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Despite detailed knowledge on the molecular processes involved in the disposition of

monoclonal antibodies (mAbs), the structure, interpretation and parameterization of

physiologically-based pharmacokinetic (PBPK) as well as classical compartment

models is very diverse, with no apparent consensus.

Motivation

To develop a simplified PBPK model, in mice, that

• integrates the known relevant pharmacological processes to reliably

describe mAbs disposition

• accounts for available plasma and tissue data including the correction for

residual blood.

To derive low-dimensional compartment models consistent with the simplified

PBPK model which allow for a mechanistic interpretation.
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Conclusion
We developed a simplified PBPK model which allows for a better understanding of the

disposition of mAbs, i.e. permeability-limited tissue distribution, linear total plasma

clearance. Based on an extension of the lumping approach, we give a rational to the

variety of empirical model successfully used to describe plasma data of mAbs. We

moreover find that from commonly measured tissue data, it is not possible to identify

which tissues are eliminating.

Simplified PBPK model with extravasation

rate-limited tissue distribution

Important assumptions underlying the derivation

of the simplified PBPK model:

1) IgGendo and mAb bind to FcRn with similar affinities:

KDIgGendo
= KDmAb

2) plasma mAb << plasma IgGendo:

Linear intrinsic clearance potentially from any tissue

PBPK parameters to be estimated:

1. elimination-corrected tissue partition coefficients, K���
� ; in PBPK model Cpla

replaced by Cpla,forced predicted by an empirical 2-compartment model describing

plasma data

2. tissue extraction ratio, E���, using the ‘full’ Simplified PBPK model .

Modelling and simulations performed in MATLAB R2010a.

Rate of change of Cpla and Ctis:

V���
d

dt
C��� = L��� ∙ 1 − σ��� ∙ C��� −

C���

K���

− CLint��� ∙ C���

V���
d

dt
C��� = L��� ∙ C�� − 1 − σ��� ∙ C���
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Plasma and tissue concentration predictions of sc. 2 for 7E3

(8mg/kg, IVb) in WT mice [1] (lower profiles: without residual blood

contamination)
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Plasma concentration predictions of sc. 2 for

T84.66 at 3 dose levels (1, 10, 25 mg/kg, IVb),

in nude mice [2]

The simplified PBPK model describes the

plasma and tissue data of 2 mAbs in mice

Estimating mAb tissue biodistribution

coefficients ABCtis and total plasma clearance 

CLplatot

Only total plasma clearance can be reliably

estimated, but not individual tissue

contributions.

Estimated extraction ratios (E���) and total plasma clearance (CLpla���)Estimated elimination-corrected tissue

partition coefficients (K���
� ) and resulting

antibody biodistribution coefficients (ABC���)

ABC��� ≪ 1 reflects the

flow-induced partitioning i.e.

Qinflow << Qoutflow.

Different simple compartment models are consistent with the simplified PBPK model,

depending on the definition of central and peripheral compartments and assumption

on eliminating tissues.
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Several classical compartment models are

consistent with the simplified PBPK model

Rate of change of Ccen and Cper when clearance from central compartment:

V���
d

dt
C��� = L ∙

C�� 

K�� 

− 1 − σ�� ∙ C��� − CLplasma��� ∙ C���

V�� 
d

dt
C�� = L ∙ 1 − σ�� ∙ C��� −

C�� 

K�� 

Prediction of plasma and tissue profiles in

presence of a hypothetical membrane-bound

target in skin

Typical profiles in presence of target-mediated drug disposition with

• high binding capacity and low elimination rate constant (red)

• low binding capacity and high elimination rate constant (blue)

in comparison to no target expression (black)
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