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Study Compound
s . AUC
Reference Compound ‘
- Area under the concentration-
cmax time curve
* Cmax
- Maximum concentration

- Adifference of greater than 20%
in C,y,, Or the AUC represents a
significant difference between the
study and reference compounds

' Tax

- Time to maximum concentration

Concentration

355%3
s Y
LSS SISt tatltatates
SRt ta

LSS

%  IROeIY o,
(irdgivaveuditieleledesnieidielelalevartyiieidtelnted

h:

Time

A peak

' AUCA =AUCB
B peak Cmax A>>CmaxB

Tmax A << Tmax B
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A AUCA =AUCB

LiaS
MTC

Cmax A>CmaxB

Tmax A =Tmax B
B MEC
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TABLE 1-1.

Therapeutic Ranges for Commonly Used Drugs

Drug Range

Digoxin 0.5-2.0 ng/mL

Lidocaine 1.5-5.0 mg/L

Lithium 0.6-1.4 mEqg/L
Phenobarbital 15-40 mg/L

Phenytoin 10-20 mg/L

Quinidine 2-5 mg/L

Cyclosporin 150400 ng/mL

Valproic acid 50-100 mg/L
Carbamazepine 4-12 mcg/mL
Ethosuxamide 40-100 mg/L

Primidone 5-12 mg/L

Source: Adapted with permission from Bauer LA. Clinical phar
macokinetics and pharmacodynamics. In: DiPiro JT, Talbert RL,
Yee GC, et al., editors. Pharmacotherapy: a Pathophysiologic
Approach, 7th ed. New York: McGraw-Hill; 2008. p. 10.
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[ Drug at site of administration l

il Absorption
N (input)
Drug in plasma
'\\ r8 Distribution

Drug in tissues

Bl Metabolism |

Metabolite(s) in tissues
/'8l Elimination
(output)

Drug and/or metabolite(s) |
in urine, bile, or feces

R

Ll Ly

451 9! EI5) a1 ) gbol

Absorption-
Distribution-

Metabolism«

Elimination-

13

etabolisn

Distribu

FPlasma Protein
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Coa 3 AN 8 L3S (B gl gal) S 5y

FS— Therapeutic

Concentration

c:nset tmﬂx -
ime < Fine 15
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Question .

What is the loading dose required for drug A
if;

Target concentration is 10 mg/L

V,is 0.75 L/kg

Patients weight is 75 kg

EUBSSERPTN 17

Answer: Loading Dose of Drug A

Dose = Target Concentration x VD
V,=0.75L/kg x 75 kg = 56.25 L
Target Conc. =10 mg/L
Dose =10 mg/L x 56.25 L
= 565 mg

This would probably be rounded to 560 or even
500 mg.

il a5 4 18
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#1 92l A8 a4

dA/dt = AL i de u
e 058 ol oS A s
Order1: dA/dt=k.A1=K.A
Order0: dA/dt=k.Ao=k
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Table 2.3  Exponents and logarithms

Rule Example
n.nb = potb 10'-102 = 10°
& —po-b 19 =107
1
(n"')b = nb (]03)2 =10
F=0"" =102
¥/n=n'/e VA =n"2;1/100=100"? = 10

logab=loga + logb
log (%) =loga—logb
log (a?) = b(log a)
i (§) a9
log(10%) =a

In(e®) = a

loga = 788

=1
In(n < 0) = undefined

log (n < 0) = undefined

1. There are obvious constants:

m=23.14159265
e=2.718282

¥n= n"/3; YT000=1000"* =10
log 1000 = log 10 +log 100 = 3
log 10 =log 1000 —log 100 = 1

log (10%) = 2(log 10) = 2
—log (1385) = log (1$82) =2
log (10%) =3

In(e®) =3

log 10 = 318 = 1

10°=¢"=1

$1 98l A8 ja A
:ORDER 1 A% 480 -1

SN g Apiiia dulenl) i Jolitl) Ayl

i) sall A8 al) b aalda JSY) a)

._.F;LL‘L:‘;-G).J

£ gl Jlarind) e lal 5 dlad 400 oS ae (31 55

o) gall 381 5 Jasda ¢ gatil) A0Sl A

dC/dt=+KC

!

