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Supporting Information 

Mass Equations for GIS 

Undissolved drug in the GISstomach: 

When t < tlag, 

����(�)
�� = −�(�)(X�(�) + X��(�))� �⁄ X��(�)� �⁄ �C�(�) − ��(�)

��
�  

When t >= tlag, 

����(�)
�� =	−�(�)(X�(�) + X��(�))� �⁄ X��(�)� �⁄ �C�(�) − ��(�)

��
� − �− ���

�� + k���(�)� (���(�)
��

)  

 

Dissolved drug in the GISstomach: 

���(�)
�� =	�(�)(X�(�) + X��(�))� �⁄ X��(�)� �⁄ �C�(�) − ��(�)

��
� − �− ���

�� + k���(�)� (��(�)
��

)  

 

Undissolved drug in the GISduodenum: 

When t < tlag, 

����(�)
�� =	−�(�)(X�(�) + X��(�))� �⁄ X��(�)� �⁄ �C�(�) − ��(�)

��
� + k���(�)(X�(�) − C���(�)V�)  

       −�− ���
�� + k���(�) + k���	(�)� ����(�)

��
�  

When t >= tlag, 

����(�)
�� =	−�(�)(X�(�) + X��(�))� �⁄ X��(�)� �⁄ �C�(�) − ��(�)

��
� + k���(�)(X�(�) − C���(�)V�)  

    +�− ���
�� + k���(�)� (���(�)

��
) − �− ���

�� + k���(�) + k���	(�)� ����(�)
��

�  
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Dissolved drug in the GISduodenum: 

���(�)
�� =	�(�)(X�(�) + X��(�))� �⁄ X��(�)� �⁄ �C�(�) − ��(�)

��
� − k���(�)(X�(�) − C���(�)V�)  

    +�− ���
�� + k���(�)� (��(�)

��
) − �− ���

�� + k���(�) + k���	(�)� ���(�)
��

�  

 

Undissolved drug in the GISjejunum: 

����( )
�� =	−�(!)(X�(!) + X��(!))� �⁄ X��(!)� �⁄ "C�(!) − ��( )

� 
# + k���(!)$X�(!) − C���(!)V!%  

       +�− ���
�� + k���(�) + k���	(�)� ����(�)

��
� 

 

Dissolved drug in the GISjejunum: 

���( )
�� =	�(!)(X�(!) + X��(!))� �⁄ X��(!)� �⁄ "C�(!) − ��( )

� 
# − k���(!)(X�(!) − C���(!)V!)  

       +�− ���
�� + k���(�) + k���	(�)� ���(�)

��
� 

 

V� = V�,' × e*�+,(-)
./ �0

 [mL]     (if t > 45 min, t = 45)  

V� = V�,' [mL]  

V! = V�,' × "1 − e*�+,(-)
./ �0# + (k���	(�) + k���	(�)) × 2 [mL] (if t > 45 min, t = 45) 

k���	(�) = 1	[mL/min]      (if t > 45 min, k���	(�) = 0) 

k���	(�) = 1	[mL/min]      (if t > 45 min, k���	(�) = 0) 
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Mass Equations for the GI tract 

Undissolved drug in the stomach: 

When t < tlag, 

����(�)
�� = −�(�)(X�(�) + X��(�))� �⁄ X��(�)� �⁄ �C�(�) − ��(�)

��
�  

When t >= tlag, 

����(�)
�� =	−�(�)(X�(�) + X��(�))� �⁄ X��(�)� �⁄ �C�(�) − ��(�)

��
� − �− ���

�� + k���(�)� (���(�)
��

)  

 

Dissolved drug in the stomach: 

���(�)
�� =	�(�)(X�(�) + X��(�))� �⁄ X��(�)� �⁄ �C�(�) − ��(�)

��
� − �− ���

�� + k���(�)� (��(�)
��

)  

 

Undissolved drug in the duodenum: 

When t < tlag, 

����(�)
�� =	−�(�)$X�(�) + X��(�)%� �⁄ X��(�)� �⁄ �C�(�) − ��(�)

��
� + k���(�)$X�(�) − C���(�)V�%  

       −�− ���
�� + k���(�) + k���	(�)� ����(�)

��
�  

When t >= tlag, 

����(�)
�� =	−�(�)$X�(�) + X��(�)%� �⁄ X��(�)� �⁄ �C�(�) − ��(�)

��
� + k���(�)$X�(�) − C���(�)V�%  

    +�− ���
�� + k���(�)� ����(�)

��
� − �− ���

�� + k���(�) + k���	(�)� ����(�)
��

�  

 

Dissolved drug in the duodenum: 

���(�)
�� =	�(�)(X�(�) + X��(�))� �⁄ X��(�)� �⁄ �C�(�) − ��(�)

��
� − k���(�)(X�(�) − C���(�)V�)  

   +�− ���
�� + k���(�)� (��(�)

��
) − �− ���

�� + k���(�) + k���	(�)� ���(�)
��

� − �;<
= X�(�)P�?? 
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Undissolved drug in the intestine: 

����(@)
�� =	−�(A)$X�(A) + X��(A)%� �⁄ X��(A)� �⁄ �C�(A) − ��(@)

�@
� + k���(A)$X�(A) − C���(A)VA%  

   +�− ���
�� + k���(�) + k���	(�)� ����(�)

��
� − k(A*�)X��(A)  

 

Dissolved drug in the intestine: 

���(@)
�� =	�(A)(X�(A) + X��(A))� �⁄ X��(A)� �⁄ �C�(A) − ��(@)

�@
� − k���(A)$X�(A) − C���(A)VA%  

   +�− ���
�� + k���(�) + k���(�)� ���(�)

��
� − k(A*�)X�(A) − �;<

= X�(A)P�??  

 

Fraction escaped from gut metabolism: 

FC = 1  

 

Fraction escaped from liver metabolism: 

FD = �1 − EFGHG
IJ

�  
 

Drug in the central compartment: 

��KL,
�� = ��;<

= X�(�)P�?? + �;<
= X�(A)P�??� FCFD − k��X��� − k��X��� + k��X���A� + k��X���A� − k�X���  

 

Drug in the peripheral compartment 1: 

��MLN@O
�� = k��X��� − k��X���A�  

 

Drug in the peripheral compartment 2: 

��MLN@-
�� = k��X��� − k��X���A�  

 

Plasma drug concentration: 

C� = �KL,
�K
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Duodenal drug concentration: 

C� = ��(�)
��

  

 

V� = V�,' × e*�+,(-)
./ �0

 [mL]     (if t > 45 min, t = 45)  

V� = V�,' [mL]  

VA = V�,' × "1 − e*�+,(-)
./ �0# + (k���	(�) + k���	(�)) × 2 [mL]  (if t > 45 min, t = 45)  

k���	(�) = 1	[mL/min]      (if t > 45 min, k���	(�) = 0) 

k���	(�) = 1	[mL/min]      (if t > 45 min, k���	(�) = 0) 

 


