securities Litigation Reform Act of 1995. You should not unduly rely on these
forward-looking statements, which speak only as of the date on which they were made. They give our expectations
regarding the future but are not guarantees. We undertake no obligation to update publicly or revise any
forward-looking statements, whether as a result of new information, future events or otherwise, unless required by
law.

ITEM I: DESCRIPTION OF BUSINESS
Organization and Nature of Business
The 2009-2010 Financial Year in Review

NanoViricides, Inc. is a leading company in the application of nanomedicine technologies to the complex issues of
viral diseases. The nanoviricide® technology permits direct attacks at multiple points on a virus particle. It is believed
that such actions lead to the virus particle becoming ineffective at infecting cells. Antibodies in contrast attack a virus
particle at only a maximum of two attachment points per antibody.

We have been aggressively expanding our portfolio of virus targets and drug candidates every year since our inception
in May, 2005. We began with drug candidates against Influenza. We then shortly added a drug candidate against
Rabies, one of the most difficult to tackle diseases. We started working on Ebola/Marburg viruses (filoviruses) and
developed drug candidates worthy of further drug development. Shortly thereafter, we developed a drug candidate
against Adenoviral Epidemic Kerato-conjunctivitis (EKC). In 2008, we added anti-HIV drug candidates to our
growing portfolio. Last year, we improved upon our EKC drug candidates to develop new drug candidates that may
be effective potentially against most known viral diseases of the external eye. Most of these viral diseases are caused
by a wide variety of adenoviruses and herpes simplex viruses. We also developed new drug candidates against the
herpes viruses (HSV-1 and HSV-2), for the treatment recurrent HSV skin infections, such as cold sores and genital
warts. This year we also added drug candidates effective against dengue viruses to our pipeline.

Initially, we began developing three separate drug candidates against influenzas; one for seasonal influenza, aimed to

be very broad in its spectrum, another for severe influenzas (more virulent forms of influenzas), and a third one for the
then raging threat of H5N1, bird flu. We later improved the drug candidates to such an extent that we now have a
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single drug candidate which we believe is capable of effectively tackling all forms of influenza A viruses, including
the recent HIN1/2009/CA “swine flu” virus, the HSN1 bird flu viruses, and several others. We believe that the drug
dosage would be adjusted based on severity of the disease and virulence of the virus causing it. This rationalization
enables us to significantly reduce our drug development costs for the influenza project, leading to a single FluCide™-I
project now.
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We have limited our expenditures on socially conscious projects such as “Neglected Tropical Diseases” (NTD’s), and
“Bio-defense” projects to the extent that participatory funding from third parties is received. To this end, we attempt to
obtain grants and contracts financing from government and non-government sources. Last year, we applied for and
anticipated receiving a contract award from the Department of Defense for a broad-spectrum filovirus nanoviricide,
being put on a “reserve list”. However, the funding did not ultimately come through. We will continue to work on these
programs as time and resources permit. In addition, we continue to develop novel technologies such as ADIF™
(“Accurate-Drug-In-Field™”) which may possibly represent one of the best scientific approaches against manmade and
natural novel disease agents. Outbreaks of natural novel viral diseases, such as SARS will continue to occur. At
present, there is no feasible therapeutic intervention .

We now have five commercially significant active, drug development programs: (1) FluCide-I, against all Influenzas,

(2) nanoviricide eye drops against adenoviral EKC and herpes keratitis, (3) HIVCide™-I against HIV/AIDS, (4)
HerpeCide™-I skin cream formulation for herpes cold sores and genital warts, and (5) DengueCide™, a broad spectrum
nanoviricide designed to attack all types of dengue viruses and expected to be effective in the Severe Dengue Disease
syndromes including Dengue Hemorrhagic Fever (DHS) and Dengue Shock Syndrome (DSS). We continue to achieve
very strong performance in the testing of these drug candidates. All of our biological testing is conducted by third
parties.

Initially we focused on developing only injectable formulations since these afford the maximum bioavailability of the
drug inside the body. We have since developed formulations to use as eye drops, and are now developing formulations
to use as skin creams. We can rapidly develop different formulations because of the inherent strength of the
nanoviricide platform technology. The technology also enables us to develop nasal sprays and bronchial aerosols. We
plan to develop the appropriate formulations as necessary.

Our strategy is to minimize capital expenditure. We therefore rely on third party collaborations for the testing of our
drug candidates. This year we have continued to successfully develop the additional collaborations we need for the
new drug programs as well as for expansion of the existing programs. We have added new collaborations with well
known universities and institutions this year, including A “Master Service Agreement” with the Southern Research
Institute (“Southern Research”), Birmingham, AL. Southern Research is a well established, prestigious institution that
has performed preclinical testing services for several vaccines and antivirals. A research and development agreement
with Dr. Eva Harris’s laboratory at the University of California, Berkeley (UC Berkeley) for the development and
testing of anti-dengue antivirals. A Research Agreement with the University of California, San Francisco (UCSF) for
testing of its anti-HIV drug candidates, with Cheryl Stoddart, PhD, Assistant Professor in the UCSF Division of
Experimental Medicine, as the Principal Investigator. A research and development agreement with Dr. Ken S.
Rosenthal’s laboratory at Northeastern Ohio Universities Colleges of Medicine and Pharmacy for the development and
testing of anti-herpes skin cream formulations to treat oral cold sores and genital herpes.

We have successfully registered the mark “nanoviricides” as a registered trademark with the US Patents and Trademarks
Office (USPTO). The mark was entered into the “principal register” of trademarks at the USPTO on April 20, 2010. The
Company created the novel word “nanoviricide®” in 2005 to identify its antiviral technology and the various drug
candidates to be derived from this technology.. The mark protects the word as a proprietary, registered intellectual
property of the Company and limits its use to the Company.
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To further protect our novel technology, certain international patent applications underlying the nanoviricide
technology have entered the national or regional stages. One of these has become an issued letters patent registered in
two different geographies, South Africa and the region OAPI. Additional technology developments continue. We are
thus continuing to strengthen our already significantly extensive and broad intellectual property coverage.

On February 15, 2010 the Company approved an Additional License Agreement with TheraCour Pharma, Inc.
(“TheraCour”). Pursuant to the exclusive Additional License Agreement, the Company was granted exclusive licenses,
in perpetuity, for technologies, developed by TheraCour, for the development of drug candidates for the treatment

of Dengue viruses, Ebola/Marburg viruses, Japanese Encephalitis, viruses causing viral Conjunctivitis (a disease of

the eye) and Ocular Herpes.

We have continued to achieve significant milestones in our drug development activities. All of our drug development
programs are presently at pre-clinical stage. We continue to test several drug candidates under each program even
though we may achieve extremely strong results with some of the candidates.

In August 2009, we announced that our anti-herpes drug candidates had achieved 99.99% reduction in viral load in
certain cell culture studies, conducted by TheVac, LLC. These results were later augmented by additional testing
using a more virulent form of HSV-1 demonstrating almost complete inhibition of the virus, by Professor Ken
Rosenthal lab at the NEOUCOM and reported by the Company in August 2010.

In November 2009, the Company reported significant improvement in the efficacy of FluCide drug candidates in
totally lethal protocol animal studies. In this study, the oseltamivir treated animals died in 8 days, untreated mice died
in 5 days, while all nanoviricides treated animals continued to survive well beyond those dates. The new version of
FluCide drug candidate extended the lifespan of lethally infected mice to a phenomenal 14 days on average in this
highly lethal model. We have since improved the FluCide drug candidate even further and will be committing it into
additional studies.

In June 2010, the Company reported successful studies in two different cell culture models of dengue virus type 2
infection. These studies were conducted at the Prof. Eva Harris lab at the UC Berkeley. Our results were later
confirmed and extended to animal studies.

The Company reported that its anti-Dengue drug candidates demonstrated significant protection in the initial animal
survival studies of Dengue virus infection, in an animal study protocol modeled to simulate the ADE syndrome. The
best nanoviricide drug candidates demonstrated 50% animal survival in this uniformly lethal mouse model. The
studies were performed in the laboratory of Dr. Eva Harris, Professor of Infectious Diseases at the University of
California, Berkeley (UC Berkeley).

Based on these data, the Company believes that it is feasible to develop a single nanoviricide drug against all types of
dengue viruses that circumvents the primary issue of antibody-dependent enhancement (ADE) of dengue virus
infection. ADE is thought to result in severe dengue disease syndromes such as dengue shock syndrome (DSS) and
dengue hemorrhagic fever (DHF).

In June, 2010, we also reported that our anti-HIV drug candidates demonstrated efficacy in the recently completed cell
culture studies using two distinctly different HIV-1 isolates. These studies were performed in the laboratory of Carol
Lackman-Smith at the Southern Research Institute, Frederick, Maryland. These results corroborating our previous
findings in Animal Studies. The Company had reported that its best nanoviricide drug candidate against HIV was
more than 25 times superior to a three drug combo anti-HIV cocktail based on biomarker test response in all
parameters tested. The parameters included improvement in human T cell populations in the animal model and
reduction in HIV viral load.
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In July 2010, our collaborators at the United States Army Medical Research Institute of Infectious Diseases
(USAMRIID) presented the data on their evaluation of anti-Ebola/Marburg nanoviricides. Significant efficacy was
reported to have been achieved in cell culture as well as animal studies of Ebola virus infection. The Company plans
to improve the drug candidates further.

The studies of biological testing of materials provide information that is relatively easy to understand and therefore
readily reported. In addition, we continue to engage in substantial work that is needed for the optimization of synthesis
routes and for the chemical characterization of the nanoviricide drug candidates. We also continue to work on
improving the drug candidates and the virus binding ligands where necessary. We continue to work on creating the
information needed for the development of controlled chemical synthesis procedures that is vital for developing
¢-GMP manufacturing processes. We have recently purchased substantial amounts of laboratory equipment for the
characterization of our nanomaterials. Much of this equipment is in the process of being set up and scientists are being
trained to use the same. We are working on all fronts to enable us to go forward with filing a pre-IND application with
the FDA in the first half of 2011.

In this year we have also made significant strides in achieving exposure for the Company and its technologies. In June
2009, our CEO, Dr. Eugene Seymour was invited to present and participate in presenting a workshop on “Nanoparticle
Formulation: principles and applications”, at the 3rd International Congress of NanoBiotechnology & NanoMedicine
(NanoBio 2009) held in San Francisco in June 2009. In August 2009, our collaborator, Professor Gus Kousoulas of
Louisiana State University and Vice President of Research of TheVac LLC, was interviewed by the local CBS TV
affiliate, WBRZ, in which he explained the nanoviricides technology and the excellent anti-herpes results obtained in
his laboratory for the nanoviricides anti-herpes drug candidates. Anil Diwan, PhD, President of the Company was
asked to present at the NanoBusiness2009, the 8th annual NanoBusiness Conference in Chicago, IL, in September,
2009. The Company’s President, Anil R. Diwan, PhD, was invited to give a talk at the Nano and Green Tech 2009
Conference in November, 2009. The Company’s CEO, Eugene Seymour, MD, MPH, was invited to participate in a
panel discussion “Evolving Role of Anti-Virals”in influenza treatment at the Influenza Congress USA 2009, in
November. The Company President was invited to present at the New York Biotechnology Association’s (NYBA)
2010 Annual Meeting in the “Corporate Showcase” section in April 2010.

Our collaborators are also presenting technical and scientific data on the evaluation of nanoviricides drug candidates.
This year, the results of the evaluation of several of our nanoviricides® anti-Ebola agents were presented on July 17th
at the 2010 Annual Meeting of the American Society for Virology. The studies were performed in the laboratory of
Dr. Gene Olinger at the United States Army Medical Research Institute of Infectious Diseases (USAMRIID),
Frederick, MD. Dr. Corinne Scully, USAMRIID, delivered the presentation, which was entitled “Polymeric Micelle
Nanomaterials as Antiviral Compounds For Ebola Virus Infection.”

In addition to the technical and scientific meeting presentations, the Company was also invited to participate
in meetings designed to showcase the Company to potential investors and the finance industry in general. The
Company’s CEO, Eugene Seymour, MD, MPH was invited as a panelist at the 2nd Annual Livingston Healthcare
Summit in September, 2009. The Company was invited to present on January 12th at the Biotech Showcase™, a
conference designed to showcase promising companies and technologies for partnering and investment purposes - this
presentation was rendered by Anil R Diwan, our President. Recently, Dr. Eugene Seymour, our CEO was invited to
present on behalf of the Company at the Rodman and Renshaw Annual Global Investment Conference in September
2010.
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We believe that these presentations, resulting exposure, and related meetings and discussions have been extremely
beneficial to the Company. This exposure as well as our continuing successes in the drug development efforts have
enabled us to achieve significant amounts of financing this year.

The Company successfully raised more than $3,217,000 in September, 2009. This raise involved issuance of restricted
shares and warrant conversions in private placements to certain accredited investors. The Company filed a Form 8-K
disclosure with the SEC summarizing these activities on October 5, 2009. In March, 2010, the Company filed its first
“Universal Form S-3 Shelf Registration” with the Securities and Exchange Commission (SEC) for the sale from time to
time of up to $40 million of its securities. The Company had recently become eligible to file a shelf registration to
register its securities. The registration statement became effective on April 29, 2010.

Subsequently, the Company raised $5,000,000, drawing down on this universal registered shelf offering, on May 12,
2010. This amounted to approximately $4.51 million net after expenses and the fees payable to Midtown Partners &
Co., LLC, the Company’s placement agent. The Company received this financing from a single investor, Seaside 88,
LP (“Seaside”), a Florida limited partnership. Seaside is a well known and well regarded investor in biopharmaceutical
companies.

Subsequently on September 16, 2010, Seaside exercised its option to invest an additional $5,000,000 into the
Company on substantially similar terms.

With these successful financing efforts, and our continued low rate of expenditure, the Company estimates that it now
has cash in hand sufficient for more than eighteen months of further R&D and operating expenses.

We thus ended the financial year in the best financial condition the Company has ever been in. Further, we have also
been able to secure a strong financial position for the ensuing year and the near future.

Our Corporate History

NanoViricides, Inc. was incorporated under the laws of the State of Colorado on July 25, 2000 as Edot-com.com, Inc.
and was organized for the purpose of conducting Internet retail sales. On April 1, 2005, Edot-com.com, Inc. was
incorporated under the laws of the State of Nevada for the purpose of re-domiciling the Company as a Nevada
corporation, Edot-com.com (Nevada). On April 15, 2005, Edot- com.com (Colorado) and Edot-com.com (Nevada)
were merged and Edot-com.com, Inc., (ECMM) a Nevada corporation, became the surviving entity. On April 15,
2005, the authorized shares of common stock was increased to 300,000,000 shares at $.001 par value and the
Company effected a 3.2 to 1 forward stock split effective May 12, 2005.

