
Design and use of enhanced T cell 
antigens and T cell detection 
technology for human disease
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Executive Summary

Vaccines are essential for protection against seasonal and pandemic influenza virus infections. Traditional 
influenza vaccines are designed to mediate protection by neutralizing antibodies. However, their efficacy in 
the elderly and against drifted strains is suboptimal and therefore yearly vaccinations are required. Efficient 
induction of cytotoxic T cell (CTL) responses would be highly attractive as, contrary to the molecular 
structures recognized by antibodies, the structures recognized by CTLs are in large part conserved 
between different influenza subtypes.

The mission of the ‘AmpVacs Vaccine’ project has been to develop a generic platform technology for T cell 
epitope identification and T cell monitoring, exemplified by the development of an influenza A vaccine 
component that induces an effective CD8+ T cell response, the associated tools to monitor these T cell 
responses directly ex-vivo and to test efficacy in challenge models. The tools and know-how developed 
generated valuable spin-offs for application in other infectious diseases, as well as in the field of immuno-
oncology.

A set of conserved epitopes was selected to maximize the potential to yield broadly protective 
immune responses. The corresponding peptides were chemically altered. The modifications were designed 
to improve the affinity for the HLA while conserving the specificity for the HLA molecule and the T 
cell receptor. The consortium demonstrated that modified peptides with enhanced binding affinity to 
the HLA molecules were able to raise immune responses against otherwise subdominant epitopes in-
vivo. For the evaluation of the immune responses, both a dedicated in-vitro culture system using blood 
from volunteers and a humanized mouse-model suitable for in-vivo vaccination and challenge studies 
have been established by the RIVM.

Since peptides as such are generally not immunogenic, the formulation of peptide vaccines is important to 
obtain an immune response. Several formulations showed increased levels of peptide-specific CD8 T cells 
in the human HLA transgenic mouse model. One adjuvant candidate from Intravacc proved to be so 
effective and simple to implement that a patent application has been filed. Further studies will be needed to 
demonstrate that this concept is valid in humans for CTL inducing vaccines.

Supporting technologies to determine peptide – HLA binding characteristics in-vitro and to monitor CTLs in 
blood samples, have been further developed from promising research tools to commercially attractive 
toolsets. I.e. the technology to monitor and characterize multiple antigen-specific T cell populations 
simultaneously has been standardized and validated for use in clinical trial evaluation. Sanquin recently 
licensed out the IP to a spin-off company from the NKI founded by one of the project partners which 
subsequently has been acquired by Kite Pharma, a stock listed US company, to set up an Amsterdam 
based subsidiary to create content to further enhance the development of T cell-mediated
immunotherapies. Additional license negotiations are ongoing with several companies.

Dr. Astrid Visser
Principal investigator of the AmpVacs consortium

“I am proud how all WPs worked closely 
together to realize the proof-of-the-pudding in-
vivo experiments, especially after the sudden loss 
of Ron van Eijk, the initiator and PI of this project, 
and the extensive reorganizations of 
RIVM/INTRAVACC. Also, it is rewarding that the 
technologies that matured in this project facilitate 
the development of advanced immunotherapies in 
oncology too.”
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AmpVacs aimed to design a platform technology for epitope vaccination 
based on existing technologies that have been developed and are applied 
by the partners of the consortium. The consortium planned to bring this 
concept to the end stage of preclinical development, including the proof of 
concept in in-vitro and in-vivo experiments. 

The objectives of the project are:

• To identify the immunogenic CD8 T cell epitopes of influenza

• To develop monitoring techniques for determining the CD8 T cell 
response to these epitopes, and to translate these responses to efficacy 
of a vaccine

• To translate the epitope targets into a  combination vaccine that 
efficiently induces humoral and CD8 T cell immunity

• To determine the efficacy of the  combination vaccine (a) in a completely 
human model in-vitro and (b) in a humanized animal model in-vivo

AmpVacs is based on imaging techniques and vaccine development by the 
stakeholders that are mutually reinforcing and that has lead to output both in 
terms of products and technology. The vaccine development platform is 
based on accumulated technological expertise of the consortium members, 
including technology to identify vaccine components (epitopes), formulation 
technologies and expertise in translation of immune responses to protection. 
The joint collaboration has lead to novel vaccine formats and monitoring 
technology that both have a substantial biomedical value and market 
potential.

