Subcutaneous administration of ADCs

Alexandre Detappe, Ph.D.
Nanomedicine laboratory

ICANS Strasbourg, FR

Gustave Roussy, Villejuif, FR
www.detappelab.com

CRS =3 NEXT-GENERATION
ANNUAL MEETING PHILADELPHIA, PA DELIVERY INNOVATIONS
& EXPOSITION JULY 13-18, 2025



Disclosures @

Co-founder: Recobia Tx, TherO2, TMAD
Shareholder: M&Wine, Recobia Tx, TherO2, L.E.A.F. Pharmaceuticals
Board Member: Syndivia, Biper Tx, Elikya Tx

Consulting: DICE, Ceptux Tx, Pearl Bioscience, Poly-Dtech, Nano-H, Samsung Bioepis

NEXT-GENERATION
DELIVERY INNOVATIONS

CRS ==

ANNUAL MEeTINé PHILADELPHIA, PA
& EXPOSITION JULY 13-18, 2025




Clinically approved ADCs S

Mylotarg Adcetris Kadcyla Besponsa
Acute myeloid leukemia (AML) Hodgkin lymphoma, systemic anaplastic HER2-positive metastatic Acute lymphoblastic
large-cell lymphoma (sALCL). breast cancer leukemia (ALL)

éPﬁzer OSeagen Genentech ePﬁzer
» 13 ADCs clinically approved PR (=7 W ) W (")) W—— ") S—. -
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. L. . : Enhertu Padcev Polivy Lumoxiti

) 100+ I n CI I n |Ca| trl a.I S : HER2-positive breast cancer, Locally advanced or metastatic Relapsed or refractory diffuse Relapsed or refractory hairy cell
: HER2-positive gastric cancer urothelial cancer large B-cell lymphoma (DLBCL) leukemia (HCL)
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Zynlonta Tivdak Elahere
Triple-negative breast cancer Relapsed or refractory large Recurrent or metastatic Epithelial ovarian, fallopian tube,
(mTNBC), metastatic B-cell lymphoma cervical cancer or primary peritoneal cancer
urothelial cancer
oo
J GILEAD /BC == OSeagen ‘Genmab  immun.gen obbvie

STEVE HARVEY « GENE MAKER « CAMENA BIOSCIENCE
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Subcutaneous translation is a multi-benefit platform for every player in the S

value chain
' PATIENTS

QG Less painful, no infection, stronger treatment adherence

&a HEALTHCARE PROFESSIONALS

Time savings with less preparation, fewer risks

HOSPITALS / SPONSORS
Reduced medical resource utilization and treatment costs

O PHARMACEUTICAL INDUSTRY
Competitive advantage and life cycle management
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Patent cliffs for mAbs and ADCs over the next few years

N recoroan ) NOVARTIS @P fizer
Benlysta Sylvant Cosentyx Adcetris Padcev
(belimumab) (siltuximab) (secukinumab) (brentuximab vedotin) (Enfortumab vedotin)
2.2B%$ 0.9B$ 5B$ 1.5B$ 1,1B$
-
AMGEN Johnson&dJohnson AstraZeneca u AstraZeneca
Prolia Ocrevus Darzalex Imfinzi Da"“'“'mk’“’_l_ Er;hertu b
(denosumab) (ocrelizumab) (daratumumab) (durvalumab) (dras utzuma :
4B$ 7.1B$ 10 B$ 4.2B$ eruxtecan)
2.6B$
2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
03 MSD @Pﬁzer
Kadcyla Keytruda Tecentriq ~ Tivdak
(Trastuzumab- (pembrolizumab) (atezolizumab) (Tisotumab vedotin)
emtansine) 20 B$ 4.1 B$ 85 M3
2.2 B . e
® I Bristol Myers Squibb’
- Opdivo
. Taltz (nivolumab) IV formulation
(ixekizumab) 9B$ SC formulation
1B$
By reformulating the API from IV to SC, a new drug can be registered and launched
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Current trend toward reformulating proteins for SC administration

Direct Enzymes Viscosity
reducers

Hydrogels § Microparticles*

*By dehydration technics, electrospray or spray-drying
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Our approach

» Mixture of a sterile polymeric solution and ready-to-use
clinically approved antibodies (mAbs, ,bsAbs, ADCs, ...)

