Supporting Information

Mass Equations for GIS

Undissolved drug in the GISgomach:

When 7 < tigg,

dXud(s) _ 2/3 Xd(s)
— = "% Xaes) T Xudcs)) 3% udes) (Cs(s)_ v )

When 7 >= ti,,

qu s X S st —Xu S
d(tl( = —Z(s)(Xd(s) + Xud(s))1/3)(1101(5)2/3 (CS(S) - )) ( + ksec(s)) ( ‘Z( ))

Dissolved drug in the GISgiomach:

dXas) _ 2/3 Xd(s) st Xd(s)
= ZXaes) T Xudgs) 3% uds) (Cs(s) V. ) ( + ksec(s))( )

Undissolved drug in the GISgyodenum:

When 7 < tigg,

dXy, Xq
% = —Z@)Xqq@) + Xud(d))l/3xud(d)2/3 (Cs(d) - —() + Kpred) Kac@) — Cend(ayVa)
st u
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When t >= t,,
X, X
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Dissolved drug in the GISgyodenum:

dX X
4D = 20y Ka) + Xua@) Y Xua@™ (Cs@ — 3(:)) ™ Kpre(a) KXa@) ~ Cena(@Va)

+ ( dvs + ksec(s)) ( d(S)) ( st + ksec(s) + kSec(d)) (Xd(d))

Undissolved drug in the GIS;¢junum:

dXudg) _ 2/3 Xd()
i = 2 Xag) + Xuar)Xuagy” (Cso) = %) + Kerep (Xagp = Cenap Vi)

+ ( st + Ksecs) + ksec(d)) ( Ud;d))

Dissolved drug in the GIS;¢junum:

dXag) _ 2/3 Xd()
0= 2y (Xag) * Xuag) " *Xuagy™” ( Csg _T,-] ~ Kpre() Xag) = CenapVy)

+ ( st + Ksec(s) + ksec(d)) (Xd(d))

(e, . :
Vs = V5o Xe VGE/" [mL] (if > 45 min, t = 45)
Va = Vg, [mL]
(e, . :
V, = Vg X (1 — (e ) + (Ksects) + Ksocr) X ¢ [mL]  (if¢> 45 min, ¢ = 45)
ksec(s) =1 [mL/mm] (ift> 45 min, ksec(s) = 0)

Ksec(a) = 1 [mL/min] (if t>45 min, Kgecqy = 0)



Mass Equations for the GI tract

Undissolved drug in the stomach:
When 7 < tjyg,

qud(s) X >
—ac = ~ZKa) + Xud) " *Xuds)” B(CS(S)_ 3(5))

When # >= t,,

dXud(s) _ Xd(s dVS ud(s
—a = —Z(s) (Xd(s) + Xud(s))1/3Xud(S)2/3 (CS(S) _ Zd( )) ( + ksec(s)) ( ds( ))

Dissolved drug in the stomach:

dXd(s) Xd(s st S
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Undissolved drug in the duodenum:
When 7 < tigg,

dXyd(a)

/
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When 7 >= ti,,

dx, 1/3
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) + Kprea) (Xa@ — CendayVa)

+ ( st + ksec(s)) ( Ud(S)) ( st + ksec(s) + ksec(d)) (M)

Dissolved drug in the duodenum:
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Undissolved drug in the intestine:

qud(i) 1/3

X
—0 = —26)(Xaw + Xua®)  Xua?’ (Cs(l) - ﬂ) + Kpre(i) (Xa@ = Cena Vi)

+ ( dvs + Ksec(s) + ksec(d)) ( V- ) ~ K-oXuao

Dissolved drug in the intestine:

X Xai
d( =z (Xagy + Xuagpy) > Xud() /3 (Cs(i) - %) — Kpre) (Xaa) — Cenay Vi)

dvS X 2DF
+ ( + ksec(s) + ksec(d)) ( 4 ) k(l C)Xd(l) - _Xd(l)Peff

Fraction escaped from gut metabolism:
Fe=1

Fraction escaped from liver metabolism:

th(l—cz—:’t)

Drug in the central compartment:

dXcen (ZDF
dt

Drug in the peripheral compartment 1:

dXperi
peri1t __
at k12Xcen - kleperil

Drug in the peripheral compartment 2:

dXperi
periz __
at k13Xcen - k31Xperiz

Plasma drug concentration:

C. = Xcen

p Ve

_Xd(d)Peff + _Xd(l)Peff) F Fh k12Xcen - k13Xcen + k21Xperi1 + k31Xperiz - keXcen



Duodenal drug concentration:

Xdd)
C, = 4@
d V4

In(2)
Vs = Vo X e (Gr )t [mL]

Vg = Vg [mL]

In(2)

Vi = Vs,O X (1 - e_(ﬁ)t) + (ksec(s) + ksec(d)) Xt [mL]

Ksecs) =1 [mL/min]

ksec(d) = 1 [mL/min]

(if t > 45 min, t = 45)

(if t > 45 min, t = 45)

(lfl > 45 min, ksec(s) = 0)

(lft > 45 min, ksec(d) = 0)



