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Les produits biologiques en
pharmacie

De quoi parle-t-on ?
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Premiére production Mise au point de la Premier anticorps Premier CAR-T
Premier vaccin commerciale de sérum Découverte de la technique des monoclonal commercialisé autorisé par la FDA
contre la variole thérapeutique structure de 'ADN hybridomes (Muromonab) (tisagenlecleucel)
1796 1894 1953 1975 1985 2017

1889 1949 1970 1982 2003
Premier médicament Premier vaccin Débuts de Fingénierie Insuline Premiére thérapie
synthétique (hydrate de produit in vitro geénétique (ADN recombinante génique autorisée
chloral) (poliomyélite) recombinant, biologie autorisée par la FDA par la SFDA
moléculaire) (Gendicine)

sanofi 05/12/2024 3



Internal

mabdesign

THE BIOTHERAPY EXPERT

BIOTHERAPIES BLA : Biological License Application

Therapeutic proteins Advanced Therapy Medicinal

products (ATMP)

v v

Antibodies Other proteins Therapeutlc Proth|aCth Cell therapies Gene therapies Gene t.hferaples & Tissue engineering
vaccines vaccines modified cells
: Ex-vivo
> Stem cells » In-vivo
(CAR-T Cell)

+ Microbiota

+ Synthetic biology

+ phagotherapy
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Spiramycin

Vitamin B12
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Heparin

sanofi

Internal

NDA : New Drug Application

Paclitaxel

Produits d’hémisynthése
ARNs

Peptides

Biologie Synthétique

Artemisinin

De nombreux produits sont a la frontiére de la chimie et de la biologie
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Structure de quelques produits biologiques

sanofi

Anticorps
hGH
Lantus
Enoxaparin
Docetaxel
Clopidogrel

g/mole
150 000
22 000
6 063
4 500
808
322

-
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L’'essor des biothérapies
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Les 10 premiers pharmaceutiques mondiaux (valeur)

2000 Synthesis

Prilosec (IPP) AZ C

Lipitor (cholesterol) Pfizer F+C

Prevacid (IPP) Takeda c

Prozac (antidepressant) Eli Lilly C

Zocor (cholesterol) Merck F+C

Celebrex (AINS) Pfizer C

Zoloft (antidepressant) Pfizer C

Paxil (antidepressant) GSK C 2023

Claritin (Allergies) ScheringP C Keytruda (oncology) Merck mADb

Glucophage (diabetes) BMS c Comirnaty (Vaccine) Pfizer mMRNA
Biothérapies 0% Humira (Immuno-suppressor)  Abbott mADb

Ozempic (Weight loss) Nowo Nordisk peptide
Eylea (AMD) Bayer mAb
2010 Eliquis (oral anti Xa) Pfizer BMS C

Lipitor (cholesterol) Pfizer F+C Biktarvy (antiviral) Gilead c

Plavix (anticlotting) Sanofi c Dupixent (Immuno-modulator)  Sanofi mAb

Advair (asthma/COPD) GSK F+C Stelara (Crohn) 383 mAb

Remicade (arthritis) Merck mAb Darzalex (oncology) 383 mAb

Enbrel (arthritis) Pfizer mAb

Humira (arthritis) Abbott mAb Biothérapies 85%

Avastin (cancer) Roche mAb

Rituxan (cancer) Roche mAb

Diovan (hypertension) Novartis C

Crestor (cholesterol) AZ C

Biothérapies 45%
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L'essor des Biothérapies

Market Pipeline
. . 4% V
Biologics —) $ I 32 % h;:,r;:::::::
' | I of sales
3 30 % 66 %
Small & oncology antibodies
molecuie

Trends and Projections

/’ 2024 2030
Growth I
ail

400-500 $B 570- 910 $B

Source Mabdesign, Global Data

sanofi

.,. 23, 493 products

1.9 Biologics

|
= 6,218 companies

2019-2022

A +64%

biologics in the pipeline

¥ mabdesign
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Sanofi, un exemple représentatif

sanofi
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Des produits plus complexes qui
ciblent des besoins médicaux non
satisfaits



Exemple des CAR-T Cells
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Chimie ou Biologie
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La synthese des mRNA

& J

I. Plasmid manufacturing & Raw Materials Il. nMRNA manufacturing

0

IV. Clinical Use I1l. MRNA-LNP fFormulation and F&F

Sterile
EFSF::F":; = Administration i ?or::‘“tl;'l;i::
Purification
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THE BIOTHERAPY EXPER

sanofi 05/12/2024 14




Internal

Synthése peptidique en phase solide Synthese d’ADN

Ry
HO ~
Y\E_PG >10 kb DNA
° Ho B o B -
NHy 2 N —_— N 2 Base 2000s
N—-PG NH-
Coupling \L(\H Deprotection \g/\ 2 dinucleotide Enzymatic
Ry HO 1963 syntheSIzusmg 4 >
Coupling | HO~ Sy pe o X' Solid-phase protlectg .
o H synthesis nucleotides ‘
2021
TS5 ST 'S § § 0 S\
TN ’ . m/\N’u\( HO_Il O of >10 kb DNA
Cleavage o "R Deprotection o "R \ﬁ’/ ) // - O
0 1981
Ry O II 0 R? Phosphoramidite 2009
e )JYNHZ chemistry Nature Methods
\H/\H Or further coupling/ Gibson
o Rz deprotection cycles
OH
From Elizabeth Denton Hoose, A., Vellacott, R., Storch, M. et al. DNA synthesis technologies to close the gene writing

gap. Nat Rev Chem 7, 144-161 (2023). https://doi.org/10.1038/s41570-022-00456-9
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ADCs became 1st line therapy for some cancer

Target antigen

Antibody

Linker

& Key functions

Recognition of target
cancer cells

Guidance system for
cytotoxic drugs

Bridge between antibody
and drugs and to control
the release of drugs
inside cancer cells

Warhead for destroying
cancer cells

Fu, Z., Li, S., Han, S. et al. Antibody drug conjugate: the “biological missile” for targeted cancer therapy. Sig Transduct Target Ther 7, 93

(2022). https://doi.org/10.1038/541392-022-00947-7
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Merci

sanofi
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