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VaxInnate Influenza Vaccine 

Antigens

-Hemagglutinin

-M2 ectodomain (M2e)



Known Toll Like Receptors 
Pathogen associated molecules are recognized by Toll Like Receptors

VaxInnate’s current influenza vaccines are immunologically potent because 

they incorporate flagellin, a TLR5 ligand



HA Trimer HA Monomer

Influenza Vaccine

HA Subunit Vaccine Design

HA Globular 

Head Vaccine

Fusion of HA globular head and S. typhimurium

flagellin type 2 (STF2), a TLR5 ligand

HA Globular

Head

Flagellin
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Clinical Evaluation of VAX125

Phase I: Part I Dose Escalation
HAI GMTs

Group n = 8

VAX125 is immunologically potent at low doses in the clinic
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Time Control 1 µg 2 µg

point n=16 n=16 n=16

Day 0 91 108 62

GMT Day14 87 494 795

Day 28 84 473 761

MFR day 14 1 4.6 12.9

day 28 1 4.4 12.3

SR* 0 8 (50%) 13 (81%)

SP** 0 of 2 3 of 4 (75%) 5 of 5

* Seroresponse: increase in HAI antibody titer of at least fourfold with a min. post vaccination titer of 40

**Seroprotection:  achievement of a minimum post vaccination HAI titer of 40 among subjects with pre vaccination 

titers of <40

High seroconversion and seroprotective rates are observed for low microgram 

doses of VAX125 in the clinic

Clinical Evaluation of VAX125

Phase I: Part II Further Evaluation of 1 and 2 mg Doses
HAI GMTs, Seroprotection and Seroconversion Rates
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HA Process Flow Diagrams

• Fermentation/Harvest

• Cell Disruption/Clarification

• PEG Precipitation/Clarification

• Refold Step

• STF2.HA Purification: (standard industry methods) 

–Tangential Flow Filtration (TFF)

–Anion Exchange Chromatography (AEX)

–Hydrophobic Interaction Chromatography (HIC)

• Bulk Formulation/Sterile Filtration

• Fill/Finish
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STF2.HA1 (SI) BDS Batch Yield

Lot Location
Fermentation 

Scale

Yield 

(g BDS/ L harvest)

SID.010a VaxInnate 12L 0.420

SID.011a VaxInnate 12L 0.488

SID.012a VaxInnate 12L 0.576

SI cGMP Aeras 20L 0.425

average - - 0.479



HA Production Summary
•Produced approximately 0.4 g purified BDS per liter of 

bioreactor harvest

•Projected yield from a 1,000L fermentor at a 2 ug
dose:

200,000,000 doses per lot

•Projected total manufacturing time per lot 10 days



Technical Specifications

•Should measure meaningful parameters

–Critical quality attributes

•Should be tailored to the production method

–Process residuals will vary from system to system

•Should be compatible with process capability

–5ƻƴΩǘ ǎŜǘ ǎǇŜŎǎ ȅƻǳ ŎŀƴΩǘ ƳŜŜǘ

•Should be able to discriminate good lot from 
not good lot
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Results of Filled Drug Product Assays

Assay Specification 
Result 

Lot 1029160 

Result 

Lot 1029161 

Nominal [Protein]   200 µg/mL 20 µg/mL 

Appearance 
Clear and Colorless 

Solution 

Clear and Colorless 

Solution 

Clear and Colorless 

Solution 

Sterility No Growth No Growth No Growth 

Endotoxin < 10 EU/mL < 2.50 EU/mL < 1.25 EU/mL 

Bacteriostasis/ 

Fungistasis 
Negative Negative Negative 

pH 6.5 ï 7.9 7.1 7.1 

Osmolality 384 ï 464 mOsmol/Kg 415 mOsmol/Kg 416 mOsmol/Kg 

Purity > 90%  100% 100% 

Purity Retention time +/- 2% 

of Reference 
Pass Pass 

Concentration 
+/- 25% of Target 

Value 
229 µg/mL 23.0 µg/mL 

TLR5 Bioactivity 

TLR5 Activity Ratio 

0.65 to 1.35 (test 

article/ reference) 

0.96 1.00 

Antigenicity Ratio 
Ratio: 0.7 to 1.3 (test 

article/ reference) 
0.83 0.78 

General Safety Test Pass/Fail Pass Pass 

 



How is this different 
from current practice?

•Primary dose quantification is HPLC

•Current method is Single Radial Immuno-
Diffusion assay (SRID)

•SRID can measure HA in a complex mixture

•HA from eggs is a trimer on a particle

•STF2.HA1-2 is a monomer in solution

–Not measureable in SRID



Clinical Specifications

•Same as traditional product

•Seroconversion of 4X or greater rise in HAI

•Seroprotection HAI greater than 40

•Safe and well tolerated

•Can be used in persons allergic to eggs



New Product Will Put a Burden on 
CBER (temporarily, we hope)

•New release assays to import

•May require slightly different reagent?

•New product will co-exist with current, so 
both will require support

•New product should have fewer analytical 
issues


