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Where to find more information?

NIAID’s Vaccine Adjuvant Compendium (VAC)

■ Displays adjuvant characteristics and metadata 
■ Fosters collaborations beyond NIAID to identify adjuvants tailored to 

specific vaccine indications

https://vac.niaid.nih.gov/

Presenter Notes
Presentation Notes
Question: Squalene from non-animal source



What’s the “best” adjuvant, or
How do I select an adjuvant?

Desirable: Rational adjuvant selection based on adjuvant’s 
characteristics and vaccine’s requirements

‒ Currently not possible…
‒ Insufficient information available about adjuvant-induced immune profiles, 

immune correlates of protection for most pathogens, impact of formulation on 
immune profile of vaccine

Alternative: Systematic, side-by-side comparison of adjuvants
‒ NIAID promotes adjuvant comparisons through several programs

• ACC (Adjuvant Comparison and Characterization) 
• AVAR-T (Advancing Vaccine Adjuvant Research for Mtb)
• R-CASA (Rational Systematic Characterization and Selection of Adjuvants for HIV Vaccine 

Candidates)​​​​​​

Presenter Notes
Presentation Notes
“what is the best adjuvant’ is the wrong question
“good adjuvants” in approved vaccines likely not available for research but 1) alternatives are and 2) no guarantee that it’s the best for YOUR antigen/disease model
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Advax-CpG adjuvant

This presentation is confidential material of Vaxine



Advax™(delta inulin) breaks inflammatory paradigm

β-D-(2→1) 
polyfructofuranosyl
α-D-glucose (inulin)

Survival of 1-day-old immunized pups challenged 6 months later



Vaxine’s unique CpG (TLR9) adjuvants
Use of AI to identify potent TLR9 agonists

CpG55.2 top hit (also 246.1 and others)



Disease models used in Advax adjuvant testing
• COVID-19
• Influenza 
• Tuberculosis
• RSV
• Shigella
• Hepatitis B 
• SARS 
• MERS
• Anthrax 
• Japanese encephalitis
• West Nile virus
• Rabies
• Ricin toxin
• Ebola/Marburg
• HIV

• African Horse sickness
• Peste de petit ruminants
• Glanders
• Onchocerciasis
• Typhoid
• Malaria
• CMV
• Listeria
• Hantaan hemorrhagic fever

• Cancer
• Allergy
• Alzheimer’s disease
• Opioid addiction



Advax-CpG55.2 combination enhances CD4 and CD8 T 
cell immunity including CTL activity

Yoshikazu-Honda et al, Vaccine, 2021

In vivo CTL assay



Advax adjuvant applications



Vaxine’s Advax and CpG55.2 adjuvants

Easy to 
manufacture, high 

yield, easy 
licensing, low cost

Low reactogenicity, 
high 

immunogenicity 
incl. CD8 T cell

Translatable from 
mice to humans

Easy 
formulation/room 

temperature 
stability

Eight million 
human doses of 
Advax-CpG55.2 
safely delivered

CpG55.2 amenable 
to other formats, 

e.g. Alum-CpG55.2

Additional 
adjuvants in 

pipeline: TLR2, 
TLR4, TLR7, NOD2
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Alhydroxiquim-II

GVIRF Webinar
Vaccine Adjuvants for 
Global Health
September 13, 2023

Aluminum hydroxide-Imidazoquinoline

Sunil A. David

N-(3-((4-amino-2-butyl-1H-
imidazo[4,5-c]quinolin-1-
yl)methyl)benzyl)-3,4,5-
trihydroxybenzamide

Chemisorbed on:

Alumimum hydroxide
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Chemisorbed IMDG content 
is essentially unchanged.

