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» Universal adjuvant platform

= Significant advantages:
- Robust systemic & mucosal immunity
- Antigen-sparing
- Cross protection
- Adjuvants multiple antigen types
- Non-inflammatory
- Needle-free
- Thermally stable
- Potential to convert live virus to highly
effective inactivated vaccines
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_ _ Nanoemulsion Adjuvant Mixed
Nanoemulsion Adjuvant With Influenza Antigen




e 1 2 O -
Nanﬂﬂiﬂ Nanoemulsion Adjuvant Platform

Clinical
* Nasal Adjuvanted Seasonal Influenza Vaccine
* Phase | in 199 subjects

Preclinical
= Hepatitis B* « Pandemic influenza
= RSV = Anthrax*
« HIV* « Small Pox*

= S. pneumoniae

* Data is Published
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Ilustrations by Holly R. Fischer, MFA { © 2009 NanoBio Corporation. All Rights Rezerved.
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. Nanoemij—ls_ion Specifically
NanoBio Taken Up By Dendritic Cells

Lipid Content in Jawsll Dendritic Cell Line (Red Nile Stain)

Without Nanoemulsion With Nanoemulsion

Studies performed at the University of Michigan, Nanotechnology Institute for Medicine and Biological Sciences




N : Nanoemulsion Enhances Antigen
anan Internalization into Dendritic Cells

Recombinant Protective
Antigen of Anthrax (rPA)

HBsAg Uptake — Western Blot

rPA-FITC / NE

rPA-FITC

L 12 3456 Legend

Cell extract
HBsAg only
HBsAg-Wg,5EC 0.001%
HBsAg-Wg,5EC 0.005%
HBsAg-P,,,5EC 0.001%
HBsAg-P,,,5EC 0.005%
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EGFP Uptake - FACS Analysis

Control

Mean Channel of

Fluorescence

150 1
120
90 1
60 1
30 1

Ctrl EGFP5uG/mL EGFP+W80EC EGFP+P407

Treatment

Studies performed at the University of Michigan, Nanotechnology Institute for Medicine and Biological Sciences




N 3 Nanoemulsion Enhances
ManoBio Delivery to Immune System

QDOT Without Nanoemulsion QDOT With Nanoemulsion
ODOT + PBS Naive ODOT + NE Naive

24 Hours

72 Hours

Studies performed at the University of Michigan, Nanotechnology Institute for Medicine and Biological Sciences



| Nanoemulsion Enhances o
NHIWBIIJ Delivery to Immune System

After 24 Hours

Nasal Submandibular
Epithelium Lymph Nodes Thymus
GFP
Alone
* ' 5 . :‘ - j";
GFP :
With NE

Studies performed at the University of Michigan, Nanotechnology Institute for Medicine and Biological Sciences
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Nanoemulsion Adjuvanted-

Seasonal Influenza Vaccine
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NaIIIIBiﬂ Ferret Study #1

e Purpose:

— Demonstrate immune response with influenza commercial
vaccine adjuvanted with nanoemulsion (NE)

— Assess intranasal administration

— Demonstrate the dose sparing effect of the NE adjuvant
— Demonstrate cross protection to other influenza strains
— Demonstrate protection against challenge with live virus

Week O Week 4 Week 7 Week 9
HAI HAI HAI

II I I I II I | II | I
II I I I II | I IT | |

Immunize Immunize Challenge with
A/Wisconsin
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NanﬂBiﬂ Study Design

: AT Aelj Ag Fold- Number of
Vaccine Route Influenza Reduction Animals
(Mg HA/ Strain)

Fluvirin®* + 20% NE** IN 12 1.25 9
Fluvirin® + 20% NE IN 7.5 2 10
Fluvirin® + 20% NE IN 2.5 6 10

Fluvirin® IN 12 1.25 9
Fluvirin® M 9 0 9
PBS IN -- -~ 9

* Fluvirin® 2007-08 formula: ** NE = Wg,5EC nanoemulsion adjuvant

A/Solomon Islands/3/2006 (H1IN1)
A/Wisconsin/67/2005 (H3N2)
B/Malaysia/2506/2004
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10,240

5,120

Ferret HAl GMT to Wisconsin Antigen
After One & Two Vaccinations

100%

% Seroconversion

2,560 -

1,280 -

640 -

E 320 -
O

< 160 -
T

80 -

40 -

20 -

10 -

0%

7.5 : 12

Fluvirin/NE (IN) Fluvirin (IN) | Fluvirin (IM) PBS (IN)

Mg Wisconsin Antigen 2007-2008 Formulation

Up to 40x Higher HAI Titers Achieved Using Only 1/6 of the
Commercial Antigen Dose Adjuvanted With NE
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I\laIIIlB° Ferret?ATGl\/l'lz to All Three
Ill 2007-08 Strains After One Vaccination

