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Supplementary material 1
This supplementary material gives an overview of adjusted PBTK model in Berkeley Madonna.

METHOD Stiff
STARTTIME = 0
STOPTIME = 48		; hours
DT= 0.01
DTOUT = 0.1

-Initial conditions for tissues - Amount in mg-

INIT Aad = 0		; adipose
INIT Agu = 0		; gut
INIT Ali= 0		; liver  
INIT Ask = 0		; skin
INIT Aki = 0		; kidney
INIT Ave = 0		; venous blood
INIT Aar = 0		; arterial blood
INIT Arapid = 0		; rapidly perfused tissues > brain, heart, lung, pancreas, spleen, thyroid, adrenal
INIT Aslow = 0 		; slowly perfused tissues > muscle, bone
INIT Odose = Oral	; oral dose
INIT Ddose = Dermal	; dermal dose
INIT Asc = 0		; stratum corneum 

INIT mAad = 0		; adipose
INIT mAgu = 0		; gut
INIT mAli= 0		; liver  
INIT mAsk = 0		; skin
INIT mAki = 0		; kidney
INIT mAve = 0		; venous blood
INIT mAar = 0		; arterial blood
INIT mArapid = 0		; rapidly perfused tissues > brain, heart, lung, pancreas, spleen, thyroid, adrenal
INIT mAslow = 0 		; slowly perfused tissues > muscle, bone
INIT mUrine = 0		; excretion of metabolites in urine
INIT mFeces = 0		; excretion of metabolites in feces

-Mass Balance-
Atot = Aad + Agu + Ali + Ask + Aki + Ave + Aar + Arapid + Aslow + Odose + Ddose + Asc + mAad + mAgu + mAli + mAsk + mAki + mAve + mAar + mArapid + mAslow + mUrine + mFeces

-Differential equations - mg/hr-

Aad' = Qad*(Carterial - Cadipose/Pad)			; adipose
Agu' = Oabs + Qgu*(Carterial - Cgut/Pgu) 			; gut
Ali'= Qha*Carterial + Qgu*(Cgut/Pgu) - Qh*(Cliver/Pli) - (Vmax*Cliver/Pli*Fu)/(Km+(Cliver/Pli*Fu)) 	; liver 
Aki' = Qki*(Carterial - Ckidney/Pki)				; kidney
Ask' = (Asc*Dksc) + Qsk*(Carterial - Cskin/Psk)		; skin
Ave' = Qad*(Cadipose/Pad) + Qh*(Cliver/Pli) + Qsk*(Cskin/Psk) + Qrapid*(Crapid/Prapid) + Qslow*(Cslow/Pslow) + Qki*(Ckidney/Pki) - QC*Cvenous 	; venous blood
Aar' = QC*Cvenous - QC*Carterial				; arterial blood
Arapid' = Qrapid*(Carterial - Crapid/Prapid)			; rapidly perfused tissues
Aslow' = Qslow*(Carterial - Cslow/Pslow)			; slowly perfused tissues
Odose' = -Oabs				 		; oral dosing
Ddose' =  -Dabs 						; dermal dosing
Oabs = Oka*Odose*Of					; oral absorption
Dabs = IF TIME <= 1 THEN Dka*Ddose*Df ELSE 0		; dermal absorption
Asc' = Dabs - (Asc*Dksc)					; amount in stratum corneum

-metabolite equations-
mAad' = Qad*(mCarterial - mCadipose/mPad)		; adipose
mAgu' = Qgu*(mCarterial - mCgut/mPgu) 			; gut
mAli' = Qha*mCarterial + Qgu*(mCgut/mPgu) - Qh*(mCliver/mPli) - mCliver*CLh		; liver 
mAsk' = Qsk*(mCarterial - mCskin/mPsk)			; skin
mAve' = (Vmax*Cliver/Pli*Fu)/(Km+(Cliver/Pli*Fu)) + Qad*(mCadipose/mPad) + Qh*(mCliver/mPli) + Qsk*(mCskin/mPsk) + Qrapid*(mCrapid/mPrapid) + Qslow*(mCslow/mPslow) + Qki*(mCkidney/mPki) - QC*mCvenous						; venous blood
mAar' = QC*mCvenous - QC*mCarterial 			; arterial blood
mAki' = Qki*(mCarterial - mCkidney/mPki) - fteboh*mCkidney*CLkidney	; kidney
mArapid' = Qrapid*(mCarterial - mCrapid/mPrapid)		; rapidly perfused tissues
mAslow' = Qslow*(mCarterial - mCslow/mPslow)		; slowly perfused tissues
mUrine' = fteboh*mCkidney*CLkidney			; metabolites in urine
mfeces' = mCliver*CLh					; teboh in urine
TEBOH = mUrine' / 323.82 * 1000000			; caluculation of excretion rate in nmol/h
TOHfeces = mfeces' / 323.82 * 1000000			; teboh in feces

