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Vaccine Applications are Rapidly 

Evolving



Vaccination Targets Are Expanding

Prophylactic 

(Vaccine)

Therapeutic 

(Theracine)

Pharmaceutical 

(Immunodrug)

Point prevalence of smoking abstinence per antibody responder group.

PLoS ONE. 2008; 3(6): e2547. 
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Vaccine Delivery is Evolving

Brandtzaeg P ñHistory of oral tolerance and mucosal immunity.ò Annals of the New York Academy of Sciences1996;778():1-27.



Adjuvant Issues in Public Sector 

R&D
ÅInadequate knowledge and access to 

adjuvants/formulations = sub-optimal vaccine 

development

ÅIDRI/WHO role:

ïDisseminate knowledge 

ïImprove adjuvant access

ÅResearch

ÅRegulatory 

ÅManufacture, Pre-clinical and GMP

ÅOptimize formulations on project specific basis



Agonist Í Adjuvant

Mix antigen 

with 

something



Adjuvant Essentials

ÅSafety is Paramount

ïAdjuvants should not induce non-specific 

immune responses

ïAdjuvants should be inherently non-

immunogenic 

ÅAdjuvant/Antigen Ratios Should be 

Flexible 

ïAccommodate differential immunogenicity, 

etc.



Molecular Design of a Rationally 

Designed Human Adjuvant



Next Generation of TLR-4 

Agonists

Synthetic Lipid A Molecules
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MPL®

Signaling through TLR-4

MPL Formulations Approved for:

-HBV

-HPV

-Allergy (ATL)

Monophosphoryl Lipid A (GSK)



Why Toll Like Receptor-4?

CD14

TLR4 / MD2 
dimer

LBP
LPS

MyD88

pathway

TRIF

pathway

NFȇB / STAT

IL -6

IL -1ȁ TNF-Ŭ IP -10

etcé
Some images from: Park, BS 

et al. Nature 458, 1191-1195 

(30 April 2009) suppl.



The Rationale for GLA -SE

UImmune response skewed with little memory with most current 

adjuvants

UIntroducing new chemical entities and target modes of action 

could delay trials 

UDo not want to introduce a number of new components at once 

and delay regulatory filings

VOur lead candidate creates a balanced immune response with a 

TH-1 component and induction of memory

VMPL (to which our adjuvant is related) is the most advanced TLR 

agonist and has been approved for human use in Europe

VUsing a familiar combination of safe compounds to create an 

emulsive vehicle



GLA: Gluco-Pyranosylphospho-

Lipid A

Next generation of TLR-4 agonist formulations 

to design 

immune responses
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Disease Targets:

Malaria

HIV

Tuberculosis

Leishmaniasis

Influenza



Agonist Concentration (ng/ml)
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Dendritic Cell Activation
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GLA : in vivo Validation
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Pluronic F68

oil droplet

phosphatidylcholine

Emulsion components

oil squalene

emulsifier phosphatidylcholine

cosurfactant Pluronic F68

isotonicity 

agent

glycerol

buffer ammonium phosphate, pH 5.1

Oil-in-water emulsion

~100 nm oil droplets 
stabilized by emulsifier(s) 
in a bulk aqueous phase

Manufactured by high-shear 
homogenization

Pre-formed emulsion added 
to antigen before 
injection

Antigen or additional 
immunostimulant may be 
localized in oil phase, 
aqueous phase, or at the 
interface

Composition of Stable Emulsion (SE)
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Adding the GLA-SE Adjuvant Improves 

Antibody Titers (Malaria)

IgG titres at day 21


