Supplementary information
Definition of terms

Xud(segment) = undissolved amount in each GIS chamber or intestinal segment
(s=stomach; d=duodenum; j=jejunum)

Xd(segment)y = dissolved amount in each GIS chamber or intestinal segment
Xcen = amount in central compartment

Xperi = amount in peripheral compartment

Vsegment = Volume in each GIS chamber or intestinal segment

Vsegment,0 = initial volume in each GIS chamber or intestinal segment
Ksec(segment)y = Secretion rate constant in each GIS chamber or intestinal segment
Cend(s) = final concentration in GIS stomach

Fsys = systemic availability;

Pesi= effective permeability

ki2and k1= central to peripheral and peripheral to central distribution coefficients
R= intestinal radious; 1.5 cm;

DF=degree of flatness; 2;

kt=transit constant from jejunum to distal segments: 0.0056 min-! (Matsui et al., 2017)

Parameters Zs; Zq; Z; i.e dissolution coefficients in each compartment and kpres
precipitation coefficient in stomach.

Mass Equations for GIS

Undissolved drug in the GISstomach:

dXud(s) _ 1/3 2/3 Xd(s) dvs Xud(s)
TS = _Zs(Xd(s) + Xud(s)) Xud(s) / (Cs(s) - Vs ) - (_ dt + ksec(s)) ( Vs ) +
kpre(s) (Xd(s) - Cend(s)vs)

Dissolved drug in the GlSstomach:

dXqs) _ 2/3 Xd(s) dvs Xd(s)
TS - Zs(Xd(s) + Xud(s))1/3Xud(s) / (Cs(s) - Vs ) - (_F + ksec(s))( Vs ) +

kpre(s) (Xd(s) - Cend(s)Vs)
Undissolved drug in the GIS4uodenum:

dXudd) _

2/3 Xd(a)
" ~Zg(Xacay + Xuaa)*Xudca) (Cs(d) ~ v, )

+ (= Kseet) () = (= Kseetw + Ksee @) (B



Dissolved drug in the GISguodenum:

dXq(d X
% = Zd(Xd(d) + Xud(d))l/gxud(d)2/3 (Cs(d) - 3:(1))

dvg Xd(s dvg X
+ (_ F + ksec(s)) ( é(s )) - (_E + ksec(s) + ksec (d)) (%)
Undissolved drug in the GlSjejunum:

dXudg) _ 1/3 2/3 Xdg) dvs Xud(d)
at _Zj(Xd(j) + Xud(j)) / Xud(j) Cs(j - V_] + (_E + ksec(s) + ksec (d)) ( Vq )

Dissolved drug in the GlSjejunum:

dXag) _ 1/3 2/3 Xd() dvs Xa(a)
= = 4ag) + Xuag)*Xuagy™” (Cspp =) + (= G+ Koec + ksec @) (v_d)

1In(2)

Vg = Vo X e (o)t L] (if t > 45 min, t = 45)

Va = Vg [L]

In(2)
V]' = VS,O X (1 — e_(ﬁ)t) + (ksec (s) + ksec (d)) Xt [L] (If t>45 min, t= 45)

Ksec sy = 0.001 [L/min] (if t >45 min, Kgec (s) = 0)

ksec @ = 0.001 [L/mln] (If t > 45 min, ksec @ = 0)



Mass Equations for in vivo plasma predictions
Undissolved drug in the stomach:

dxzi(S) —Z (Xd(s) + XUd(S)) Xud(S) 23 (CS(S) - Xd(S)) ( dVS + ksec(S))( uds(S)) +

kpre(s) (Xd(s) - Cend(s)vs)
Dissolved drug in the stomach:

dXdes) _ 3 2/3 Xd(s) st d(s)
T - Zs (Xd(s) + Xud(s))l/ Xud(s) (Cs(s) - ) ( + ksec(s)) ( )

kpre(s) (Xd(s) - Cend(s)vs)

Undissolved drug in the duodenum:

dXud(d) _ 2/3 Xd(a)
= ZaXq@ *+ Xuddy) Y *Xud(ay / (Cs(d) - V_d)

+ ( st + ksec(s)) (XUd(S)) ( st + ksec(s) + Ksec (d)) ( Ud;d))

Dissolved drug in the duodenum:

dXg(a) 1/3 Xd(@)
< = Za(Xa@ + Xua@) " Xua@ ™’ (Cs<d) v, )

+ ( =+ ksec(s)) ( d(s)) ( dvs + Ksec(s) + ksec(d)) (Xd(d)) %Xd(d) Per

Undissolved drug in the jejunum:

dXud() 1/3 2/3 Xag)
—ar = 4 *+ Xuag)Xuay | Gy —
)
dv, X ud(d)
+ (_ d_ts + ksec(s) + ksec (d)) ( : ) - ktXud(j)
Dissolved drug in the jejunum:
dX4g) 1/3 2 Xa(
_ /3 (3
= G+ Xuag) Y Xua | Csa v

dVS X 2DF
+ ( + ksec(s) + ksec (d)) ( d(d)) - _Xd(]) Pegr — kth(])

Drug in the central compartment:

dXcen 2DF
% (_ Xd(d) Pegr + _Xd(]) Peff) sys k12Xcen + k21Xperi - keXcen

Drug in the peripheral compartment:



dXperi

dt = k12Xcen - kleperi

Plasma drug concentration:

X
C — cen

p Ve
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