CLh = 1.6			; L/h hepatic clearance (manual fit)
CLkidney = 7.5 			; L/h = GFR

-Calculation of total concentrations - mg/L-

Cadipose = Aad/Vad		; adipose 
Cgut = Agu/Vgu			; gut
Cliver = Ali/Vli			; liver
Ckidney = Aki/Vki			; kidney 
Cskin = Ask/Vsk			; skin 
Cvenous = Ave/Vve		; venous blood
Carterial = Aar/Var		; arterial blood
Crapid = Arapid/Vrapid 		; rapidly perfused tissues
Cslow = Aslow/Vslow		; slowly perfused tissues

mCadipose = mAad/Vad		; adipose 
mCgut = mAgu/Vgu		; gut
mCkidney = mAki/Vki		; kidney
mCliver = mAli/Vli			; liver 
mCskin = mAsk/Vsk		; skin 
mCvenous = mAve/Vve		; venous blood
mCarterial = mAar/Var		; arterial blood
mCrapid = mArapid/Vrapid 	; rapidly perfused tissues
mCslow = mAslow/Vslow		; slowly perfused tissues

;####################################################################################

-SPECIES SPECIFIC PARAMETERS-

-Fractional tissue volumes-

FVad = 0.2142			; adipose
FVgu = 0.0171			; gut
FVli = 0.0257			; liver 
FVki = 0.0044			; kidney
FVsk = 0.0371              		; skin
FVve = 0.0514			; venous blood
FVar = 0.0257			; arterial blood
FVrapid = 0.0368			; rapidly perfused tissues
FVslow = 1-FVad-FVgu-FVli-FVki-FVsk-FVve-FVar-FVrapid;	; slowly perfused tissues

-Total tissue volumes – L-

BW = 70				; BW (kg)
Vad = BW*FVad			; adipose 
Vgu = BW*FVgu          		; gut 
Vli = BW*FVli			; liver 
Vki = BW*FVki			; kidney
Vsk = BW*FVsk          		; skin 
Vve = BW*FVve			; venous blood
Var = BW*FVar			; arterial blood
Vrapid = BW*FVrapid		; rapidly perfused tissues
Vslow = BW*FVslow		; slowly perfused tissues

-Fractional tissue blood flows-

FQad = 0.052              		; adipose 
FQgu = 0.146462      		; gut
FQki = 0.175			; kidney
FQh = 0.2270      			; hepatic (venous side) 
FQsk = 0.058              		; skin 
FQrapid = 0.182 			; rapidly perfused tissues
FQslow = 1-FQad-FQki-FQh-FQsk-FQrapid		; slowly perfused tissues	

-Total tissue blood flows - L/hr-

QC = 312			; cardiac output (L/hr); 

Qad = QC*FQad            		; adipose 
Qgu = QC*FQgu            		; gut
Qki = QC*FQki			; kidney
Qh = QC*FQh               		; hepatic (venous side)
Qha = Qh - Qgu 			; hepatic artery 
Qsk = QC*FQsk            		; skin 
Qrapid = QC*FQrapid		; rapidly perfused tissues
Qslow = QC*FQslow		; slowly perfused tissues	

;####################################################################################

-COMPOUND SPECIFIC PARAMETERS-

-Tissue to plasma partition coefficients-

Pad = 189     			; adipose
Pgu = 12.8   			; gut
Pki = 6.1				; kidney
Pli = 10.2			; liver
Psk = 7.6   			; skin
Prapid = 10.1 			; rapidly perfused tissues	
Pslow = 6.2			; slowly perfused tissues

mPad = Pad*0.765		; adipose
mPgu = 12.8*0.765 		; gut
mPki = 6.1*0.765			; kidney
mPli = 10.2*0.765 		; liver
mPsk = 7.6*0.765     		; skin
mPrapid = 10.1*0.765 		; rapidly perfused tissues
mPslow = 6.2*0.765 		; slowly perfused tissues


Fu=  0.34			; fraction unbound [Jónsdóttir 2016]

-Absorption-

Oka = 3.6			; Ka (hr-1)
Of  = 1				; fraction absorbed

Dka = 0.33			; Ka (hr-1) (manual fit)
Df = 0.157			; fraction absorbed [Jónsdóttir 2016]
Dksc = 0.09			; elimination constant from stratum corneum (manual fit)

;####################################################################################

-DOSING-

Oral = 1.5			;mg
Dermal = 2.5			;mg

;####################################################################################

Vmax = 1181			; mg/h average of R- and S-TEB (4642 & 3034 umol/h * 307.82 ug/umol)
Km = 4.16			; mg/L average of R- and S-TEB (14.8 & 12.2 uM * 307.82 ug/umol)

fteboh = 0.38			; fraction TEB-OH in urine (obtained from volunteer data)




Supplementary material 2
Overview of individual urine collection mid times, volumes, TEB-OH concentrations, and excretion rates.

