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Abstract

New modalities are rapidly increasing their share in the discovery and development of biologics. These new
modalities introduce uncertainties with respect to their pharmacokinetics (PK), target interactions, and
consequentially their pharmacodynamics (PD). The prediction of PD for new modalities in the absence of
prior clinical or preclinical in vivo data is challenging, especially when the involved biological networks are
not precisely known. However, the prediction of PK and target engagement can be based on PBPK models
that contain the influence of the molecular properties in which the new modality differs from previously
tested modalities. Such parameters are often available, especially in platform PBPK models that have been

applied to small and large molecule drugs, large molecules of different sizes, in different species, for
different targets, and for different diseases. The value of integrated PBPK and QSP models is illustrated by
the example of FcRn inhibitors, where the new modality could be described by the existing PK-Sim large
molecule model structure after updating the model implementation with preclinical model data. The value
of target engagement models within whole-body PBPK models for biologics is illustrated by a recent
investigation that demonstrated the impact of tissue volume, target turnover, target binding, and
molecular size on tissue concentrations and target occupancy. A range of literature values for these
parameters can be used for novel modalities where the system-specific parameters are unknown. We
conclude that the integration of PBPK and QSP models offers valuable information and insight into the
most relevant molecular and system-specific properties of (novel) biologic modalities in drug discovery and
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https://nam10.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.open-systems-pharmacology.com%2F&data=05%7C02%7CMOzimek%40cop.ufl.edu%7Cac7ff580a5df4886fe4008dc7a78b9ef%7C0d4da0f84a314d76ace60a62331e1b84%7C0%7C0%7C638519906171808710%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=J323m7pht9ETSqm6qbcwI77uHgdIDVRQ1HyEBTpjLW4%3D&reserved=0

