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MembranePlus Simulation of octanol/water partitioning:

Purpose The MembranePlus structure-based model was trained on Caco-2 data The.Caco-Z in vitro K_ for P-gp was detgrmi.ned to be 240 uM (Troutman, 290.3). However,
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estimates with a cellular simulation of Caco-2 apparent permeability to  to00 2nd hydrogen bonding features. validated in a separate experiment using kinetic data at five concentrations (Figure 5).
determine the intracellular unbound K, for efflux transporters. 3 1400- _ 22 drugs A->B Papp at pH 7.4 and pH 6.5
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without inhibition of P-glycoprotein (P-gp) (Troutman and Thakker 2003) was Figure 2: MembranePlus simulation of N-2-benzoyloxyethyl-N,N-dimethyl-(2- § o _* Donor o S /' - oot Figure 5: Observed (symbols) and predicted (lines) apical and basolateral
used to fit the value of the intracellular unbound K_ for P-gp. Finally, the K_ hy;droxye?hyl)-(l\l-osty)l-ammonitum btrorrslidet:‘ri)m donor (V\{ater)tir;to octarloI:nd bacI; oo —:ower(ReczzerConcowo :: concentrations of digoxin using the fitted intracellular unbound K_ value of 95.3 uM.
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h'l and exit from octanol (k, = 0.477 h1). Partition coefficient was (P = k,/k, = 1.82. A B

(PBPK) model of digoxin using GastroPlus™ (Simulations Plus, Inc., Lancaster, logP = 0.26).
CA). To account for the in vivo distribution and clearance of digoxin, the PBPK
model incorporated permeability-limited liver, kidney, and muscle tissues with

Figure 4A: Observed vs. predicted apical and basolateral concentrations of the 44
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basolateral influx and apical efflux transporters. The PBPK model simulation Figure 4B: Observed vs. predicted Caco-2 Papp of the 22-compound Caco-2 dataset transporter-mediated basolateral influx, MRP3-mediated basolateral efflux, and P-gp-
results were compared to literature plasma concentration-time (Cp-time) data | o4 Kbinyi etho | 5 Kubiny! ethos | o6 Kubiny! Methos using the default Structure-Based Membrane Transport model mediated apical efflux. Permeability-limited kidney with passive and OATP4C1-mediated
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and excretion. Figure 3: MembranePlus simulation of N-2-benzoyloxyethyl-N,N-dimethyl-(2- : e ey Eﬂuhiéﬁﬁﬁziéimﬁ
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| Mocrbn  Swwry | Figure 6A: Observed (symbols) vs. predicted plasma conc. (blue) and urinary excretion (red) of
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] 1 Digoxin Caco-2 Papp digoxin assuming the intracellular unbound P-gp K_ value of 95.3 uM (Ochs, 1978).
-/_/—m Membrane Figure 6B: Observed (symbols) vs. predicted plasma conc. (blue) of digoxin for a PO formulation with
‘ __/__,:'r B (n-Octanol) [~ 6.5 um radius particle size (Jounela, 1975).
L ° ’ J Figure 6C: Observed (symbols) vs. predicted plasma conc. (blue) of digoxin for a PO formulation with
o (M2 0) 51 um radius particle size (Jounela, 1975).
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