Green Trace: CONTROL 
(Non-Autoclaved) Pellet

Blue Trace: AUTOCLAVED Pellet
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Saturable Chemisorption on Alum

Stability of Alhydroxiquim-II: Terminal Sterilization by Autoclaving
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Th1-biased T Cell Immunity (Mice)

CoVac-II: S-trimer +
Alhydroxiquim-II 3.0
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Mean: 3.99136
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Lo
g 10

(N
eu

tra
liz

in
g 

An
tib

od
y 

Ti
te

r)
SA

RS
-C

oV
-2

 Is
ol

at
e 

US
A-

W
A1

/2
02

0 
(B

EI
-R

 #
 N

R-
52

28
1)

Alhydrogel Alhydroxiquim-II

SARS-CoV-2 S-Trimer. 
Prime + Boost Regimen

nAb Titers (Horse)

Neutralising antibodies against the SARS-CoV-2 Delta variant induced by Alhydroxiquim-II-adjuvanted 
trimeric spike antigens.  C. Counoupas et al., doi.org/10.1101/2021.08.18.456891
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T Cell Immunity in Humans

TN:      Naïve CD4+cells
TCM:     Central Memory T cells
TEM:     Effector Memory T cells
TEMRA:  Terminally differentiated effector 

memory cells re-expressing CD45RA 

Alhydroxiquim-II is the Adjuvant in Covaxin®
>300 million doses administered

Ella R et al., Lancet, November 11, 2021. DOI: 
https://doi.org/10.1016/S0140-6736(21)02000-6

Vaccine
Efficacy

Symptomatic COV-19: 77.8%
Severe COVID-19: 93.4%

Vikkurthi R, et al., Nat Microbiol. 2022; 7: 974-985.





The CAF® Adjuvant platform
• Cationic adjuvant formulation (CAF)

• Dimethyldioctadecylammonium (DDA) 
• Delivery system (GMP quality)

• MINCLE agonist (TDB or MMG)
• Immunomodulator (GMP quality)

• Stable well-characterized liposomes
• >3 years shelf-life at 2-8 °C
• Can be sterile-filtered
• Produced by an up-scaleable GMP manufacturing process

TDB/MMGN+ DDA



CAF® Adjuvants in clinical trials

TB
(Ag85b-ESAT-6)

Preclinical Toxicology Phase I

HIV
(Peptides)

Preclinical Toxicology Phase I

Malaria
(GMZ2)

Preclinical Toxicology Phase I

Chlamydia
(CTH522)

Preclinical Toxicology Phase I

Gr. A Strep Preclinical

Influenza Preclinical

Polio Preclinical

Cancer 
(Bcl-Xl)

Preclinical Toxicology Phase I

Cancer
(Neoep.)

Preclinical Toxicology Phase I

Chlamydia
(CTH522)

Preclinical Toxicology Phase I

Influenza Preclinical

TB
(H107)

Preclinical Toxicology Phase I

Gr. A Strep Preclinical

Influenza Preclinical

Chlamydia
(CTH522)

Preclinical

published

published

published

CAF®01
- 5 finalized + 1 ongoing phase 1 CT

- 4 different antigens

- Strong Th1/Th17 and antibody responses

CAF®09b
- 2 finalized phase 1 CT

- Cancer trials: TAA and neoepitopes

- Strong CTL induction

CAF®10b
- CAF® + TLR9 agonist

- 1 scheduled phase 1 CT

- Increased Th1/Th17 and antibody responses (NHPs)

1st published
2nd ongoing

published

published

ongoing

Scheduled



CAF® Adjuvants – Safe Formulations

• Safe in toxicology studies

• Established MoA

• Simple mixing of antigen with adjuvant
• Antigen adsorption onto CAF®

• Proteins, peptides, inactivated vira, split virus, mRNA
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• Adjuvants available for collaboration
• Non-GMP material available for preclinical testing
• GMP material available for clinical phase 1 testing
• Collaboration with CRODA for large scale production - tech-transfer ongoing Contact: GAKP@ssi.dk





