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Table 1. Physiological Parameters Involved in
Gastrointestinal Absorption

CL V,
e & " Parameter Rat  Human
2 R, Radius (cm) 023 2
S, Surface area (cm?/cm)® 0.46p 4p
V.., Average luminal volume (m/cm)® 24 1800”
T, Small intestinal transit time (min)® 74 120
ky, Gastric emptying rate constant (min™)” 0.056 0.127
L a) Area of cylindrically approximated smooth surface (2pR);
CLap in vitro b) values for the fasted condition; c) assumed to be
cL proportional to the cross sectional area, that is proportional to
m a R%  Thevauesof T4 and ky represent the mean of maximum
and minimum values found in literature.
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Fig. 1. Physiologically-Based Analysis of Gastrointestinal Absorption in Fasted Rats

Fraction absorbed (F,) and apparent absorption rate constant (k,") into the systemic circulation are correlated to the rate
constant of intestinal absorption (k,) and apparent membrane permeability clearance (Clayy), Where Clag, = Ks Vay @nd Vay
(average lumina volume) = 24 ni/lcm.  Broken lines show simulated profiles using physiological values of Ty (transit time of
the small intesting) or k, (gastric emptying rate constant) givenin Table 1. Solid lines show computer-fitted profiles with the T
of 94 min or ky of 0.038 min™.  Saturable transport is involved for L-carnitine and cefatrizine at lower doses and 5-FU.
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Fig. 2. Prediction of k,' from F, in Humans (A) and Rats (B)

Broken lines show simulated profiles using physidogica values of T and ky given in Table 1. Solid lines show
computer-fitted profiles with T of 29 min and kg of 1.51 min* for humans and T; of 56 min and kq of 0.044 min for rats.
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