Clinical Need Tools

• CPLs (chemically enhanced altered peptide ligands)

• Formulation technologies (liposomal vaccine formulations)

• Assays to monitor protective T cell responses ex-vivo

• Systems to monitor vaccine efficacy directly in-vitro and in-vivo

Improve efficacy of influenza vaccines.

&

Universal vaccine that does not require yearly vaccination 
to protect against drifting strains.

Translational Concept

Figure: In the AmpVacs project influenza-specific WT peptides are 
modified to increase binding of the peptide to their MHC. These modified 
peptides should result in the activation of more T cells by the APC that 
will recognize the WT peptide presented by virus-infected cells. 
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Public-Private Partnership

Tools to develop and monitor universal influenza 
vaccines

APPLICATION

SCIENCE

…NEW CURE/CARE SOLUTIONS…TRANSLATE INTO APPLICATIONSGENERATE KNOWLEDGE…

Industrial partnersAcademic partners Supporting Foundations

PATIENT
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Partners
Coordination
Finance
Publications

Organization and Partners

Advisory board
ISAC CTMM

CTMM
Workpackage leaders
WP1: Dr. A. Visser
WP2: Dr. H. Ovaa
WP3: Dr. W. van Esch
WP4: Prof. G. Kersten
WP5: Dr. J. van Beek

SteeringCie
Partner Representatives
CTMM

Project Team
PI: Dr. A. Visser, PI (Sanquin)
IP manager: Dr. A Visser (Sanquin)
WP leaders 
Industrial partners 
Dr. Ir. H. Bruinewoud (CTMM)
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Budget: CTMM manages the flow of funds

Project costs:
- Personnel
- Materials
- Use of existing equipment
- Investments
- Third parties
- Management (5%)

Project costs:
- Personnel
- Materials
- Use of existing equipment
- Investments
- Third parties
- Management (5%)

Funding :
- 25% Academia
- 25% Industrial
- 50% Government Subsidy

Funding :
- 25% Academia
- 25% Industrial
- 50% Government Subsidy
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Facts & Figures

Distribution of the
AmpVacs consortium 
budgets to perform the 
R&D activities

Budget 4.2 M €
Start 2010
End 2014
Partners 5

0

400.000

800.000

PhD-students Post-Doc Senior Staff Supporting Staff IT-Staff Materials &
Services

investestments

cash academic

cash industrial

0

400.000

800.000

PhD-students Post-Doc Senior Staff Supporting Staff IT-Staff Materials & Services

in kind academic
in kind industrial

Academic Partners

Industrial Partners Large

Industrial Partners sme
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Facts & Figures

Output No

Papers 5 5 papers in submission - mean impact factor all published Ampvacs papers: 3,8

Theses 2 1 planned

Veni, Vidi, Vici 2 H. Ovaa (NKI) Vici Grant 2013; H. Ovaa (NKI) ERC Starting Grant 2011

Patent 
applications

1 P. Soema (Intravacc)

Spin-off 
activities / 
Business 
Development

2

1. (contribution to) spin-off: T Cell Factory (TCF; spin-off founder Ton Schumacher) and takeover TCF by KITE-Pharma
2. (contribution to) Outlicensing of background IP by Sanquin thanks to maturation and further expansion of technology in       
AMPVACS: licenses for development of immunotherapies in infectious diseases and oncology to

- TCF/ KITE-pharma
- Immatics GmBH

Raising 
Capital 
(> 1 M€)

0

Awards 3 T. Schumacher (NKI) KWO Price 2014, San Salvatore Award (2014), Meyenburg Cancer Research Award (2015)

Public 
Media

0

Budget 4.2 M €
Start 2010
End 2014
Partners 5
Charity 0
Persons 19
FTE 33 (5 years period)
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1. Buuren M.M. van et al , J Immunol. 2014 Jan 15;192(2):641-8

2. Soema P.C. et al, Pharm Res. 2015 Apr;32(4):1505-15

3. Soema P.C. et al, Eur J Pharm Biopharm. 2015 Aug;94:427-35 

4. Soema P.C. et al, Eur J Pharm Biopharm. 2015 Aug;94:251-63

5. Soema P.C. et al, Front Immunol. 2015 May 15;6:237 

Highest Impact Papers – mean 3,8

WP2
• Increasing binding affinity of multiple conserved influenza-specific epitopes to their corresponding MHC by 

specific modifications of certain amino acids. 
• Synthesis of a few hundred modified peptides and high-throughput analysis of binding affinity to MHC 
• Proof of prolonged activation of a CD8+ T cell clone in-vitro for several peptides that showed enhanced binding 

characteristics

WP3

• Standardized and validated technology to monitor and characterize multiple antigen-specific T cell populations 
simultaneously in a small amount of patient sample for the development / evaluation of vaccines and other 
immunotherapeutic interventions.