Walter Reed Army Institute of Research (WRAIR)
Defense Health • Global Health

Army Liposome Formulation (ALF) Adjuvant

Mangala Rao, Ph.D.
Chief, Laboratory of Adjuvant and Antigen Research

MHRP, Walter Reed Army Institute of Research
mrao@hivresearch.org

Vaccine Adjuvants for Global Health
GVIRF Webinar

13 September 2023

Material has been reviewed by the Walter Reed Army Institute of Research. There is no objection to its presentation and/or publication. The opinions or assertions contained herein are the 
private views of the author, and are not to be construed as official, or as reflecting true views of the Department of the Army or the Department of Defense.
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Army Liposome Formulations (ALF)

Carl Alving, Kristina Peachman, Gary Matyas, Mangala Rao and  Zoltan Beck (2020).
Army Liposome Formulation (ALF) family of vaccine adjuvants. Expert Review of Vaccines.

ALFQ : ALF + QS21
(55 mole% cholesterol)

ALFA : ALF + aluminum salt

ALFQA : ALFQ + aluminum salt

Polydisperse, Small unilamelar vesicles (SUV)-
Giant unilamelar vesicles (GUV) 50 nm - 30,000 nm

2023, 15, 2212



A randomized double-blind placebo-controlled first-in-human clinical trial of a SARS-CoV-2 recombinant spike ferritin nanoparticle vaccine 
adjuvanted with Army Liposome Formulation containing monophosphoryl lipid A and QS-21 Brittany L. Ober Shepherd et al (under revision)

Protective efficacy CPS-CRM conjugate in Aoetus nancymaae NHPs

Ramakrishnan A., et al.. mSphere2019 Jun 26:4(3):e00440-19

Campy (NHP)

SARS-CoV-2 (Phase 1 Study)

Malaria (Mice)

Vaccine 35: 3865-3874 (2017)

HIV-1 Env Protein (NHP)

Rao et al., unpublished

Sample of Preclinical and Clinical Studies



ALF in Clinical Trials
Vaccine Total # Vaccinated 

to Date
Total # of doses 

Administered

Malaria and 
SARS-CoV-2

49 124

RV575 57 148

RV546 37 37

Total 143 309

• Vaccine formulations containing ALF and ALFQ were 
found to be safe and well-tolerated

• No deaths or serious adverse events to date

• Mild to moderate reactogenicity

RV460 (ALF)                         93                                        375
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Advantages of Army Liposome Formulations

• Allows the Army to develop ALF family of adjuvants 
particularly ALFQ for vaccines

• Tech transfer of Army-owned IP of potent ALFQ adjuvant 

• Readily combined with vaccines for multiple existing and 
emerging infectious diseases

• Ability to incorporate ALFQ adjuvants into early clinical trials

• Successfully cGMP manufactured 7.5 liters of ALF55

• ALFQ is non pyrogenic; currently stable for 6.5 years, on a 
stability program

• ALFQ has been used in 3 rabbit pharmacology-toxicology 
studies with a good safety profile and no adverse reactions

Learn more about ALFQ 
on NIH’s Vaccine Adjuvant 

Compendium (VAC)



Laboratory of Adjuvant and Antigen Research (LAAR) Staff 
(Past and Present)

Learn more about ALFQ 
on NIH’s Vaccine Adjuvant 

Compendium (VAC)
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NE01 Clinical-Stage, Intranasal 
Vaccine Adjuvant Platform

Presented to 

The National Institutes of Allergy & Infectious Disease
September 2023

Presenter Notes
Presentation Notes
4/10/22:  Changed date
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Novel intranasal adjuvant platform differentiated by nature of 
immune response, human safety and flexibility

Immune Response

• Mucosal, systemic and cell-
mediated immunity

• Decreased viral carriage and 
shedding

• Biased Th1/Th17 over Th2

• B- and T-cell homing to 
mucosa for long-term 
memory

Human Safety & Toxicology

• Demonstrated human safety 
(303 subjects dosed to date) 

• Extensive preclinical tox 
work completed including 3 
successful IND tox studies

• Particle size designed to 
preclude CNS penetration

• No olfactory bulb or other 
CNS toxicity seen in any 
preclinical or clinical studies