C=C,e"
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RL paper y — yoe Kt B P T
[ [ Intercept = In g
> > \,\< slope = -K
=
f=ll Time (h) t=0 Time (h)
R.L. paper 108 ¥ =108 Yo—Kt/2.303
' Intercept = log (Yo)
2 — slope = -K
§) 2.303
= Time (h)
Figure 1.17

One-compariment infravenous bolus injection) three plots using rectilinear (R.L.) co-ordinates. K, rate constant;
Y can stand for mass of drug n the body

~ concentranon of drug in plasma, etc.

A AE A
Cy={Colyt™™

T2) AT

Rearranging this equation gives C,/(Cp)o

ty», hence

015((:[))0/((:;))() =
05=¢N

or

In0.5 = —Kfll,cz

rithms,

By definition, when Cpy= (1/2) (Cy)o, time (t) =

Converting from natural to common loga

In0.5 = 2.303 x log 0.5
" (i.e.Ina=2303 x log a)
gl where a stands for any number
In0.5=2.303 x (-0.3010)
Since In 0.5 =-0.693,
-0.693 = -kt

or

K,/ = 0.693

o= 0693/K  (H)

(3

The elimination half life has units of time

MMJ-&\}J:\:}}:};M%
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500 T _— Intercept = (Cp)o
400 -‘/

300 1

100 T

- [ng pi”!
5| F]

G

50 4
40 1

30 1

20 1

Time (h)

il a5 4y 25

7. Which of the following is the meaning of biological half-life?

A) The time interval, during the half of the drug degrade in body

(B) The time interval, during the amount of drug decrease by a halt |

C) The time interval, during only the half of the biological effect to develop

D) The time interval, during the half of the drug to be metabolised

E) The time interval, during the half of the drug to be liberated from protein binding

il a5 4 26
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£
' l
C C =Co-kt
Ji«a A.F\JA (t1/2) JA%S\ M
C =Co-kt
C=10Co

ti2=05C0/ K
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Table 1.2 Comperison o] zerorder Imcllﬁrsrorder reqcfions

Terms Lero order First order

~dKfdt =Ko|(Eq. 1.10); rote remains constant {=KX (kq. 1.17); rote changes over fme
=K [nit=h""
In X=In Xy~ Kt(Eq. 1.19) orlog X=1og X, - K1/2.303

ral consont =Ky [nit=mgh”'
X X=X~ Kt[Eq. 1.11) integrated

equation| (integrted equation)
Xo Assume is 100 mg or 100% Assume is 100 mg or 100%
rofe Ky=10mgh" K=0.1h" or 10% ofth remoining X

Sl s 5 Ay ges

29

Table 1.3 Volues for parameters over fime in zero- and firstorder processes
Time (h) Zero order First order

X (mg) dX/dt [mgh™") X(mg) dX/dt (mgh~)
0 100 - 100 -
I 90 10 90 10
2 80 10 81 9
3 70 10 s 8.10
4 60 10 65.61 7.29
5 50 10 59.05 6.56
6 40 10 53.14 3.91
7 30 10 47.82 3.32
8 20 10 43.04 478
9 10 J 10 \__ 3874 4.30

MMJ-&\}J:\:}}:};M%
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Pharmacokinetic parameters

Volume of distribution V;= DOSE / C,

Plasma clearance Cl=K, .V,

plasma half-life t1/2= 0.693 /K,

Bioavailability (AUC),/ (AUC);

amidd) A ¢ gl 4 A zilad

Al gall A8 jall o) 23 galll -1
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L Baal) A el ) gad
S _aall amia Ll 3 gal
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Concentration (mgll)
l-l\> -lh L

02468101 e
Time (hour) = Administration

One Compartment Model

After
Administration
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One-compartment model (o] part T
before administration immediately after

administration

Tw partment Two-compartment model
before administration immediately after
administration

Two

after distributive
equilibrium

Immediately After
Administration
Before Administration

Sl a5 Ay g

Two Compartment Model

After Distribution
Equilibriunreo
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@40 Which one of the following is true for a two-compartment model
drug?