• Antigen-specific T cell imaging feasible for the majority of the Caucasian population and a substantial part of the 
non-Caucasian population .

• Development and validation of optimized and robust peptide-MHC -exchange toolkits to facilitate research as 
well as development of immunomodulatory therapies

• Simultaneous enumeration and characterization of multiple antigen specific T cell populations simultaneously in 
small samples

WP 4

• Formulation and immunological evaluation of peptide-loaded virosomes as a universal influenza vaccine

• Discovery of whole inactivated influenza virus (WIV) as a potent adjuvant for influenza peptide antigens

• Application of Design of Experiments during liposome fomulation development and generation of prediction
model for in-vitro responses

WP5 

• Development of DC-T cell co-culture system to evaluate peptide epitopes and adjuvants 

• Development of HLA-A2 transgenic mouse model for analysis of immunogenicity of peptides 

• Proof of concept of improved immunogenicity of influenza-specific CPLs in HLA-A2 transgenic mice

Scientific Value Creation - Breakthroughs

1 - Panaxea 2013. Steute et al Impact Analysis CTMM (internal report, paper in preparation). 
2 - Mean impact factor based on 100 papers from the CTMM Infection & Immunity projects.

8,2

4,4

0 2 4 6 8 10

CTMM - Infection & Immunity

International - Infection & Immunity

MEAN IMPACT FACTOR
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Scientific Value Creation - Theses

Thesis Partner Year

Sietske Rosendahl
Huber RIVM 2015

Peter Soema Intravacc 2015

Jolien Luimstra NKI planned



Pre-clinical
Models

Formulation
expertise

Databank & 
Biobanks

Molecular
Diagnostics
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Scientific Value Creation - Infrastructure

• In-vitro Dendritic Cell- T cell co-culture system to
evaluate the immunogenicity of modified T cell
epitopes and adjuvants.

• HLA-A2 transgenic mouse model to evaluate
immunogenicity and efficacy of modefied peptides
and adjuvans in-vivo.

• Formulation expertise is gained on two peptide delivery 
systems – virosomes and liposomes.

• In-vitro model for antigen uptake by human-derived
dendritic cells has been generated.

• Know-how on the application of Design of Experiments
during vaccine formulation development and subsequent
in-vitro screening.

• Epitope databank

A databank containing several hundreds of 
chemically enhanced peptides based on three 
influenza epitopes specific for HLA-A*0201 and 
three specific for HLA-A*0301 was generated. This 
databank contains peptides with single or multiple 
substitutions with their binding scores after 4 and 
24 hours incubation.

• Laboratory donor system to obtain fresh blood of 
anonymous donors according to the Medical 
research with human subjects Act. 

• Peptide-MHC exchange kits to facilitate: 
� simple and fast high-throughput screening for 

immunogenic peptides
� simple and fast production wide varieties of 

tetramers for cell staining

• Validated imaging technology for simultaneous 
enumeration and characterization of a multitude of 
antigen-specific T cell responses in a single, limited 
patient sample for the development / evaluation of 
immunotherapeutic interventions.

• Service testing facility to: 
� assist in selecting most relevant epitopes for 

drug candidates
� monitor multiple cytotoxic T cell responses in 

small volumes of patient sample
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Clinical and Economic Value Creation of 
AmpVacs

New ‘products’ for clinical care
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Main Product Pipelines 

Discovery 
biomarkers

Selection markers / 
technology 

development
Pre-clinical development Clinical evaluation (Phase I)

Clinical Development 
(Phase II & III) 

Phase I study planned 
Q2 2014

Extension of number 
of alleles

Universal influenza 
vaccine

Not financed by CTMM
Selection of 60
of 3000 variants 

synthesized

HLA-A2 and A3  
epitopes

Physical stability

Immunogenicity tested  of a set 
of CPLs in in-vitro models and 
in transgenic mice