Platform Flexibility

• Compatible with multiple 
antigen types

• Needle-free

• Low Cost

• Thermostable

• Established CMC and GMP

• Rapid response enabling

• Oil-in-water emulsion with antigens incorporated in oil or water 
phase depending on antigen hydrophilicity

• All components GRAS except cationic surfactant CPC (toothpaste 
and mouthwash ingredient) 
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NE01 adjuvant elicits mucosal, systemic, and cell-mediated immunity

Ref: Baker, James R Jr et al. “The unfulfilled potential of mucosal immunization.” The Journal of allergy and clinical immunology vol. 150,1 (2022): 1-11. 

Mechanism of Action

 Efficient engagement, 
uptake, processing and 
presentation of antigen by 
DC cells

 Upregulation of  DC TLR 2 & 
TLR4, RALDH

 Suppression of Th2 
cytokines, ILC2 and alarmin 
production

 Activation of Th1 cells and 
cytokines 

 Production of sIgA and Th17

DC           Dendritic cells 
RALDH    Retinal Dehydrogenase 
NK           Natural Killer cells  
TLR          Toll-like Receptor 
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Compatibility and POC data across a broad range of viral and bacterial pathogens

* SP = Subunit Protein(s)
* NP – Not performed

Pathogen

Antigen Type
Preclinical 

Model

Outcomes Immune Response

SP *
(mono)

SP *
(bivalent)

Whole 
Virus

Pre-
Fusion F

Post-
Fusion F

Polysaccharide
Conjugate Safety Protection Reduction in 

Carriage/Shedding Systemic Mucosal

Influenza
√

Mouse √ √ √ √ √

Ferret √ √ √ √ √

Rabbit √ NP NP √ √

√
Pig √ √ √ NP NP

Mouse √ √ NP √ √

HSV-2 √ Guinea Pig √ √ √ √ √

SARS-CoV-2 √
Mouse √ NP NP √ √

Hamster √ √ √ √ √

RSV

√
Cotton Rat √ √ √ √ √

Rat √ NP NP √ √

√
NHP √ √ √ √ √

Cotton Rat √ √ √ √ √

√ Mouse √ NP NP √ √

MERS-CoV √ Mouse √ NP NP √ √

HIV √ Mouse √ √ √ √ √

HBV √ Mouse √ NP NP √ √

Anthrax √

Mouse √ √ NP √ √

Rabbit √ √ √ √ √

Guinea Pig √ √ NP √ √

Tuberculosis √ Mouse √ √ √ √ √

Pneumonia √ Mouse √ NP NP √ √

Chalmydia √ Mouse √ √ √ √ √

Vi
ra

l
Ba

ct
er

ia
l
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NE01 Uniquely Positioned as Clinical-stage, Safe, Intranasal Adjuvant 

 Pre-clinical efficacy data from animal models targeting large range of pathogens provides strong 
support for likeliness of success in humans.

 First-in-human clinical trials targeting influenza and anthrax were designed to establish safety of the 
novel NE01 adjuvant for intranasal delivery.  No SAEs attributable to vaccine have been observed in 
>300 humans dosed. 

 NE01-adjuvanted intranasal vaccines induce mucosal immunity with secretory antibodies and Th17.

 Secondary and exploratory immunogenicity endpoints encouraging that Th1 dominant immune 
response seen repeatedly in animal models also occurs in humans.

