
Development of a PBPK modelling platform of ADCs 
with Rezetecan payload

➢Predict and verify the whole-body

PK of two ADCs with Rezetecan

payload in tumor-bearing mice

with detailed biodistribution data

➢ Identify the parameters guiding

biodistribution of the mAb in

tumor
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This platform helps translational and clinical 

investigations of safety and efficacy of ADCs 

with Rezetecan payload. 

A quantitative understanding of the

whole-body pharmacokinetics (PK)

of antibody-drug conjugates (ADCs)

is essential for establishing the

exposure-response relationship and

evaluating the safety profile of ADCs

[1].

Mechanistic approaches, such as

PBPK and QSP models, integrate

multiple types of data and knowledge

with computational modeling to

examine the relationships between

the drug, the physiology of the

organism and some aspects of the

disease.

+

Anti-HER2 ADC:

Sensitivity Analysis

Anti-CLDN18.2 ADC:

Sensitivity analysis Without adjustment on default mice

physiology, the PBPK modelling

platform was able reproduce the

biodistribution in plasma, healthy

tissues, and tumor reasonably well in

two different xenografted mice models

after administration of 2 different

doses of ADCs sharing the same

payload at different DAR and targeting

different targets.

Small molecule PBPK model of 

Rezetecan (Fig. 3): 

❑ Includes liver and renal elimination,

❑ Built using rat PK data obtained 

from single administration of 

payload at three doses (Fig. 3 right). 

✓ Most input parameters defined from 

experiments

✓ Only renal clearance is optimized.

Translation to mouse  (Fig. 3 left) 

by:

❑ allometric scaling of clearances 

❑ updating the plasma protein binding

ratio

❑ keeping the other small molecule 

parameters constant in the next 

steps.

3 analytes-PBPK model (ADC, 

Payload, TAB): 

❑ Large molecule parameterization 

from experiments and literature 

estimations [4-5]:

❑ in mouse with a tumor compartment 

for SHRA1811(Fig. 4) 

❑ or rat without a tumor compartment 

for SHRA1904 (Fig.5)

The predicted exposure in 12 healthy

tissues and the tumor compartment

was optimized against biodistribution

data in two xenografted mice models

quantified over 4 time-points with at

least 3 mice (Fig. 6, 7).

The target expression in tumors

(compared to healthy tissues) does not

impact the predicted tumor exposure

as much as tumor biology does

(especially the tumor vascular fraction)

(Fig. 8, 9).
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SHRA1811 SHRA1904
Drug ADC with 

Rezetecan
payload (topo1 
inhibitor)

ADC with 
Rezetecan
payload (topo1 
inhibitor)

DAR 6 4
Target HER2 

(no drug binding 
with mouse 
target)

CLDN18.2 
(binding with 
mouse and rat 
target)

PK in Species Mouse Rat
Administration IV bolus, single, 2 

doses (1 & 
5mg/kg)

IV bolus, single, 3 
doses (1, 3 & 10 
mg/kg)

Xenograft Human gastric 
cancer CDX 
(NCI-N87)

Human gastric 
cancer CDX 
(NUGC-4)

Biodistribution 125I-ADC, 5 
mg/kg, 4 time 
points, 13 organs

125I-ADC, 0.95 
mg/kg, 4 time 
points, 13 organs

Indications Breast and lung 
cancers [2]

Gastric and 
pancreatic 
cancers [3]

MODEL STRUCTURE

Tumor

Figure 2: All organs and the tumor are

subdivided into 5 compartments. Target-

mediated drug disposition (TMDD) is

implemented [6-7].

Y: antibody. x: payload. x-Y-x: ADC.

Quasi-steady state with ksyn = kint = kdeg.

Figure 1: PBPK model structure reproduced 

in 16 organs and one tumor (yellow). 

Software: Open Systems Pharmacology (PK-

Sim, MoBi, ESQLabs) 
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Figure 8: Sensitive parameters (bold) for 

whole tumor exposure in mouse NCI-N87 

xenograft after SHRA1811 administration 

at 5 mg/kg.

Figure 9: Sensitive parameters (bold) for 

whole tumor exposure in mouse NUGC4 

xenograft after SHRA1904 administration 

at 0.95 mg/kg.

Translation rat to 

mouse

Tumor compartment

Calibration of exposure in 

tumor and healthy organs

Calibration of tumor 

exposure

Tumor compartment

Calibration of 

plasma PK

Export to MoBi
Calibration of 

plasma PK

Assumptions SHRA1811 SHRA1904
Deconjugation One-step 

deconjugation 
One-step 
deconjugation

Target HER2 
(no drug binding 
with mouse 
target). Binding 
to human CDX 
with affinity 
quantified in 
human.

CLDN18.2 
(binding with 
mouse and rat 
target)
Binding to 
human CDX with 
affinity 
quantified in 
human.

TMDD kDeg # kInt

with high kDeg
[0.01-0.1] 1/h, 
corresponding to  
[7-70 h] of target 
half-life  (Fig. 4, 
6, 8)

kDeg = kInt

with low kDeg
[0.001-0.01] 1/h, 
corresponding 
to [70-700 h] of 
target half-life 
(Fig. 5, 7, 9)

Xenograft
(Human CDX)

NCI-N87: cellular 
fraction > 
vascular fraction 
> interstitial 
fraction

NUGC-4: cellular 
fraction > 
vascular fraction 
> interstitial 
fraction

Post-simulation analysis

Base PBPK model in PK-Sim for Rezetecan

Figure 3: Small molecule PBPK model of Rezetecan

Translation rat to mouse

Anti-HER2 ADC in Mouse 

Plasma calibration

Figure 4: PBPK model of SHRA1811 in 

mouse

Anti-CLDN18.2 ADC in Rat 

Plasma calibration

Figure 5: PBPK model of SHRA1904 in 

rat

Anti-HER2 ADC in Mouse : 

Biodistribution

5 mg/kg

Figure 6: Calibration of exposure in tumor  

and healthy organs in mouse NCI-N87 

xenograft after SHRA1811 administration.

*: not in two-fold range.

*

Anti-CLDN18.2 ADC in Mouse : 

Biodistribution

0.95 mg/kg

Figure 7: Calibration of exposure in tumor 

and healthy organs in mouse NUGC4 

xenograft after SHRA1904 administration.

*: not in two-fold range.

* * *

Compartment Parameter AUC0-336h Cmax

Tumor Vascular 
fraction (%)

0.8 0.91

Endosomes kDFcRn (nM) -0.61 1.48e-3

Tumor Interstitial 
fraction (%)

0.19 3.88e-4

Tumor Volume (L) -0.1 -0.03

Tumor - Target kDTarget (nM) 0.01 3.88e-4

Tumor - Target Expression 
(relative)

-0.02 -4.32e-4

Compartment Parameter AUC0-240h Cmax

Tumor Vascular 
fraction (%)

0.81 0.9

Endosomes kDFcRn (nM) -0.57 1.04e-3

Tumor Interstitial 
fraction (%)

0.14 4.54e-4

Tumor Volume (L) -0.13 -0.04

Tumor - Target kDTarget (nM) 0.1 4.57e-4

Tumor – Target Expression 
(relative)

-0.1 -4.97e-4
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