Kinetics of drug after single oral dose
One compartment open model



First-Order Absorption Model

« The maximum plasma concentration after
oral dosing is , and the time needed to
reach maximum concentration is

* The Is independent of dose and is
dependent on the rate constants for
absorption (k,) and elimination (k).

At , sometimes  called
, the rate of drug absorbed is
equal to the rate of drug eliminated.
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First-Order Absorption Model

+ A typical plot of the concentration of drug

in the body after a single oral dose is
present
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First-Order Absorption Model

 The value of F may vary from 1 for a fully
absorbed drug to 0 for a drug that is completely
unabsorbed.

« This equation can be integrated to give the
general oral absorption equation for calculation
of the drug concentration (C,) in the plasma at
any tim Fk D E &
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First-Order Absorption Model

« At C,.. the rate of concentration change
can be obtained by:
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First-Order Absorption Model

 The first-order elimination rate constant
may be determined from the elimination
phase of the plasma level-time curve.

« At later time intervals, when drug
absorption has been completed, ie, e*at=

0, Equation FkD, . “ ;
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First-Order Absorption Model

* plotting log C, versus time will yield a
straight line with a slope of —k/2.3
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First-Order Absorption Model
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First-Order Absorption Model

« urinary drug excretion data may also be used for
calculation of the first-order elimination rate

constant.
dDU/dt (_j_}-'-//‘“_f’ ;'-/_;-L”C'/_)A.r/(_j_h_a ° The rate Of d---~ PRPP P | PRt T DRGSR Py P Oral dose Of
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« After drug absorption is virtually complete, —e !
approaches : g  Fk k D, _sto
u — a € e
dt k,—k




First-Order Absorption Model

« Taking the natural logarithm of previous eq.
dDu/dt Jsill 5 ¢ sl =1 il Jses
dD, Fk, k,D, kt
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« When log (dD//df) is plotted against time, a graph
of a straight line is obtained with a slope of —k/2.3.

« Because the rate of urinary drug excretion, dD /df,
cannot be determined directly for any given time
point, an average rate of urinary drug excretion is
obtained, and this value is plotted against the
midpoint of the collection period for each urine
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First-Order Absorption Model

« To obtain the cumulative drug excretion in the urine

—k it —kt
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« A plot of D, versus time will give the urinary drug
excretion curve o__ 550l
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First-Order Absorption Model

« When all of the drug has been excreted, at t = «.
Equ. reduces to:
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) | where: D “, is the maximum amount of active or parent drug
(é‘“) dﬁJ T excreted.