 Opportunities remain to optimize antigen dose ranging, nasal delivery method, mucosal sampling 
and assay development in future clinical trials.  Significant learnings have occurred from 
BlueWillow’s clinical experience with the adjuvant.





dmLT and LTA1 Adjuvants
Elizabeth B. Norton, MPH, PhD

Associate Professor, Dept. of Microbiology & Immunology
Tulane University

enorton@tulane.edu



dmLT, LTA1



Enterotoxin-based adjuvants derived from heat-labile toxin of E. coli

Routes: intranasal,
intrapulmonary,
intradermal, intramuscular, 

LTA1:
(A1 domain of LT)

dmLT:
(LT-R192G/L211A)

Routes: oral, sublingual,      
intradermal, intramuscular,    
transcutaneous

(1) Delivered to mucosal tissue to promote local and systemic immunity
(2) Delivered by injection to promote systemic immunity and may also direct immunity to mucosal tissue 
(3) Simple admixing with antigen, and Th1/Th2/Th17 and IgG/IgA multifaceted response
(4) Good vial stability, easy manufacturing through E. coli expression systems for large quantities

Clinical Trials:
Yes (>10 studies, Phase I, II)
ETEC, polio, (HIV, Shigella)
No SAE infants – adults

Clinical Trials:
No 
(Phase I planned for ~2026
Klebsiella pneumoniae)



Recent Clinical Trial Results: dmLT
Pathogen/ 
Antigen(s)

Route Study 
Population

Trial Major Immunologic findings

ETEC: 
live attenuated (ACE527)

oral Adults USA Phase I/II 
(NCT01739231)

dmLT reduced shedding, increased plasma antibody responses (ns), and 
increased protective efficacy from 23.1% (ACE527 alone) to 65.9%

following challenge
ETEC: 

whole-killed (ETVAX)
oral Adults, Kids, 

Infants, 
Bangladesh

Phase I/II 
(NCT02531802)

increased plasma antibody response to O78 LPS and protein CFs present in the 
lowest amounts (CS5, CS6); enhanced antigenic breadth of plasma antibody 
responses;  enhanced and broadened mucosal immune responses to protein 

antigens and 078 LPS in youngest age group (6-11 month infants); 
supports dose reduction

ETEC: 
Subunit (CssBA)

Injected 
(i.m.)

Adults USA Phase I 
(NCT03404674)

dose-dependent enhancement of systemic immune responses (serum IgG, IgA, 
and antigen-specific B cells); induced robust anti-LT response

Poliovirus: Inactivated
(fIPV)

injected(i.
d.)

IPV-vaccinated 
Adults USA

Phase I/II 
(NCT03922061)

increased serum neutralizing antibody responses to all three serotypes (PV1, PV2, 
and PV3); fecal antibody responses absent in both study groups

Poliovirus:  Inactivated
(IPV)

Injected 
(i.m.)

IPV-vaccinated 
Adults Belgium

Phase I 
(NCT04232943)

no difference in systemic or mucosal responses (measured by fecal antibodies and 
viral shedding post Day28 bOPV1,3 Challenge)

*Planned studies include DNA/protein HIV vaccine (NCT04826094) and Injected Shigella vaccine (NCT05961059)



Upcoming Clinical Trial: LTA1

Iwanaga. 2021 Sci Immunology.

Omps
+    

LTA1



dmLT and LTA1 Adjuvants
Elizabeth B. Norton, MPH, PhD

enorton@tulane.edu

*Use QR codes to link to NIH database for published studies in pre-clinical 
animal models (including for HIV, Klebsiella, Shigella, and many more)





Bacterial Enzymatic Combinatorial Chemistry (BECC) 
TLR4 Ligands for Use as Vaccine Adjuvants

(BECC Family of Adjuvants)

Bob Ernst, PhD
Dr. Paul & Mrs. Jean Corcoran Endowed Professor and Chair

Distinguished University Professor
Department of Microbial Pathogenesis

University of Maryland, Baltimore
Contact:  rkernst@umaryland.edu

NIAID Vaccine Adjuvant Compendium - https://vac.niaid.nih.gov/

Adjuvant Development Contract, 
NIAID DAIT
Maribel Miranda, Contracting Officer
Kentner Singleton, Program Officer

mailto:rkernst@umaryland.edu


BECC Technology: A Novel Adjuvant Engine Platform

• Bacterial Enzymatic Combinatorial Chemistry  
• Enables quick & efficient engineering of lipid A mimetics from biological to synthetic