On June 1, 2005, Edot-com.com, Inc. acquired NanoViricide, Inc., a privately owned Florida corporation (“NVI™),
pursuant to an Agreement and Plan of Share Exchange (the “Exchange”). NVI was incorporated under the laws of the
State of Florida on May 12, 2005 and its sole asset was comprised of a licensing agreement with TheraCour Pharma,
Inc., (“TheraCour,” an approximately 24.9% shareholder of NVI) for rights to develop and commercialize novel and
specifically targeted drugs based on TheraCour's targeting technologies, against a number of human viral diseases.
(For financial accounting purposes, the acquisition was a reverse acquisition of the Company by NVI, under the
purchase method of accounting, and was treated as a recapitalization with NVI as the acquirer). Upon consummation
of the Exchange, ECMM adopted the business plan of NVI.
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Pursuant to the terms of the Exchange, ECMM acquired NVI in exchange for an aggregate of 80,000,000 newly
issued shares of ECMM common stock, resulting in an aggregate of 100,000,000 shares of ECMM common stock
issued and outstanding. As a result of the Exchange, NVI became a wholly-owned subsidiary of ECMM. The ECMM
shares were issued to the NVI Shareholders on a pro rata basis, on the basis of 4,000 shares of the Company’s
Common Stock for each share of NVI common stock held by such NVI Shareholder at the time of the Exchange.

On June 28, 2005, NVI was merged into its parent ECMM and the separate corporate existence of NVI ceased.
Effective on the same date, Edot-com.com, Inc., changed its name to NanoViricides, Inc. and its stock symbol on the
Pink Sheets to “NNVC”, respectively. The Company submitted a Form-10SB to the SEC to become a reporting
company on November 14, 2006. The Company’s filing status became effective in March, 2007. On June 28, 2007, the
company became quoted on the OTC Bulletin Board under the symbol NNVC.OB. The Company is considered a
development stage company at this time.

NanoViricides, Inc. (the “Company”), is a nano-biopharmaceutical (nanomedicine) company whose business goals are
to discover, develop and commercialize therapeutics to advance the care of patients suffering from life-threatening
viral infections. We are a development stage company with several drugs in various stages of early development. The
Company’s drugs are based on several patents, patent applications, provisional patent applications, and other
proprietary intellectual property held by TheraCour Pharma, Inc. (“TheraCour®”), to which the Company has exclusive
licenses in perpetuity for the treatment of the following human viral diseases: Human Immunodeficiency Virus
(HIV/AIDS), Influenza including Asian Bird Flu Virus, Herpes Simplex Virus (HSV), Hepatitis C Virus (HCV),
Hepatitis B Virus (HBV), and Rabies. On February 15, 2010, the Company entered into an Additional License
Agreement with TheraCour granting the Company the exclusive licenses in perpetuity for technologies developed by
TheraCour for the additional virus types for Dengue viruses, Japanese Encephalitis, West Nile Virus, viruses causing
viral Conjunctivitis (a disease of the eye) and Ocular Herpes, and Ebola/Marburg viruses.

The Company focuses its research and clinical programs on specific anti-viral therapeutics and is seeking to add to its
existing portfolio of products through its internal discovery and clinical development programs and through an
in-licensing strategy. To date, the Company has not commercialized any product.

The Company has incurred significant operating losses since its inception resulting in an accumulated deficit of
$16,739,743 at June 30, 2010. For the year ended June 30, 2010 the Company had a net loss of $4,744,208 Such
losses are expected to continue for the foreseeable future and until such time, if ever, as the Company is able to attain
sales levels sufficient to support its operations.

To date, we have engaged in organizational activities; sourcing compounds and materials; developing novel
compounds and nanomaterials, and experimentation with studies on cell cultures and animals. We have generated
funding through the issuances of debt, private placement of common stock, and sale of registered securities. We have
not generated any revenues and we do not expect to generate revenues in the near future. We may not be successful in
developing our drugs and start selling our products when planned, or that we will become profitable in the future. We
have incurred net losses in each fiscal period since inception of our operations. The Company currently has no long
term debt.

Glossary of Terms

Nano- When used as a prefix for something other than a unit of measure, as in "nanoscience," nano means relating to
nanotechnology, or on a scale of nanometers (one billionth of a meter or greater).

12



Edgar Filing: NANOVIRICIDES, INC. - Form 10-K

13



Edgar Filing: NANOVIRICIDES, INC. - Form 10-K

Table of Contents
Viricide- An agent which reliably deactivates or destroys a virus.

Nanoviricide® — An agent which is made by attaching ligands against a certain virus or family of viruses to a
nanomicelle based on the Company's patent-pending and proprietary technologies.

Ligand- A short peptide or chemical molecule fragment that has been designed to specifically recognize one particular
type of virus.

Micelle- One of the structural units said to make up organized bodies.
Nanomicelle- Micelles on the scale of nanometers.

Pendant polymeric micelles- A polymeric micelle forms from a polymer whose chemical constitution is such that even
a single chain of the polymer forms a micelle. A pendant polymer is a polymer that has certain units in its backbone
that extend short chains branched away from the backbone. Pendant Polymeric Micelles therefore are polymeric
micelle materials that are a class of pendant polymers, and naturally form exceptionally well-defined, self-assembling,
globular micelles with a core-shell architecture.

Mutations - The ability (of a virus) to change its genetic structure to avoid the body’s natural defenses. Mutants are
viruses created from a parent virus strain through a process of natural selection under pressure as it replicates in a host.

P-Value- In statistical hypothesis testing, the p-value is the probability of obtaining a result at least as extreme as that
obtained, assuming that the null hypothesis is true; wherein the truth of the null hypothesis states that the finding was
the result of chance alone. The fact that p-values are based on this assumption is crucial to their correct interpretation.
The smaller the p-value, the greater is the probability that the observed study results and the comparison control are
distinct, and therefore that the study results are not a result of chance alone.

More technically, the p-value of an observed value observed of some random variable T used as a test statistic is the
probability that, given that the null hypothesis is true, T will assume a value as or more unfavorable to the null
hypothesis as the observed value observed. “More unfavorable to the null hypothesis” can in some cases mean greater
than, in some cases less than and in some cases further away from a specified center value.

Investigational New Drug Application (IND)- The process of licensure of a new drug in the US goes through several
steps. A simplified explanation of these steps is as follows. Initially a Company may file a pre-IND application to seek
meetings with the FDA for guidance on work needed for filing an IND application. The Company obtains data on the
safety and effectiveness of the drug substance in various laboratory studies including cell cultures and animal models.
The Company also obtains data on chemical manufacturing of the drug substance. These and certain additional data
are used to create an IND which the Company files with the FDA. After the FDA approves an IND application, the
Company may conduct human clinical studies. A Phase I human clinical trial is designed typically to evaluate safety
of the drug and maximum permissible dosage level. A Phase II human clinical trial that follows is designed to
evaluate effectiveness of the drug against the disease in a small cohort of patients. A Phase III human clinical trial
thereafter is designed to evaluate effectiveness and safety in larger groups of patients, often at multiple sites. The
Company may then submit an NDA (New Drug Application) with the data collected in the clinical trials. The FDA
may approve the NDA. Once the NDA is approved, the Company can sell the drug in the USA. European countries
have similar processes under the European Medicines Agency (EMA). Other countries have similar processes.
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NanoViricides Technologies, Products in Development, and Collaborations

Pharmaceutical drug development is an expensive and long duration proposition. Management’s plan is to develop
each of our nanoviricides to the necessary stage(s) and then engage into co-development relationships with other
pharmaceutical companies. Such co-development relationships usually may entail upfront payments, milestones
payments, cost-sharing, and eventual revenue-sharing, including royalty on sales. There is no guarantee that we will
be able to negotiate agreements that are financially beneficial to the Company at the present stage. Management plans
to continue to raise additional funds as needed for our continuing drug development efforts on public markets.

The Company currently has several drug development programs. Our drug development programs with large
commercial interest include (1) Influenzas, (2) HIV, (3) Topical Eye Drops for viral diseases of the external eye, (4)
Herpes “cold sores” and genital Herpes, and (5) Dengue viruses. In addition, the Company believes that, as the holder of
potentially paradigm-shifting antiviral drug development technologies, it has a social responsibility to develop drugs
against diseases affecting large segments of worldwide populations. In our Social Responsibility programs, we are
developing drugs against Neglected Tropical Diseases (NTDs) caused by viruses such as Dengue viruses and Rabies.
The Company also has BioSecurity programs that include drug development against hemorrhagic fever viruses such
as Ebola/Marburg, and a unique technology that we call “ADIF™” to combat natural or bioterrorism attacks by novel
viruses as happened with SARS and may happen with engineered viruses. The Company plans to perform its NTD
and BioSecurity R&D and drug development in collaboration with Institutes of renown and with public funding, in
order to minimize the strain on our resources. The Company believes that this work provides direct benefits to our
commercially important programs. The Company will continue its efforts to obtain federal financing for development
of these technologies. However, the Company may not be successful in obtaining such financing. The Company has
limited resources and its ability to work on such projects that are deemed of low commercial value is very limited.

Our Collaborations and Service Contracts in Brief

Our development model is to employ collaborations with renowned academic labs, government labs, as well as
service contracts with external service providers in order to minimize our capital requirements. Our current
relationships include:

For Influenza Viruses:

1. KARD Scientific, Inc., MA.

2. Southern Research Institute, AL.

3. TheVac, LLC, LA.

4. National (Central) Institute of Hygiene and Epidemiology (NIHE) (Vietnam), for HSN1 avian flu.
For HIV:

1. KARD Scientific, Inc., MA.

2. Southern Research Institute, Frederick, MD.

3. University of California at San Francisco (Dr. Cheryl Stoddart, PI), CA.

For Viral Diseases of the Eye (Adenoviruses, Herpesviruses - Epidemic Kerato-conjunctivitis (EKC), Herpes
Keratitis):

1. The Long Island Jewish Medical System, Feinstein Institute of Medical Research (LIJMS), NY.
2. TheVac, LLC.
11
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For Herpes Virus Infections:

1. TheVac, LLC

2. Northeastern Ohio Universities Colleges of Medicine and Pharmacy (NEOUCOM), Prof. Ken Rosenthal Lab.

For Dengue Viruses:
1. University of California at Berkeley, Prof. Eva Harris Lab.

For Ebola/Marburg Viruses hemorrhagic fever viruses:

1. United States Army Medical Institute of Infectious Diseases (USAMRIID), Dr. Gene Olinger Lab.
For Rabies Virus:

1. Center for Disease Control and Prevention (CDC), Dr. Robert Putnak Lab.

2. National (Central) Institute of Hygiene and Epidemiology (NIHE), Vietnam.

We have additional collaborations in the process of formalization. We typically employ more than one external
laboratory to perform testing for a particular disease agent in order to limit possible laboratory level bias. We
previously had a collaborative research agreement with the Walter Reed Army Institute of Research (WRAIR), Dr.
Putnak Lab for work on dengue viruses. This agreement has since lapsed, but we believe it can be reactivated at an
opportune time. We also had a collaborative agreement with the Armed Forces Institute of Pathology (AFIP) for work
on avian influenza. However, AFIP was not able to obtain the necessary approvals for this work and the agreement
was therefore not activated. This year we added two new collaborators, Professor Ken Rosenthal, for Herpes viral skin
diseases, and Professor Eva Harris, for Dengue viruses.

We have developed lead drug candidates against a number of viral diseases. Proof-of-principle efficacy studies in
animals have been conducted successfully in many of these.

The Nanoviricides Concept and Antiviral Strategy

Nanoviricides are designed to work by binding to and eliminating virus particles from the blood-stream, just as
antibodies do, only potentially much better. Treating a patient that has a viral infection with a nanoviricide against that
virus is expected to result in reduction in viremia. Reduction in viremia is an important goal in diseases caused by all
viral infections.

A nanoviricide is constructed by chemically attaching a ligand designed to bind to a virus particle, to a polymeric
material that forms a flexible nanomicelle by self-assembly. If antibodies are known to affect a viral disease, it is
possible to construct a nanoviricide against it, and there can be a general expectation of some success, depending upon
the ligand chosen. We can choose a ligand from any of a number of chemical classes, including small chemicals,
peptides, or antibody fragments or even whole antibodies.

The Company owns an exclusive worldwide license in perpetuity to technology that enables the creation of
nanoviricides. A “nanoviricide” is a flexible nano-scale material approximately a few billionths of a meter in size,
comparable to the size of a virus particle, which is chemically programmed by a “ligand” to specifically target and
attack a particular type of virus. A nanoviricide also is capable of simultaneously delivering a devastating payload of
active pharmaceutical ingredients (API) into the virus particle, to destroy its genome (RNA/DNA).

A nanoviricide is designed to “look like” the portion of a cell membrane to which a virus particle binds, in a sense. This
biomimetic approach is expected to fool the virus into binding to the nanoviricide, and in an attempt to “enter” it, it is
thought that the virus particle may get destroyed. This is because viruses have developed ways of uncoating
themselves once they enter a cell, in order to expose the viral genomic material so that the virus can hijack the cellular
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A nanoviricide is designed as a flexible material, that self-assembles, at about the same size scale as a typical virus
particle. The flexible material we use is one type of a special polymeric material called TheraCour®, invented by the
Company’s founders. It assembles in solution into a flexible ball, somewhat like a ball of hair. We call this a
nanoviricide micelle, or “nanomicelle” for short. On first contact with a virus particle, a nanoviricide micelle may bind
to a virus particle because of specific interaction between a ligand attached to the nanoviricide and the glycoproteins
on the virus surface. This may cause the flexible nanoviricide to reach very close to the virus surface, leading to
additional ligands binding to additional viral coat proteins, in a mode called “cooperative binding”. Cooperative binding
is a well known natural process that forms the basis of biological recognition such as antibody-antigen binding, DNA
hybridization, and protein assembly, among others. Eventually it is thought that the interior of the nanomicelle, which
is lipidic (oil-like) in nature, would fuse with the exterior lipidic coat of the virus particle. This lipidic fusion is also a
well known natural process. Such fusion may lead to the flexible nanomicelle spreading onto the virus surface much
like an oil-slick covering a golf ball. In the process, the coat proteins that the virus uses for binding to cells may be
expected to become unavailable, and are also likely to even get stripped off completely. The virus particle would then
be rendered incapable of binding to a cell, and thus no longer infectious or capable of causing disease or of making
copies of itself. We call this the “active view” of how a nanoviricide may work.

One may allegorically say that a nanoviricide has many “arms” and “legs”. The “arms” are the virus binding ligands, that
grab the virus surface glycoproteins. Then the “legs”, the lipid chains in the interior of the nanomicelle, “kick” into and
crush the lipid envelop of the virus. This may cause the virus particle to fall apart.

Nanoviricides thus are designed to employ the “Bind-Encapsulate-Destroy” strategy, which is akin to the
“Find-Encircle-Destroy” war strategy that has been successfully employed historically in many wars.

Antibodies are a major defense of humans and animals against viruses. After a person is infected by one particular
virus, he/she develops antibodies against the virus. The infection is fully controlled after a strong antibody response
develops. Subsequent exposure to the same virus does not cause disease, because the appropriate memory cells are
activated into producing the correct antibody. However, antibodies by themselves do not destroy a virus particle. After
a few antibodies bind to a virus particle, several processes must take place that eventually lead to destruction of the
virus particle. Many viruses have developed ways of dysregulating this complex immune response cascade.