Physical stability

Reproducibility

Formulation of 
vaccine delivery 

systems

Not financed by CTMM

Influenza virosomes 

Liposomes

Immunogenicity tested in 
transgenic mice

Immunogenicity tested in in-vitro 
models and in transgenic mice

Developed a model which can 
predict in-vitro responses 

induced by liposomes

Development of 
novel vaccine 

adjuvants
Not financed by CTMM, follow up initiated

WIV as an influenza 
peptide adjuvant

Adjuvant effect tested 
in combination with 

three WT and 
modified influenza 

peptides

Platform for 
vaccine 

development
Not financed by CTMM, follow up initiated

Production protocols;  
shelf life testing ;

28 unique dual 
codings; 

improvement cell 
staining reagents

Validation dual 
coding; validation 
MTCC reference 

sample set

Performed within CTMM
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Main results in CTMM

The protocols for producing and using the 
reagents were optimized leading to improved 
robustness and a significant lowering in time and 
costs.

Product criteria were established for conditional 
HLA monomers allowing commercialization as 
reagent kits.

Extended shelf life of conditional HLA monomers 
was established.

A multitude of new conditional HLA monomers
were developed to improved population coverage. 
For three of these (HLA-A24, -B8 and -B27) 
product specifications have been established too.

Expected impact of this product:

While the focus of AmpVacs is an influenza 
vaccine, the toolset developed is applicable 
for many more applications including 
therapeutic vaccines and immunotherapies 
for infectious diseases, oncology and auto-
immune diseases. 

Availability of the toolset leads to improved 
drug candidate selection, faster development 
and efficient immunomonitoring of drug 
candidates.

Platform for vaccine development (HLA exchange techno logy)

Cytotoxic T cells recognize infected cells (and 
tumor cells) when their T cell receptor binds to 
peptides presented by HLA class I complexes. 
However, not all peptides bind to  HLA complexes 
and individuals may raise T cells against different 
peptides. 

The products developed are a set of reagents that 
allows one to quickly and efficiently prepare 
different peptide-HLA monomers by exchanging a 
conditional peptide for the peptide of interest.

These reagents are used to select the peptides 
that have the right binding characteristics and to 
prepare labeled peptide-HLA multimers to identify 
(stain) antigen-specific cytotoxic T cells.

Product

• Peptide exchange kits:
- HLA-A*01:01
- HLA-A*02:01
- HLA-A*03:01
- HLA-A*11:01
- HLA-A*24:02
- HLA-B*07:02
- HLA-B*08:01
- HLA-B*27:05

• HLA class I ELISA kit for analyzing peptide 
exchange efficiencies.

• Fluorescently labeled peptide-HLA multimers
to stain antigen-specific cytotoxic T cells.

Leading partner
Sanquin

Future outlook:

The reagents will be made commercially available via a 
partner and the technology further outlicensed to
biotech and pharma companies for development of 
vaccines and immunotherapies.

Progess obtained in translational pipeline

PATIENTPARTNERSHIPPRODUCT

Technology 
development

Market acces
Clinical
Evaluation
cohorts

Demonstrator
Development
device

Technical 
validation

Progress within CTMM

2014

Treatment
& monitoring

Screening
prevention

Patient
stratification

Early
diagnosis

2010

Prevalence: 300.000 cases in 2011  in NL, WHO 
estimates 3 to 5 million severe cases world wide
each year B, C

Costs: 711 Meuro in 2011 in NL B
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Main results in CTMM

The protocols for producing fluorescently labeled 
peptide-HLA-complexes (tetramers) and dual 
coding T cell staining were optimized leading to 
improved robustness, and an extended shelf life 
of the reagents lowering the costs.

The strategy for complex data analysis was 
optimized.

A validated reference sample set has been 
established.

The dual coding monitoring technology was 
validated for monitoring up to 28 different antigen-
specific cytotoxic T cell populations.

Expected impact of this product:

While the focus of AmpVacs is an influenza 
vaccine, the toolset developed is applicable 
for many more applications including 
therapeutic vaccines and immunotherapies 
for infectious diseases, oncology and auto-
immune diseases. 