• 10 to 14 days from creation to lead biological compound in vitro analysis
• Facilitates customization of the immunostimulatory properties of a final agonist/antagonist structure

• Lead synthetic molecules currently available for vaccine development – BECC438s and BECC470s

A robust system designed to augment rapid vaccine innovation

Partners

Biologic Synthetic



BECC Technology: Exceeding the Capabilities of Current Adjuvants

BECC Development Lifecycle - Immunology to Manufacturing

Breath in bacterial 
and viral model systems
• Viral – RSV, HPV, SARS2 

RBD and spike, Influenza H1 
and H5

• Bacterial – B. pertussis,        
Y. pestis, P. aeruginosa,         
S. aureus, Shigella ssp.

• Ongoing – M. tuberculosis

Robust 
Immune Response

• Balance Th1/Th2

• Increased IgG2b and IgG3 
titers

• Increased T-cell responses
- Tfh, central, effector

Memory and Aged 
Response

• Memory response out to 48 
months

• Increased B-cell memory

• Efficacy in aged animals
- Influenza, mice, 12 month
- P. aeruginosa, mice, 18 month

Antigen: detoxified a-toxin (AT – 1 µg), BECC470 (50 µg), C57/BL/6, 1-week prime boost

Quantification of Lesion

Antigen: H1 HA (40 ng), BECC438/BECC470 (50 µg), C57/BL/6, 2-week prime boost

Influenza Challenge Model

S. aureus Dermonecrotic Model

Red – WHO priority pathogen list for vaccine development



BECC Technology: Exceeding the Capabilities of Current Adjuvants

Stability
• Aqueous - >10 months (4ºC)

• Powder - >1 year (-20ºC)

• Emulsion - 2 weeks (40ºC)

Formulation
• Bedside (admix)

• Biosimilar: AS01, AS03, AS04

• Emulsion

• Biophysical characterization

Antigen and Dose 
Sparing

• Up to 1000-fold less antigen
- H1 HA – 40 ng
- Quadrivalent – 125 ng
- H1ssF – 200 ng

• 1-2 fewer doses

• Cross protection – Influenza, 
HPV

Toxicity
• Rabbit - Single dose, Labcorp

• Well-tolerated as a single IM 
administration
- synthetic - 50 μg/dose
- biologic - 1000 μg/dose

Synthetic 
Manufacturing

• Preclinical – gram plus 
quantities available

• Clinical – GMP production 
identified, CMC protocol 
established, favorable 
regulatory pathway as a 
chemical entity

Animals and 
Administration

• Animals – mice, rabbit, dog, 
baboon

• Administration – IM, IN, 
microneedles

BECC Development Lifecycle - Immunology to Manufacturing





Céline Lemoine
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VFI adjuvant portfolio

13/09/2023 2VFI adjuvant portfolio - Vaccine Adjuvants for Global Health

Cholesterol Quillaja saponaria extract Synthetic TLR4

Late development GMP manufacture in 2024

Adjuvants developed with the support from the European Commission (EC), US-HHS BARDA 
and the Bill & Melinda Gates Foundation (BMGF)

Vaccine 
Adjuvant 
Compendium

R&D Commercial

Open access



Sepivac SWE™
 Open-access without any licensing agreement  Compatible with various antigens and vaccine types
 GMP grade  Dose-sparing
 Industrial scale produced by Seppic  Stable for several years at 5°C
 In several clinical trials - Phase 1 & 2  One-vial formulations

Sepivac SWETM adjuvant for Global Health vaccines

50 mL 1 L 10 L

VFI adjuvant portfolio - Vaccine Adjuvants for Global Health 13/09/2023 5
8



Excellent protection 
against malaria challenge 

for SQ and LMQ

Improved protection
heterologous BCG/adjuvanted 

prime-boost regimen for LMQ and SQ

Collaboration with John Moore – Weill Cornell Medicine 
David Montefiori - Duke University Medical Center

HIV/AIDS
(unpublished results - confidential)