10,240 .
%% Seroconversion

HAI GMT
w
R
o

Positive

<0 5 Titer
20 -
10 -
A/Wisconsin A/Solomon Islands B/Malaysia
ug antigen / Strain H12 ug Ag + NE (IN) M7.5ug Ag + NE (IN) H2.5ug Ag + NE (IN)
#12 pg Ag (IN) 15 pg Ag (IM) HPBS (IN)

High HAI Titers Achieved Against All 3 Strains After a Single
Intranasal Vaccination Adjuvanted With NE
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NORi Cross Reactivity to_H3N2 Antigens
BIII Achieved After Two Vaccinations

Fluvirin £ Nanoemulsion

10,240 T 100%
5,120
2,560
1,280
640
320
160
80 -
40 -

0 .
100% Yo Seroconversion

HAI GMT

Positive

Titer

20
10

A/Wisconsin A/California A/New York A/Wyoming A/Wellington A/Panama

ug HA/strain
E25ug Ag+ NE (IN) ©15ug Ag (IM)

Cross Protection Achieved In 5 Other Influenza Strains Not
Present in NE-adjuvanted Vaccine




Nam]Bm Viral Challenge

» Vaccinated ferrets were challenged with 107 EID,
A/Wisconsin virus

* No virus detected in nasal washing

 No virus detected in nasal turbinates or lung
tissues
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Nam]Bio Ferret Study #2

e Purpose:

— To further demonstrate the dose sparing of the nanoemulsion
adjuvant in ferrets (Dose response)

— Demonstrate cross protection and protection against
challenge after a single administration of low doses of
Influenza antigen adjuvanted with nanoemulsion

Week O Week 4 Week 6
HAI HAI

II I I I II I I
II I I I IT I |

Immunize Challenge with
A/Wisconsin
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Study Design

: alcunbol Ag Fold- Number of
Vaccine Route Influenza Reduction Animals
(Mg HA/ Strain)

Fluzone®* + 20% NE** IN 2.5 6 6
Fluzone® + 20% NE IN 1 15 6
Fluzone® + 20% NE IN 0.3 50 6

Fluzone® IM 15 0 6

* Fluzone® 2007-08 formula:
A/Solomon Islands/3/2006 (HIN1)
A/Wisconsin/67/2005 (H3N2)
B/Malaysia/2506/2004

** NE = Wg,5EC nanoemulsion adjuvant
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HAI Titer

Ferret?ATGM'lz to All Three
08 Strains After One Vaccination

Vaccination With Fluzone £ NE Adjuvant

5,120
2,560 -
1,280 -
640 -
320 -
160 -
80 -
40 -
20 -
10 -

Hg antigen / Strain

100%

% Seroconversion

100%

100%
83% 0

67% 83%

33% Positive

Titer

0% 0%

0%

A/Wisconsin A/Solomon Islands

E2.5ug Ag + NE (IN)
W0.3ug Ag + NE (IN)

B/Malaysia

H1ug Ag + NE (IN)
#15ug Ag (IM)

High Titers Achieved After a Single Vaccination With 1/50th
of the Commercial Antigen Dose Adjuvanted With NE
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Cross Reactivity to Some H3N2 Antigens

Corparatiar

Nanan Achieved After Only One Vaccination

HAI Titer

Vaccination With Fluzone £ NE Adjuvant

% Seroconversion

1,280

Positive Titer

A/NewYork A/California A/Wyoming A/Wellington A/Panama

_ _ @2.5ug Ag + NE (IN) #1ug Ag + NE (IN)
pg antigen / Strain w0.3ug Ag + NE (IN) 15 g Ag (IM)

Cross Protection Achieved In Other Influenza Strains Not
Present in NE-adjuvanted Vaccine
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NanoBio Viral Challenge

Viral Load EID50/ml (log 10)

Viral Load in Nasal Wash of Animals Challenged with
107 EIDs, of A/Wisconsin Virus

//\

Days post challenge
Total HA

—eo—Fluzone 7.5+NE —a— Fluzone 3+NE Fluzone 0.9+NE Fluzone

Viral shedding is inversely proportional to antigen dose
present in the NE adjuvanted vaccine
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Immunogenicity Studies in Ferrets

e Four seasonal influenza vaccination studies have

been conducted in a total of 354 ferrets:
— 249 received NE + antigen intranasally
— 30 received antigen alone intranasally
— 54 received IM vaccination without nanoemulsion
— 21 received PBS

 NE-adjuvanted vaccines were well tolerated by all

animals
— No significant treatment-related clinical signs
— No effects on body weights or temperatures

e No deaths attributed to NE vaccination
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NallllBio Conclusions

NE-adjuvanted influenza vaccines:

Elicit robust immunity after a single dose in naive ferrets -

Could be effective specifically in children and elderly

Produce broad cross protection against a range of influenza

A strains

Markedly reduce the amount of antigen required for effective

vaccination

Safe to administer nasally
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