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| Clinical Development Success Rates

Biomedtracker® and Pharmapremia®, 2020
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The overall likelihood of approval (LOA) from Phase I for all developmental candidates over 2011–2020 was 7.9%. 

Unmet clinical needs in cancer, especially the advanced stage of this disease 
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3Biotechnology Innovation organization, Informa Pharma Intelligence report on “Clinical development success rates and contributing factors 2011-2020, 2021. 

Immuno-oncology therapies success in oncology R&D with an overall LOA of 12.4% vs 5.3% for all oncology 
approaches.

Biological complexity in drug modalities 
leads to higher LOA:

Trials with patient preselection biomarkers have two-fold higher 
LOAs (15.9%), with a Phase II success rate of nearly 50%.



| Hallmarks of cancer: rethinking how to defeat cancer

4
Hanahan D. Cancer Discov 2022;12:31–46



| Hallmarks of anti-tumor immune response and nanotechnology
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| Nanotechnology Integration with Pharmacology, Immunology and 
Pathophysiology
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| Our Approach – A Multifunctional Nanovaccine Against Melanoma

Anti-PD-1, for 

immunosuppression blockade                                              

Anti-OX40, for T-cell stimulation 

and expansion

Better outcomes ?

Ronit Satchi-Fainaro

Conniot J, Scomparin A. et al Nat Nanotech 2019,  14 (9): 891-901
Satchi-Fainaro, Florindo HF, Conniot J, Scomparin A. 
WO/2020/136657 (July 2020) 

+
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| Our Approach – A Multifunctional Nanovaccine Against Melanoma

Conniot J, Scomparin A. et al Nat Nanotech 2019,  14 (9): 891-901
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| Our Approach – A Multifunctional Nanovaccine Against Melanoma

Conniot J, Scomparin A. et al Nat Nanotech 2019,  14 (9): 891-901

Morphological characterization

Size, polydispersity index (PdI), Zeta Potential, Entrapment Efficiency (EE) and Loading Capacity (LC)
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| Our Approach – A Multifunctional Nanovaccine Against Melanoma
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Cy5.5-labeled particles

Conniot J, Scomparin A. et al Nat Nanotech 2019,  14 (9): 891-901



| Our Approach – A Multifunctional Nanovaccine Against Melanoma
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Cy5.5-labeled particles

NP
3h 48h 48h3h

In vivo biodistribution profile
man-NP

NP and man-NP preferentially accumulate in the LN

LNSpleenKidneysHeartLungsLiver



| Our Approach – A Multifunctional Nanovaccine Against Melanoma
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| Our Approach – A Multifunctional Nanovaccine Against Melanoma
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|Mannosylated Nanoaccine with Inhibition of MDSC Sensitizes Melanoma to 
Immune Checkpoint Therapies
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Overall survival

mean ± SEM (N=13/group)
replicated in 3 independent experiments 

9 out of 13 animals alive

3 out of 13 animals alive

Conniot J, Scomparin A. et al Nat Nanotech 2019,  14 (9): 891-901
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N=13-15/group; * P < 0.05; ** P < 0.001 
replicated in 3 independent experimentsConniot J, Scomparin A. et al Nat Nanotech 2019,  14 (9): 891-901 18

Mannosylated Nanoaccine with Inhibition of MDSC Sensitizes Melanoma to 
Immune Checkpoint Therapies



| Nanomaterials Change the Characteristics of the Germinal Center Responses
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N = 2; n = 3; Mean ± SD (N=10/group) *** P < 0.001
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Rodrigues et al., unpublished; DO NOT POST
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Nanomaterials to improve vaccine effectiveness

more antibodies more Tfh cellsgreater GC responses
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| Our Approach – A Multifunctional Nanovaccine against Breast Cancer

Anti-OX40 (agonist), for T-cell 

stimulation and expansion

+

Triple-negative breast cancers (TNBC) account for ∼15–20% of all diagnosed breast 
cancer cases.

Complex molecular landscape (heterogenous 4-6 molecular types)
Low detection rate
Highly proliferative

Worst prognosis and multiple drug resistant compared to non-TNBC
Advanced TNBC  - Unmet medical need 

12% - 19% response 
rates to α-PD-1/ α-PD-L1 

in Advanced TNBC

Modest immune cytolytic activity
Tumor mutations

Modest load of neo-epitopes

Confidential and proprietary
Ronit Satchi-Fainaro

Peres C, et al., unpublished. 
Please do not post.

Véronique Préat
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| Breast Cancer Nanovaccine Physicochemical Characterization

Z-ave: Z-average hydrodyamic diameter; PdI: polydispersity index; ZP: ζ-potential; EE: entrapment efficiency

500 nm

Topography Phase Topography

Peres C. et al., unpublished. PLEASE DO NOT POST.
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| Proof-of-concept – Therapeutic efficacy of nanovaccine in combination 
with OX40 modulation
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| Proof-of-concept – Therapeutic efficacy of nanovaccine in combination 
with OX40 modulation
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| Proof-of-concept – Therapeutic efficacy of nanovaccine in combination with 
OX40 modulation
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| Proof-of-concept – Therapeutic efficacy of nanovaccine in combination with 
OX40 modulation

N = 3, n = 3, Mean ± SEM **P < 0.01, ***P < 0.001
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| Proof-of-concept – Therapeutic efficacy of nanovaccine in combination with 
OX40 modulation
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NANO-IMMUNOTHERAPY FOR SOLID TUMORS:

• Antigen-specific cellular immunity triggered by combining the delivery of shorth (MHC class 
I) and long (MHC class II) T cell peptide sequences with adjuvants (e.g., TLR ligands):

• Activation of IFN-γ producing CD4+ T helper cells;

• Reduction or non-activation of Treg cells

• Effector Cytotoxic T Lymphocytes

• Modulation of tumor immunosuppressive environment

• Humoral immunity leading the secretion of high-affinity antibodies and memory immune 
response.

• Suitable for different routes of administration – modulation of lymphoid structures at 
distinct locations.
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