Pharmacokinetics of Oral Administration
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Objectives

« Understand the diagrams, schemes, and
graphs associated with Oral Administration

« Write the associated Differential Equations
« Derive the associated Integrated Equation
 Understand the relationship between t,.,
and Cpmax

Understand the Influence of kaand F on Cp
for agiven dose

Extravascular Administration

* Not IV

» All other Routes of Administration involve
an Absorption Step including Oral, IM, SC,
etc.

Absorption Defined by Rate and Extent
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Scheme
Drug in
G-l
Tract ka
Xg Drug in
BOdy kel

Drug
Xp=Ve+Cp Eliminated
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Equations for Drug in Gl Tract

Differential Equation

Xg = xgo 'e-k@t

Integrated Equation

Equation for Amount in the Body

Differential Equation

aXp = VedCp =kasXg- keleV+Cp
dt dt

)

Absorption Elimination
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Rate at Selected Times

VedCp, .
e Early: Xg>>VeCpthus —g ispostive

VedCp
e Middle: Xg=VeCpthus d iszero

VedCp
e Late: Xg<<VeCpthus d isnegative

Concentration versus Time
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V = dCpldt = 0

V = dCp/dt = positive

V = dCp/dt = negative

Concentration (mg/L)

0 6

12 18 24
Time (hr)

Integrated Equation

. . A dXp _VedCp
Diff tial Equation: —— =
ifferential Equation: = o

seVeCp- Cp° =kasXg- kelsV+Cp
Xg°
(s+ka)
kasXg°
(s+ka)
kasX g’
Ve (s+kel)e(s+ka)

=kasXg- kelsV+Cp

using Xg= from before

VeCpe(s+ke)=

p=
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Integrated Equation

kasX g°
Ve (s+kel)e(s+ka)
Two roots: -kel and -ka
FeDoseska
P=Ve(ka- ke)

/

Constant

Cp=

[ Cket kerl]

X Differ ence between Two
Exponential Terms

Note: Xg° = F « Dose
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Biexponential Equation
_ F-Dose-ka. ket - ket
P=V- e k) & ]

Slower exponential
— P

Faster exponential

Difference

Plasma Concentration

FeDoseska

Plotting the difference times m

Concentration (mg/L)

6 12 18
Time (hr)
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The Equation
_M‘.[Q- kg k]
" Ve (ka- kel)
F
Dose and Dosage
Dose Form Parameters
ka

Parameters

kel } Drug and Patient
\Y

Time to Peak Concentration

1 as Derived from differentiating
= = .

ek k ‘
Ny, dCp/dt with respect to time and
B ekel2
(ka- kel) kel setting 2nd derivative to zero

ek

Example: F=0.9, Dose = 600 mg, ka=1hr1,
kel =0.15hr,andV =30 L

1 2l
t o =————xInN&——-=2.23 hr
Pk T (1- 015)7 €0.159

_ 0.9x600x1
30x(1- 0.15)

X[e-olsxzzs _ e-1x223] =12.9 mg/L

Time to Peak Concentration

t :;. nfégd
P (ka- kel)  €kel®

Example: F=0.9, Dose = 600 mg, ka= 0.2 hr-1,
kel =0.15hr,andV =30 L

1 =026
t =t  n@20_575p
P~ (02- 0.15) " 0,150 '
_ 0.9x600x0.2
30x(0.2- 0.15)

x[e’“’"m _ erozxsjs] =7.6 mg/L
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Absorption Rate Constant, ka

ka=3hrlt

=1hr

—_ peak
= 2
o
= ka=06hrkt  =275h
g s 4 k=06 hrT oo =275 hr
£ )
£ 10 - -1 -
§ «— ka=0.125hr ~; tpeak =6.25hr
5 s
(@]

o
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Extent of Absorption
Bioavailability, F

Concentration (mg/L)
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Plotting with Java
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A Semi-log Plot
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Objectives

Understand the diagrams, schemes, and
graphs associated with Oral Administration

Write the associated Differential Equations
Derive the associated Integrated Equation
Understand the relationship between't,
and Cpmax

Understand the Influence of kaand F on Cp
for agiven dose
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