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A Product Development

_ _ _ Product Development Activities
Public-Private Partnership

_ ADiscovery and R&D
ADeveloping RECOMBINANT PROTEIN VACCINES  AProcess development, scale-up and technology

for Neqglected Tropical Diseases transfer
AApply a low-cost approach to developing vaccines AProduct characterization

for the poor AFormulation and adjuvant development
ARelease and stability testing
AProject and functional management

HHVI focus of vaccine development is
Fast transition into Phase 1 clinical trials




The NTDs

A Most prevalent infections of poor

people
A

Infected worldwide
A Ascariasis
A Trichuriasis
A Hookworm
A Schistosomiasis
A Lymphatic Filariasis
A Trachoma
A Opisthorchiasis
A Onchocerciasis

Approximately 1.2 BILLION people

807 million
604 million
576 million
207 million
120 million
84 million
44 million
37 million

Hotez PJ et al. N. Engl. J. Med. 2007; 357: 1018-27




Fast transition into Phase 1

ARFIrst I n Humano

How does HHVI develop recombinant protein
vaccines?

Pre- I Smaller up-front investment in

clinical
/ AFirst i n Hu maﬁ M_ppdrce)cfess develop.ment
I I Focused on rapid process
characterization to start
clinical trials

Cost

I Higher risk up-front

K L / I Longer development
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A Why?

Most NTDs do not have good animal models
Correlates of protection unknown

Pre-clinical safety provides only an estimate of human
safety

Burden of disease justifies development over basic
research

More vaccine candidates can be assessed, selected
and/or down-selected in the field

Expand and sustain clinical trial infrastructure sites and
teams

A How?

Taraeted nrodiict develonment



Targeted Product Development

Discovery
Feasibility of Expression
Small to Mid Scale Production
Formulation Development
Integrated Quality Control
Selection of Product Specifications
Scale-up and Tech Transfer
Manufacturing
Release and Stability Programs
Pre-clinical safety/Toxicology
Regulatory Submission
Clinical Development
Licensure

TPP < Project Plan




Stability-indicating Profile

Provide assurance that changes in the identity, purity and potency
of the candidates are detectable

Establish Stability Profiles for: A In-process stability

i Evaluate molecular engineering
Megradation products (from possible and expression system
deamidation, oxidation, sulfoxidation) I During fermentation, purification

and formulation processes

AAggregation during process and/or A rl\g%%igr?/lance U el I e

storage A Analysis of impurities
A Adsorption/de-adsorption
AVisual appearance (color), visible

particulates A Reference standards and pilot
batches T establish specifications

AEvaluate additives (e.g., stabilizers,

preservatives) or excipients A Formal stability testing i generally
up to 3 years
Aldentify stress factors that disrupt [ Short-term i accelerated, freeze-

thaw, stress testing

protein folding (chemical and physical i Long-term

degradation)



| HHVI Stability Methodology

AElectrophoresis
fSDS-PAGE, Western-blotting and isoelectric focusing

AHigh-resolution chromatography
ASize exclusion, reverse-phase, ion-exchange, affinity
chromatography

ABiophysical Methods (University of Kansas Collaboration)
ACD spectra: Secondary structure
Alntrinsic fluorescence (Tryp residues): tertiary structure
ALight scattering: Detection of molecular weight radii
and aggregation
AExtrinsic fluorescence by ANS Binding: evaluate
hydrophobic patches based on binding of dye to apolar
regions

APotency (in vivo immunogenicity)



Hookworm

Vaccine
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Vaccines

X-irradiated
Larvae

Inhibit blood feeding
Reduce worm burden
Reduce fecundity
Reduce blood loss

Anti-adult
<+——— Blood-feeding

Adult Vaccines