» Chitosan offers a wider range of functionalization
option thanks to the reactivity of its amine and hydroxyl
groups

» Easily injectable

» No cross-linking agent (potentially toxic and not suited
to drug delivery approach)

» Fast gelation properties due to zwitterionic behavior
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Clinically approved IV-ready
therapeutic antibody

.| Antibody entrapped
in hydrogel
o :

Zwitterionic chitosan

Hydrogel
\ with antibody
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Characterization of the hydrogel platform S

1{ &H %ﬂ\ Hom:mfa:ed.o:uwv) 1{ &H %H % %

Fm: functionalized moiety

Polymer size by SEC-MALS Structure identification by FTIR & NMR + quantification of grafting by *H NMR
. | Fmmoieties |
% : Chitosan
i .

— Grafting rate (y) : 23.0 + 0.5%
— Acetylation degree (x) : 1.0 £ 0.2%

Fm moieties signal

B
gl
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Characterization of the hydrogel platform with trastuzumab

Frequency sweep Viscosity Injectability
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Pharmacokinetic profile comparison with Herceptin SC in balb/c mice S

—¢— SC mRT-Trastuzumab (Trazimera, Pfizer) - 500 mg/kg mRT with mAbs: PK in mice (n=15/groups)
SC Trastuzumab (Herceptin SC, Roche) - 600 mg/kg

10+

—e— |V Trastuzumab (Trazimera, Pfizer) - 500 mg/kg
Formulation Dose (mg/kg) AUC (mg.day/mL) Corax(mg/mL)

1_
fﬁl\\ IV Trastuzumab 500 28 4.22
[} Herceptin SC

0.1+
(FHUPH20) 600 7.9 1.72

Plasmatic concentration
of trastuzumab (ug/mL)

mRT-Trastuzumab 500 9.5 0.86

0.01 T T T T

Days

Playing with polymer concentration enables controlled release properties

Q

e 6h  24h 48h 96h 192h 2100 == rHUPH20+Trastuzumab i 8100 = 100:0 @

s} 2 754% == Hydrogel+Trastuzumab Cred ™ -_E, 75 = 67:33 Co "
+ 3 X Ly N .
a@ 5 IV Trastuzumab HE 2 50:50 M
o= 2 50 Lo : » 50 tal @@
5 E = 25 3 z == £ 25 u
T 3 ‘s NE = —— — .
23 S AUC | : 5 AUC, o]
£ 2 o= b g ofeee ey e

= E 0 100 200 300 400 01234 3 0 100 200 300 400 0 2 4 6
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Therapeutic study with repeated administration in xenograft BT474 mice S

Bodyweight change (%) (n=8/group) Mean (£ SEM) tumor fold change (n=8/group)
Arrows indicate treatment administration.

1000
S 800 ~»- PBS
S NS e~ SCmRT
'% 89 —8- SC Herceptin (15 mg/kg)
< 7 -
E _‘; g 400 -o— |V Trastuzumab (10 mg/kg)
c) —
© 2 £ 200+ ~o- SC mRT-Trastuzumab
s = (15 mglkg)
3 e -8~ SC mRT-Trastuzumab
m 30 mg/k
-20 T T T . | -200 (30 mg/kg)
0 10 20 30 40 50 0 o
Days post-randomization Days post-randomization
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Modifying the hydrogel formulation enables controlled release profile S

100 —+— SC dRT-Trastuzumab (Trazimera, Pfizer)

s | Ongoing
=" | degradation

—e— SC Trastuzumab (Herceptin SC, Roche)

NHP n°1
H&E

ERP‘ £ w o :
“ Week1 Week2 Week3 Week4 H © g
| | | | | - g o g TR
ety v te 1t |'Q€\' £ 0 NN ; e 1
e roronl I 1 g 5 3= & o
I =P oo a8l <
I |Blood draw = - =z o 5
I Jusimaging 0 : : : . : : 5} ;
0 5 10 15 20 o
Time (day) o]