Nanoviricides, on the other hand, are designed as “programmed nanomachines” capable of executing the entire strategy
of “Bind- Encapsulate-Destroy” without any dependence on or assistance from the human immune system.

Antibodies also may be too specific to a particular virus strain, and thus viruses evade antibodies by changing their
external surface. Vaccines create antibodies in the recipient, in order to protect the person. Vaccines are thus limited
by the nature of antibodies, and tend to be very specific to the particular strains or groups of strains of a virus. This is
why a new seasonal vaccine must be formulated for influenza every year. This is also why a novel influenza strain
such as bird flu (HSN1) or the 2009/”Swine flu” virus cannot be defended against by existing vaccines.

Despite all evolutionary/spontaneous changes such as mutations, re-assortments, recombinations, etc., a particular
virus retains its ability to bind to the same features on the cell surface at the same sites. In designing a nanoviricide,
we pay particular attention to the design and selection of a ligand. We generally choose a ligand that mimics the cell
surface features to which all virus strains of a particular virus are known to bind. We therefore believe that a resistant
viral strain against a nanoviricide would be far less likely to occur than resistance development against any other
antiviral agent strategy. If, however, such resistance does occur, a new nanoviricide can be developed by changing the
ligand appropriately.
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The NanoViricides’ Technology and Approach

Nanoviricide drugs, which are presently in a preclinical stage of development, are designed to lead to reduction in
viremia by a set of novel, multiple, concerted, mechanisms:

1. Each nanoviricide drug is designed as a specifically targeted antiviral agent for a particular type of virus or
group of viruses. Often side effects of a drug may be correlated with non-specific interactions with the host
cells, tissues, and organs. Most existing anti-viral agents are known to have non-specific effects against both
host cells and viral machinery at the same time. Most existing anti-viral agents act inside human cells. It is
believed that this intracellular mechanism leads to significant opportunities for non-specific effects against
host cells. Nanoviricides, on the other hand, are designed to work directly against virus particles in bodily
fluids. The Company believes that this approach may make nanoviricides inherently safer than existing
approaches.

2. A nanoviricide is designed to seek and attach to a specific virus particle, engulfing the virus particle in the process,
thereby rendering it incapable of infecting new cells, and disabling it completely. This suggested mechanism of
action comprises much more than what the current entry and fusion inhibitors are expected to do. The fusion and
entry inhibitors do not completely cover the virus particle and likely block only a few sites on the virus particle,
which means the virus particle may still be capable of infecting cells using its unblocked attachment sites. In
contrast, a nanoviricide is expected to engulf the virus particle completely, because of its larger size and flexible
nature, thus disabling it completely. The action of a nanoviricide, if it works as designed, in this regard may be
expected to be superior to antibody agents that attack viruses as well. Antibodies, being large, are expected to block
relatively greater portions of the virus particle surface compared to small molecule entry inhibitors. However,
antibodies depend upon the human immune system responses for clearing up the virus particle. In contrast,
nanoviricides are thought to be capable of acting as completely programmed chemical robots that finish their task of
destroying the virus particle on their own.

3. A nanoviricide is designed to be capable of encapsulating an active pharmaceutical ingredient (API) in its core, or
“belly”. This is expected to reduce toxic effects of the APIL. Such encapsulating methods are currently being used in
anti-cancer therapy and have shown reduced toxicity as well as increased efficacy (see
http://nihroadmap.nih.gov/nanomedicine/). Our goal, which we can give no assurance that we will achieve, is for
NanoViricides, Inc. to become the premier company developing nanomedicines for anti-viral therapy.

4. A nanoviricide is designed to deliver any encapsulated API directly into the core of the virus particle. This is
proposed to result in maximal effect against the anti-viral targets, such as the viral genomic materials. Our goal for
this specifically targeted delivery of the API is to minimize toxic effects and also improve efficacy of the API. (see
http://www.nci.nih.gov).

5.With this concerted targeted set of mechanisms, our objective is for the nanoviricide to be programmed to (a)
prevent the virus particle from being able to infect new cells, (b) dismantle the virus particle, and (c) destroy the
genetic material of the virus particle, thereby completely destroying the target. Our complete systems engineered
approach to anti-viral therapy is in stark contrast with the current piece-meal approaches. Current drug therapies
often have extensive toxicities, limited efficacies, and generation of mutants (mutated viruses) through selective
incomplete pressure applied by the therapeutic regime onto the virus.

We designed the nanoviricides to act by completely novel and distinctly different mechanisms compared to most
existing anti-viral agents. The self-assembling nanoviricide “Trojan horses” would be expected to course through the
blood stream, seek their target, i.e. a specific virus particle, attach themselves to the virus particle target and fuse with
the virus particle. This chain of events, if it in fact occurs, is designed to destroy the virus particle's ability to infect
host cells. In addition, if the nanoviricide may contain an encapsulated API, such API may be deployed into the virus
particle and might lead to destruction of the virus genetic material (such as viral DNA, viral RNA, etc.), and/or key
viral components that the virus carries inside its “belly” (such as the reverse transcriptase, the protease, and the integrase
carried by HIV particles), based on the capabilities of the API. This concept needs to be extensively tested in future
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experiments. The concept of targeted delivery of an API is well known in the cancer therapeutics arena as this quote
from the National Cancer Institute website above makes clear: “Nanoscale devices have the potential to radically
change cancer therapy for the better and to dramatically increase the number of highly effective therapeutic agents.
Nanoscale constructs can serve as customizable, targeted drug delivery vehicles capable of ferrying large doses of
chemotherapeutic agents or therapeutic genes into malignant cells while sparing healthy cells, greatly reducing or
eliminating the often unpalatable side effects that accompany many current cancer therapies.”
http://nano.cancer.gov/resource_center/nano_critical.asp - cancer.
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We designed the nanoviricides to act by a novel set of multiple, concerted, mechanisms. However, being so novel, our
drugs are not directly comparable to existing anti-viral therapies. Thus, the safety and efficacy of the nanoviricides
needs to be established by experimentation, and cannot be anticipated on the basis of any similar information
regarding existing drugs. See Part I, Preclinical Safety And Efficacy Studies.

It is important to realize that the flexible nanoviricides nanomedicines show substantial advantages over hard sphere
nanoparticles in this antiviral drug application. Hard sphere nanomaterials such as dendritic materials (dendrimers),
nanogold shells, silica, gold or titanium nanospheres, polymeric particles, etc., were never designed to be capable of
completely enveloping and neutralizing the virus particle.

The Company does not claim to be creating a cure for viral diseases. The Company's objectives are to create the best
possible anti-viral nanoviricides and then subject these compounds to rigorous laboratory and animal testing towards
US FDA and international regulatory approvals. Our long-term research efforts are aimed at augmenting the
nanoviricides that we currently have in development with additional therapeutic agents to produce further improved
anti-viral agents in the future.

The Company plans to develop several drugs through the preclinical studies and clinical trial phases with the goal of
eventually obtaining approval from the United States Food and Drug Administration (“FDA”) and International
regulatory agencies for these drugs. The Company plans, when appropriate, to seek regulatory approvals in several
international markets, including developed markets such as Europe, Japan, Canada, Australia, and Emerging Regions
such as Southeast Asia, India, China, Central and South America, as well as the African subcontinent. The seeking of
these regulatory approvals would only come when and if one or more of our drugs, now in early stage of pre-clinical
development, has significantly advanced through the US FDA regulatory process. If and as these advances occur, the
Company may attempt to partner with more established pharmaceutical companies to advance the various drugs
through the approval process.

There can be no assurance that the Company will be able to develop effective nanoviricides, or if developed, that we
will have sufficient resources to be able to successfully manufacture and market these products to commence
revenue-generating operations.

There can be no assurance that other developments in the field would not impact our business plan adversely. For

example, successful creation and availability of an effective vaccine may reduce the potential market size for a
particular viral disease.
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The Company's headquarters are currently in West Haven, Connecticut.
Our Product Focus and Technologies

The Company plans to develop several different nanoviricide drugs against a number of human viral diseases. The
Company initially obtained an exclusive license in perpetuity to develop drugs based on technologies originally
created by TheraCour Pharma, Inc., (TheraCour) against the following human viral diseases: HSN1 (Avian Flu),
Human Influenza, Human Immunodeficiency Virus (HIV/AIDS), Hepatitis B Virus (HBV), Hepatitis C Virus (HCV),
Herpes Simplex Virus (HSV), and Rabies, including all known strains of these viruses. The Company has entered into
an Additional License Agreement with TheraCour granting the Company the exclusive licenses in perpetuity for
technologies developed by TheraCour for the additional virus types for Dengue viruses, Japanese Encephalitis virus,
West Nile Virus, Viruses causing viral Conjunctivitis (a disease of the eye) and Ocular Herpes, and Ebola/Marburg
viruses.

We currently have, in early, active development, products against (1) HIV, (2) Epidemic Influenzas including the
current novel HIN1/2009 “Swine flu” virus, HSN1 and other Highly Pathogenic Avian Influenzas (HSN, H7N, HON
HPALI, Bird Flu), common seasonal human Influenzas, Rabies, Dengue, (3) Eye drops against viral diseases of the eye
such as conjunctivitis and keratitis, (4) Herpes virus cold sores and genital Herpes, and (5) Dengue viruses. In
addition, we have research programs against Rabies virus, Ebola/Marburg family of viruses, as well as other Viral
hemorrhagic fevers. We also have a research program called ADIF(™) “Accurate-Drug-In-Field”, that we believe is the
only way to combat a novel viral threat right in the field before it becomes an epidemic like SARS, bird flu H5N1,
Ebola, or other viral outbreak. Adenoviral Epidemic Kerato-Conjunctivitis (EKC) is a severe pink eye disease that
may lead to blurry vision in certain patients after recovery. Herpes simplex viral infections cause keratitis of the eye,
and severe cases of infection may sometimes necessitate corneal transplants. The Company's ability to achieve
progress in the drugs in development is dependent upon available financing and upon the Company's ability to raise
capital. The Company will negotiate with TheraCour to obtain licenses for additional viral diseases as necessary.
However, there can be no assurance that TheraCour will agree to license these materials to the Company, or to do so
on terms that are favorable to the Company.

The total market size of drugs for the programs in which we already have lead drug candidates are estimated to be
over $40B in 2013.

Our product development programs can be roughly divided into three sectors: (1) Commercially Important Diseases,
(2) Neglected Tropical Diseases (NTD’s) and Biosecurity/Biodefense, and (3) Advanced Technologies.

The commercially important diseases tend to have large market sizes, and are, therefore, attractive targets for
collaborations with smaller pharmaceutical companies such as Nanoviricides, Inc..

We are also pursuing licensing opportunities for our commercial drug programs. Historically, major pharmaceutical
companies have licensed highly innovative drugs only after human clinical studies have established the value of the
drug. In recent years, major pharmaceutical companies have entered into very early stage agreements, as early as
screening and discovery level, with other pharmaceutical companies. We cannot, however, predict to what extent
major pharmaceutical companies will be interested in engaging in early stage collaborations with us to develop our
nanoviricide drugs.

We have initiated a Biosecurity/Biodefense program based on the US Government’s commitment to Biosecurity. We
are performing these developments strictly in various government and institutional collaborations to minimize
development costs to us. In addition, we are pursuing grant and contract opportunities in this area to finance the drug
development activities. The US Government is virtually the only source of revenue for our Biosecurity/Biodefense
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develop drugs in this area without continued government funding and assistance.
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Our NTD programs were initiated because of the Company’s commitment to social responsibility. As a Company led
by medical professionals and committed scientists, we believe that these programs could make a substantial impact on

the quality of worldwide healthcare. The Company believes its nanoviricide technology enables development of

highly effective drug candidates against various diseases, at less effort and expense than traditional drug development.

We have taken advantage of various government and institutional collaborations to perform drug development

activities in the NTD area at a minimal cost. In addition, our R&D on NTD’s also indirectly benefits our drug
development for the commercially important diseases.

The NTD’s have very high incidence rates worldwide. Most of the NTD infections occur in underdeveloped countries.
As such, NTD’s have traditionally been assigned low market sizes by market analysts. With the economic prosperity of
India, China, Brazil, Russia, and other emerging world economies (the BRIC block), the economic situation relative to
healthcare is also changing dramatically. Further, there are significant US government programs designed to promote
the development of drugs against various NTD’s, including the “priority voucher” program of the US FDA, which may
have commercial value. In addition, there are several charitable foundations that are deeply involved in the NTD area

in various roles, although primarily in improving access to healthcare.

Commercially High Priority Drug Development Programs

To date, the Company has developed drug candidates against five virus types/disease areas with strong commercial
prospects. These include Influenza, HIV, viral diseases of the external eye, Herpes Cold Sores and Genital Herpes,
and Dengue viruses. The market size for HIV is estimated to be $21billion in 2013. The market for influenza drugs is
estimated at about $7billion. The eye drops topical viricide market size is estimated to be in the billions of dollars. In
addition, the herpes cold sores and genital herpes market size is in several billion dollars. The market for Dengue is
also estimated to be in the billions of dollars because of the large extent of population exposed worldwide to the
possibility of severe dengue disease.

“HIN1 Swine Flu”, Common Influenzas, High Path Avian Influenzas, Bird Flu, Epidemic and Pandemic Influenzas

Our FluCide(™) program lead drug candidate has shown efficacies animals that far exceed that of known drugs such as
oseltamivir (Tamiflu®, Roche) against common influenza in an animal model. We have consolidated all of our
influenza drug programs into a single, broadly active, yet highly effective, pan-influenza FluCide program. The new
FluCide is expected to be highly active against all influenzas, including highly pathogenic strains such as H5N1, the
novel HIN1/2009 Mexico/California “Swine Flu” epidemic strain, H3N2, H7N, and HON among others. We are
currently developing a single drug for all influenzas, whether pandemic, epidemic, seasonal, novel, emerging, human,
swine, or avian. We anticipate significant cost savings as well as simplification in regulatory and eventual marketing
efforts by consolidating these drug programs.

Recently, with additional SAR (structure-activity-relationship) studies, we have been able to develop influenza virus
binding ligands that are expected to be superior to the ones we employed previously. The new ligands are designed to

be closer mimics of the sialic acid receptors (than the previously employed ones), yet capable of binding to influenza
virus hemagglutinin proteins that use either the “avian” or the “human” types of sialic acid receptors. Pigs are known to be
a “mixing vessel” species, exhibiting both avian and human types of sialic acid receptors, and thereby re-assortment
(mixing) of genetic material from influenza strains, subtypes, or types, with different host specificities can occur
readily in pigs. We are actively seeking partnerships, collaborations and government funding for our anti-influenza
drug program.
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Viral Diseases of the Eye: Viral Conjunctivitis, Viral Keratitis — Eye Drops

We are developing a nanoviricide against adenoviral Epidemic Kerato-Conjunctivits (EKC). EKC is a severe disease
of the eye which in some people causes long term or permanent blurred vision. In an animal study, our EKCCide(™)
lead candidate was shown to rapidly resolve the clinical signs of the disease, when treatment was started after
infection had set in. The clinical success included demonstration that no SEI’s (immunoprecipitates) were formed in
treated animals, as opposed to control group. SEI’s are known to be the cause of blurred vision. There are currently no
approved drugs available against EKC, and it is an active field of drug development research. There are about 2.5
million cases of EKC annually in the USA alone.

