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Supplementary table 1: Drug physicochemical properties used for all model predictions. All values
were taken from Drug bank version 5.1.12, except for verapamil which were taken from PubChem. All
fup values were derived from Yamamoto et al. (2017)?, except for verapamil which was reported by
Holt et al. (2019)2. * Morphine pKa and pKb values were taken from Kauffman et al. (1975) 3

Drug Molecular weight logP pKa pKb g
Acetaminophen 151.2 0.51 9.46 -4.4 0.81
Morphine 285.3 0.99 9.63* 7.93" 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







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

Parameter category (units) Name (abbreviation) Value
Total brain (Vbrain) 1.88
Brain ECF (Vecr) 0.36
Brain cell lysosome (Viys) 0.018
Volumes (mL) Lateral ventricles (V) 0.0075
Third/fourth ventricles (Vrrv) 0.0075
Cisterna magna (Vcm) 0.017
Subarachnoid space (Vsas) 0.135
Microvasculature (Vmy) 0.054
ECF bulk flow (Qecr) 0.0002
Flows (mL/min) CSF (Qcsr) 0.0022
Cerebral blood flow (Qcsr) 2.87
Surface area of BBB (SAsss) 155
Surface area of BCSFB (SAscsrs) 25
Surface areas (cm?) Surface area of brain cell 4250
membrane (SAscm)
Surface area of lysosomes 2700
(SAwys)
pH microvasculature (pHwmv) 7.4
pH brain ECF (pHecr) 7.3
pH pH brain ICF (pHicr) 7
pH lysosomes (pHuys) 5
pH CSF (pHcse) 7.3
Transcellular BBB transport 99.8
(SAfraction.BBB.trans)
Paracellular BBB transport 0.006
Effective surface area (%) (SAfraction.BBB.para)

Transcellular BCSFB transport ~ 99.8
(SAfraction.BCSFB.trans)

Paracellular BCSFB transport 0.05
(SAfraction.BCSFB.para)

Weight (kg) Weight (WT) 0.25

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




Supplementary table 3: P-gp protein expression in fmol/ug protein for in vitro and in vivo systems
as reported in literature

P-gp expression
System (fmg; /ugpprotein) Reference
Rat 19.65 Al Feteisi (2018)°
Rat 19.1 Hoshi (2013)®
Caco-2 7.89 Miliotis (2011)’
Caco-2 6.92 Harwood (2016)®
Caco-2 2.0 Harwood (2016)®
LLC-PK1-MDR1 13.1 Nicolai (2020)°
LLC-PK1-mdrla 61.0 Nicolai (2020)°
LLC-PK1-mdrla 15.2 Uchida (2011)%
MDCKII-MDR1 10.3 Bao (2019)*
MDCKII-MDR1 2.08 Feng (2019)%2
MDCKII-MDR1 1.9 Di (2011)*3
MDCKII-MDR1 2.847 Jacqueroux (2020)%
MDCKII-MDR1 2.394 Jacqueroux (2020)*



Supplementary table 4: Overview of median prediction errors (PE) for all possible short infusion predictions. PEger corresponds to the PE based on the
entire bandwidth of predictions, while PEnigh, PEaverage, and PEow are the PE observed for the predictions using the highest, average and lowest in vitro P-gp
expression, respectively. PEnorer 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.

Drug P, reference Cell line
Crowe Caco-2
. Feng MDCKII
Morphine Garberg MDCKI]
Verscheijden MDCKII
Cousein Caco-2
Feng MDCKII
Mahar-Doan MDCKII
Risperidone Ir_wue“ LLC-PK1-mdrla
Nicolai LLC-PK1-mdrla
Uchida LLC-PK1-mdrla
Inoue LLC-PK1-MDR1
Nagaya LLC-PK1-MDR1
Feng MDCKII
Paliperidone Inoue LLC-PK1-mdrla
Inoue LLC-PK1-MDR1
Korjamo Caco-2
Mukkavilli Caco-2
Troutman Caco-2
Bicker MDCKII
Quinidine Feng MDCKII
Troutman MDCKII
Nicolai LLC-PK1-mdrla
Uchida LLC-PK1-mdrla
Nagaya LLC-PK1-MDR1




Supplementary table 5: Overview of median prediction errors (PE) for all possible continuous infusion predictions. PEger corresponds to the PE based on
the entire bandwidth of predictions, while PEnigh, PEaverage, and PEjow are the PE observed for the predictions using the highest, average and lowest in vitro P-
gp expression, respectively. PEnorer 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.