Higher neutralization titers 
for emulsion-based adjuvants 

SWE and SQ

Collaboration with Elena Stylianou & Marcellus Korompis 
University of Oxford

VFI adjuvant portfolio to evaluate vaccine candidates
Malaria

(unpublished results - confidential)

Collaboration with Anita Milicic & Sören Reinke 
University of Oxford

Immune mechanism investigations are reported here:
Reinke et al. 2023. Cell Reports Medicine

Tuberculosis
(unpublished results - confidential)

VFI adjuvant portfolio - Vaccine Adjuvants for Global Health 13/09/2023 5
9



VFI adjuvant portfolio to evaluate vaccine candidates
Tuberculosis

(unpublished results - confidential)

HIV/AIDS
(unpublished results - confidential)

Malaria
(unpublished results - confidential)

More 
Vaccine
Indications

Group A Strep: Rivera-Hernandez et al. mBio. 2020. doi: 10.1128/mBio.00122-20. 
MERS: O’Donnell et al. Front. Immunol. 2022. doi: 10.3389/fimmu.2022.976968. 
COVID-19: Dalvie et al. PNAS 2021, doi: 10.1073/pnas.2106845118.

Take 
Home 
Messages

 One adjuvant does not fit all vaccine antigens
 Formulation studies are critical to confirm antigen/adjuvant compatibility and interpret data

VFI adjuvant portfolio - Vaccine Adjuvants for Global Health 13/09/2023 6
0

https://journals.asm.org/doi/10.1128/mbio.00122-20
https://www.frontiersin.org/articles/10.3389/fimmu.2022.976968/full
https://doi.org/10.1073/pnas.2106845118


VFI Lausanne laboratories 
Route de la Corniche 5 
1066 Epalinges 
Switzerland

GENEVA LAUSANNE
VFI Geneva laboratories 
Rue du Champ-Blanchod 4 
1228 Plan-les-Ouates 
Switzerland

contact@vformulation.org

Please contact us if you are interested 
to learn more about VFI adjuvants

www.vaccineformulationinstitute.org

mailto:vfi@vformulation.org
http://www.vaccineformulationinstitute.org/




Aluminum salts
GLA-AF/Alum (TLR4)

3M-052-AF/Alum (TLR7/8)

NanoAlum

AAHI Adjuvant Formulation Portfolio

3M-052 was developed by 3M and licensed to AAHI for specific indications

Emulsions
GLA-SE (TLR4)

SLA-SE (TLR4)

3M-052-SE (TLR7/8)

Molecular Adjuvant
(TLR ligands, saponins)

Formulation Platform
(emulsions, liposomes,

aluminum salts)

For more information about each adjuvant formulation, scan QR codes or visit www.aahi.org/formulations

Liposomes
GLA-LSQ (TLR4, QS-21)

SLA-LSQ (TLR4, QS-21)

GLA-3M-052-LS (TLR4/7/8)



AAHI Adjuvant Formulation Development Stage



Practical Attributes of AAHI Adjuvant Formulations

Sustainable raw 
materials

Thermostable formulation 
platforms

Alternative routes of 
delivery

Multiple Phase 1/2 
clinical trials

Manufacturing partners for 
scalability and global access

In-house R&D and cGMP 
manufacturing



AAHI transfers adjuvant formulation and manufacturing know-how to strengthen local 
development and production capabilities

Adjuvant Formulation Capacity Building 



Funding Opportunities 

SBIR contract program for Adjuvant Discovery; Adjuvant Development
o Solicitation on the street now (PHS 2024-1 omnibus contract solicitation)

o Due Nov 7th, 2023

o Supports screening for novel adjuvants, further development of vaccines with novel adjuvants, production 
of mimics of advanced adjuvants (late stage or in licensed vaccines)

Presenter Notes
Presentation Notes
Enhanced immunogenicity/efficacy
Dose sparing
Low toxicity/limited side effects 
Compatible with different types and routes of delivery
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