The Company is not aware of any animal studies of anti-EKC drug candidates that have demonstrated resolution of
clinical disease. Based on these successful results, we expanded our program to develop a single broad-spectrum
nanoviricide treatment effective against most of the viruses causing external eye diseases, including viral
conjunctivitis and viral keratitis. A large majority of external eye viral infections are caused by adenoviruses or herpes
simplex viruses (mainly HSV-1).

We have now successfully developed drug candidates that are effective against both adenoviruses and against HSV-1,
viruses that cause most of the viral diseases of the external eye. Additional animal testing against HSV-1 infection of
the eye is expected to be commissioned in 2010-2011 year.

HSV and some adenoviruses cause most of the cases of keratitis, a serious infection of the cornea (approximately
250,000 US cases/year). Importantly, HSV infection can lead to corneal scarring that may necessitate corneal
transplantation. In addition, some adenoviruses cause a majority of conjunctivitis cases (‘“Pink eye”). The remaining
cases of conjunctivitis are caused by bacteria and are treatable with topical antibiotics. Currently there are no effective
treatments for viral diseases of the exterior portion of the eye.

The nanoviricide eye drug candidate is formulated as simple eye drops.

The total market for viral conjunctivitis and keratitis is estimated to be in the billions of dollars. The incidence of
severe herpes keratitis is estimated to be 250,000 cases per year in the USA. In Japan, where EKC is a reportable
disease, it is estimated that there are at least one million cases per year. The number of cases of non-specific
conjunctivitis (pink eye) is considered to be far greater, possibly into the tens of millions in the US and hundreds of
millions worldwide.

On May 6, 2009, the Company entered into a Clinical Study Agreement with TheVac, LLC, a company affiliated with
the Emerging Technology Center of the Louisiana State University. At present, TheVac is performing biological
testing of anti-herpes nanoviricides. TheVac is conducting studies on the effect of anti-herpes nanoviricide drug
candidates developed for use against herpes cold sores and genital herpes in cell culture models. In addition, TheVac
is also conducting studies on the effect of anti-herpes nanoviricides drug candidates in a mouse model of herpes
keratitis. Professor Gus Kousoulas and his team at Louisiana State University have validated and published on this
animal model extensively in peer-reviewed scientific journals.

18

26



Edgar Filing: NANOVIRICIDES, INC. - Form 10-K

Table of Contents
Herpes Cold Sores and Genital Herpes

As a result of the expansion to include HSV for our eye drug candidate, we also undertook a drug development
program for a nanoviricide against the herpes simplex viruses, HSV-1 and HSV-2. These viruses cause herpes cold
sores or oral lesions and skin lesions, and genital herpes sores. Drugs such as acyclovir are available for HSV.
However, the virus, once infection takes place, travels into the closes neural ganglia and “hides” there, causing recurrent
outbreaks.

We are currently developing an anti-HSV nanoviricide skin cream formulation for direct application to the lesions.
We believe that the distinctly different mechanism of nanoviricide action should result in a complimentary effect with
the existing drugs. We believe that direct attack on the HSV particle by the nanoviricide would result in less
reinfection of human cells, and may possibly lead to a reduction in the amount of hidden virus. This may lead to
reduced rates of recurrence.

We have previously successfully tested these drug candidates in a cell culture model for effectiveness against Herpes
Simplex Virus (HSV-1) infection. This testing was conducted by TheVac, LLC laboratories at the Louisiana
Emerging Technology Center located within the Louisiana State University (LSU) campus in collaboration with the
LSU School of Veterinary Medicine. Four different nanoviricides showed greater than 10,000-fold (>99.99% or
4-logs) reduction in virus quantity compared to untreated controls in a cell culture assay employing the LSU
proprietary green-fluorescent-protein-tagged (GFP) modified HSV-1 McKrae strain.

These nanoviricide drug candidates are designed to act against all herpes simplex virus strains, including HSV-1 and
HSV-2. The Company has commissioned additional in vitro studies to confirm the results. Animal studies have also
been scheduled.

On May 13, 2010, the Company announced that it had entered into a Research and Development Agreement with
Professor Ken Rosenthal Lab at NEOUCOM. Professor Rosenthal has developed in vitro or cell culture based tests for
identifying the effectiveness of antiviral agents against HSV. He has also developed a skin lesion mouse model for
HSV infection. Dr. Rosenthal has been involved in the evaluation of HSV vaccines as well as anti-HSV drugs. His
laboratory has developed an improved mouse model of skin-infection with HSV to follow the disease progression.
This model has been shown to provide highly uniform and reproducible results. A uniform disease pattern including
onset of lesions and further progression to zosteriform lesions is observed in all animals in this model. This uniformity
makes it an ideal model for comparative testing of various drug candidates. Dr. Rosenthal is a professor of
microbiology, immunology and biochemistry at Northeastern Ohio Universities Colleges of Medicine and Pharmacy
(NEOUCOM). He is a leading researcher in the field of herpes viruses. His research interests encompass several
aspects of how herpes simplex virus (HSV) interacts with the host to cause disease. His research has addressed how
HSV infects skin cells and examined viral properties that facilitate its virulence and ability to cause encephalitis. In
addition, Dr. Rosenthal has also been studying a viral protein that makes the HSV more virulent by helping the virus
to take over the cellular machinery to make copies of its various parts, assemble these parts together into virus
particles and release the virus to infect other cells. He is also researching how the human host immune response works
against HSV for the development of protective and therapeutic vaccines.

On August, 16 2010, the Company reported that its anti-Herpes drug candidates demonstrated significant efficacy in
the recently completed cell culture studies in Dr. Rosenthal Lab at NEOUCOM. Several of the anti-Herpes
nanoviricides® demonstrated a dose-dependent maximal inhibition of Herpes virus infectivity in a cell culture model.
Almost complete inhibition of the virus production was observed at clinically usable concentrations. These studies
employed the H129 strain of herpes simplex virus type 1 (HSV-1). H129 is an encephalitic strain that closely
resembles a clinical isolate; it is known to be more virulent than classic HSV-1 laboratory strains. The H129 strain
will be used in subsequent animal testing of nanoviricides.
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We now have evidence that our anti-HSV drug candidates were highly effective against two different strains of
HSV-1. We believe that these drug candidates should be effective against most if not all of HSV-1 strains. We also
plan to test these drug candidates for effectiveness against HSV-2.

Herpes simplex virus (HSV) causes “cold sores” or “fever blisters”, the incidence of which is second only to the common
cold (100 million recurrences annually in the US alone). In addition, genital herpes prevalence is 67 million infected
individuals in the US alone. This represents 20% of the US population infected with symptomatic, recurrent disease. It

is also believed that a large fraction of infected individuals remain asymptomatic. Seroprevalence (people with
antibodies) in general French population is about 67% for HSV-1 and 17% for HSV-2. It is estimated that worldwide
incidence and infection rates are very similar to these high proportions of infection prevalence.

Existing therapies for herpes virus infections include acyclovir and drugs chemically related to it (e.g. gancyclovir,
valcyclovir, others). These drugs, nucleoside analogs, act by inhibiting viral DNA synthesis. However, there is known
drug toxicity due to interference with human metabolism. Currently, there is no cure for herpes infection.

Nanoviricides are designed to act by a novel and distinctly different mechanism compared to existing drugs.
Nanoviricides are designed to mimic the human cell surface to which the virus binds. Our results suggest that a
nanoviricide could become a highly sought after drug against HSV.

HIV

Our very first animal studies in the standard SCID-hu mice against HIV-I have demonstrated that our primary
nanoviricide drug candidate, HIVCide, as well as several other nanoviricide drug candidates were found to be superior
to the three-drug oral cocktail (HAART) that is the current standard of care.

We have executed a Master Service Agreement (MSA) with Southern Research Institute, Infectious Diseases
Division, Frederick, MD (SRI-F) to conduct these studies. SRI-F is a well established Contract Research Organization
(CRO) that has developed, conducted, and published in scientific journals on standardized study protocols for various
mechanisms of anti-HIV action, including microbicides, antibodies, and small chemical therapeutics. We are also
planning additional animal studies of these drug candidates. We are also planning additional animal model studies of
the HIVCide(™) lead drug candidate.

We reported that a subset of the anti-HIV nanoviricides tested in cell culture models at Southern Research had very
similar activity against two distinctly different isolates of HIV-1, viz. Ba-L and IIIB. HIV-1 Ba-L is CCR5-tropic
(uses CD4 and CCR5) whereas HIV-1 IIIB is CXCR4-tropic (uses CD4 and CXCR4 on host cells). The Company had
designed the ligands using the known structures of interaction of gp120 of several HIV-1 strains with the CD4 human
cell receptor for HIV.

We designed the anti-HIV nanoviricides using rational drug design principles. The ligands we have designed in the
case of HIV-1 are thought to be broadly neutralizing. In-silico modeling indicates that our ligands dock to the
conserved CD4 binding site of gp120 of HIV-1. We have even observed successful docking of some of our ligands
with gp120 of the HIV-1 JRFL strain which is thought to be resistant to HAART.
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Resistance to HAART eventually leads to AIDS. It is possible that HIVCide can be used in addition to HAART to
obtain even stronger beneficial effects, resulting in a “functional cure” of HIV. We believe that the term “Functional Cure”
of HIV may be defined as: The HIV genome integrates into certain human cells that go into hiding or dormancy for
several years. While dormant, the HIV genome does not produce HIV virus particles or HIV proteins to any
significant extent and are thought to remain unaffected by current anti-HIV drugs. The current standard treatment
results in very low levels of HIV viremia, but the immune cells (CD4+ T cells and CD8+T cells) count eventually
begins decreasing at a slow rate. The HAART therapy must be continued for the life of the patient. A more effective
therapy could result in complete loss of HIV from the blood stream. This may eliminate the slow loss of healthy
immune cell populations, and allow immune system function to return to normal. Patients may then enjoy a normal
life without further daily treatment, until an episode occurs which mobilizes the “sleeping” cells containing the HIV
genome. Such a therapy would be called a “functional cure” against HIV. A total cure of HIV would require elimination
of the dormant cell pool containing the HIV genome. Research in the field of reactivating the dormant pool of HIV
infected cells is encouraging. If these cells can be reactivated, and simultaneously the HIV viremia controlled,
researchers have proposed that this could lead to reduction in the dormant infected cell pool. If their hypotheses are
correct, HIVCide could lead to an eventual cure, possibly in combination with other drugs.

Nanoviricides act by a different mechanism than standard anti-HIV therapy. The Company believes, therefore, that by
combining a nanoviricide with current therapy, a functional cure of HIV may be already achievable. However, there is
no way to predict whether such a treatment would be successful at providing a functional cure of HIV at present.

HIVCide is expected to be a significant anti-HIV candidate, acting by a novel mechanism of action and a first-in-class
therapeutic, based on current preliminary data. We intend to develop it further.

Dengue

We are currently working on developing anti-Dengue therapeutics. Dengue is an important NTD. According to the
Centers for Disease Control and Prevention in Atlanta (CDC), dengue fever risk is about 1 illness per 1,000 US
travelers, and it is the most common cause of fever in returned travelers from the Caribbean, Central America, and
South Central Asia. The CDC has also noted "dengue is the most important mosquito-borne viral disease affecting
humans. Each year, tens of millions of cases of DF occur and, depending on the year, up to hundreds of thousands of
cases of Dengue hemorrhagic fever (DHF)." Dengue fever is also called “break-bone fever”. The first or primary dengue
infection has very low fatality rates associated with it. However, when a person is infected with a different type of
dengue virus afterwards, the person is at risk of developing Dengue Hemorrhagic Fever (DHF), or Severe Dengue
fever. The fatality rate associated with DHF/Severe Dengue may be as high as 10%. There is currently no vaccine or
cure for dengue, which causes high fever, muscular pain, headaches, vomiting, and in some cases skin rash. WHO
estimates that 2.5 billion people are at risk of dengue fever or of DHF out of a total world population of 6.6 billion.
Dengue viruses are carried by Aedes aegypti mosquito, which is gaining ground northwards as the global climate
warms up. There have been several cases of Dengue in the southern regions of the USA.
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Neglected Tropical Diseases and Biosecurity/Biodefense Programs: Ebola, Marburg, Rabies, other viruses

Ebola, Marburg
We have obtained significant positive results against Ebola, although the Ebola virus produces a soluble glycoprotein
decoy that may be capable of avoiding certain of our virus-binding ligands.

The Company continues its efforts at obtaining federal funding for this program. In the absence of public funding, the
Company’s ability to develop these drugs is very limited.

Rabies

Our RabiCide(™) program has resulted in candidates that have enabled survival of 20% to 30% of infected animals after
disease has set in, using a particular animal model. Further testing is in progress in a different experimental model. We
believe that if this testing succeeds, it may be the first ever therapeutic against rabies. Currently, rabies is a uniformly
lethal disease with only prophylactic medications available, which are comprised of human antibodies, monoclonal
antibody mixtures, and rabies vaccine virus strains. The potential market size for a rabies drug worldwide has been
estimated at $300M to $500M. In absence of public funding, the Company’s ability to develop these drugs is very
limited.

Advanced Technologies : ADIF(™) Technologies

We believe that our technologies and capabilities at attacking different viruses are fairly well demonstrated. In
addition, we have developed “Accurate-Drug-In-Field(™)” or ADIF(™) technologies that may show efficacy in treating
epidemics like H5N1, SARS or Ebola by developing a targeted therapeutic in the field to prevent the spread of the
disease.

ADIF technology does not require any knowledge of the molecular biology of the virus, or even its specific
identification. An accurate drug, specifically targeted at the virus, can be developed in the field, from nanomicelles
stockpiled beforehand. This enables a rapid response timeframe of as short as 3 weeks for initial drug doses, and
potentially less than 3 months for sufficient doses to curb the spread of the virus outside the affected area. Thus ADIF
technologies are applicable to novel, or engineered viruses, or emerging infections whether natural or man-made. This
technology may have significant applications in the Biodefense area. We believe that this is the only technology that
can enable humans to combat novel viruses before they spread disease.

We have already demonstrated the ADIF technology capabilities successfully.
The Strength of Our Drug Pipeline

Between the two ends of the spectrum of specific antivirals developed during peace-time effort, and the specific
antivirals developed as a “war-like” effort (ADIF), we have also demonstrated the capability of developing
broad-spectrum nanoviricides. Broad-spectrum nanoviricides are based on the validated scientific fact that a large
number of virus families employ the same cell surface receptor. Our nanoviricides are designed as “cell biomimetics,”
meaning that the nanoviricides “look like” a cell to the virus. The nanoviricide carries a portion of the broad-spectrum
receptor on the nanomicelle surface that the virus attaches to and is then entrapped or dismantled by the nanoviricide.
Such broad-spectrum nanoviricides could be stockpiled to enable treatment of many infectious agents with very few
drugs, and thus would be valuable to worldwide disease programs, and Strategic National Stockpiling efforts.