Ability to detect and monitor multiple antigen-
specific T cell populations simultaneously 
allows improved drug candidate selection, 
faster development and efficient 
immunomonitoring of drug candidates.

Platform for vaccine development (MTCC)

Vaccines and immunotherapies are known to 
show improved clinical outcomes when cytotoxic 
T cells are raised against multiple targets. 
Antigen-specific cytotoxic T cell populations are 
often characterized using Flow Cytometry.

In AmpVacs, the imaging technology is validated
for simultaneous enumeration and
characterization of a multitude of antigen-specific
cytotoxic T cell responses in a single, limited
patient sample. 

The dual coding, which is core of the technology, 
allows one to stain with more different peptide-
HLA multimers than colors available at the flow 
cytometry instrument. 

This technology is valuable for the development
and evaluation of vaccines and
immunotherapeutic
interventions as this
allows one to monitor 
the T cell populations
comprehensively using
just the limited (blood) 
sample available.

Leading partner
Sanquin

Future outlook:
Sanquin offers this as immunomonitoring services to
third parties, and outlicenses the technology to biotech
and pharma companies for development of vaccines 
and immunotherapies.

Progess obtained in translational pipeline

PATIENTPARTNERSHIPPRODUCT

Technology 
development

Market acces
Clinical
Evaluation
cohorts

Demonstrator
Development
device

Technical 
validation

Progress within CTMM

2014

Treatment
& monitoring

Screening
prevention

Patient
stratification

Early
diagnosis

2010

Prevalence: 300.000 cases in 2011  in NL, WHO 
estimates 3 to 5 million severe cases world wide
each year B, C

Costs: 711 Meuro in 2011 in NL B
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Prevalence: 300.000 cases in 2011  in NL, WHO 
estimates 3 to 5 million severe cases world wide
each year B, C

Costs: 711 Meuro in 2011 in NL B

In AmpVacs six highly conserved influenza 
epitopes were selected based on different binding 
affinities for  HLA-A2 and HLA-A3, and varying 
dominance in influenza A virus infection.  

The highly dominant GILGFVFTL (fig A), the more 
subdominant FMYSDFHFI (fig B) and the low 
affinity subdominant NMLSTVLGV (fig C) were 
selected for HLA A2, modified and tested.

Expected impact of this product:

AmpVacs has shown for six influenza 
epitopes, all with different characteristics, that 
it is possible to improve their MHC binding 
affinity and that the immunogenicity of the 
three HLA-A*0201 epitopes could be 
improved considerably. Furthermore, by 
improving binding of HLA-A*0301-specific 
peptides we have shown that it is possible to 
target alleles other than HLA-A*0201, which 
is essential for broad population coverage.

CPLs as vaccine candidates – identification

Peptides need to be presented by MHC class I to 
activate cytotoxic CD8 T cells. It is found that 
improved binding, leading to longer presentation, 
can improve immunogenicity.

Peptides were chemically modified on residues 
that were hypothesized to improve binding to 
MHC while leaving the T cell receptor facing site 
unaltered (CPL’s: chemically enhanced altered 
peptide ligands).

The technology platform that was used for novel 
T-cell epitope identification comprised:

1. Selection of conserved epitopes from public 
databases

2. In-silico prediction of MHC binding for native 
and modified epitopes identified by 1

3. Synthesis of 100rds CPL’s

4. Evaluation of binding capacity of CPLs by 
HLA exchange technology (method 
developed by NKI and Sanquin): in-vitro
method to determine the binding between 
epitope and MHC.

5. Epitopes selected under 4 are studied with 
MTCC technology to determine pMHC
binding to T cells 

Product:
Novel conserved epitopes for influenza A vaccine

Leading partner:
NKI

Future outlook:

Further in-vitro and in-vivo studies are required to 
predict modifications that do not interfere with 
TCR binding.

Progess obtained in translational pipeline

PATIENTPARTNERSHIPPRODUCT

Discovery
Pathways
biomarkers

Market acces
Clinical
Evaluation
cohorts

Demonstrator
Development
device

Selection
Pathways
biomarkers

Progress within CTMM

2014

Treatment
& monitoring

Screening
prevention

Patient
stratification

Early
diagnosis

2010
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Main achievements

• A subset of CPLs with improved MHC binding 
stimulated T cells directed to WT epitope stronger in 
DC-T cell co cultures and stimulation assays of WT-
vaccinated spleen cells in mice. However, no single 
assay was found as predictor.

