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Fig.1 Plasma concentration vs. time according to model(5) when Ky => C
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Fig.2 A rough upper and lower bounds of model(5)
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Fig.3  Approximation between the exact solution and the upper and lower bounds

in the case of single extravascular administration
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Fig.4 Approximation between the exact solution and the upper and lower bounds

in the case of periodic extravascular administration
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Approximate Solutions to the Nonlinear Compartmental
Model for Extravascular Administration

HU Xiao-hu, TANG San-yi
(School of Mathematics and Information Science,
Shaanxi Normal University, Xi’ an 710062, P.R.China)
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Abstract: The analytical solution to the pharmacokinetics model plays a key role in the design
of new drugs, especially in determining the pharmacokinetic parameters. In recent years, the
analytical formulae for most of the pharmacokinetics models decided by the nonlinear Michae-
lis-Menten elimination process, were investigated and solved. However, the pharmacokinetics
model with nonlinear Michaelis-Menten elimination rate for extravascular administration was a
non-autonomous system, which resulted in difficulties in seeking its analytical solutions. There-
fore, the problem of approximation to the solutions to the non-autonomous nonlinear pharma-
cokinetics models in the cases of single or periodic extravascular administrations was ad-
dressed. Different upper and lower bounds were given based on the comparison theorems for
differential equations and impulsive differential equations, with the definition and related prop-
erties of the Lambert W function employed. Numerical simulations show the effectiveness of the

proposed approximation method.

Key words: compartmental model; Michaelis-Menten elimination rate; extravascular adminis-
tration; Lambert W function; pharmacokinetics
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