We believe that the Company has a strong, wide and deep pipeline of drugs. However, with relatively meager

financial resources, the Company continues to juggle prioritization of the various programs, and program
achievements. We are also working on bolstering our infrastructure with the objective of enabling us to file pre-IND
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applications for some of our drug candidates with the FDA. The Company has received significant interest from
pharmaceutical companies in its Viral Eye Diseases drug candidate, and HIVCide and FluCide programs to date, and
we expect interest to increase in other programs as well. There is no guarantee that this interest would result in any
financially lucrative co-development agreements.
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All of our programs are currently at the pre-clinical stage. We have established preliminary proof of efficacy in cell
culture and animal models, and we have conducted preliminary safety studies that have indicated that all of our
nanoviricides are safe in the animal models as tested. We continue to work on further experiments necessary for
development of our various drug candidates as FDA approvable drugs.

Last year, we added two commercially important drug candidates to our pipeline, namely HIVCide and EKCCide.

This year, we have greatly expanded the scope of our eye anti-viral treatment to develop drug candidate eye drops
against potentially all viruses infecting the exterior portion of the eye. Our EKCCide program has now evolved into
the broad-spectrum eye drops antiviral program, which is expected to lead to a significant expansion in marketability
as well as market size if successful.

A nanoviricide against Herpes cold sores and genital herpes is a new addition to our pipeline of drug candidates this
year. The market size for herpes simplex virus treatments is in excess of $2 billion annually.

In addition, we simplified our anti-influenza drug programs because of the high efficacies of our new drug candidates
into a single pan-Influenza broadly acting new FluCide. This single drug is being developed for all influenza
indications including seasonal influenzas, highly pathogenic influenzas, bird flu, and novel epidemic influenzas such
as the current novel HIN1/2009. We believe that this will reduce development costs significantly. This is also
expected to help us gain expanded market share and easier market acceptance, including stockpiling, when a drug is
approved. Emergency Use Authorization can occur under circumstances such as the current epidemic under certain
conditions after an IND has been filed, prior to a full FDA approval. We are not at the stage of submitting the
necessary applications to the FDA as yet.

We are developing nanoviricides for different routes of administration, choosing the best option based on a viral
disease pathology. Thus, we are developing eye drop formulation for the viral diseases of the external eye. We are
developing skin cream and gel formulations for topical application of nanoviricides against oral and genital herpes.
All other drugs candidates including FluCide and HIVCide are currently being developed as injectables. We believe
that it will be possible in the future to develop aerosols for influenza and nasal sprays for common colds and similar
diseases. This is possible because nanoviricides have been designed so that they can be formulated in many different
ways.

Drug Development Studies
The discussions in this section and throughout this Form 10-K describe the tests that have been conducted and the
results obtained. These results do not provide sufficient evidence regarding efficacy or safety to support an

Investigational New Drug (IND) application with the FDA. Additional studies will need to be conducted. It must be
noted that subsequent results may or may not corroborate earlier results.
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Preclinical Safety And Efficacy Studies
Preliminary Safety Studies In Vitro

We have conducted limited initial animal safety studies on one of the core TheraCour® nanomaterials (patent
pending). TheraCour technology covers a large range of nanomaterials in a class known as pendant polymeric
micelles. These materials are self-assembling, flexible, non-particulate, and stable at room temperature.

We rely upon TheraCour nanomaterial to form the backbone of our nanoviricide antiviral drugs. One of the TheraCour
polymers was tested at a 100mg/kgBW (body-weight) dose level in mice in a preliminary experiment. In studies
involving gross tissue examination, microscopic histology studies, and blood pathology, no ill-effects or toxic effects
were found. These studies showed that the tested core nanomaterial did not cause any organic damage in mice at the
amounts tested. All results were within safe limits.

Several additional animal studies have been conducted in which the effect of a nanoviricide in the context of a disease
was evaluated using histopathological techniques. Mice infected with influenza virus (H1N1) in a lethality type of
study were treated with nanoviricides. The histological effects observed to date have been mild and explained by the
disease state and there do not appear to be any deleterious effects of any significance that related to the nanoviricides
drugs. Systematic studies for evaluating the safety or toxicity threshold will be performed in the future.

Higher dosage levels and studies on additional materials are planned in order to determine the safety thresholds in
laboratory animals. The only purpose of these studies was to give our scientists direction in designing the next set of
studies. These have no impact on the regulatory (FDA) process.

Proof-of Principle

We have conducted studies which demonstrated that when a small chemical molecule (ligand) is attached to our
nanomicelles covalently, the resulting nanoviricide has such a high activity that as little as 1/50th of the attached
molecule is needed for comparable activity [i.e. a 20mg/kgBW injection of free molecule and a 0.04 mg/kgBW
injection of the molecule attached to the polymer showed equivalent efficacy]. These results suggest to us that the
observed antiviral activity of the nanoviricide is due to the proposed mechanism of action of the nanoviricide and not
to either component of the drug, the ligand or the nanomicelle. This is considered "proof of principle" in that our
original theoretical assumptions about the functionality of the nanoviricide have scientifically been validated.

We have also performed studies in vitro in which a murine cytomegalovirus (CMV) preparation was subjected to
dilute solutions of two different nanoviricides and the resulting solutions were studied by electron micrography to
evaluate morphological changes in the virus. The nanoviricide treatments led to complete loss of the virus's lipid coat,
resulting in the virion capsids spilling out. The virion capsids of CMV lack the coat proteins required for attachment
to cells and are non-infectious. Electron micrographs depicting this can be found on our web site at
http://www.nanoviricides.com/action_small.html.

Efficacy Studies - Influenza

Our original plan was to introduce as many as three different drugs against influenza because of the perceived
differences between certain different influenza virus types. For example, bird flu HSN1 Influenza A virus has been
simmering in the South Asia region and has been moving all across the world, a little westward every year. This virus
and its variants (Clades) cause extremely severe infection that has a rapid onset and a very high fatality rate, as much
as 50780%. We decided to develop an antibody-based nanoviricide to attack this variant (AviFluCide(™)), as it was
expected to have very high effectiveness and rather fast development time if appropriate resources became available.
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Given the global alerts for HSN1 in 2004-2006, we believed that this was the best course of action to make an
accurate drug against HSN1 rapidly available. Another set of avian influenza viruses, H7N, HON for example, cause
very severe disease and also epidemics, but are not as fatal as HSN1. The influenza A viruses that cause severe disease

in humans were found to have a common “signature region” in their hemagglutinin protein, called the “polybasic site”.
The presence of the polybasic site in HA is known to be associated with increased virulence. We therefore also
embarked upon a program to develop a nanoviricide that would recognize a polybasic site motif. This would be
FluCide-HP(™) (for highly pathogenic viruses). In addition, we embarked on development of a nanoviricide that attacks
the sialic acid recognition site on both HA and NA (neuraminidase) proteins on the virus surface. This is called
“FluCide(™)”. Since then, with further optimization of the ligands, we have achieved extremely high effectiveness levels
with our FluCide nanoviricide drug candidate. This has allowed us to combine all three anti-influenza programs into a
single FluCide program. FluCide is expected to be highly effective against all influenzas, from the most severe forms

of influenza including bird flu H5N1 variants, highly pathogenic avian influenza viruses (HPAI), novel epidemic
influenzas such as the recent HIN1 A/2009/”Swine Flu”, to the less severe seasonal and common influenzas. We
believe that dosage modification is all that would be necessary to combat different types of influenzas. Given that we
have not seen dose-limiting toxicities yet, we believe it is possible to develop a single, highly effective, nanoviricide
drug against all influenzas.
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Preliminary Cell Culture Studies against HSN1 Avian Influenza, Clade 1 and Clade 2

In vitro (laboratory) evaluation of 14 substances, including controls, was performed to evaluate protection of
mammalian cells against infection by the HSN1 subtype. These assays were conducted in Vietnam under the auspices
of the National Institute of Hygiene and Epidemiology, Hanoi (NIHE) under the Vietnam Ministry of Health. We
identified four different nanoviricides as being highly effective against HSN1 using two different assays, both
involving cell culture, one using the plaque reduction method and the other involving microscopic examination, to
determine the extent of cytopathic events (CPE) reduction. All of these nanoviricides were effective at extremely low
concentrations and many of them are considered by us to be drug candidates.

Four different nanoviricides were selected on the basis of the statistical test called the p-value, (explained below). The
p-values for these four compounds were p<.003 which meant that there was a high statistical probability that these
results were due to the effect of the test nanoviricides and not due to chance. Thus the "null hypothesis" is rejected and
the results can be considered statistically significant.

The most successful of our assays was a nanoviricide based on an antibody fragment as the targeting ligand, which led
to substantial suppression of CPE at an extraordinarily low concentration level. This is being developed as
AviFluCide-ITM, a drug highly specific to HSN1 that is being developed against the Vietnam strain. We currently
believe that it is very likely to work against the Indonesian strain although further studies will be required to determine
its efficacy against various highly pathogenic stains of influenza. If it fails to work against the Indonesian 2006 strain,
further development may become necessary.

Another nanoviricide which is based on a ligand that we designed in-house, using rational drug design strategy, to be
specific to the group of all or a majority of highly pathogenic avian influenza (HPAI) viruses, also showed a very high
efficacy. This is being developed as “FluCide-HP(™)”, a drug designed to be group-specific against emergent and existing
highly pathogenic influenza viruses (including HSN1, H7N, HON and others). Non-H5N1 HPAI (non-pathogenic
avian influenza) strains could become a pandemic threat when their occurrences increase, as can all influenza A
viruses since they all have the ability to mutate. It is well known that influenza strains drift constantly due to mutation,
re-assortment or recombination events leading to failure of vaccines.
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A third nanoviricide is based on a ligand that we designed for attacking all influenza A viruses (type-level specificity).
This has shown strong efficacy against HSN1 as well, as expected. This is being developed as “FluCide-I"™”, a drug
designed primarily for use against serious cases of human influenza.

Preliminary analysis of the HSN1 preclinical in vitro studies performed in Vietnam showed that many nanoviricide
candidates were effective at as low as 5-nanomolar concentration levels in cell culture experiments. Typically, an
early developmental drug that proves effective at concentrations less than 500 nanomolars is considered a strong
candidate for FDA approval as an “Investigational New Drug (IND)” applicant.

All of the above studies have been repeated with the same, as well as, additional test methodologies (for example,
evaluation of CPE quantitatively by a cell viability soluble dye assay) producing confirmatory results against this
rgH5N1 Vietnam strain (based on the Vietnam 2004/2005 H5N1 strain).

Additional cell culture studies against the wild-type clade 2 H5N1 strain isolated in Vietnam in late 2006 showed that
FluCide-HP caused a 90% reduction in CPE as measured by the dye assay, whereas FluCide-I gave a 70% reduction
in CPE, indicating that both of these broad-spectrum drugs are highly effective even against different strains and
different clades of HSN1.

The Indonesia 2006 H5N1 strain also belongs to the clade 2 subgroup within HSN1 subtype.

Both of these drug candidates were also highly effective in vivo against the influenza A HIN1 strain (see below).
These studies provide a preliminary indication that the various influenza viruses may have limited ability to escape
these nanoviricides drugs via mutations and other changes. The choice of ligands we have performed in such a fashion
that the potential for a virus strain to mutate and escape the nanoviricide drug and still remain a serious cause of
disease, is minimized. Further studies are planned.

In Vivo Efficacy Studies - Influenza

The preclinical animal testing, performed to study the efficacy (effectiveness) of the test nanoviricide (anti-human
influenza, HIN1) substances, revealed potential for development as drugs for the reasons delineated below. Several
separate and distinct sets of experiments were performed to address different questions regarding efficacy.

Certain sets of experiments were conducted to determine the destruction/protection of the animal organs. There were
ten animals per group and positive and negative controls were employed. Lethal infectious challenges of HIN1
influenza virus were administered, followed by treatment with nanoviricides after a significant delay. The active
substances appeared to have protected the organs so that there were no histological (microscopic tissue) changes to the
internal organs of the treated animals. Highly significant tissue damage was found in the internal organs of the
unprotected (no nanoviricide treatment) groups.

Another set of experiments was performed, again on five separate groups each containing ten animals where the viral
load was determined in the animals. The findings revealed that the viral load (number of viral particles per cubic
millimeter) in the treated animals was significantly lower than that found in the control animals.

These initial animal findings suggested that the test nanoviricide compound was an effective treatment for human
influenza in mice and that the concept of using a nanoviricide as a treatment for certain viral illnesses was a valid one
and was deserving of further study. In more scientific terms, the statistical test was met for validity of the findings and
these findings could be considered statistically significant. Thus, in statistical terms, one could say that the null
hypothesis, that is the statistical likelihood that the observed result was due to chance and not the effect of the drug,
was rejected.

37



26

Edgar Filing: NANOVIRICIDES, INC. - Form 10-K

38



Edgar Filing: NANOVIRICIDES, INC. - Form 10-K

Table of Contents

In Vivo Efficacy Studies - Influenza - 100% of Mice Treated with Nanoviricides Survived Long After All Mice
Treated With Oseltamivir Had Died.

All but the antibody-based anti-influenza nanoviricides have been tested in mice in an aggressive study involving

extremely high levels of infection with a common influenza strain called HIN1. This study was conducted by Dr.

Krishna Menon, the Company’s Chief Regulatory Officer. While a final comprehensive report on this study has not yet
been issued, the results indicate that most of the nanoviricide nanotechnology-based drug candidates were

substantially more efficacious than oseltamivir (Tamiflu®). Initial unpublished data suggest that FluCide-I may be as

much as 8 to 10 times (800% to 1,000%) superior to Tamiflu in common influenza.

Additional studies have been performed in the same highly lethal mouse model with HIN1 infection wherein all the
mice treated with oseltamivir died within 151.4+1.0 hours, at which point 100% of the mice treated with a
nanoviricide using an improved sialic-acid- based ligand (improved FluCide(™)-I) as well as 100% of the mice treated
with a nanoviricide made using a ligand designed against the high path site of highly pathogenic influenzas including
H5N1 (FluCide-HP(™) ) were still surviving. The mice treated with FluCide-HP survived until 186.0£1.4 hours,
whereas those treated with FluCide-I survived until 190.0+3.7 hours in this test. (The control, untreated mice died
within 119.040.6 hrs. Oseltamivir is the active ingredient of Tamiflu® ). It is estimated that the Tamiflu dose would
need to be increased by much more than ten times (i.e. much more than 1,000%) to match the efficacy of the
improved FluCide-I. These estimates are very preliminary in nature.

Considering that the preclinical data for oseltamivir and for peramivir are similar in terms of effect on survival or time
course, it is clear that our nanoviricides may be expected to be far superior to peramivir as well.

