Universiteit Reliability of in vitro data for mechanistic prediction of brain extracellular

Leiden

o Nethorlands fluid pharmacokinetics of P-glycoprotein substrates in vivo

LACEDR

@ Introduction Q Methods

Description of drug clearances across the BBB
=" P-gp mediated clearance ( ) was calculated using
(Papp) @NC (ER,) (figure 1) derived from literature

= |[n vitro CL scaled to in vivo through (SAggg) and P-gp
: REF = expression in vivo / expression in vitro

» Passive diffusion across BBB: = Popoasll] ™ SAggs
= P-gp efflux at BBB = (ER.-1) * 2P, a-gll] ™ SAggp trans * REF [3]
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[1][2] plasma ratio ( )
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Figure 1: Schematic overview of in vitro transwell assays and related membrane transport parameters
" Explicitly using in vitro transport Model validation
data extracted from llteratu.re | » Predictions were validated using rat data after
" Evaluate the of literature derived data to of P-gp short or continuous infusion of five P-gp substrates

substrates in

= Median prediction errors (PE) were considered accurate

:* Results
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Table 1: In vitro P-gp expression in different cell lines. Due to variability in the reported values, the o l’ P oo
expression values are categorized into the highest, average and lowest reported expression levels per cell line. —= " r A .ﬂ A
B m ﬁﬁ #
Cell line Highest expression value Average expressionvalue Lowest expression value 0 —e— o —al— o
(fmo[/pg prgtein) (fmo[/pg prgtein) (me[/ug protein) Morphine Paliperidone Quinidine Risperidone Verapamil ’ Morphine Paliperidone Quinidine Risperidone Verapamil
RECE /s Lo/ 2 Figure 2: Overview of literature reported (A) Papp,A:B[l] and (B) corrected efflux ratio (ER,)
LLC-PK1-MDR1 ) ) 13.1 per drug. Different cell lines are indicated by shapes and colours of the observed datapoints.
LLC-PK1-mdria 61 38.1 15.2
MDCKII-MDR1 10.3 6.3 2.2
=" Morphine, risperidone and verapamil brainECF PK were all
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s ., = < = Table 2: Median prediction errors (PE) of risperidone, quinidine and verapamil predictions
= o = o made using LLC-PK1-mdr1a transport data from Uchida et al. [6] and Nicolai et al. [7], using
= 0.1 = the in vitro P-gp expression reported by Uchida et al. or Nicolai et al. Median PE values shaded
S S in green, yellow and red fall in <2-fold error, <3-fold error and >3-fold error, respectively. PE was
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Figure 3: Rat brainECF PK predictions of (A) short infusion and (B) continuous infusion of the P-gp substrates expression -1.14 0.56 -1.08 0.65 -1.56 -1.18 -1.2 0.28
paliperidone, quinidine, risperidone, morphine and verapamil. Each column shows which cell line was used to
determine P, [I] and ER; values that were used as input for the prediction. The colour of the prediction interval
corresponds to the reference from which transport data were retrieved. The upper line of the prediction bands Nicolai
Indicates the predictions made using the highest in vitro P-gp expression value for the given cell line, while the lowest expression A [ U = -0.71 -0.05 0.1 1.09
line of the band corresponds to the lowest expression value. Black lines indicate the predictions made using the
average in vitro P-gp expression. Each row indicates a different drug. Plots without predictions indicate lack of
transport data in a cell line for a given drug. Observed unbound brainECF concentrations are shown as black points.
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