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In oral administration, the drug has to pass through the gastro-intenstinal (Gl) tract before making

it to the circulation. The drug concentration in the Gl tract is governed by first-order kinetics:

(v dder _ o4 L— Net o competmend .

dt

where Aq;(t=0)= 5. F . D, where:

e 5 is the salt factor:

e |F' is the bioavailability — not all of the drug that passes the GI membrane
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5.3.2 Worked Example

The plasma concentration-time data for a drug administered to a healthy volunteer are shown in

Table 5.1; the dose is D = 100mg. Analyze the data and determine k, k,. Take S = 1.




Time (h) | Cp (mg/L)
0 0
0.6 2.74
0.8 3.13
1 3.37
1.4 3.55
1.8 35
2 3.43
2.6 3.12
3 2.89
4 2.33
7 1.17
1 0.37

2
Table 5.1: Plasma concentration of a drug at various times after the adminstration of a 100-mng
oral dose
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1 function [ka . k,Vd_F]wget_params()

3 |[t.data  Cp.data)=get.data()

4

5 D~100

a

8 f = @(x)mycost(x)

a

10

11 x0 = [2,0.1,20]

12

13 Ib~[0,0, 0]

14 ub=[10,10,200]

15

1d options optimoptions ( F )
17 [x. fval) fmincon(f,x0.[).[].[].[].!b.ub,[], options)
18

19 ka=x(1)

20 k=x(2)

21 Vd_F=x(3);

k 0.23 hours™!
Va/F 20.0L

Parameter Value M"}
kq 150 hours !

Table 5.2: Estimated values of k,, k, and V};/ F for the one-compartment model (oral administration)

—Model

time (hours)

Figure 5.3: Concentration versus time curve
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