From this unpublished data, we have concluded that the results are statistically significant with a p<0.003. Virus Load
in lungs of lethally infected animals was reduced significantly.

In the above study, the virus load in lungs of infected animals was reduced to 92+21 pfu/ml by FluCide-HP and
119£18 pfu/ml by the improved FluCide-I in this study. These are very low levels of virus load. The control untreated
mice had a viral load of 946+ 115 pfu/ml at this sampling point. Thus, the reduction in viral load was approximately 1
log units for both of these candidates. Virus load reduction estimates depends upon various factors. Improvement in
dosing regimen may be expected to provide a further reduction in viral load.

We further improved the chemical nature of the ligand using information from rational drug design in silico studies
and developed new ligands. Nanoviricides based on these new ligands were tested in the same totally lethal animal
model study as above. We reported some of the results from this study in late November, 2009.

All of the mice treated with the new anti-influenza nanoviricides were surviving even when all of the mice from the
oseltamivir treated group had died. The new version of FluCide drug candidate extended the lifespan of lethally
infected mice to 334+11 hrs (or 14 days) on average. In contrast, mice treated with an extended oseltamivir protocol
(twice daily until death) survived for 19343 hrs (or 8 days) on average. Control infected mice survived for only 121+2
hrs (or 5 days). FluCide was given as an IV injection, on alternate days, for five treatments. Oseltamivir was given as
oral, twice daily, each at 20mg/kg through life (or 14 treatments). Increased length of oseltamivir treatment led to an
increase in survival of this group compared to our previous study.
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Viral load at 120h was reduced in the oseltamivir treated group to only about half of (0.51x) that in untreated control.
In contrast, viral load reduction at this time point in the nanoviricide treated group was approximately 0.13x that of
untreated control, an improvement in viral load reduction by nearly a factor of four.

An interesting observation was that the mice treated with the nanoviricides were gaining body mass (weight) as long
as the treatment was continued. Only after treatment was discontinued, did they begin to lose weight and deteriorate
clinically. In this totally lethal model, it is anticipated that in addition to the viral load, cytokine storm effects may be
occurring. It will be interesting to see if extended treatment with FluCide can lead to indefinite survival of mice even
in this challenging model.

This study also indicated that the new FluCide is highly effective in the treatment of very severe forms of influenza.
We anticipate that it will be effective against all strains of influenza viruses, given the broad-spectrum,
sialic-acid-mimetic nature of the ligand. We have therefore been able to consolidate our anti-Influenza drug programs
into a single drug program against all influenzas, be it common or seasonal influenza, epidemic severe influenza such
as HIN1/2009/°Swine Flu”, highly lethal bird flu H5N1, or other influenza virus type/strain. We believe that the same
drug would be effective by adjusting the dosage parameters against most if not all forms of influenzas.

Preliminary Efficacy Studies In Vivo — Viral EKC

Viral EKC, or Viral Epidemic Kerato-Conjunctivitis is a severe pink eye disease that lasts for several days with
painful discharge causing sticky eyes. In addition, a few percentage of the recovered patients experience permanent
blurred vision or partial loss of vision due to the presence of “immuno-precipitates” that occur as a result of the body’s
immune response to the virus. Approximately 50% of all EKC cases are viral; the remaining being caused by bacteria.
Bacterial EKC is treatable with antibiotics. There are no current treatments against Viral EKC (“EKC” for short, in this
document).

In a preliminary rabbit eye animal study, we tested two different nanoviricides against EKC caused by infection with
Adenovirus 5, a well known causative agent. The virus was supplied by the CDC. Controls of uninfected, untreated
eyes, of infected, untreated eyes, and of infected eyes treated with the standard eye wash formulating solution, were
also part of the experiment. Treatment with eye drops of nanoviricides was started 15 hours post-infection, well after
the disease had set in, and was continued twice a day for ten days. On the third day, eyes treated with nanoviricide B
were completely cleared up with no redness, stickiness, exudate, or furry eyebrows. The other nanoviricide was
slightly less effective. The eyes in control groups in contrast showed all classic signs of infection throughout the due
course of disease. Further examination has indicated that treatment with nanoviricide B resulted in all eyes being
completely free of sub- epithelial filtrate and immuno-precipitate formation, whereas eyes in the control groups
exhibited SEI and immuno-precipitates as expected. Further results regarding viral load and other effects are being
evaluated.

The study concluded that both nanoviricide B and nanoviricide C were highly effective against adenoviral EKC and of
these, nanoviricide B was substantially superior. Further studies are scheduled.

In addition to adenoviruses, herpesviruses form another important cause of viral EKC as well as additional related
diseases of the eye. We plan to extend our studies to herpesviral eye infections in the near future.
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Preliminary Efficacy Studies In Vivo — HIV

In a preliminary animal study against HIV in a well established animal model, SCID-hu-Thy/Liv mice, we tested a
number of nanoviricides against a positive control (that is known effective drug) that comprised the clinically
employed well established HAART therapy of oral three drug combo (AZT+3TC (lamivudine) + Efavirenz (a
non-nucleoside reverse transcriptase inhibitor (NNRTI)). Several additional parameters were tested and indicate
significant benefit of nanoviricide therapy.

Treatment with HAART and anti-HIV nanoviricides resulted in a significant reduction in viral load in the Thy/Liv
implant as determined by qPCR and viral particle counts in aspirated implant lymphocytes by EM. qPCR analysis
showed that HAART and nanoviricide treatment reduced the implant viral load equally well, with nanoviricide results
showing slight superiority. The aspirated lymphocytes showed substantially lower viral particle burden in nanoviricide
treated groups, as compared to HAART-treated groups. The EM data are considered preliminary and we do not draw
any conclusions rather than they support the viral load reduction studied by qPCR.

Similar to the reduction in viral load, both HAART and nanoviricide treatment had positive long term effects on
reducing thymocyte depletion as shown by the proportion of CD4+CD8+ thymocytes (double-positive, or “DP”) in the
5th week post-infection. Implants in the HAART and nanoviricide treatment groups exhibited 80-85% CD4+,CD8+
DP cells while the vehicle control groups had only approximately 30% CD4+CD8+ thymocytes.

The equal treatment effect was produced by administering only 150 mg/kg nanoviricide, as opposed to a total of 4,200
mg/kg of HAART drug load. Thus, nanoviricides were more than 25X (2,500%) superior to the HAART cocktail on a
dosage level basis. In addition, the nanoviricide therapy was given only during the first week whereas HAART
therapy was continued for 42 days. Thus, there is a significant possibility that extending nanoviricide treatment further
could have far more significant benefits than observed in this study.

No adverse events were observed with nanoviricide therapy. The physical appearance of the animals was much better
in the nanoviricide treated animals than in the HAART treated animals. These preliminary findings suggest that
nanoviricide therapy was safe, well tolerated, and did not result in any adverse events. HAART therapy in humans is
known to be associated with significant adverse events including nausea, weight loss, and lipid redistribution, among
other factors. The very large dosages of drugs in HAART therapy are thought to lead to various adverse events.

The HAART cocktail we used consisted of AZT+3TC+Efavirenz, at 40 + 20 + 40 mg/kg, respectively, administered
p.o. 1x daily for the duration of the study, beginning 24 hrs after virus inoculation, for a total drug load of
4,200mg/kg. In contrast, the nanoviricide treatments were given only during the first week, at days 1, 3, and 5
post-infection, at 50 mg/kg (tail vein injection), for a total drug load of 150 mg/kg. We intend to increase the extent of
nanoviricide drug treatment in the future studies.

In summary, treatment of SCID-hu mice with nanoviricides following HIV-1 Ba-L infection of hu-Thy/Liv implants
resulted in significantly reduced viral load and significantly improved double positive, CD4+,CD8+ thymocyte
proportion. These effects appear to have resulted in improved survival and reduced body weight loss. Importantly,
comparison with mice treated with the HAART cocktail for the duration of the study revealed that the nanoviricide
anti-viral agents were comparable or slightly superior to HAART treatment for all parameters evaluated. It is
important to note that nanoviricides were single administrations only at 24, 48 and 72 hours post- infection while the
HAART cocktail was administered daily for the duration of the study. The nanoviricide total drug load was only 150
mg/kg as opposed to a total HAART drug load of 4200 mg/kg, thus equivalent effects were observed with
nanoviricide drug candidates at ~1/25th of the HAART drug load. It would be important to determine if extended
nanoviricide administration shows significantly greater efficacy. Additionally, we are not aware of any anti-HIV drug
candidate that is equivalent or superior by itself alone to the HAART cocktail.

41



29

Edgar Filing: NANOVIRICIDES, INC. - Form 10-K

42



Edgar Filing: NANOVIRICIDES, INC. - Form 10-K

Table of Contents
Preliminary Efficacy Studies In Vitro (Cell Cultures) — HIV

We reported in June, 2010, that our anti-HIV drug candidates demonstrated efficacy in the recently completed cell
culture studies using two distinctly different HIV-1 isolates. The studies were performed in the laboratory of Carol
Lackman-Smith at the Southern Research Institute, Frederick, Maryland.

This in vitro or cell culture study validated the in vivo anti-HIV activity of the nanoviricides® as determined in a
SCID/hu Thy/Liv mouse model by KARD Scientific, a contract research organization, and previously reported by the
Company.

Significantly, a subset of the anti-HIV nanoviricides tested in cell culture models at Southern Research had very
similar activity against two distinctly different isolates of HIV-1, viz. Ba-L and IIIB. The Company had designed the
ligands using reported gp120 structures of several HIV-1 strains.

The HIV-1 isolate Ba-L was the same as that employed in the Company’s previously reported animal model studies.
This virus binds and infects cells expressing the human receptor CCRS in addition to the well known receptor CD4. In
contrast, HIV-1 IIIB is a CXCR4-tropic virus that infects cells expressing the human receptor CXCR4 in addition to
the receptor CD4. The same viral gp120 or SU glycoprotein is involved in binding to both co-receptors, viz. CD4 and
either CCRS or CXCR4. HIV that binds to CD4 and to at least one other co-receptor, such as CXCR4 or CCRS,
results in productive infection leading to disease, and eventually AIDS.

It has been a formidable challenge for researchers in the field to develop an anti-HIV drug that works against all
subtypes and strains. Several anti-HIV drugs and drug candidates have demonstrated significant activity against only
one of these various HIV-1 subtypes. In addition, HIV mutates, changing its genome and protein structure during an
active infection. Mutants resistant to the patients’ treatment drugs can develop and proliferate, leading to failure of
therapy, including the HAART regimen.

The Company believes that its strategy of designing ligands that are close mimics of the invariant binding site on
CD4 has resulted in nanoviricides that are active against multiple HIV-1 subtypes. These results suggest that
mutations in HIV-1 may be unlikely to result in significant resistance to an anti-HIV nanoviricide.

Based on these anti-HIV studies, the Company believes that it has a strong lead drug candidate against HIV. If the
preliminary results are substantiated in further studies, and later in human clinical trials, it would be the first time ever
that a new drug in development would have been found to be superior to the entire cocktail of three drugs called
HAART.

At present, there are several drugs against HIV. These have led to HIV becoming a chronic, treatable, disease that can
be controlled through the lifespan of an infected individual until an episode occurs. An episode is usually
characterized by development of resistance against the therapy given. Drugs in the cocktail are then substituted or
additional drugs added to provide additional benefit.

To the initially developed three drug classes, NRTI, NNRTI, and PI, recently three new classes have been added.
These are EFI (Entry/Fusion Inhibitors) such as Fuzeon((™), Roche), II (Integrase Inhibitors) such as Isentress ((™) ,
Merck), elvitegravir (Gilead), and most recently, CCR5-blockers, maraviroc (Pfizer). Of these, NRTI, NNRTI, PI, and
IT act intracellularly, blocking different steps in the virus replication. EFI block the early step of virus entry and fusion
with a human cell. CCR-5 blockers inhibit viral entry by blocking one of the receptors on the human cells used by the
virus. However, HIV can also use CXCR4 in addition to or instead of CCRS, and viruses that do so cannot be affected
by CCR5-blockers. Current standard of care is a three-drug combination called HAART. This leads to significant viral
load control until resistance emerges. A recent clinical trial has established the validity of an approach that combines
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an II as a fourth drug into the original three drug combination cocktail. Fuzeon showed significant toxicity, potentially
due to its action against human cells, and has not gained much acceptance, with a substantial number of patients
falling off therapy due to side effects.
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None of these drug classes alone cause benefits equivalent to the combination of the three drugs of the HAART
cocktail. Nanoviricides are expected to act by a completely novel mechanism that is expected to result in complete
dismantling of the extracellular virus load, rather than simply inhibition of entry of a small fraction of the extracellular
virus load. Thus, nanoviricides mechanism is distinct from and superior to that of EFI and CCR5-blockers, as well as
antibody cocktails. In addition, nanoviricides can be combined for significant geometric increase in benefit with
agents that act intracellularly such as the NRTI, NNRTI, PI and II class of drugs. Thus we believe that nanoviricides
will become a significant tool in the arsenal against HIV.

If the viral load reduction seen in the preliminary animal study by a nanoviricide in comparison with HAART therapy
proves to be predictive of benefit, then we can estimate that the anti-HIV nanoviricide alone or perhaps in
combination with one or more components of the existing arsenal of drugs may provide what has been called a
“functional cure” against HIV. A total cure is a state in which all virus, including copies of its genome integrated into
human cells, is eliminated from the body, so that the virus infection does not exist and cannot recur. A functional cure
can be paraphrased as a drug treatment which practically eliminates substantially all circulating virus, so that therapy
can be stopped until a new recurrence happens after a significantly prolonged time interval. Thus, patients can live
worry- free lives for years before requiring treatment again.

Preliminary Efficacy Studies In Cell Cultures — HSV-1

We have successfully tested certain nanoviricide drug candidates in a cell culture model of HSV-1 infection. The
study was designed as a virus neutralization study. This testing was conducted by TheVac, LLC laboratories at the
Louisiana Emerging Technology Center located within the Louisiana State University (LSU) campus in collaboration
with the LSU School of Veterinary Medicine.

Four different nanoviricides showed greater than 10,000-fold (>99.99% or 4-logs) reduction in virus quantity
compared to untreated controls in a cell culture assay employing the LSU proprietary green-fluorescent-protein-tagged
(GFP) modified HSV-1 McKrae strain. Virus quantity was determined in terms of pfu or plaque forming units, as is
customary.

In August 2010, we reported on additional cell culture studies on our HSV-1 and HSV-2 nanoviricide drug candidates
performed in Professor Ken Rosenthal’s Lab at the NEOUCOM. These studies confirmed the results obtained in
testing at TheVac, LLC previously.

The Rosenthal Lab studies demonstrated almost complete inhibition of the HSV-1 H129 strain. The extent of

inhibition was also found to be dose-level dependent. The H129 strain is an encephalitic strain that closely resembles a
clinical isolate; it is known to be more virulent than classic HSV-1 laboratory strains.

