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Objectives:

(1) Develop a combined FcRn—TMDD model and examine its behaviour in various relevant parameter regimes. (2) Develop an asymptotic framework
in the high binding-affinity limit to describe the characteristic phases of the combined model. (3) Derive relevant pharmacometric expressions for the

problems, and thereby obtain a deeper understanding of the dynamics governing an FcRn—TMDD system.

Introduction:

e Antibody pharmacokinetics (PK) is typically governed by two key mechanisms: non- e One of the simplest combined models can be
specific endosomal clearance modulated by neonatal Fc receptors (FcRn) and target- constructed by including target receptors in the
mediated drug disposition (TMDD). Usually the former is incorporated in a similar plasma space of the basic FeRn model explored
manner in many of the physiology-based pharmacokinetic (PBPK) models presented in Kétai et al. (2024).

in the literature; see e.g. Willmann et al. (2003); Garg and Balthasar (2007); Shah
and Betts (2012); Niederalt et al. (2018).

e An important aspect to consider is the magni-
tudes of the parameters involved. If there is a

e TMDD is incorporated in PBPK models to address the effects of ‘high-affinity—low- significant time scale gap between the two clear-
capacity’ binding sites on antibody PK and thereby account for target-mediated ance processes, one or the other will dominate
(specific) clearance. While the two mechanisms have been studied thoroughly and antibody clearance. Hence, the most relevant
independently through minimal models, e.g. by Peletier and Gabrielsson (2012) and parameter regimes are likely those that result
Kristiansen (2019), and by Katai et al. (2024), respectively, their coupling and inter- in both clearance mechanisms coming into play
action remains to be explored to that level of detail. over the same time scale.

Problem Definition & Methods

e Constructed a combined FcRn—TMDD model based on the
FecRn-model of Katai et al. (2024) by including target binding
in the plasma space.

The three-tiered scaling framework of Katai et al. (2024) was
used to rank the parameters corresponding to the TMDD-
submodel; the key consideration was that both the specific
(TMDD) and the non-specific (FcRn) elimination processes
were required to appear over the same time scale.

Accurate asymptotic expressions were obtained for each char-

acteristic phase of the problems that provide valuable insight
for future PBPK as well as standard PK-PD modelling efforts.

The results may also be utilised to assess the validity of various
quasi-equilibrium, quasi-steady state and Michaelis—-Menten

assumptions, but also to address parameter (non)identifiability
(Peletier and Gabrielsson, 2012; Kristiansen, 2019).

Results

Problem definition Low elim. rate constant case (ii)—the solution structure & accurate theory

e Basic FcRn-modulated endosomal degradation mechanism based on Patsatzis
et al. (2022); Katai et al. (2024), but with target receptor binding in the

e [llustration of the solution structure for case (ii):

e A comparison between the asymptotic theory and the

full solution to the system:
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