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Our Motivation:

Polypeptide-based Drug Delivery Systems for Unmet Clinical Needs

Molecular Design — Physical Parameters
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Key Features for a Rational Design of Polypeptide-drug Conjugates
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Key Features:

Gold SPION Silica Quantum dots Polymer therapeuticsl Liposome Nanoparticles/ Viral nanoparticles
nanocapsules

I. Choice of the polymeric carrier
Polyamidesl Polyesters | Natuzal polymers | Polypeptides | Polyacetals |Polyurethanes | Copolymers ". Choice Of the proper Iinking chemistry

Y lll. Characteristics of drugs suitable for conjugation

IV. Targeting moieties (CMT through BBB)
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Design of Personalized Polymer-based combination Therapeutics for Advanced Breast Cancer
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A. Multivalent and Biodegradable Polypeptide-based Carriers with Controlled architecture

B. Polymer-based Combination Therapy with Novel Molecular Target
C. Physico-chemical Descriptors & Functional Biomarkers. Personalised Therapy




_ N A. Versatile Polypeptides as Carriers
& Biodegradability

: e £ Living Polymerization Minimized heterogeneit
& High water solubility Controlled molecular weigth $ genetty
g Eé Batch-to batch reproducibility g Different architectures
Multivalency- High Loading capacity
. . . . . £ At the lab: up to 100 g scale. £ Undetectable racemization
Examples in the market and in advanced Clinical trials At SME at Kg Scale under GMP
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B. Polymer-based Combination Therapy with Novel Molecular Target

HTS Approach + PK Control + Exosome Release

BC Cell models 2D and 3D Organoids:

Clinical Subtypes
1. Luminal A
2. Luminal B
3. HER2

4. Basal/Triple Negative
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Molecular Target: Tumour-derived Exosome Release

Extracellular vesicles as therapeutic targets
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B. Polymer-based combination Therapeutics for Advanced TNBC

P - Triple negative breast cancer (TNBC):
- - Poor prognosis and Highly heterogeneous disease’

P - High risk of developing metastasis, including brain metastasis’
- - No effective targeted therapies available'?

Polyglutamate (PGA)-based combination conjugates
bearing two synergistic drugs (a chemotherapeutic agent —
Dox — and a tyrosine kinase inhibitor — TKi) as efficient |
therapies for metastatic TNBC.

Exosome inhibitors
Chemotherapy lr

Endocrine therapy : :
Targeted therapies | SELECTED DRUG COMBINATIONS i

SELECTED DRUG RATIOS
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Importance of the Linking Chemistry

» Single Conjugates: PGA-aa-Das » pH-mediated Drug Release Kinetics
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PGA-Das/Dox Combination Conjugates

COMBINATION CONJUGATES
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» Cathepsin B-mediated Drug Release

Kinetics »on PGA-(Gly-Das)-(Hyd-Dox)
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In vivo Evaluation: MDA-MB-231-Luc Human
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M Lung Metastasis W Ex vivo IVIS Quantification
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LRP-1 targeted Polymer-based Combination conjugates {rw

s spacer

targeting residue: Angiopep2

~ drugs combination : Dox + TKi & Brain side
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Polymer —based combination nanoconjugates for Brain Metastasis of TNBC

Challenges
— ldentification of effective drug combinations and drug ratios ester-Das
—  Kinetics of drug release — linking chemistry optimization 0
P
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Compound Ratio IC50 IC50
P Ti:TKi (ng Dox/mL) (ng Tki (Das)/mL)
-4 -3
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Rational design of an efficient polymer combination conjugate for TNBC:

optimization of drug ratio and linking chemistr

K Tumor growth
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and/or 10 mg TKI/Kg.

*p<0.01 versus PBS, #p<0.05 versus

Dox 1.2 mg/Kg + TKI 10 mg/Kg
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Rational design of an efficient polymer combination conjugate for TNBC:

optimization of drug ratio and linking chemistry

Das conjugation to St-PGA
inhibits the pro-metastatic

effect of high doses of the free Lung metastasis
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LRP1-Targeted STPGA Combination Conjugate reaches the brain in a TNBC metastatic model
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Towards the development of an effective treatment for TNBC brain metastasis: synthesis of

LRP-1-targeted combination conjugates

% mol Dox % mol Das % mol ANG  Z-pot (mV) < Valiente Lab e
BRAIN METASTASIS GROUP
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optimization of drug ratio and linking chemistry

Drug conjugation
does not affect St-
PGA’s physico-
chemical traits

icient polym er combination conjugate for TNBC:

® CY
s TKI

Compound %molTi % mol TKi  Ratio Ti/TKi Z-Pot
1. StPGA-TKI - 3.4 - -51
2. StPGA-Val-TKI - 3.1 - -36
3.StPGA-Hyd-Dox 2.9 - - -46
4, St-PGA-hyd-Dox;-TKl,q 0.3 2.9 1:9 -41
5. St-PGA-hyd-Dox;-TKI,; 1.7 2.8 1:1.6 -45
6. St-PGA-hyd-Dox,-Val-TKI, 2.6 3.0 1:1.2 -43
7. St-PGA-HYD - - - n.d.
8. St-PGA-HYD-TKI - 4.1 - -47
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In vivo anti-tumor activity Animal weight evolution
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Single drug conjugates

Cumulative release
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TNBC Brain Metastasis: The BBB as Major Challenge for CNS Delivery

(C) Blood-CSF Barrier
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