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e« Reflects the extend of drug distribution in the
body tissues and organs

N drug distribution 2 T Vg

e.g.
Exfep - Highly protein bound or highly water soluble drugs

- |, distribution 2 @ Vj

_ Drugs accumulated in adipose tissues =2 T Vp

« Reflects the lipophilicity of a drug
A drug lipophilicity =2 T Vp
1~ drug hydrophilicity 2 4 Vp ;

el




)

< oivolume of distribution of some drugs
. 0 yy ‘

ST
volume of Distribution
Erythropoietin |S L 0.07 L/kg™
Warfarin 8L 0.12 L/kg™
Phenytoin 45 L 0.63 L/kg*
Digoxin 500 L 7 L/Kg*
Amiodarone 5000 L 70 L /kg*
Chloroguine 15000 L 215 L/kg™*
Quinacrine 35000 L 500 L/kg*

“Distribution Coefficient ¢ 113 Valume
O'p Digtribubion
d Coellicent.
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rea under the curve (AUC)

rea Under the Conc. Time Cu'rve

AUC) calculation

- Two methods: |
- Model dependent: can be used only for one
compartmenL IV bolus <— ’
> Model independent: Can be used for any drug with
any roule of administraion <—

® @ gfininakion /
Mate anstan
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J9=09 <— Vd

v Do = & vp [AWCT®

~ How to calculate AUC?
NS

» | The trapezoidal rulefis a numerical method frequently used In pharmacokinetics to calculate the area under
& plasma drug concentration-vers us-time curve, called the area under the curve (AUC).
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FIGURE 2-2 Craphof ihe alirrnation of diwd frorn the
plasma afier & singte IV njection

Fig. 2-2 shows a curve deplcting the elimination of a drug from the plasma after a single intravenous injection. The drug

plasma levels and the corresponding time intervals plotted in Fig. 2-2 are as follows:
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* Whatis the trapezoid?
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* The area of the trapezoid is equal to what?
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Area between t2 and t3
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. The first segment: :
. . we need to determine HOw?
Ol
‘ _ JCpg + Cp, ‘
AUC,,, _{ —=Pr.q, )}

- The last segment: ‘! (Ql)*}?(

(2200

/ AUC! et = = / |Cpeat = C'f'z;z.:.,.t J

— . U

L=Cliane

= Then: :
T AUC unit: Conc. * time
AUC F? B Ex: mg*mii*h =mg*h/mil
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hours is calculated as 14.75 mg-h/mL, and the Al C betveen 2 -
. The total AUC between 1 and 4 hours is obtaine - by o~
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Area under the pPlasma concentration versus
time curve-Example

Assume the following data were obtained following intravenous
administration of a drug (K=0.35). Calculate the AUC

Time (Jar) |Conc (mg/L) IAUC of trapezoids
O 125
1 88.75 106.88
= _6=2.5 75.63
3 43.75 53.13
4 31.25 37.50
G 15 46.25
- 8 775 22.75
10 3-875 11.63
Inf] o 11.1
: sum 364.82
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Elimination rate

‘;T/é\;iﬁ\ 0 « climina biown
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g:::fan'f Elimination rate constant es;,

(_Elin\ina tion rate constant.J(l()

- Elimination rate constant represents the fraction
ot drug removed per unit of time

~ . . -1
* K has a unit of reciprocal of time (e.s. minute-!,

hour, and day-)

- With first-order elimination, the rate of i
climination is directly proportional to the serum

o\ )
. / sal
. Plot log(C) vs. time D i

2, @t the best-fit line

drug concentration

~, K Is an overall elimination constant
AL T v-r-.:'-! meabainm o K
AL 2w reapomsie of cocine of E2sma concentration

N —> Faclion of dng that.-be _seliminakd.
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rate conktant

elimination
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Cont,

]- Plot log(C) vs. time

3. | Calculate the slope using m__{
est-fit lin

4. Estimate K:
0

K =—Slope-2.303
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lculate the slope using two points

n the best-fit lin I 4o Esti
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Elimination half life whdf the meaning of {-haH 29
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 Elimination half-life (t1/2)

* Definition: Elimination half-life is the time it takes the drug
concentration in the blood to decline to one half of its initial
value.

* |t is a secondary parameter :The elimination half-life is
dependent on the ratio of clearance CL and VD.

e Unit : time (min, h, day)
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Elimination half life (t;,) estimatio

0.693
- Two methods: Ly =
A ] L] -~ . . K
O\ 5 o From the value of K:

[Cl (

o Select a coneentration on the best fit line (C1)
* Look for the time that is needed to gel Lo 50% of C1

= half-life
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Calculation of t ,, 26
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Elimination half life (t

S o on -
O 53, @545 ®su)

1/2)

In 1 halt-lited50.006 of the drug remains in the body and
IS climinate - -~
,l(. of the drug remains in the body,

In 2 half-livey

is climinated

In 3 half-lives 12.5 2% remuains in the body and 87.5 % of the drug is

climinnted —_— _

In 4 half-lives 0.25 % ol the drug remains in the body, 93.75 9% is lost

Inds half-lives 3125 % of the drug remains in the body, 06.875 % of the

cit Pis climinated S —.

In 6 half-lives 1.563 96 of the drug remning in the body,08.438 % is lost

In 7 halt-lives 0.781 96 of the drug remanins in the body , 99.219 % is lost
— ———— s )

509% of the drug

'6 of the drug

Thus over 95 % is lost or climinated afler 5 half-lives. Typically, with
pharmacokinetic processes, this iy considered the completion of Lthe
process [Although in theory it takes an infinite time]. Others may wish to
wait 7 halt=lives where over 99% of the process is complete.
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