Drug Py, reference Cellline PEge: PEpzn PE,yorage PE,,w PEyoRer
Cousein Caco-2 -1.28 -0.89 -1.16 -1.56 -0.46

Feng MDCKII 0.01 0.43 0.03 -0.85 0.82

Mahar-Doan MDCKII 0.36 0.72 0.38 -0.51 1.04

. . Inoue LLC-PK1-mdria 0.58 0.89 0.64 -0.04 0.16
Risperidone Nicolai LLC-PK1-mdr1a 1.09 1.25 1.11 0.65 0.80
Uchida LLC-PK1-mdrla -0.36 0.06 -0.35 -1.08 -0.91

Inoue LLC-PK1-MDR1 - - - -0.10 0.22

Nagaya LLC-PK1-MDR1 - - - -0.25 0.08

Feng MDCKII 0.55 0.93 0.55 -0.42 1.29

Paliperidone Inoue LLC-PK1-mdrla 1.04 1.30 1.04 0.33 0.55
Inoue LLC-PK1-MDR1 - - - 0.64 0.93

Korjamo Caco-2 -1.13 -0.58 -0.95 -1.47 0.27

Mukkavilli Caco-2 0.37 0.90 0.60 -0.12 1.31

Troutman Caco-2 -1.28 -0.78 -1.11 -1.56 0.07

Bicker MDCKII -1.21 -0.64 -1.03 -1.58 -0.08

Quinidine Feng MDCKII -1.40 -0.86 -1.21 -1.67 -0.33
Troutman MDCKII -1.28 -0.84 -1.20 -1.67 -0.30

Uchida LLC-PK1-mdrla -1.24 -0.71 -1.07 -1.56 -1.46

Nicolat LLC-PK1-mdrla -0.72 -0.05 -0.47 -1.18 -1.02

Nagaya LLC-PK1-MDR1 - -1.13 -0.84

Feng MDCKII -0.15 0.37 -0.02 -0.88 0.73

Garberg MDCKII -0.62 -0.11 -0.54 -1.30 0.41

Mahar-Doan MDCKII -0.07 0.42 0.01 -0.87 1.02

. Troutman MDCKII -0.42 0.09 -0.34 -1.16 0.57

Verapamil o

Nicolai LLC-PK1-mdrla 0.86 1.09 0.89 0.28 0.47

Uchida LLC-PK1-mdrla -0.59 -0.10 051 -1.20 -1.05

Nagaya LLC-PK1-MDR1 - - - -0.54 -0.21

Nicolai LLC-PK1-MDR1 - - - 0.28 0.58
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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.
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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
P.pp Values corresponds to the colour of the predicted line. Each column shows which cell line was used to determine P,,, 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: Prediction errors (PE) of the continuous infusion predictions for references that reported transport values for more than one drug. Predictions were made
using the lowest in vitro P-gp expression for each cell line. The areas corresponding to <2-, <3- and <5-fold over- and underprediction are highlighted in green, yellow, and red,
respectively. The PE of 0 is indicated with a dashed line.



Supplementary figure 4: Impact of different values of passive permeability (Papp,a:s[1]) on the predicted brainECF PK
profiles of the passively diffusing drugs acetaminophen, paliperidone (co-administered with tariquidar) and raclopride.
The coloured lines are LeiCNS-PK3.4 predictions using different values of P.pp a:8[l] to calculate passive clearance across the
blood-brain-border (BBB). The dashed red line represents the description of the plasma PK profile. Black dots represents

Concentration (ng/mL)

Acetaminophen (15mg/kg) Paliperidone (0.5mg/kg)

. 10.0
10000| g% -~
E
o
£
1000 c
S 10
o
s T
100 - S
c
HI 8
10 ' . 0.1
0 100 200 0 100 200 300
Time (minutes) Time (minutes)
Raclopride (0.56mg/kg)
=
E 100
o
=
c
2
® 10
c
[0
Q
c
o]
o
1 .
0 50 100 150 200
Time (minutes)
Pappl[l] (* 1076 cm/s) == 1 == 5 10 15 20 25 30 ~ 40 50 == 70 == 100

observed microdialysis data in rat brainECF.
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