CD3

* Innonhuman primates, dRT formulation provides similar pharmacokinetic profiles than the clinically-approved formulation

+  Biodegradability is observed by ultrasound imaging upon 1 mL hydrogel SC administered at 100 mg/mL trastuzumab
concentration
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Characterization of the hydrogel platform with T-DM1

Frequency sweep Viscosity Injectability
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T-DM1 remains stable up to 1 month at room temperature S

Quantification of Drug-to-Antibody Ratio (DAR) '!” & Quantification of glycoforms
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Hydrogel improves biocompatibility of SC TDM1 in mice S

» Balb/c mice (immunodeficient) » C57BL/6 mice (immunocompetent)

Day 1 Day 3 Day 6

5 2

iy 5%

=0 o E

Qe Fo

Fo @
e o
[Te)

[=] —~

0 o

T NN S o E

25 ‘ ‘\‘v .;): J ¢ 2 “# E 8

E < g ‘l‘%/ e / > x
= g’ i g &7 :§ E
Eo _ mRT-TDM1 [ ] °
£8 L ’ 2

Day 3 Day 1 Day 14 Day 28 o 3

s>

o€

(=}

=
o
€

20 15
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Hydrogel improves biocompatibility of SC TDM1 in human skin S

TISSUE MODEL PRODUCTION TREATMENT ANALYSIS & DATA
INTERPRETATION
@ N

» mRT is well-tolerated: no adverse effects observed

» mRT protects T-DM1 and limits skin alteration due to T-DM1 alone

Multiple models =
from a single donor ‘, } Testing multiple
== M
| condnuzjr:)srl g? asingle Cell viability
) Cell death
N 7 Apoptosis
— Necrosis

mRT-TDM1 - D7

PBS (control) — D7

( RS e NEXT-GENERATION
ANNUAL MEeTING PHILADELPHIA, PA DELIVERY INNOVATIONS
& EXPOSITION JULY 13-18, 2025




Biodegradability is observed on nonhuman primates S

Nonhuman primates (N=3/group)
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» Complete biodegradation is observed after 25 days post-SC administration
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Mono-administration study

~®- SC mRT-TDML1 (Kadcyla,Roche) - 17.5 mg/kg
—- SC mRT-TDML1 (Kadcyla, Roche) - 30 mg/kg

(23
=3
o

—& |V TDML1 (Kadcyla, Roche) - 15 mg/kg

N
=3
o

» Pharmacokinetic
study in healthy balb/c

Plasmatic concentration
of T-DM1 (ug/mL)

Days

Bodyweight change (%) (n=8/group)

n
o
]

[N
o
1

» Therapeutic efficacy
study in BT-474

i
o

Body weight variation (%)
o
ry

N
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T
10 20 30 40 50
Days post-randomization

o
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mRT with ADC: PK in mice (n=15/group)
(Titration of trastuzumab antibody)

Dose AUC

Formulation (mg/kg) (ug.day/mL) Crnax (Hg/mL) Bioavailability
IV TDM1 15 3753 196 100%

mMRT-TDM1 17.5 2428 132 55%

mMRT-TDM1 30 3283 193 44%

Mean (+ SEM) tumor fold change (n=8/group)

Fold change
tumor size (%)

Arrow indicates treatment administration.

PBS

SC mRT

IV TDM1 (17.5 mg/kg)
SC mRT-TDM1

(17.5 mg/kg)

SC mRT-TDM1
(30 mglkg)

0 10 20 30 40 50
Days post-randomization
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Conclusion @

» Successful translation of chitosan-based hydrogel for SC mAbs delivery
» Improved stability at room temperature of ADCs

» Biocompatibility of SC administration of hydrogel-TDM1

» Non-inferior therapeutic outcome in comparison to IV TDM1

Remaining tasks: Therapeutic study with multi-administrations, versatility study with additionnal ADCs
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