• Vaccinations in mice showed that for all three 
infuenza peptides studied (GILGFVFTL, 
NMLSTVLGV, FMYSDFHFI) at least one chemically 
modified version lead to increased generation of 
antigen-specific cytotoxic T cells. 

Expected impact of this product:

AmpVacs has shown for six influenza 
epitopes, all with different characteristics, that 
it is possible to improve their MHC binding 
affinity and that the immunogenicity of the 
three HLA-A*0201 epitopes could be 
improved considerably. Furthermore, by 
improving binding of HLA-A*0301-specific 
peptides we have shown that it is possible to 
target alleles other than HLA-A*0201, which 
is essential for broad population coverage.

CPLs as vaccine candidates – in-vitro & in-vivo evaluation

Chemically modified peptides with enhanced 
MHC binding were characterized in-vitro and in-
vivo to evaluate their functional immunogenicity. 

In-vivo models used for evaluation of native and
modified peptides:

• HLA-A2 transgenic C57BL/6 mice or C57BL/6 
control mice were subcutaneously 
vaccinated at days 0 and 21 

• CPLs and WT peptides were adjuvanted with 
Incomplete Freund’s Adjuvant (IFA) and CpG

• Two weeks after booster vaccination, mice 
were sacrificed, spleens were excised and 
spleen cells were restimulated with WT 
peptide or CPL.

• Specific IFN-g responses were assessed using 
ELISpot assay and flow cytometry. 

Product:
In-vivo models to evaluate CPLs as vaccine 
candidates

Leading partner:
RIVM

Future outlook:

More efficient in-vitro screening models to select 
modified peptides that lead to improved
immunogenicity againgst the wild type epitope.

Progess obtained in translational pipeline

PATIENTPARTNERSHIPPRODUCT

Discovery
Pathways
biomarkers

Market acces
Clinical
Evaluation
cohorts

Demonstrator
Development
device

Selection
Pathways
biomarkers

Progress within CTMM

2014

Treatment
& monitoring

Screening
prevention

Patient
stratification

Early
diagnosis

2010

Prevalence: 300.000 cases in 2011  in NL, WHO 
estimates 3 to 5 million severe cases world wide
each year B, C

Costs: 711 Meuro in 2011 in NL B
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Main results in CTMM

The peptides that were optimized for HLA affinity
indeed showed increased binding affinity to HLA 
molecules.

Peptides delivered by virosomes were able to
induce influenza-specific T cells, which were able
to reduce influenza-induced illness in mice.

Similarly, optimized peptides adjuvated with WIV 
were able to induce peptide-specific T cells in 
mice.

Expected impact of this product:

After succesful clinical trials and licensing: 

• Better acceptance (less vaccinations)

• No chance of seasonal mismatch between
vaccine and circulating strains

• Improved vaccine supply (not dependent
on virus seeds, not/less dependent on 
production on eggs) 

Universal flu vaccine candidate

Currrent seasonal influenza vaccines rely on 
neutralizing antibodies to prevent influenza 
infections. However, influenza viruses can
circumvent the antibodies by antigenic changes. 
Therefore, conserved parts of influenza should be
targeted by vaccine to retain efficacy.

A mix of conserved influenza peptides were
optimised for maxmum HLA-affinity, and
subsequently formulated in a virosomal delivery 
system or adjuvated with inactivated influenza 
vaccine.

Figure: Influenza virosome loaded with peptide 
antigens. 

Product
Universal flu vaccin

Leading partners
Intravacc, RIVM

Future outlook:

Multiple HLA peptides have to be included in 
virosomes and subsequently tested in preclinical
studies, before the concept can go to clinical trials. 
Partners are required for further development in this
highly competitive field.

Progess obtained in translational pipeline

PATIENTPARTNERSHIPPRODUCT

Discovery
Pathways
biomarkers

Market acces
Clinical
Evaluation
cohorts

Demonstrator
Development
device

Selection
Pathways
biomarkers

2014

Treatment
& monitoring

Screening
prevention

Patient
stratification

Early
diagnosis

2010

Progress within CTMM

Prevalence: 300.000 cases in 2011  in NL, WHO 
estimates 3 to 5 million severe cases world wide
each year B, C

Costs: 711 Meuro in 2011 in NL B
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Main results in CTMM

Design of Experiments approach was set up for 
liposomes with four different lipid components. 

