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Physiologically-based pharmacokinetic model
(PBPK model)
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Whole Body PBPK Model

(Watanabe T et al. JPET, 328, 652-662 (2009))
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Deposition layer
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Boundary conditions at the
vehicle/SC interface
(Appendix B.5)
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Initial condition in deposition layer
(Appendix B.5)
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Fig. 1. Diagram of the model.
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Over-simplified ( Proposed solution) Conventional
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Reduce modeling uncertainty to establish a versatile
framework for user-friendly dermal model for PBK
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Red point: study data
Blue line: fitting curve
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Physiological fractional tissue volumes Value Unit
PBK model combined dermal compartment? Body BW 60 kg
Fat Vic 214.2 mL/kg
Liver Vic 25.7 mL/kg
Dermal uptake Lung Vluc 7.6 ml/kg
L Skin Vskc 37.1 mL/kg
Richly Vrc 29.2 mL/kg
< Skin [ — Slowly Vsc 121.7 mL/kg
Qske Qskc Venous blood Vv 100 mL/kg
Psk PE CA Arterical blood Va 50 mL/kg
— Qc > Physiological fractional tissue flows
cVv cv CA Cardiac output Qc 336 L/hr
Qfc Fat afc 15.6 L/hr
Fb [ qfc cfc Vic CA Fb Liver Qle 87.0 L/hr
Vv [ Pf PE Adipose(Fat) Cfe “ Va Skin Qskc 18.0 L/hr
— Richly Qrc 99.8 L/hr
Qluc Slowly Qsc 10.1 L/hr
T |Qluc Cluc Viuc CA L =] Dermal specific parameter
8 ¢ Plu PE Lung 8 Dermal Penetration Ko PE 0.0025 em/hr
] u_ Cluc = of PE P :
g Qrc = Partition coefficient of PE
) rc Cre A = Blood:Air Pb PE 300815 unitless
5 Q Rapldly Vre q—_(L 9 Fat:Blood Pf PE 0.66 unitless
> Pr_PE perfused Crc & Liver:Blood Pl_PE 0.771  unitless
Qsc Lung:Blood Plu_PE 0.871 unitless
Qsc Csc S|OW|Y v Skin:Blood Psk_PE 1.122 unitless
Ssc CA ; -
fe———— Rapidly perfused: Pr_PE 0.897  unitless
Ps PE perfused (Csc Blood
Qe cl Qlc Slc’w"éﬁg“sec’: Ps_PE 0.1  Unitless
clic
Liver Vie < CA Metabolic rates of PE
PI_PE Clc Vmax Vmax_Metab PE 463 mg/hr/kg bw
. Km Km_Metab PE 40 mg/L
l Clint Clint 192.9 mL/min/kg
Blood Concentration-Time Profile (Single Oral Dose)
200
75
Comparison with human PK data

A) Over-simplified model
B) Combined with fixed dermal
penetration model by CGNM
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