Intranasal Wy,5EC-Adjuvanted Fluzone® Provides Robust Immunity
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Wgy5EC-adjuvanted Fluzone® vaccine.

Results: Electron micrographs showed influenza antigens on the surface of Wg,5EC
nanodroplets. IN vaccination in ferrets using Wg,5EC-adjuvanted Fluzone® vaccine
provided a robust immune response using hemagglutinin (HA) doses 15 times smaller
than the current commercial vaccine. A dose response was determined for the NE
adjuvant and influenza HA. Ferrets vaccinated with a total of 7.5 ug HA showed cross
protection against several H3N2 antigens not present in the vaccine formulation. The

Wo,go5EC-adjuvanted Fluzone® (2007-2008) vaccine resulted in high geometric mean titers (GMT) with 100% sero-conversion following a single immunization using doses
as low as 2.5 pg HA/strain. The GMT was 9-16 times higher with the NE-adjuvanted vaccine using 1/6™ the antigen dose present in the current IM non-adjuvanted
vaccine. All ferrets receiving the NE-adjuvanted vaccine were seroconverted compared to 67% - 89% seroconversion in the case of IM non-adjuvanted vaccine. Ferrets
received 500uL of Wg,5EC-adjuvanted Fluzone® vaccine IN. There were 9-10 ferrets / arm.

* Five to eight month-old, influenza-naive, castrated and descented, male Fitch
ferrets with pre-immunization HAI titers <10.

* Antigen concentrations ranged from 1-15 pg HA/strain/dose. Final nanoemulsion
concentrations were 5, 10 and 20% and the total volume administered was 200 or
500 pl/dose. Ferrets were vaccinated using a pipette in a drop wise fashion in the
recumbent position under anesthesia on Day 0 and Day 28.

¢ Serum was tested for specific HAI at Day 0 and Day 27 and for cross protection

Dose Response

previously been associated with cranial nerve irritation’.

« Attenuated nasal influenza vaccines (Flumist®) have been proposed to boost nasal
mucosal immunity?2.

» Wgy5EC adjuvant is a non-toxic oil-in-water emulsion made of ingredients that are on
the list of approved pharmaceutical excipients.

» Wg,5EC facilitates the uptake of antigens into dendritic cells in the nasal mucosa.

« Nanoemulsion-based intranasal vaccines offer several advantages over traditional
vaccines including antigen-sparing; needle-free painless delivery; and stabilization of
the antigen at room temperature®.

» Wgy5EC-based vaccines administered intranasally provided protective immunity for a
number of antigens in animal models3-8.

» We tested the efficacy and safety of a novel Wg,5EC adjuvanted influenza vaccine in

adjuvanted vaccine resulted in elimination of the virus in the ferrets’ nasal washings against other influenza viral strains at Day 48 only.
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Weg,5EC-adjuvanted Fluzone® (2008-2009) vaccine showed a dose response in relation to both NE concentration and antigen content. The use of 4 ug HA/strain and
10% NE or 1ug HA/strain and 20% NE resulted in a protective immune response against all the strains present in the vaccine. The GMT was 8 - 293 times higher with 1
ug HA/strain and 20% NE adjuvant using 1/15% the antigen dose present in the current IM non-adjuvanted vaccine. 67% - 100% of the ferrets that received the NE-
adjuvanted vaccine were seroconverted compared to 0% - 17% seroconversion in the case of IM non-adjuvanted vaccine. Ferrets received 200 pL of Wg,5EC-
adjuvanted Fluzone® vaccine IN. There were 6 ferrets / arm.

* Wg,5EC-adjuvanted Fluzone® vaccine elicited robust immune
responses and cross protection in naive ferrets using 1/15% the
standard antigen dose.

* Wg,5EC-adjuvanted Fluzone® vaccine resulted in sterile immunity
following challenge with live Wisconsin virus.

* No toxicity was observed in ferrets receiving Wg,5EC-adjuvanted
Fluzone® vaccine.
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in the form of higher GMT and seroconversion with
1/6t the antigen dose present in the current IM
non-adjuvanted vaccine.

dose resulted in excretion of live virus from the
nasal wash of the non-vaccinated ferrets for up to 6
days post-challenge. The challenge was performed
after 2 vaccine doses.

vaccine antigens.
* Wy,5EC-adjuvanted Fluzone® vaccine (NB-1008) is currently being
evaluated in 140 subjects in a Phase 1 clinical trial in U.S.
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