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Nanotechnology Definition

“Research and technology development at the atomic, molecular or macromolecular
scale leading to the controlled creation and use of structures, devices and systems
with a length scale of approximately 1 — 100 nanometers (nm).” (Source: National
Nanotech Initiative)
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Cancer: First Clinical Application for
Nanomedicnhes
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Cancer: A Global Healthcare Crisis

» WHO 2008 Cancer Report estimates that by 2011 that cancer will
be world’s leading killer of people

> In the United States, every year over 1 million people are
diagnosed with cancer

00 :
» Countries at greatest risk are Russia, India and China 4

* Due to decreased mortality from infectious diseases anc?
decreased infant mortality
1‘

* Due to smoking and poor environments | |
- Due to large populations with poor healthcare infrastructures

|
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Source for 2005 deaths and diagnoses: American Cancer Society (ACS) 2005 Cancer Facts'& Figures; Atlapi@Georgia
Source for 2003 age-adjusted death rate: National Center for Health Statistics, U.S. Departmentof HealthahetHumanSenices;

5 NCHS Public-use file for 2003 deaths.
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The Opportunity:
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Tumor Angiogenisis
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Enhanced Permeability and Retention Effect
(EPR)

Nanoparticles Flowing Through:

< Healthy blood vessels

< Leaky blood vessels i in and b
around tumor &
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Developing a New Drug: From Bench
to Bedside

» Preparing an FDA Investigational New Drug
Application: an IND
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Steps for Developing a New Drug (IND)

» Discovery

e Choosing the ideal material

— Biocompatibility

— Formulation with active pharmaceutical ingredient (API)
« Avoid uptake by reticuloendthelial systg/ng (RES)

» Tumor targeting -- passive and active '?” NN
+ Anti-tumor activity in animal models
— Pharmacology studies '

1
— Toxicology studies & (

o ‘ .j
-
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Steps for Developing a New”rug (IND)

(Con’ t)

» Manufacture - CMC (Chemistry, Manufacturing,
Controls)
* Process

— Robust and reproducible
— Cost effective

* Specifications S g
— Size ‘ | o
— Shape 3 g
— Charge Q&

« Stability testing
— Validated analytics

11
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Steps for Developing a New Drug (IND)
(Con’ t)
» Clinical trials

 Clinical protocols
— Phase | -- safety
— Phase Il -- efficacy
— Phase Il -- expanded safety & efficacy (quélf& of lifee

* |nvestigator information & g N\
— Protocol | | ™
— Investigator Brochure 3 B

« Patient information @(‘

— Informed consent form
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The Opportunity Equation:

A Problem: Toxicity of potent anti-cancer agents is a
barrier to therapeutic benefit

A Need: Improved biodelivery (safety)
I Targeting tumors
I Limit exposure of healthy tissues and organs tbf@ytotoxi

A Solution: Engineer new drug formulatlons,,ﬁo haiss
therapeutic potential of well-characterized therapeutics '\g

i Elevate dose with less toxicity —improved response
I Tumor regression & reduced side effects o (
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Proprietary Core Technology: Aurimune®

THERAPEUTIC | A - , TNF TARGETING
PAYLOAD 7] { k! ) | MOLECULE

Water Absorbed by PEG-THIOL
Shields Nanoparticle from
Immune Detection
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Why Aurimune®?

» Delivers a vascular disrupting agent, tumor necrosis
factor alpha (TNF), to any solid tumor

» Treat cancer medically first, then surgically.