31

45



Edgar Filing: NANOVIRICIDES, INC. - Form 10-K

Table of Contents

These nanoviricide drug candidates are designed to act against all herpes simplex virus strains, including HSV-1 and
HSV-2. The Company has scheduled additional in vitro studies. Animal studies have also been scheduled.

Preliminary Efficacy Studies In Cell Cultures — Dengue

In June, 2010 the Company reported that its anti-Dengue drug candidates demonstrated significant efficacy in the
recently completed preliminary cell culture studies. The studies were performed in the laboratory of Dr. Eva Harris,
Professor of Infectious Diseases at the University of California, Berkeley (UC Berkeley).

Several of the anti-Dengue nanoviricides® demonstrated a dose-dependent inhibition of Dengue virus infectivity in
two distinctly different cell culture models of dengue virus infection. These studies employed the serotype dengue
virus 2. The Company believes that these nanoviricide drug candidates mimic a common natural host cell receptor by
which the four different dengue virus serotypes bind to the body’s host cells, thus causing disease. The virus is “fooled”
into thinking it has attached to its target cell and instead enters a nanoviricide nanomicelle, it is believed. A
nanoviricide would thus stop the spread of the viral infection to new uninfected cells.

Preliminary Efficacy Studies In Vivo — Dengue

In late June, 2010, the Company reported that its anti-Dengue drug candidates demonstrated significant protection in
the initial animal survival studies of Dengue virus infection. The studies were performed in the laboratory of Dr. Eva
Harris, Professor of Infectious Diseases at the University of California, Berkeley (UC Berkeley).

Treatment with one of the anti-Dengue nanoviricides® led to survival of 50% of the animals for the duration of study
in the ADE model (see below). In addition, animals treated with several anti-Dengue nanoviricides survived longer
than the control animals treated with vehicle alone. This ADE model of infection is uniformly fatal in 100% of the
infected animals within 5 days after infection.

Dr. Harris is a leading researcher in the field of dengue viruses. Her group has developed a unique animal model for
the most severe and potentially fatal form of Dengue virus infection in humans, Dengue Hemorrhagic Fever/Dengue
Shock Syndrome (DHF/DSS). The model emulates the “Antibody-Dependent Enhancement (ADE)” of Dengue virus
infection in humans that is believed to lead to DHF/DSS.

The Company has developed a library of chemical ligands that are expected to bind to the dengue virus envelope
proteins of several different subtypes of dengue viruses. These ligands were developed using the results of
sophisticated, well established, molecular modeling software. A number of candidate nanoviricides that are capable of
attacking the dengue virus were created using these ligands. A “nanoviricide” is a chemical substance made by
covalently attaching a number of copies of a virus-binding ligand to a base polymeric micelle, that the Company calls
TheraCour®. It is believed that when a nanoviricide binds to a virus particle, the interaction would extend to the
binding of a large number of ligands to the virus surface, and the flexible nanomicelle would then engulf the virus,
rendering it incapable of infecting a cell.

Dengue virus is a member of the Flaviviridae family of viruses, some of which are often spread by ticks and

mosquitoes. Other important viruses in this family include Yellow Fever virus, West Nile virus and Hepatitis C virus.
The market for novel treatments for Hepatitis C is estimated to be in the billions of dollars in the US alone.
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When a person is exposed to dengue for the first time, the disease usually is not severe. When the same person is later
infected by a different dengue serotype, the body produces antibodies against the previous dengue serotype. The new
dengue virus uses these antibodies to infect more cells, thus leading to severe dengue disease. Such a secondary
infection may lead to dengue hemorrhagic fever or dengue shock syndrome with high fatality rates. The ADE
phenomenon has made development of vaccines and antibody therapeutics against Dengue a tremendous challenge. A
vaccine works by creating antibodies against the included serotypes.

Currently there are no approved vaccines for the prevention of dengue, nor drugs for treatment of dengue virus
infection. The worldwide market size for an effective anti-dengue treatment may be as large as that for Hepatitis C
virus treatment, reaching billions of dollars, based on current population exposure data. Dengue, dengue hemorrhagic
fever and dengue shock syndrome are emerging as serious global health problems. Dengue is endemic throughout
much of the world and now threatens over 3 billion people world-wide or 40% of the world’s population. Because of
its world-wide distribution, dengue is considered an emerging threat in the United States. Dengue is officially
considered a “neglected tropical disease” by the World Health Organization. About 50-100 million people are infected
by dengue virus every year. Recently, the government of Cali, Columbia declared a dengue emergency because of the
number of dengue infections and deaths. Globalization and climate change along with changes in the ecology of the
virus-carrying mosquito are accelerating the spread of the virus. Without proper treatment, DHF fatality rates can
exceed 20%. (Source: WHO Dengue and dengue hemorrhagic fever Fact Sheet No. 117, March 2009;
http://www.who.int/mediacentre/factsheets/fs117/en/).

Based on these studies, the Company believes that a broad-spectrum nanoviricide that is highly effective against all
four dengue serotypes is now feasible, based on the current data. Such a drug would circumvent the problems caused

by a phenomenon called “Antibody-Dependent-Enhancement” or “ADE”. ADE is thought to result in severe dengue
disease syndromes such as dengue shock syndrome (DSS) and dengue hemorrhagic fever (DHF).

Preliminary Efficacy Studies In Vivo — Rabies

As part of our agreement with Vietnam that enabled us to perform studies on various HSN1 strains and gave us access
to anti-H5N1 antibodies from multiple host species, we have undertaken the development of anti-rabies drug
candidates.

We performed two separate animal studies using a lethal mouse model in which mice were infected intracerebrally
with 1,000LD50 of rabies challenge standard virus strain. Each group had 10 animals and there were 36 groups all
together. In both studies, three different nanoviricides led to significant indefinite survival of mice. In the intracerebral
virus-neutralization mechanism study, two of the tested nanoviricides led to 30% of the mice surviving indefinitely,
and one led to 20% of the mice surviving indefinitely. In the intraperitoneal nanoviricide administration route study,
two of these nanoviricides led to 20% of the mice surviving indefinitely. A 20% or greater population survival is
considered statistically significant in this study. BayRab®, a commercial antibody used for post-exposure prophylaxis
of rabies, gave 0% population survival rate in both studies. A nanoviricide made using antibody-based ligand followed
the same course as the antibody itself, and gave a 0% population survival rate.

These studies appear to be the first ever in which a non-vaccine agent led to a significant population survival extent in
rabies-infected mice in any high lethality infection protocol. Two of the three nanoviricides that led to high population
survival rates in these studies are being further developed under the RabiCide-I(tm) project. Further studies are
planned.
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On July 3, 2008, the Company signed an agreement with the Centers for Disease Control and Prevention (CDC,
Atlanta, GA) for further animal studies. If these studies meet the goals and expectations of the CDC Rabies scientists,
it is anticipated that the Company will be able to develop an anti-rabies nanoviricide drug. The Company anticipates
that such a drug could be used for post-exposure prophylaxis, replacing costly antibody therapies. The Company also
anticipates that additionally, a post-infection rabies treatment drug may also be possible, if the testing results so
indicate.

An estimated 10 million people receive post-exposure treatments each year after being exposed to rabies-suspect
animals. About 30,000 people in the United States receive both pre-and post exposure prophylaxis every year, at a
cost of over $1000 per treatment course. The annual number of deaths worldwide caused by rabies is estimated to be
55,000, mostly in rural areas of Africa and Asia, according to a recent World Health Organization report. The market
size for post-exposure prophylaxis for rabies has been estimated at $300 million to $500 million annually.

Rabies, a uniformly fatal disease found primarily in Africa and Southeast Asia, had never before been successfully
treated with drugs. There are currently no FDA-approved treatment options for rabies once symptoms develop. In
addition, the Company believes that significantly increased survival rate of these lethally infected animals is possible
in the dose-ranging studies to follow.

Preliminary Efficacy Studies In Vitro and In Vivo — Ebola/Marburg

In July 2010, our collaborators at the United States Army Medical Research Institute of Infectious Diseases
(USAMRIID) presented the data on evaluation of anti-Ebola/Marburg nanoviricides. Significant efficacy was reported
to have been achieved in cell culture studies. Animal studies indicated improvement in lifetime in the uniformly lethal
mouse model. Further improvement in chemistry and dosage levels may be expected to lead to significant survival.

The Company plans to improve the drug candidates further. Ebola is a very “smart” virus. In order to evade the antibody
response, it creates portions of its glycoprotein that is on the virus surface in copious quantities and exudes them. The
soluble glycoprotein serves as a decoy reducing the effectiveness of neutralizing agents such as antibodies. The
success of nanoviricides in cell cultures as well as the limited success achieved in the vey first animal study is in spite
of these effects. We therefore are confident that a Broad-Spectrum anti-Ebola effective nanoviricide that works against
all Ebola and Marburg virus types, as well as possibly several other hemorrhagic viruses that bind to cells through
similar mechanisms is quite feasible.

Considering that Ebola is not a commercially viable drug development target, we continue to actively pursue federal
funding opportunities for this project.

Other Work in Progress

The studies of biological testing of materials provide information that is easily understood and therefore readily
reported. However, we continue to engage in substantial work that is needed for the synthesis routes and for the
chemical characterization of the nanoviricide drug candidates. We also continue to work on improving the drug
candidates and the virus binding ligands where necessary. We continue to work on creating the information needed for
the development of controlled chemical synthesis procedures that can be converted to c-GMP manufacturing
processes. We have recently purchased substantial amounts of laboratory equipment for the characterization of our
nanomaterials. Much of this equipment is in the process of being set up and scientists are being trained to use the
same. We are working on all fronts to enable us to go forward with filing a pre-IND application with the FDA in the
first half of 2011.
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A Note on Our Studies to Date

Current pharmaceutical industry work in antiviral therapy generally results in small efficacy improvements. Thus, in
the case of influenza, peramivir(™), (BioCryst) was reported as having approximately equal efficacy to oseltamivir
(Tamiflu, Roche), in the most recent studies reported. In these clinical studies, peramivir was administered as an IV
infusion at about 300mg or 600mg. IV infusion is a cumbersome process requiring hospital based administration.
Previously, it was suggested that peramivir may have a superior safety profile and thus may enable use of large doses
(compared to Tamiflu). Peramivir previously failed its Phase II clinical trials, and BioCryst stated that this may have
been due to the use of needles of insufficient length in the Phase II study. Peramivir has since been approved in Japan.

These levels of efficacy differences between other product candidates against influenzas and bird flu can be easily
seen to be insignificantly small compared to the ones established in our studies for the nanoviricides tested.

However, it should be noted that all of our studies to date were preliminary. Thus, the evidence we have developed is
indicative, but not considered confirmative, of the capabilities of the nanoviricides technology's potential. These
results merely lead us to the next step in the development process. They have limited relevance when it comes to the
FDA regulatory process. Despite such excellent early results, there is a risk that the nanoviricides may not result in
drugs suitable for commercial production.

It must be stressed that the results discussed above were very preliminary and similar results may not be found on
retesting. However, further repeat studies will be necessary to substantiate and validate these results.

In statistics, a result is called significant if it is unlikely to have occurred by chance. "A statistically significant
difference" simply means there is statistical evidence that there is a difference; it does not mean the difference is
necessarily large, important or significant in the usual sense of the word. For a detailed discussion of the significance
of the p-value, please see http://en.wikipedia.org/wiki/P-value.

In traditional frequentist statistical hypothesis testing, the significance level of a test is the maximum probability,
assuming the null hypothesis, that the statistic would be observed. Hence, the significance level is the probability that
the null hypothesis will be rejected in error when it is true (a decision known as a Type I error). The significance of a
result is also called its p-value; the smaller the p-value, the more significant the result is said to be. Significance is
represented by the Greek symbol, (alpha). Popular levels of significance are 5%, 1% and 0.1%. If a test of
significance gives a p-value lower than the -level, the null hypothesis is rejected. Such results are informally referred
to as 'statistically significant'. For example, if someone argues that "there's only one chance in a thousand this could
have happened by coincidence," they are implying a 0.1% level of statistical significance. The lower the significance
level, the stronger the evidence.

A very small -level (e.g. 1%) is less likely to be more extreme than the critical value and so is more significant than
high -level values (e.g. 5%). However, smaller -levels run greater risks of failing to reject a false null hypothesis (a
Type II error), and so have less statistical power. The selection of an -level inevitably involves a compromise between
significance and power, and consequently between the Type I error and the Type 11 error.

Our experiments have constantly resulted in the p-value less than 0.003, which makes the tests very accurate, that

there are no errors statistically for such an experiment, and all the values obtained from these experiments are of
significance.
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Mechanism of Nanoviricides Action

It should be noted that while the nanomaterials and nanomedicines we are developing are designed with the set of
ground rules stated earlier as our design goals, it is generally not possible to establish whether each of these
mechanisms is actually active or whether it is truly responsible for the efficacy observed.

We believe that mechanisms are guidelines rather than endpoints. Our study endpoints and development programs are
defined for establishing efficacy, safety, and chemical manufacturing controls, rather than establishing mechanisms of
action.

Escape Mutants

Escape mutants are a known risk and challenge to any given anti-viral drug. Our plan is to develop new drugs with
modified ligands that attack the new attachment sites of the escape mutants. The rationale for this is based on the
concept that a nanoviricide drug is constructed from several building blocks. One of these building blocks is the ligand
that attaches specifically to the virus. Identifying or creating a new ligand that binds to an escape mutant enables
creating a new drug, simply by replacing the ligand part of a drug already known to be reasonably safe and
efficacious. The Company's scientists have developed strategies for identifying and designing such ligands.

Ligand Tuning(™)

A very broad-spectrum nanoviricide can be made by using a ligand that binds to a very large number of types and
strains of a given virus. Usually, but not always, it is possible to identify a ligand that will provide such a broad
specificity against a particular virus, or a group of viruses.

Usually, the broader the spectrum of a ligand, the lower is its efficacy level by itself. Thus, it is always beneficial to
develop highly efficacious narrow spectrum drugs against potentially deadly diseases. Both high efficacy and low
efficacy ligands can be combined on the same nanomicelle for “tuning” the spectrum of activity of the nanoviricide
drug.

A Note on US FDA Priority Review Vouchers

The Food and Drug Administration Amendments Act of September 2007 authorizes the FDA to award a priority
review voucher to any company that the FDA has determined is eligible for priority approval process for a treatment
for a neglected tropical disease. The priority review voucher can be traded to another company in a manner similar to
carbon (emissions) credit vouchers. The recipient company can save as much as six months on their drug review
process, and it is anticipated that they would be willing to trade in vouchers with cash benefits to the company
developing drugs against neglected tropical diseases. The regulation became effective as of September 30, 2008.

