
Supplementary information 
Definition of terms X୳ୢሺୱୣ୥୫ୣ୬୲ሻ = undissolved amount in each GIS chamber or intestinal segment  (s=stomach; d=duodenum; j=jejunum) Xୢ(ୱୣ୥୫ୣ୬୲) = dissolved amount in each GIS chamber or intestinal segment  Xୡୣ୬ = amount in central compartment X୮ୣ୰୧ = amount in peripheral compartment Vୱୣ୥୫ୣ୬୲ = volume in each GIS chamber or intestinal segment Vୱୣ୥୫ୣ୬୲,଴ = initial volume in  each GIS chamber or intestinal segment kୱୣୡ(ୱୣ୥୫ୣ୬୲) = 𝑠ecretion rate constant in each GIS chamber or intestinal segment  Cୣ୬ୢ(ୱ) = final concentration in  GIS stomach Fୱ୷ୱ = systemic availability;  
Peff= effective permeability 

k12 and k21= 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-1  (Matsui et al., 2017) Parameters Zs; Zd; Zj i.e dissolution coefficients in each compartment and kpres precipitation coefficient in stomach. 
Mass Equations for GIS 

Undissolved drug in the GISstomach: 

ୢଡ଼౫ౚ(౩)ୢ୲ =  −𝑍௦൫Xୢ(ୱ) + X୳ୢ(ୱ)൯ଵ ଷ⁄ X୳ୢ(ୱ)ଶ ଷ⁄ ቀCୱ(ୱ) − ଡ଼ౚ(౩)୚౩ ቁ − ቀ− ୢ୚౩ୢ୲ + kୱୣୡ(ୱ)ቁ ቀଡ଼౫ౚ(౩)୚౩ ቁ +k୮୰ୣ(ୱ)(Xୢ(ୱ) − Cୣ୬ୢ(ୱ)Vୱ)  

Dissolved drug in the GISstomach: 

ୢଡ଼ౚ(౩)ୢ୲ =  𝑍௦(Xୢ(ୱ) + X୳ୢ(ୱ))ଵ ଷ⁄ X୳ୢ(ୱ)ଶ ଷ⁄ ቀCୱ(ୱ) − ଡ଼ౚ(౩)୚౩ ቁ − ቀ− ୢ୚౩ୢ୲ + kୱୣୡ(ୱ)ቁ ቀଡ଼ౚ(౩)୚౩ ቁ + k୮୰ୣ(ୱ)(Xୢ(ୱ) − Cୣ୬ୢ(ୱ)Vୱ)  

Undissolved drug in the GISduodenum: 

ୢଡ଼౫ౚ(ౚ)ୢ୲ =  −𝑍ௗ(Xୢ(ୢ) + X୳ୢ(ୢ))ଵ ଷ⁄ X୳ୢ(ୢ)ଶ ଷ⁄ ቀCୱ(ୢ) − ଡ଼ౚ(ౚ)୚ౚ ቁ  

   + ቀ− ୢ୚౩ୢ୲ + kୱୣୡ(ୱ)ቁ (ଡ଼౫ౚ(౩)୚౩ ) − ቀ−ୢ୚౩ୢ୲ + kୱୣୡ(ୱ) + kୱୣୡ (ୢ)ቁ ቀଡ଼౫ౚ(ౚ)୚ౚ ቁ  



Dissolved drug in the GISduodenum: 

ୢଡ଼ౚ(ౚ)ୢ୲ =  𝑍ௗ(Xୢ(ୢ) + X୳ୢ(ୢ))ଵ ଷ⁄ X୳ୢ(ୢ)ଶ ଷ⁄ ቀCୱ(ୢ) − ଡ଼ౚ(ౚ)୚ౚ ቁ  

   + ቀ− ୢ୚౩ୢ୲ + kୱୣୡ(ୱ)ቁ (ଡ଼ౚ(౩)୚౩ ) − ቀ−ୢ୚౩ୢ୲ + kୱୣୡ(ୱ) + kୱୣୡ (ୢ)ቁ ቀଡ଼ౚ(ౚ)୚ౚ ቁ 

Undissolved drug in the GISjejunum: 

ୢଡ଼౫ౚ(ౠ)ୢ୲ =  −𝑍௝(Xୢ(୨) + X୳ୢ(୨))ଵ ଷ⁄ X୳ୢ(୨)ଶ ଷ⁄ ൬Cୱ(୨) − ଡ଼ౚ(ౠ)୚ౠ ൰ + ቀ− ୢ୚౩ୢ୲ + kୱୣୡ(ୱ) + kୱୣୡ (ୢ)ቁ ቀଡ଼౫ౚ(ౚ)୚ౚ ቁ 

        

Dissolved drug in the GISjejunum: 

ୢଡ଼ౚ(ౠ)ୢ୲ =  𝑍௝(Xୢ(୨) + X୳ୢ(୨))ଵ ଷ⁄ X୳ୢ(୨)ଶ ଷ⁄ ൬Cୱ(୨) − ଡ଼ౚ(ౠ)୚ౠ ൰ + ቀ− ୢ୚౩ୢ୲ + kୱୣୡ(ୱ) + kୱୣୡ (ୢ)ቁ ቀଡ଼ౚ(ౚ)୚ౚ ቁ  

        

Vୱ = Vୱ,଴ × eିቀౢ౤(మ)ృు ቁ௧ [L]     (if t > 45 min, t = 45)  Vୢ = Vୢ,଴ [L]  