Table S1. Female 1, Oral
	Mid time (h)
	Volume (mL)
	TEB-OH (ng/mL)
	Excretion rate (nmol/h/kg bw)

	Pre-exposure
	225
	0
	-

	0.4
	325
	302
	6.27

	1.5
	350
	528
	6.95

	3
	115
	678
	2.62

	4.9
	80
	241
	0.49

	6.8
	165
	79
	0.40

	9.3
	160
	352
	0.92

	12.3
	95
	329
	0.61

	17.9
	345
	130
	0.28

	23.9
	300
	47
	0.22

	26.7
	305
	25
	0.19

	28.5
	405
	18
	0.25

	30.7
	280
	17
	0.10

	33.9
	125
	56
	0.10

	37.5
	115
	37
	0.06

	42.7
	230
	27
	0.05



Table S2. Female 1, Dermal
	Mid time (h)
	Volume (mL)
	TEB-OH (ng/mL)
	Excretion rate (nmol/h/kg bw)

	Pre-exposure
	121
	0
	-

	0.3
	565
	0
	0.00

	1.3
	184
	0
	0.00

	2.4
	311
	0
	0.00

	3.5
	129
	1
	0.01

	5.0
	87
	11
	0.03

	7.0
	198
	5
	0.02

	9.1
	190
	7
	0.03

	11.2
	74
	13
	0.03

	13.0
	61
	26
	0.04

	18.1
	180
	44
	0.05

	23.1
	68
	29
	0.06

	25.4
	219
	8
	0.03

	27.8
	236
	3
	0.02

	30.2
	206
	5
	0.02

	35.0
	120
	24
	0.02

	42.4
	136
	20
	0.02

	46.8
	70
	9
	0.08



Table S3. Female 2, Oral
	Mid time (h)
	Volume (mL)
	TEB-OH (ng/mL)
	Excretion rate (nmol/h/kg bw)

	Pre-exposure
	240
	0
	-

	0.4
	650
	136
	5.63

	1.1
	595
	143
	9.08

	1.9
	740
	98
	3.57

	3.1
	75
	518
	1.43

	4.9
	65
	471
	0.83

	6.7
	470
	46
	0.66

	8.9
	340
	46
	0.33

	11.6
	135
	227
	0.56

	17.8
	260
	132
	0.19

	24.8
	600
	17
	0.12

	29.1
	650
	8
	0.07

	33.5
	230
	20
	0.05

	37.5
	125
	20
	0.04

	43.2
	350
	10
	0.02



Table S4. Female 2, Dermal
	Mid time (h)
	Volume (mL)
	TEB-OH (ng/mL)
	Excretion rate (nmol/h/kg bw)

	Pre-exposure
	120
	0
	-

	0.9
	530
	0
	0.00

	2.9
	660
	0
	0.00

	5.0
	143
	6
	0.02

	7.0
	450
	3
	0.03

	9.2
	290
	4
	0.03

	11.1
	510
	2
	0.04

	12.7
	216
	4
	0.03

	18.8
	455
	14
	0.03

	26.6
	455
	7
	0.03

	30.4
	260
	2
	0.01

	33.3
	270
	5
	0.02

	36.2
	275
	4
	0.02

	42.7
	305
	8
	0.01



Table S5. Female 3, Oral
	Mid time (h)
	Volume (mL)
	TEB-OH (ng/mL)
	Excretion rate (nmol/h/kg bw)

	Pre-exposure
	75
	0
	-

	1.0
	735
	239
	4.16

	2.9
	380
	176
	1.58

	4.8
	380
	43
	0.37

	6.3
	270
	25
	0.31

	7.4
	90
	249
	0.87

	8.8
	230
	58
	0.36

	11.3
	90
	174
	0.22

	13.5
	285
	39
	0.41

	19.0
	510
	101
	0.24

	25.0
	105
	160
	0.37

	27.8
	130
	114
	0.19

	30.7
	300
	23
	0.14

	33.1
	305
	19
	0.10

	37.0
	200
	26
	0.05

	43.6
	235
	18
	0.02



Table S6. Female 3, Dermal
	Mid time (h)
	Volume (mL)
	TEB-OH (ng/mL)
	Excretion rate (nmol/h/kg bw)

