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Introduction

Target-mediated drug disposition (TMDD) models play an important role in elucidating non-linear pharmacokinetics (PK) of monoclonal antibodies (mAbs),
Incorporating complexities arising from processes such as non-specific clearance, target turnover, target binding and target-drug internalization giving rise to
non-linear and dose-dependent PK of mADbs [1,2,3]. When mADb targets soluble proteins, the formation of circulating Ab-target complexes introduces a
challenge in characterizing kinetics and dynamics of both free Ab and target molecules. In some cases, no assays are available to measure free drug and
target, further complicating the interpretation of the PK. This becomes even more relevant, when elimination characteristics of drug-target complexes masks
the PK of free Ab. We developed a physiologically based pharmacokinetic (PBPK) model for a plasma soluble target to perform a simulation study to
characterize and understand the drivers of non-linear PK and pharmacodynamics (PD) behaviors. Learnings from a mechanistic and bottom-up approach
like PBPK were used to generate structural models and parameter ranges for PopPK/PD models which in turn provide mechanistic insights.

Methods

Modeling and simulation for PBPK model were performed with PK-Sim, MoBI and ospsuite-R package belonging to Open Systems Pharmacology available as
freeware under the GPLv2 License [4] and the adult model was built according to Kuepfer et al. [5]. The PBPK model included binding to the plasma soluble
target with single binding site. Target turnover (target synthesis and degradation) was also considered. We investigated two scenarios: 1) mAb can bind to a
single target generating 1-to-1 complex and 2) mAb can bind to two targets in a two-step fashion generating 1-to-1 and 1-to-2 complexes. The target, Ab and
complexes are allowed to distribute in plasma and interstitial spaces with different volume of distribution due to different molecular weights. The Ab and
complexes are eliminated via endosomal clearance and protected from endosomal clearance by FcRn mediated recycling [6]. Clearance differences of
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Results

PK of mAbs for membrane bound target can indicate the duration and extend
of target saturation, however, PK of total mAbs for plasma soluble targets can
lead to misinterpretation. Unlike time profiles of free antibody which can show
up to four different phases due to TMDD leading to dose over-proportional
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For mADb targeting plasma soluble proteins, masking of underlying TMDD by
different complexes can lead to misinterpretation. Building PopPK/PD model Is
particularly challenging in absence of free target and antibody time profiles and
benefit from mechanistic and bottom-up approach from PBPK to generate
structural models, generate hypothesis and identify drivers of PK and PD.

; ; ; [6] Niederalt C, Kuepfer L, Solodenko J, Eissing T, Siegmund HU, Block M, Willmann S, Lippert J. A generic whole body physiologically based
tOtaI antlbOdy time prOflle can be Strengthened or Weakened fOr e-g- due to pharmacokinetic model for therapeutic proteins in PK-Sim. Journal of pharmacokinetics and pharmacodynamics 2018;45:235-257.
different clearance of COmplexeS. [7] Gibiansky L, Gibiansky E. Target-mediated drug disposition model: approximations, identifiability of model parameters and applications to

the population pharmacokinetic—pharmacodynamic modeling of biologics. Expert opinion on drug metabolism & toxicology 2009;5(7):803—-812.

Health for a//, /—/unge/" for none © Bayer | Pharma R&D, MIDD | S Duwal, J Zisowsky, A Yassen, C Niederalt | PAGE meeting Rome 2024


http://www.open-systems-pharmacology.org/

	Examples
	Folie 1: Target-mediated drug disposition of monoclonal antibody binding to plasma soluble target


