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Background: Nanoemulsions (NE) are composed of high-energy nanometer-sized oil-

; b i X Robust Immune Response Table 1. Study Design Wg,5EC-Adjuvanted Fluzone® (2008-2009
in-water droplets stabilized by surfactants. Previous studies demonstrated that Vaccine): A Re . e
; ; i . : o ! . : peat Intranasal Dose Toxicity and Immunogenicity
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toxicity and immunogenicity following intranasal (IN) administration in rabbits. 2560 ®SD1 ®SD16 ®SD29 1.280 mSD1 ®SD16 ¥SD29 1.280 uSD1 ®SD16 = SD29
Methods: One hundred and thirty New Zealand White rabbits were immunized IN with 1,280 'm | 'm Amount of Total
Fluzone® (2008-2009), phosphate buffered saline (PBS), W,,5EC-adjuvant, or 640 2 2 R, Influensa Antigen | Route | N | Number | Volume
Fluzone® (15 or 30pg total HA) mixed with 10% or 20% W,,5EC-adjuvant. Rabbits 2 = 5 e (Total ug HA)? (FM) | of Doses® | (250pL/
. . L = 160 - = 160 | o nare)
received 2 doses on study days (SD) 1 and 15. Safety assessments included clinical o 5 w0l z 8 NEXTi0E
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and organ weight ratios, gross and microscopic pathology. Several sections of the nasal 207 fz | 10 (Fluzone® + 20%Ws05EC) 15 IN 10/10 2 500
turbinates including the cribiform plate, olfactory bulb, brain, pituitary, and cranial nerves 10 7 5 20%W805EC 0 N 5/5 2 500
were examined. The immunogenicity assessment included neutralizing antibodies 5 5 0ug ‘ 15ug ‘ oug ‘ 0ug ‘ 15ug | Oug e
against all the strains present in Fluzone® 2008-2009 vaccine on SD 1, 16 and 29. . ‘ . ‘ ‘ ‘ (Fluzone® + 10%W805EC) 30 IN 10/10 2 500
Results: Clinical, clinical laborator d histopathological observati 20% 10% 30ug | PBS 20% 10% 30ug | PBS -
: , y, gross and histopathological observations were NB-1008
unremarkable following the administration of NB-1008 vaccine. The maximum (Fluzone® + 10%Ws05EC) 15 IN~| 10710 2 500
administered dose (30ug total HA+20%W,,5EC) was considered the NOAEL. Robust L. . 10%W805EC 0 IN 5/5 2 500
immune responses were elicited on Day 16 to A/Brisbane (H3N2). Day 29 results In-Life Clinical Laboratories Pathology F——- = N 7010 p s
showed robust immune responses to all the vaccine strains with 90-100%
seroconversion for all groups administered NB-1008. No immune response was « Behavior « Serum Chemistry and Urinalysis « Gross Pathology PBS 0 IN 5/5 2 500
detected in the rabbits vaccinated IN with Fluzone® alone or PBS alone. No alterati No effect. No significant findings 2 A/Brisbane/59/2007 (H1N1), A/Uruguay/716/2007 (H3N2) and B/Florida/04/2006.
Conclusions: These data support initiation of a Phase 1 single dose intranasal study of o afterations. H 9 gs. ® Doses were administered on Day 1 and 15.
: ini 1 * Hematology <0 Weights and Rati i
NB-1008 i i i * Clinical Observations rgan Weights and Ratios Samples for HAI titers were collected on Day 1, 16 and on Day 29.
- in healthy volunteers using total HA doses up to 30 pg and nanoemulsion o e Minimal increase in absolute neutrophil counts in male and No sianifi t findi
(Wg,5EC-adjuvant) concentrations up to 20%. No significant findings. 0 signiticant findings. The vaccine was prepared extemporaneously for each rabbit by

female rabbits given NB-1008 or 20%Wg,5EC adjuvant « Microscopic Pathology

* Ophthalmoscopy mixing the appropriate volume of Fluzone® (2008-2009), PBS and
BAC KG RO U N D No significant findings. glone (‘;o;rjpared to PBS. Minimal to mild inflammation of nasal WSOSEC-adjS\F/)an? The rabbits were anestht(atized and gl'aced in a
+ Body Weight and Food Consumption + Loaguiation turbinates. bositi i i
y g P Minimal increase in fibrinogen concentration in female dorsal recumbent position. The required vaccine dose was