Economists at Duke University, who proposed the voucher concept in 2006, have calculated that reduction of the FDA
approval time from 18 to six months could be worth more than $300 million to a company with a top-selling drug with
a net present value close to $3 billion. At this level, the voucher would be expected to offset the substantial investment
and risk required for discovery and development of a new treatment for a neglected tropical disease. (David B. Ridley,
Henry G. Grabowski and Jeffrey L. Moe, "Developing Drugs For Developing Countries", Health Affairs, 25, no. 2
(2006): 313-324; doi: 10.1377/hlthaff.25.2.313; © 2006 by Project Hope. and
(http://blogs.cgdev.org/globalhealth/2007/10/fda_priority_review.php).
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While it is too early to say whether NanoViricides, Inc. can obtain priority review for its drugs against neglected
tropical diseases, the high efficacies of our drug candidates lead us to believe that this may be possible. FDA awards
priority review status on the basis of several criteria. NanoViricides, Inc. is currently working on several neglected
tropical diseases, including Dengue fever viruses, rabies, Ebola/Marburg viruses, among others. Of these, Dengue
viruses are explicitly included in the list under this Public Law, and the remaining viruses are eligible for similar
treatment according to the language in the Public Law, at the discretion of the Secretary of Health (Food and Drug
Administration Amendments Act of 2007, P.L. 110-85, Sept. 27, 2007,
http://www .fda.gov/oc/initiatives/fdaaa/PL110-85.pdf).

Significant Alliances and Related Parties
TheraCour Pharma, Inc.

Pursuant to an Exclusive License Agreement we entered into with TheraCour Pharma, Inc., (TheraCour), the
Company was granted exclusive licenses in perpetuity for technologies developed by TheraCour for the virus types:
Human Immunodeficiency Virus (HIV/AIDS), Influenza including Asian Bird Flu Virus, Herpes Simplex Virus
(HSV), Hepatitis C Virus (HCV), Hepatitis B Virus (HBV), and Rabies. The Company has entered into an
Additional License Agreement with TheraCour granting the Company the exclusive licenses in perpetuity for
technologies developed by TheraCour for the additional virus types for Dengue viruses, Japanese Encephalitis virus,
West Nile Virus, Viruses causing viral Conjunctivitis (a disease of the eye) and Ocular Herpes, and Ebola/Marburg
viruses.

In consideration for obtaining these exclusive licenses, we agreed: (1) that TheraCour can charge its costs (direct and
indirect) plus no more than 30% of direct costs as a Development Fee and such development fees shall be due and
payable in periodic installments as billed; (2) to pay $25,000 per month for usage of lab supplies and chemicals from
existing stock held by TheraCour; (3) we will pay $2,000 or actual costs, whichever is higher, for other general and
administrative expenses incurred by TheraCour on our behalf; (4) make royalty payments (calculated as a percentage
of net sales of the licensed drugs) of 15% to TheraCour Pharma, Inc.; (5) TheraCour Pharma, Inc. retains the exclusive
right to develop and manufacture the licensed drugs. TheraCour Pharma, Inc. will manufacture the licensed drugs
exclusively for NanoViricides, and unless such license is terminated, will not manufacture such product for its own
sake or for others; and (6) TheraCour may request and NanoViricides, Inc. will pay an advance payment (refundable)
equal to twice the amount of the previous months invoice to be applied as a prepayment towards expenses. TheraCour
may terminate the license upon a material breach by us as specified in the agreement. However, we may avoid such
termination if within 90 days of receipt of such termination notice we cure the breach.

Development costs charged by TheraCour Pharma, Inc. for the year ended June 30, 2010 and 2009 were $1,086,927
and $828,952 respectively, and $3,651,974 since inception. As of June 30, 2010, pursuant to its license agreement,
the Company has paid a security advance of $263,656 to and held by TheraCour Pharma, Inc. which is reflected in
prepaid expenses.

No royalties are due TheraCour from the Company’s inception through June 30,, 2010.

On February 27, 2007, NanoViricides, Inc. entered into a sublease to occupy 5,000 square feet of space in
Woodbridge, Connecticut. Performance of the Company’s obligations was guaranteed by TheraCour Pharma, Inc., a
principal shareholder of the Company and provider of the materials the Company uses in its operations. This lease
expired on January 30, 2009, and we have relocated our operations to an expanded facility at 135 Wood Street, West
Haven, Connecticut.
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TheraCour Pharma, Inc., is affiliated with the Company through the common control of it and our Company by Anil
Diwan, President, who is a director of each corporation, and owns approximately 70% of the capital stock of
TheraCour Pharma, Inc., which itself owns approximately 24.9% of the Common Stock of the Company.

TheraCour Pharma, Inc. owns 33,360,000 shares of the Company’s outstanding Common Stock and 7,000,000 shares
of the Company’s Series A Convertible Preferred Stock as of June 30, 2010. The Company anticipates the need to
procure large quantities of the nanoviricides drug candidates for the upcoming studies. In order to support this
production scale, TheraCour Pharma, Inc., the Company’s largest shareholder and licensor of the TheraCour®
technology that the Company uses in its anti-viral drug development, has initiated a program to expand its laboratory
facilities. On December 3, 2009 TheraCour concluded its sales of the Company’s stock pursuant to a Rule 10b5-1
trading plan selling, over a one year period, 1.8 million shares of the Company’s common stock. The plan went into
effect on February 17, 2009.

Collaborations and Subcontract Arrangements

All of our agreements provide for the evaluation of Nanoviricides® substances created and provided by the Company
to the Laboratory. In general, the Laboratory is compensated for certain material and personnel costs for these
evaluations. The evaluations involve in vitro and in vivo scientific studies at the Laboratory using their established
protocols. In some cases, the Company provides scientific input regarding certain modifications to their protocols as
may be needed. The Laboratory returns the results and data to the Company. The Laboratory is allowed to publish the
results after allowing time for the Company to protect intellectual property (IP) as needed. The Company sends
nanoviricides as well as positive control (i.e. known therapeutics) and negative control (i.e. known not to work)
compounds as needed in a fully formulated, ready to use form, to the Laboratory. All IP related to the nanoviricide
materials, their formulations and reformulations, and their usage, rests with the Company. Any IP developed by the
Laboratory regarding their own know-how, such as laboratory tests, their modifications, etc. rests with the Laboratory.
Joint inventions are treated as per applicable US Laws.

The Company tries to choose the scientific laboratories with the most appropriate facilities and know-how relating to a
particular field for the evaluation of an antiviral agent developed by the Company. The Company also tries to work
with more than one laboratory for the evaluation of an antiviral agent developed by the Company. The Company also
tries to work with more than one laboratory for a given group of viruses whenever possible. We seek to improve
confidence by obtaining independent datasets for corroboration of the efficacy and safety of the nanoviricides we
develop. In addition, the Company is not dependent on a particular Laboratory for the development of any specific
drug candidate in our product pipeline.

To date, the Company has engaged in non-GLP Efficacy and Safety evaluations in both in vitro (cell culture models)
and in vivo (animal models) of our different Nanoviricides® at different laboratories.

Arrangement with KARD Scientific, Inc.

Owned and operated by Dr. Krishna Menon, KARD Scientific Inc. of Wilmington, Massachusetts, is currently our
primary vendor for animal model study design and performance. KARD operates its own facilities in Beverly,
Massachusetts.

NanoViricides has a fee for service arrangement with KARD. We do not have an exclusive arrangement with KARD;

we do not have a contract with KARD); all work performed by KARD must have prior approval by the executive
officers of NanoViricides; and we retain all intellectual property resulting from the services by KARD.
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Dr. Krishna Menon is the Company’s Chief Regulatory Officer, a non-executive officer position.
Since inception, lab fees charged by KARD Scientific for services to the Company total $633,175.
Collaboration with the Health Ministry of the Government of Vietnam

On December 23, 2005, the Company signed a Memorandum of Understanding with the National Institute of Hygiene
and Epidemiology in Hanoi (NIHE), a unit of the Vietnamese Government’s Ministry of Health. This Memorandum of
Understanding calls for cooperation in the development and testing of certain nanoviricides. The parties agreed that
the initial target would be the development of drugs against HSN1 (avian influenza). NIHE thereafter requested that
we develop a drug for rabies, a request to which we agreed. The initial phase of this agreement called first for
laboratory testing, followed by animal testing of several drug candidates developed by the Company. Preliminary
laboratory testing of FluCide(™)-I, AviFluCide(™)-I and FluCide-HP(™) against various H5N1 strains in cell culture were
successfully performed at the laboratories of the National Institute of Hygiene and Epidemiology in Hanoi (NIHE). In
addition, animal studies of RabiCide drug candidates were also performed at the NIHE BSL2 facilities. The next stage
of the project, animal testing of the Influenza and HSN1 candidates, has been delayed until the BSL3+ animal facility
in Hanoi is ready. The H5N1 testing will utilize the NIHE’s BSL3 (biological safety laboratory level 3) laboratory.
Rabies testing can safely be done at their BSL2 facility.

Other Collaborations

The Nanoviricides approach depends upon significant scientific input as well as scientific experimentation during
various stages of developments. The Company currently does not have the facilities to conduct most of the anti-viral
studies. The Company’s strategy is to minimize capital outlays as well as operating costs by engaging external expert
teams for our anti-viral testing work. The Company has been successful in building the necessary relationships to date
to effect this strategy. The Company has thereby made and will need to continue to develop additional collaborations
in order to minimize capital outlays.

To date, we have entered into the following collaborations.

Cooperative Research and Development Agreement for Material Transfer, dated October 15, 2007, between
NanoViricides, Inc. and United States Army Medical Research Institute of Infectious Disease (“Laboratory”).

The term of the agreement was for one year initially and extended for an additional year. It has been extended again,
based on positive results. The Company shall invent, develop, and provide to the laboratory, Nanoviricides® that are
expected to be capable of attacking a multiplicity of different Ebola and Marburg viruses. The Laboratory shall assess
in vitro and in vivo activity of the anti-Ebola Nanoviricides® provided against the virus.

There is no payment by the Company to the Laboratory, nor from the Laboratory to the Company. USAMRIID has
federal funding to support their part of the work.

39

57



Edgar Filing: NANOVIRICIDES, INC. - Form 10-K

Table of Contents
Clinical Study Agreement, dated May 6, 2009, between Nano Viricides, Inc. and Thevac, LLC. (“Laboratory”).

From May 1, 2009 through October 31, 2009, the Laboratory performed pre-clinical studies on various antiviral
activities of up to eleven different formulations and assessed the potential of six nanoviricides manufactured by the
Company. The Company paid the Laboratory the amount of $55,000 for the studies.

Master Services Agreement, dated August 31, 2009, by and between Southern Research Institute (“Southern”) and
NanoViricides, Inc.

The term of this agreement is three years from its execution. The Company agrees to supply necessary quantities of its
products in order for Southern to complete specific studies as to the efficacy and safety of the Company’s compounds.
The Company shall pay charges associated with each task order and provide payment in the amount and as indicated
therein. It is anticipated the Company will pay approximately $9,530 for such services. SRI is a general contract
research organization (CRO). As per the first Task Order, SRI is evaluating the in vitro activity of a set of
Nanoviricides® against HIV. These nanoviricides were created, produced, formulated and sent to SRI in a ready to
use form by the Company. Under this agreement, SRI will estimate the work load and invoices for additional task
orders, subject to the Company’s agreement on costs.

Technical Testing Agreement, dated December 15, 2007, between The Feinstein Institute for Medical Research
(“Feinstein”) and NanoViricides, Inc.

The term of this agreement runs from December 17, 2007 through December 31, 2010. Feinstein performed animal
studies testing services on epidemic kerato-conjunctivitis and related viral diseases of the cornea and conjunctiva. All
test results and inventions resulting from the tests remained property of the Company. Inventions resulting from the
testing services would be determined by an independent patent counsel with the Company retaining a commercial
license on such inventions. The Company paid Feinstein an amount equal to $40,090.19 for the costs associated with
the research.

Materials Cooperative Research and Development Agreement between NanoViricides, Inc. and Centers for Disease
Control and Prevention.

The CRADA provided that the CDC would test the efficacy of the Company’s drug candidates against rabies. The
nanoviricides provided by the Company remained its proprietary information. The CDC retains rights to certain
inventions that may be conceived during testing. The Company paid the CDC an amount equal to approximately
$10,000 for the costs associated with the research.

Research and Development Agreement with Professor Ken Rosenthal’s laboratory at the Northeastern Ohio
Universities Colleges of Medicine and Pharmacy (NEOUCOM)

On May 13, 2010, the Company announced that it had signed a research and development agreement with Professor
Ken Rosenthal’s laboratory at the Northeastern Ohio Universities Colleges of Medicine and Pharmacy
(NEOUCOM). Pursuant to the terms of this Agreement, Professor Rosenthal and NEOUCOM will evaluate the
effectiveness of nanoviricides drug candidates against Herpes Simplex Viruses, HSV-1 and HSV-2, in both cell
culture and animal models. The focus of this evaluation will be the development of drug candidates against herpes
skin infections (oral and genital herpes). Dr. Ken Rosenthal is a professor of microbiology, immunology and
biochemistry at NEOUCOM. He is a leading researcher in the field of herpes viruses. His laboratory has developed
an improved mouse model of skin-infection with HSV to follow the disease progression. This model has been shown
to provide highly uniform and reproducible results. A uniform disease pattern including onset of lesions and further
progression to zosteriform lesions is observed in all animals in this model. This uniformity makes it an ideal model
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for comparative testing of various drug candidates which, the Company believes, can be expected to lead to a
broad-spectrum anti-HSV antiviral treatment capable of attacking both HSV-1 and HSV-2.
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Research and Development Agreement with the University of California, San Francisco (UCSF)

On May 17, 2010, the Company announced that it had signed a research and development agreement with the

University of California, San Francisco (UCSF), for the testing of its anti-HIV drug candidates. Cheryl Stoddart,

PhD, Assistant Professor in the UCSF Division of Experimental Medicine, will be the Principal Investigator. Dr.

Stoddart is a recognized investigator in preclinical studies of anti-HIV compounds using the standard SCID-hu

Thy/Liv humanized mouse model. In particular, she is well known for her work in validating that this mouse model is

capable of accurately predicting clinical antiviral efficacy in humans. The National Institute of Allergy and Infectious

Diseases (NIAID), a division of the National Institutes of Health (NIH), has recognized UCSF as an important site for

anti-HIV drug screening studies. Dr. Stoddart’s in-vivo testing of anti-HIV nanoviricides will complement the
Company’s previously announced in-vitro anti-HIV testing that is currently underway at the Southern Research
Institute in Frederick, MD.

Research and Development Agreement with the University of California, Berkeley (UC Berkeley)

On February 16, 2010, the Company announced that it had signed a research and development agreement with Dr.
Eva Harris’s laboratory at the University of California, Berkeley (UC Berkeley). Under this agreement, Dr. Harris and
coworkers will evaluate the effectiveness of nanoviricides® drug candidates against various dengue viruses. Cell
culture models as well as in vivo animal studies will be employed for testing the drug candidates. Dr. Eva Harris is a
Professor of Infectious Diseases at UC Berkeley. She is a leading researcher in the field of dengue. Her group has
developed a unique animal model for dengue virus infection and disease that effectively emulates the pathology seen
in humans. In particular, the critical problem of dengue virus infection, called “Antibody-Dependent Enhancement
(ADE), is reproduced in this animal model. When a 