A Reduce surgeries — improved patlgwut

A4

A Reduce healthcare costs hs,

» Treat cancer as a chronic disease @4\
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Enhancing EPR Effect with Vascular Disruption
A

~— endothelial cell sy pericyte @ erythrocyte €3 lymphocyte

T===_ basement membrane v TNFR-1 @ TNF-0. « chemotherapy drug

16 From: R. van Horssen el a
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From Benche

17
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Colloidal Gold
Nanoparticle Synthesis

Gold
Chloride )

Sodium
Citrate

Aust
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Making 150L of Colloidal Gold Nanopartlcles

Adjusting Reaction Volume Rapid Addition of Sodium Citrate
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Freeze-dried Aurimune for Clinical Study:
Manufactured under cGMP

21
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Aurimune Phase | Trial Complete:
Clinical Observations

A Safe, systemic delivery of 1.2 mg of TNF with no
dose limiting toxicity

— No Hypotension, the dose-limiting toxicity associated with

TNF use in man *” 4 _
— No Serious Adverse Events that were unexbé”@t‘é'd and ", .\"/
related to treatment . ™

i
A Drug accumulation at tumor sites (tumor-targgt{gd)

— Gold nanoparticles seen in tumors but few if any in héalthy

tissues
22
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Control of the Aurimune-Induced Febrl

by Pre-Treatment

Patient 01 (Dose =50 pug/m?)
40.5 | === No Pre-Rx (1st Rx, Day 0)

le Response

40.0 - =@== Acetaminophen/Indomethacin Pre-Rx (2nd Rx, Day 14)
39.5 4
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Time After Injection (hours)

Body Temperature (°C)

. /_'7"<

Acetaminophen/indomethacin/benadryl pretreatment used for all subsequent patient dosings
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Effect of Aurimuneanlood Pressure

Blood Pressure (mm HQ)
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Electron Micrographs* of Biopsies from a Patient with

Inoperable Breast Cancer Gold Nanopartlcles N Tumor

k. o g
¢ i
Mt

o
o

Sy

Healthy Breast
25 *Magnification = 20,000x
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Working Hypothesis for Phase Il Clinical Trial

Safety and Dramatic
. Success of ] .
targeting of Improvement in
. TNF &

Aurimune to _ Overall Response

. + chemotherapy = ; :
tumors in N ILP 1o Rates with systemic
cancer shrinkaT injection of Aufimune  §
patients & chemotherapy

e 4

O
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Business Strateqy: Build Drug Pipeline

PRODUCT INDICATION DISCOVERY PRE-CLIMICAL PHASE | PHASE 11
Human Nanomedicines

CYT-6091 (Aurimune) Solid Tumors
Collaldal Gald Bound TMFo

CYT-21000 (AuriTal) Solid Tumaors
Colloidal Cold Bound THFa with
Paclitase|

CYT-61000 Solid Tumeors
Collaldal Gold Bound THFa with
Interferomny

CYT-71000 Solid Tumaors
Collaldal Gold Bound THFa with
Gemecltabine

S A

CYT-51000 Solid Tumors
Collaidal Cold Bound THFa with
Interleukin=-2

27
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The Promise of Cancer Nanomedicines

» Deliver potent anti-cancer agents directly to the site of disease
* Reduced or no toxicity
* Improved efficacy

» Treat cancer as a chronic medical disease

« Dose intravenously prior to surgery L b
* Limited biodistribution due to leaky tumor blood vessels = |
* Reduce tumor burden by tumor-targeted nanomedicines 7 B 4
* Reduce or eliminate sophisticated surgical procedures .

+ Improve patient outcomes A

« Treat periodically to destroy nascent tumor neovasculé'ﬂjre
e Suppress metastatic disease

i' !o\
"
B
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The Ideal Cancer Nanomedicine

Targets
Tumors

Avoids RES Manufactured
Uptake to Defined

Specifications
29
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Challenges in Nanomedicine

» Use nanotechnology to deliver potent, but toxic drugs that are
not approved by the FDA (not a re-formulation technology)

» FDA has not established benchmarks for nanomedicines
* No guidance on manufacturing benchmarks and analytics
* No established consensus on formulations for optimal
biodistribution (e.g., iImmune avoidance) *{'? 4
* No parameters leads to uncertainty - ,,W >

« Causes potential investors to be skeptical about FDA | e
approval of any nanotechnology-based medicines

» Benefits Vs. Risks: public perception unclear; not understood
that nanomedicines will change the way we treat cancer



