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providing a practical solution for DMPK groups working on complex drug classes.

Introduction

Plasma protein binding (PPB) is a key determinant of drug distribution, clearance,
and pharmacological activity. While conventional methods such as equilibrium
dialysis and ultrafiltration are well established for small molecules, they often fail
when applied to complex modalities like lipidated peptides, protein fragments,
PROTACs, and macrocycles. Slow diffusion, high lipophilicity, and extensive bin-
ding frequently lead to low recovery and inconsistent results. Reliable methods
capable of quantifying very low free fractions are therefore essential to support
the development of next-generation therapeutics.
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We developed a kinetic binding model that mechanistically describes time-resol-
ved binding based on drug-specific on- and off-rates. The model captures satura-
tion effects and nonlinearities arising from competitive interactions, providing an
accurate representation of complex binding behavior. It explicitly incorporates
binding to the major plasma proteins, aloumin and al-acid glycoprotein (AGP), as
well as binding to the TRANSIL beads, ensuring a realistic description of the expe-
rimental system.

The model accounts for binding of the test item (S) to three key components: bin-
ding protein 1 (P1, albumin), binding protein 2 (P2, a1-acid glycoprotein), and the
beads (B). Each interaction is described by its specific on-rates (m) and dissociati-
on rate (k) constants, allowing the model to capture the full kinetics of binding
across all relevant phases.
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Fig. 3: Analyzing the influnce of the plasma dilution steps using the simulation model and a 5 uM test item con-
centration. A: initial plasma diltution: 1:3, subsequent dilutions steps 1:2; B: initial plasma diltution: 1:3,

Fig. 4: lllustration of the importance of the non-linear model. Simulations

show binding profiles across varying albumin dissociation constants

under conditions of strong AGP binding. A simple model assuming al-
bumin binding alone produces accurate estimates only when albumin
affinity is strong; once albumin binding weakens, estimates deteriorate
while AGP binding dominates.

subsequent dilutions steps 1:3; C: initial plasma diltution: 1:3, subsequent dilutions steps 1:4; D: initial
plasma diltution: 1:5, subsequent dilutions steps 1:2; E: initial plasma diltution: 1:5, subsequent dilutions
steps 1:3; F:initial plasma diltution: 1:5, subsequent dilutions steps 1:4.