V୨ = Vୱ,଴ × ൬1 − eିቀౢ౤(మ)ృు ቁ௧൰ + (kୱୣୡ (ୱ) + kୱୣୡ (ୢ)) × 𝑡 [L] (if t > 45 min, t = 45) 

kୱୣୡ (ୱ) = 0.001 [L/min]     (if t > 45 min, kୱୣୡ (ୱ) = 0) kୱୣୡ (ୢ) = 0.001 [L/min]     (if t > 45 min, kୱୣୡ (ୢ) = 0) 

  



Mass Equations for in vivo plasma predictions 

Undissolved drug in the stomach: 

ୢଡ଼౫ౚ(౩)ୢ୲ =  −𝑍௦൫Xୢ(ୱ) + X୳ୢ(ୱ)൯ଵ ଷ⁄ X୳ୢ(ୱ)ଶ ଷ⁄ ቀCୱ(ୱ) − ଡ଼ౚ(౩)୚౩ ቁ − ቀ− ୢ୚౩ୢ୲ + kୱୣୡ(ୱ)ቁ ቀଡ଼౫ౚ(౩)୚౩ ቁ +k୮୰ୣ(ୱ)(Xୢ(ୱ) − Cୣ୬ୢ(ୱ)Vୱ)  

Dissolved drug in the stomach: 

ୢଡ଼ౚ(౩)ୢ୲ = 𝑍௦(Xୢ(ୱ) + X୳ୢ(ୱ))ଵ ଷ⁄ X୳ୢ(ୱ)ଶ ଷ⁄ ቀCୱ(ୱ) − ଡ଼ౚ(౩)୚౩ ቁ − ቀ− ୢ୚౩ୢ୲ + kୱୣୡ(ୱ)ቁ ቀଡ଼ౚ(౩)୚౩ ቁ −k୮୰ୣ(ୱ)(Xୢ(ୱ) − Cୣ୬ୢ(ୱ)Vୱ)  

Undissolved drug in the duodenum: 

ୢଡ଼౫ౚ(ౚ)ୢ୲ =  −𝑍ௗ(Xୢ(ୢ) + X୳ୢ(ୢ))ଵ ଷ⁄ X୳ୢ(ୢ)ଶ ଷ⁄ ቀCୱ(ୢ) − ଡ଼ౚ(ౚ)୚ౚ ቁ   

 + ቀ− ୢ୚౩ୢ୲ + kୱୣୡ(ୱ)ቁ (ଡ଼౫ౚ(౩)୚౩ ) − ቀ−ୢ୚౩ୢ୲ + kୱୣୡ(ୱ) + kୱୣୡ (ୢ)ቁ ቀଡ଼౫ౚ(ౚ)୚ౚ ቁ  

Dissolved drug in the duodenum: dXୢ(ୢ)dt =  𝑍ௗ൫Xୢ(ୢ) + X୳ୢ(ୢ)൯ଵ ଷ⁄ X୳ୢ(ୢ)ଶ ଷ⁄ ൬Cୱ(ୢ) − Xୢ(ୢ)Vୢ ൰ 

 + ቀ− ୢ୚౩ୢ୲ + kୱୣୡ(ୱ)ቁ ቀଡ଼ౚ(౩)୚౩ ቁ − ቀ− ୢ୚౩ୢ୲ + kୱୣୡ(ୱ) + kୱୣୡ(ୢ)ቁ ቀଡ଼ౚ(ౚ)୚ౚ ቁ − ଶୈ୊ୖ Xୢ(ୢ)Pୣ୤୤ 
Undissolved drug in the jejunum: dX୳ୢ(୨)dt =  −𝑍୨(Xୢ(୨) + X୳ୢ(୨))ଵ ଷ⁄ X୳ୢ(୨)ଶ ଷ⁄ ቆCୱ(୨) − Xୢ(୨)V୨ ቇ+ ൬− dVୱdt + kୱୣୡ(ୱ) + kୱୣୡ (ୢ)൰ ൬X୳ୢ(ୢ)Vୢ ൰ − k୲X୳ୢ(୨) 

Dissolved drug in the jejunum: dXୢ(୨)dt =  𝑍୨(Xୢ(୨) + X୳ୢ(୨))ଵ ଷ⁄ X୳ୢ(୨)ଶ ଷ⁄ ቆCୱ(୧) − Xୢ(୨)V୨ ቇ 

 + ቀ− ୢ୚౩ୢ୲ + kୱୣୡ(ୱ) + kୱୣୡ (ୢ)ቁ ቀଡ଼ౚ(ౚ)୚ౚ ቁ − ଶୈ୊ୖ Xୢ(୨)Pୣ୤୤ − k୲Xୢ(୨)   

Drug in the central compartment: 

ୢଡ଼ౙ౛౤ୢ୲ = ቀଶୈ୊ୖ Xୢ(ୢ)Pୣ୤୤ + ଶୈ୊ୖ Xୢ(୨)Pୣ୤୤ቁ Fୱ୷ୱ − kଵଶXୡୣ୬ + kଶଵX୮ୣ୰୧ − kୣXୡୣ୬  

Drug in the peripheral compartment: 



ୢଡ଼౦౛౨౟ୢ୲ = kଵଶXୡୣ୬ − kଶଵX୮ୣ୰୧  

Plasma drug concentration: 

C୮ = ଡ଼ౙ౛౤୚ౙ   
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