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Research Progress of the Application of Physiologically-based Pharmacokinetic Model in Therapeutic
Antibodies

WANG Xiaofeng!, HE Qingfeng', LI Zhe?, XIANG Xiaoqiang! (1.School of Pharmacy, Fudan University, Shanghai
201203, China; 2.Department of Pharmaceutical Sciences, The State University of New York at Buffalo, New York 14222, America)

ABSTRACT: OBJECTIVE To explore the research status and application prospects of physiologically-based pharmacokinetic
(PBPK) models in therapeutic antibodies. METHODS Referring to the relevant literature at home and abroad in recent years,
this paper outlined the pharmacokinetics(PK) of antibodies and the influencing factors of PK, summarized the currently available
PBPK models for therapeutic antibodies, and analyzed the establishment and parameter optimization of PBPK models under
different scenarios, as well as important physiological processes to be considered, such as neonatal Fc receptor(FcRn) mediated
recycling and target-mediated drug disposition(TMDD). RESULTS Due to their special structures and biological activities,
therapeutic antibodies had significant differences in absorption, distribution, metabolism and excretion in vivo compared with
small molecule drugs, and had apparent clinical advantages in the field of molecular targeted therapy. Scientifically and
rationally applying the PBPK models might help predict the PK of therapeutic antibodies in animals or humans, which was
essential for developing safe and effective therapeutic regimens. CONCLUSION PBPK modeling has a broad application
prospect in therapeutic antibodies. It is necessary to utilize appropriate model structures based on actual conditions and
constantly improve the prediction performance of PBPK models through model verification and parameter optimization.
KEYWORDS: therapeutic antibodies; physiologically-based pharmacokinetic model; pharmacokinetics; neonatal Fc receptor;
target-mediated drug disposition
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Fig. 1  Structure of the whole body PBPK model for
therapeutic antibodies disposition(?!]
S.I.—small intestine; Du—duodenum; Je—jejunum; ile—ileum; L.I.-large
intestine; Ce—cecum; co—colon; others—include stomach, bladder,
gallbladder and thyroid, et al.
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Fig. 2 mPBPK model for therapeutic antibodies!?’]

Vp—plasma volume; Viympn—lymph volume; CL,—clearances from plasma;
CLi—learances from ISF); Vr—volumes of ISFin tissues that have
continuous capillaries(muscle, skin, adipose and brain.etc); 7 —volumes
of ISF in tissues that have discontinuous or fenestrated capillaries(liver,
kidney, heart.etc); L-total lymph flow equal to the sum of L, and L; o,
o,—vascular reflection coefficients for V't and Vi; op—-the lymphatic
capillary reflection coefficient.
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Fig. 3  Structure of the tissue-level PBPK model for therapeutic antibodies
A-take the endosomal space as a compartment!?!l; B-endosomal space was further sub-divided into 5 compartments according to different pH?2l.
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Fig. 4 Structure of tissue level two-pore PBPK model#!

o, and os—the vascular reflection coefficient of large pores and small
pores; Jiso—isogravimetric flow; PS; and PSs—permeability-surface of
large pores and small pores; CL,,—endothelial pinocytosis rate;
K 4eg—lysosome degradation rate.
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Fig. 5 Structure of two-pore PBPK model for therapeutic antibodies on SC tissue levell*7]
0%¢ and L¢—plasma flow and lymph flow through the SC administration site; Spino—pinocytosis transport rate of IgG; Syipco,—diffusion and convective rate

of IgG; SSCymup—uptake of IgG from SC site interstitial to lymphatic; CL5C},,,c,,—SC site lymphatic capillary IgG clearance; CLS

,mo—SC site pinocytosis

clearance rate; fIgG..,.—1gG recycling fraction of IgG—FcRn complex back to vascular space.
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