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Clinically approved ADCs

➤ 13 ADCs clinically approved

➤ 100+ in clinical trials

➤ All are developed for IV route



Subcutaneous translation is a multi-benefit platform for every player in the 

value chain

HEALTHCARE PROFESSIONALS

Time savings with less preparation, fewer risks

HOSPITALS / SPONSORS

Reduced medical resource utilization and treatment costs

PHARMACEUTICAL INDUSTRY

Competitive advantage and life cycle management

PATIENTS

Less painful, no infection, stronger treatment adherence



Patent cliffs for mAbs and ADCs over the next few years

2025 2026 2027 2028 2029 2030 2031 2032 2033

Keytruda 

(pembrolizumab)

20 B$

Enhertu

(Trastuzumab-

deruxtecan)

2.6B$

Kadcyla

(Trastuzumab-

emtansine)

2.2 B$

Imfinzi

(durvalumab)

4.2B$ 

Darzalex

(daratumumab)

10 B$

Opdivo

(nivolumab)

9 B$

Tecentriq

(atezolizumab)

4.1 B$

Adcetris

(brentuximab vedotin)

1.5 B$

Prolia

(denosumab)

4 B$

Ocrevus

(ocrelizumab)

7.1 B$

IV formulation

SC formulation

Benlysta

(belimumab)

2.2 B$

Taltz

(ixekizumab)

1 B$

Sylvant

(siltuximab)

0.9 B$

Cosentyx

(secukinumab)

5 B$

2034

Padcev

(Enfortumab vedotin)

1,1B$

Tivdak

(Tisotumab vedotin)

85 M$

By reformulating the API from IV to SC, a new drug can be registered and launched



Current trend toward reformulating proteins for SC administration

Microparticles*HydrogelsViscosity 

reducers

EnzymesDirect 

SC

*By dehydration technics, electrospray or spray-drying

Jacquot et al. Adv Mater. 2024



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



Characterization of the hydrogel platform

Fm moieties

Chitosan

→ Grafting rate (y) : 23.0 ± 0.5% 

→ Acetylation degree (x) : 1.0 ± 0.2% 

ʋ-C=O 

ester & acid

ʋ-C-O ester

ʋ-C-O-C

ʋ-C=OOH 

ʋ-OH 

ʋ-C=ONH 

ʋ-NH2 bending

ʋ-NH2 streching

ʋ-C-N`

Fm moieties signal

Chitosan signal

x y1-x-yx 1-x

H2O/1,2-propanediol (1:1, v/v)

RT

Fm: functionalized moiety 

Structure identification by FTIR & NMR + quantification of grafting by 1H NMRPolymer size by SEC-MALS

Jacquot et al. In prep. 

Data non-published -

please do not share



Characterization of the hydrogel platform with trastuzumab
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Jacquot et al. In prep. 

Data non-published -

please do not share



Pharmacokinetic profile comparison with Herceptin SC in balb/c mice

Jacquot et al. In prep. 

Data non-published -

please do not sharex

Formulation Dose (mg/kg) AUC (mg.day/mL) Cmax (mg/mL)

IV Trastuzumab 500 28 4.22

Herceptin SC 
(rHuPH20)

600 7.9 1.72

mRT-Trastuzumab 500 9.5 0.86

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

SC Trastuzumab (Herceptin SC, Roche) - 600 mg/kg

IV Trastuzumab (Trazimera, Pfizer) - 500 mg/kg

Grea et al. Adv Mater 2023

Playing with polymer concentration enables controlled release properties



Therapeutic study with repeated administration in xenograft BT474 mice

Jacquot et al. In prep. 

Data non-published -

please do not share

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

Arrows indicate treatment administration.
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Modifying the hydrogel formulation enables controlled release profile

Grea et al. Adv Mater 2023

vv

N
H

P
 n

°3
N

H
P

 n
°1

N
H

P
 n

°2

d
R

T-
Tr

as
tu

zu
m

ab

0 5 10 15 20

0

20

40

60

80

100

Raw Pk curves

Time (day)

%
ID

 o
f 

tr
a
s
tu

z
u

m
a
b

SC dRT-Trastuzumab (Trazimera, Pfizer)

SC Trastuzumab (Herceptin SC, Roche) 

• In nonhuman 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



Characterization of the hydrogel platform with T-DM1

0.1 1 10 100

1

10

100

1000

Frequency sweep 

Angular frequency (rad/s)

G
' &

 G
" 

(P
a
)

G' - 100 g/kg

G" - 100 g/kg

G" - 25g/kg

G' - 25g/kg

G" - 50 g/kg

G' - 50 g/kg

0.01 0.1 1 10 100 1000

0.1

1

10

100

1000

10000

Viscosity 

Shear rate (1/s)

V
is

c
o
s
it
y
 (

P
a
.s

)

100 g/kg

50 g/kg

25 g/kg

25 g/kg 50 g/kg

0

20

40

60

80

100

 

F
o
rc

e
 (

N
)

Injectability

Limit for injectability
Hydrogel only

Hydrogel+TDM1

0.1 1 10 100

1

10

100

1000

Frequency sweep

Angular frequency (rad/s)

G
' 
&

 G
" 

(P
a
)

G"_ mRT

G'_ mRT

G"_ mRT-TDM1

G'_ mRT-TDM1

0.1 1 10 100 1000

1

10

100

1000

Strain sweep

Shear strain (%)

G
' 
&

 G
" 

(P
a
)

G"_ mRT

G'_ mRT

G"_ mRT-TDM1

G'_ mRT-TDM1

0.1 1 10 100 1000

1

10

100

1000

10000

Flow sweep

Shear rate (1/s)

V
is

c
o

s
it

y
 (

P
a
.s

)

mRT

mRT-TDM1

Frequency sweep

Frequency sweep

Viscosity Injectability

Strain sweep Flow sweep

Angular frequency (rad.s-1)

Angular frequency (rad.s-1)

Shear strain (%) Shear rate (s-1)

Jacquot et al. In prep. 

Data non-published -

please do not share



T-DM1 remains stable up to 1 month at room temperature

Jacquot et al. In prep. 

Data non-published -

please do not share

Quantification of Drug-to-Antibody Ratio (DAR)
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Hydrogel improves biocompatibility of SC TDM1 in mice
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Data non-published -

please do not share



Hydrogel improves biocompatibility of SC TDM1 in human skin

mRT – D7 T-DM1 – D7 mRT-TDM1 – D7PBS (control) – D7

➤ mRT is well-tolerated: no adverse effects observed

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



Biodegradability is observed on nonhuman primates
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➤ Complete biodegradation is observed after 25 days post-SC administration



Mono-administration study

mRT with ADC: PK in mice (n=15/group) 

(Titration of trastuzumab antibody)

Formulation
Dose 

(mg/kg)

AUC 

(µg.day/mL)
Cmax (µg/mL) Bioavailability

IV TDM1 15 3753 196 100%

mRT-TDM1 17.5 2428 132 55%

mRT-TDM1 30 3283 193 44%
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➤ Pharmacokinetic 

study in healthy balb/c

➤ Therapeutic efficacy 

study in BT-474



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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