	Pre-exposure
	630
	0
	-

	1.0
	490
	0
	0.00

	3.0
	480
	1
	0.01

	5.0
	325
	4
	0.03

	7.0
	265
	3
	0.02

	10.0
	420
	4
	0.02

	13.4
	250
	7
	0.03

	19.4
	515
	11
	0.03

	25.8
	505
	7
	0.04

	30.1
	275
	14
	0.04

	33.6
	270
	4
	0.02

	36.8
	465
	3
	0.02

	39.0
	365
	2
	0.07

	42.8
	260
	11
	0.02

	47.1
	100
	6
	0.02




Table S7. Male 1, Oral
	Mid time (h)
	Volume (mL)
	TEB-OH (ng/mL)
	Excretion rate (nmol/h/kg bw)

	Pre-exposure
	80
	0
	-

	0.9
	700
	817
	14.25

	2.9
	540
	304
	3.57

	5.0
	142
	297
	0.98

	6.9
	265
	61
	0.39

	9.4
	325
	134
	0.68

	11.3
	100
	188
	0.87

	13.7
	164
	288
	0.57

	19.8
	215
	8
	0.01

	27.1
	345
	18
	0.04

	31.8
	485
	177
	1.31

	34.1
	330
	33
	0.34

	37.7
	320
	55
	0.14

	44.3
	135
	66
	0.06



Table S8. Male 1, Dermal
	Mid time (h)
	Volume (mL)
	TEB-OH (ng/mL)
	Excretion rate (nmol/h/kg bw)

	Pre-exposure
	365
	0
	-

	0.8
	330
	0
	0.00

	2.6
	235
	0
	0.00

	4.1
	365
	0
	0.01

	6.1
	205
	4
	0.01

	8.9
	185
	7
	0.02

	12.0
	220
	9
	0.03

	18.9
	300
	24
	0.03

	26.1
	245
	12
	0.03

	30.0
	190
	10
	0.02

	33.9
	195
	10
	0.02

	37.7
	155
	7
	0.02

	43.4
	500
	3
	0.01



Table S9. Male 2, Oral
	Mid time (h)
	Volume (mL)
	TEB-OH (ng/mL)
	Excretion rate (nmol/h/kg bw)

	Pre-exposure
	265
	1
	-

	0.9
	260
	194
	89.69

	2.7
	390
	178
	117.07

	4.2
	250
	158
	101.89

	6.2
	245
	204
	54.74

	9.1
	110
	491
	54.09

	12.3
	40
	241
	8.94

	18.6
	240
	193
	15.68

	27.4
	570
	62
	12.98

	35.2
	360
	36
	5.53

	43.0
	275
	30
	2.98



Table S10. Male 2, Dermal
	Mid time (h)
	Volume (mL)
	TEB-OH (ng/mL)
	Excretion rate (nmol/h/kg bw)

	Pre-exposure
	176
	1
	-

	0.5
	451
	0
	0.06

	2.2
	462
	1
	0.33

	4.7
	420
	5
	2.39

	6.8
	294
	6
	3.39

	9.4
	298
	16
	4.07

	11.6
	100
	11
	4.12

	12.9
	169
	17
	4.89

	18.6
	490
	34
	5.32

	24.9
	238
	30
	7.37

	28.1
	249
	12
	2.76

	32.3
	353
	4
	0.94

	35.9
	571
	3
	2.59

	37.9
	182
	7
	1.93

	42.5
	305
	10
	1.35

	46.9
	223
	4
	1.64

	47.9
	206
	3
	4.01



Table S11. Male 3, Oral
	Mid time (h)
	Volume (mL)
	TEB-OH (ng/mL)
	Excretion rate (nmol/h/kg bw)

	Pre-exposure
	360
	0
	-

	1.0
	125
	1883
	5.42

	3.0
	440
	318
	2.96

	5.0
	150
	661
	2.19

	7.0
	460
	96
	0.98

	10.0
	305
	183
	0.63

	13.8
	260
	149
	0.47

	19.8
	496
	105
	0.27

	25.4
	225
	120
	0.43

	29.4
	190
	146
	0.23

	36.1
	160
	104
	0.09

	44.0
	470
	21
	0.05


	
Table S12. Male 3, Dermal
	Mid time (h)
	Volume (mL)
	TEB-OH (ng/mL)
	Excretion rate (nmol/h/kg bw)

	Pre-exposure
	54
	2
	-

	0.8
	294
	1
	0.01

	2.6
	277
	1
	0.00

	4.8
	464
	1
	0.01

	6.9
	154
	5
	0.02

	9.8
	311
	5
	0.02

	13.4
	254
	7
	0.02

	19.0
	483
	7
	0.02

	25.9
	331
	8
	0.02

	30.5
	325
	3
	0.02

	33.3
	80
	7
	0.01

	35.9
	84
	7
	0.01

	38.7
	112
	5
	0.01

	44.0
	369
	3
	0.01
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