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Supplementary table 1: Drug physicochemical properties used for all model predictions. All values were taken from Drugbank version 5.1.12, except for verapamil which were taken from PubChem. All fup values were derived from Yamamoto et al. (2017)1, except for verapamil which was reported by Holt et al. (2019)2
	Drug
	Molecular weight
	logP
	pKa
	pKb
	fup

	Acetaminophen
	151.2
	0.51
	9.46
	-4.4
	0.81

	Morphine
	285.3
	0.99
	10.26
	9.12
	0.83

	Paliperidone
	426.5
	2.3
	13.74
	8.76
	0.08

	Quinidine
	324.2
	2.82
	13.89
	9.05
	0.14

	Raclopride
	347.2
	3.19
	6.26
	8.47
	0.07

	Risperidone
	410.5
	3.27
	NA
	8.76
	0.07

	Verapamil
	454.6
	3.8
	NA
	9.07
	0.09





	Parameter category (units)
	Name (abbreviation)
	Value

	


Volumes (mL)
	Total brain (Vbrain)
	1.88

	
	Brain ECF (VECF)
	0.36

	
	Brain cell lysosome (VLYS)
	0.018

	
	Lateral ventricles (VLV)
	0.0075

	
	Third/fourth ventricles (VTFV)
	0.0075

	
	Cisterna magna (VCM)
	0.017

	
	Subarachnoid space (VSAS)
	0.135

	
	Microvasculature (VMV)
	0.054

	
Flows (mL/min)
	ECF bulk flow (QECF)
	0.0002

	
	CSF (QCSF)
	0.0022

	
	Cerebral blood flow (QCBF)
	2.87

	

Surface areas (cm2)
	Surface area of BBB (SABBB)
	155

	
	Surface area of BCSFB (SABCSFB)
	25

	
	Surface area of brain cell membrane (SABCM)
	4250

	
	Surface area of lysosomes (SALYS)
	2700

	

pH
	pH microvasculature (pHMV)
	7.4

	
	pH brain ECF (pHECF)
	7.3

	
	pH brain ICF (pHICF)
	7

	
	pH lysosomes (pHLYS)
	5

	
	pH CSF (pHCSF)
	7.3

	


Effective surface area (%)
	Transcellular BBB transport (SAfraction.BBB.trans)
	99.8

	
	Paracellular BBB transport (SAfraction.BBB.para)
	0.006

	
	Transcellular BCSFB transport (SAfraction.BCSFB.trans)
	99.8

	
	Paracellular BCSFB transport (SAfraction.BCSFB.para)
	0.05

	Weight (kg)
	Weight (WT)
	0.25

	Brain phospholipid fraction (unitless)
	Brain phospholipids volume fraction (Vphb)
	0.0533



Supplementary table 2: Rat physiological parameters used for all model predictions. Taken from Saleh et al. (2021)3.

	System
	P-gp expression 
(fmol/µg protein)
	Reference

	Rat
	19.65
	Al Feteisi (2018)4

	Rat
	19.1
	Hoshi (2013)5

	Caco-2
	7.89
	Miliotis (2011)6

	Caco-2
	6.92
	Harwood (2016)7

	Caco-2
	2.0
	Harwood (2016)7

	LLC-PK1-MDR1
	13.1
	Nicolaï (2020)8

	LLC-PK1-mdr1a
	61.0
	Nicolaï (2020)8

	LLC-PK1-mdr1a
	15.2
	Uchida (2011)9

	MDCKII-MDR1
	10.3
	Bao (2019)10

	MDCKII-MDR1
	2.08
	Feng (2019)11

	MDCKII-MDR1
	1.9
	Di (2011)12

	MDCKII-MDR1
	2.847
	Jacqueroux (2020)13

	MDCKII-MDR1
	2.394
	Jacqueroux (2020)13


Supplementary table 3: P-gp protein expression in fmol/µg protein for in vitro and in vivo systems as reported in literature
Supplementary table 4:  Overview of median prediction errors (PE) for all possible short infusion predictions. PEREF corresponds to the PE based on the entire bandwidth of predictions, while PEhigh, PEaverage, and PElow are the PE observed for the predictions using the highest, average and lowest in vitro P-gp expression, respectively. PENOREF is the PE of the prediction made without a REF. PE values shaded in green, orange and red fall within 2-fold error, 3-fold error and >3-fold error, respectively.[image: A screenshot of a computer
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Description automatically generated]Supplementary table 5: Overview of median prediction errors (PE) for all possible continuous infusion predictions. PEREF corresponds to the PE based on the entire bandwidth of predictions, while PEhigh, PEaverage, and PElow are the PE observed for the predictions using the highest, average and lowest in vitro P-gp expression, respectively. PENOREF is the PE of the prediction made without a REF. PE values shaded in green, orange and red fall within 2-fold error, 3-fold error and >3-fold error, respectively.
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Supplementary figure 1: Plasma PK predictions of the short infusion (A) and continuous infusion (B) dosing regimens. All plasma data concerned unbound measurements, except for morphine which are total concentrations.


Supplementary figure 2: Rat brainECF PK predictions after (A) short infusion (or subcutaneous dose administration) and (B) continuous infusion of the P-gp substrates paliperidone, quinidine, risperidone, morphine and verapamil without scaling for differences in P-gp protein expression. Predictions are shown as coloured lines. Reference of the Papp values corresponds to the colour of the predicted line. Each column shows which cell line was used to determine Papp and ERc values used as input for the prediction. Each row indicates a different drug. Plots without predictions indicate a 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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Supplementary figure 3: Rat brainECF PK predictions after (A) short infusion (or subcutaneous dose administration) and (B) continuous infusion of the P-gp substrates paliperidone, quinidine, risperidone, morphine and verapamil. The colour of the prediction band indicates which cell line the input data was derived from. Top of the prediction bands indicate the predictions made using the highest in vitro P-gp expression value for the given cell line, while the bottom of the band corresponds to the lowest expression value. Black lines indicate the prediction made using the average in vitro P-gp expression. Each row indicates a different drug. Observed unbound brainECF concentrations are shown as black points.
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