No effect. No cranial nerve or CNS inflammation. administered intranasally in a drop wise fashion into each nare

* NanoBio is developing an intranasal influenza vaccine, NB-1008, to increase . rabbits given NB-1008 or 20%W..5EC-adjuvant alone : r
vaccine efficacy particularly in children and the elderly. ﬁzcg;f:;mperature comparged to PBS. % ! using a 1mL syringe and rounded 18 gauge gavage needle. The

« The vaccine is composed of a nanoemulsion adjuvant (Wg,5EC) mixed with ' - Recovery vaccine was administered on two occasions two weeks apart (Day 1
Fluzone® (2008-2009) commercial vaccine. Absolute neutrophil counts and fibrinogen changes and Day 15).

» The nanoemulsion functions as an adjuvant to enhance the immune response resolved in all groups during the 2-week recovery period
fO"OWing intranasal (lN) administration without ingredients that have been and these findings were not considered adverse.
associated with safety concerns such as bacterial toxins or gene products
coding for cytokines (Bell's Palsy — Nasaflu, Berna Biotech). * NB-1008 elicited robust immune responses in rabbits to all 3

» The nanoemulsion adjuvant mixed with antigen elicits and up-modulates antigens present in the vaccine.

Microscopic Pathology

strong humoral and cellular T, 1-type responses as well as mucosal
immunity’7 when mixed with different antigens such as recombinant hepatitis
B, anthrax protective antigen (PA)*, whole vaccinia virus® or gp120 protein of

* NB-1008 did not elicit behavioral changes, clinical signs, body
weight, food consumption, temperature or ophthalmologic

Table 2. Incidence? of Treatment-Related Findings in Nasal Turbinates: Terminal Sacrifice
changes.

. T Sex: Males Females . . o
Human Immgne Deﬂmency Virus®. . . .. Group: * Changes in absolute neutrophil count and fibrinogen were not
» NB-1008 elicited a protective and robust immune responses in naive ferrets p: Fluzone® | Fluzone® Fluzone® | Fluzone® Fluzone® PBS Fluzone® | Fluzone® Fluzone® | Fluzone® Fluzone® PBS considered adverse
following IN immunization (Poster #G1-877), even with antigen sparing doses. +20% | +20% | 20% | +10% | +10% | 10% *20% | +20% | 20% | +10% | +10% | 10% o e .
: : . s WeoBEC | WgoBEC | WeoBEC | WeoSEC | WeoBEC | We,SEC WgoSEC | WgiSEC | WeoSEC | WeSEC | WeoSEC | We,SEC * Minimal to mild inflammation was observed in the nasal
* The purpose of this study was to determine the potential toxicity and 30ug 15ug Oug 30ug 15ug Oug 30ug Oug 30ug 15ug Oug 30ug 15ug Oug 30ug Oug turbinates of NB-1008 and adi tonlV treated rabbit
immunogenicity of NB-1008 in rabbits to support human clinical trials with an urbinates or Nb- and aqgjuvant only treated rabpits.
emphasis on evaluation of cranial nerves and CNS for signs of inflammation. Acute inflammation, any level® * No inflammation was observed in the brain, pituitary, cribiform
Minimal® 3/6 2/6 213 2/6 1/6 13 /6 0/3 3/6 4/6 1/3 2/6 4/6 o3 0/6 o3 plate, olfactory bulbs, trigeminal or facial nerves.
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