A statistical model was generated with data from 
initial experiments that predicted the in-vitro
immunogenicity of liposomes composed of any of 
the four lipid components. 

This model was validated with in-vitro
experiments. The predictions were close to the 
experimental results and showed only little 
discrepancy.

This model will be applied for the development of 
liposome formulations in vaccines. Expected impact of this product:

The method can significantly speed up the 
screening and optimalization of liposome-
based vaccines, as it reduces the number of 
experiments and costs required for
optimization. This could result in reduction of 
development costs.

Liposomal vaccine delivery development

Liposomes are vaccine delivery systems that can
be tailored to meet specific needs by alteration of 
the liposomal membrane lipid composition. For 
vaccine delivery purposes, it is important that
liposomes can activate dendritic cells (DCs), 
which play an important role in the recognition and
processing of vaccine antigens. However, to
optimize the liposomal lipid composition for this
purpose, extensive screening is usually
necessary. 

AmpVacs has developed a screening method
based on Design of Experiments, which can be
used to rapidly screen and optimize the lipid
composition of liposomes, as shown in the Figure
below. This would greatly decrease time and
costs involved in the initial screening phase of 
suitable liposomal compositions.

Product
Screening method for optimal liposomal 
composition – for internal use.

Leading partners
Intravacc

Future outlook:

The developed method can be used to speed up 
liposomal vaccine development. The method is 
intended for use within Intravacc.

Progess obtained in translational pipeline

PATIENTPARTNERSHIPPRODUCT

Discovery
Pathways
biomarkers

Market acces
Clinical
Evaluation
cohorts

Demonstrator
Development
device

Selection
Pathways
biomarkers

2014

Treatment
& monitoring

Screening
prevention

Patient
stratification

Early
diagnosis

2010

Progress within
CTMM

Prevalence: 300.000 cases in 2011  in NL, WHO 
estimates 3 to 5 million severe cases world wide
each year B, C

Costs: 711 Meuro in 2011 in NL B
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Main results in CTMM

WIV was found to be highly promising as an 
adjuvant for peptide vaccines.

We showed that peptide antigens can be simply 
mixed with the WIV, not requiring incorporation. 
WIV had a significant immunostimulating effect 
on 
the immunogenicity of multiple peptide antigens, 
both wild-type and chemically modified, in mice. 

IP has been filed. 
Expected impact of this product:

WIV is already approved for human use as a 
standalone vaccine. It may therefore be
easier to use it in humans as an adjuvant. 
Furthermore, it may also be used with other
non-influenza associated antigens.

The use of adjuvants may result in dose
sparing, which can result in reduction of 
costs.

Whole inactivated influenza adjuvant

Adjuvants are used to increase the immune 
responses against vaccine antigens. While many
adjuvants are in development, only a few are 
currently approved for human use.

Whole inactivated influenza vaccine (WIV) was 
historically used as an influenza vaccine. 
However, it also possessed immunostimulating 
capabiltities similar to adjuvants. It can therefore
also be used as an adjuvant for (peptide) vaccine 
antigens.

Figure: Graphic and TEM image of whole 
inactivated influenza vaccine, which can 
potentially be used as a vaccine adjuvant. 

Product
Adjuvant for vaccine antigens

Leading partners
Intravacc

Future outlook:

Partnership is required for further development: in 
man studies and application in non-influenza 
vaccines. Licensing opportunities are currently
being explored for this adjuvant.
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Intravacc, partner as of 1 January 2013 Bilthoven

National Institute for Public Health and the Environment (RIVM) Bilthoven

Netherlands Cancer Institute (NKI) Amsterdam 

Sanquin Blood Supply Amsterdam

CTMM Eindhoven

Partners
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Abbreviations

APC Antigen Presenting Cell

CD8 Cluster of Differentiation 8

CPL chemically enhanced altered peptide ligands

CTL cytotoxic T cell 

DC Dendritic cell

HLA Human leukocyte antigen 

MHC Major histocompatibility complex 

MTCC MHC tetramer combinatorial coding technology. 

WHO World Health Organization

WIV Whole Inactivated influenza Virus 

WT Wild Type
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