A O absorption rate constant < elimination rate constant
< distribution rate constant

B~ O absorption rafe constant > distribution rate constant
> elimination rate constant

C 1 absorpfion rate constant < distribution rate constant
< elimination rate constant

D L distribution rate constant > absorption rate constant
> elimination rate constant

E O elimination rate constant > absorption rate constant
> distribution rate constant

Ty 42
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KF sl dad ol Glea
KE= Cler fail 20 _ 02

Cler norm 100

Dnorm : 5181 ) seadll 8 430 ) Ao all Claa

Dnorm = 100 ZL= 600 mg/day

1= fu ol Gk oo JalS IS0 7 kel sall el
D fail = Dnom (Fu (KF-1)+1

D= 600. (1(02-1)+1 = 120mg/day
120/3 = 40mg/8h

Sl a5 Ay g 44
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: 4l
O3 Ol Gpuisl) Gl e BUarall diigal) de sl (A L
2904 B ay sall 13 die aal) B sl gal) S5 ol caale 1) 950
70 Cpaistl o alal g5l aaa Gy /i 1.6 s <isla 10
glsalll o Salal) o Lale) (lebs 7 (5 9ad) o e Ciuaiy ]
(Al gal) Ags ol adl)
t1/2=7h,vd=701L,Cp=1,6 mg/L,t=10h
Ao="?
A= Ao * e-Kt1/2
Ln A= In Ao— Kt1/2

1
t1/2=0,639/K —> K=0,693/7= 0,099 h
A= Cp*V —> A=1,6 *70 =112 mg

Sl s 5 Ay ges 47

t12=7h,vd=70L, Cp=1,6 mg/L,t=10h
Ao="?
A= Ao * et
Ln A= In Ao— Kt
t1/2= 0,639/K —> K=0,693/7= 0,099 h
A= Cp*V —> A=1,6 *70 = 112 mg

Ln 112= In Ao — 0,099* 10 = Ln Ao = 5,708
—> Ao = 300 mg

Sl a5 Ay g 48
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20 Lo B G2 pe b Jln bsidll e Aial) L)) A L
Ciual of cale 1)) e 50 Wik gy 55 ds ja ddllae) (e ASlu
Pua@i\ ﬂ)ﬁu:i ‘.5.33\ QA}\ o Lag ,Z\.c.L.... 45 & ‘.53.435\ )
Zisalll aii Salal) o) Lale) SUaral) de jadl (e ila 40 (3o paliid
(Al gal) A8 jall el
t1/2=45h, Ao=50 mg, t=20 h, A20 = ?
A= Ao * et
Ln A= In Ao— Kt

1
t1/2= 0,639/K —> K=0,693/45=0,0154 h
Ln A= Ln 50 - 0,0154*%20= 3,604

— A= 36,74 mg

Sl s 5 Ay ges 49

t1/2=45h, Aoc=50 mg, t=20 h, A20 = ?
A= Ao * e Kt
Ln A= In Ao— Kt
ti2= 0,639/K _ K=0,693/45= 0,0154 h"
Ln A= Ln 50 — 0,0154*20= 3,604
—A= 36,74 mg
A= 10mg asall & 1a 10 LAy ila 40 (o paldal) g
Ln A = Ln Ao- Kt
t=InAo-InA/ K — =In 50-In 10/0,0154
—> t=104,48 h
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LS jal) ziadl) Gaany Juall) 138 (pa A L (A (udic
sasy) Gk pand
IV bolus: gl ash ciall Ala b ¢ gal) 48 a -1
roSiall g2 ,8l Ciall Alla A gl gall 48 a2
IV bolus, Multiple dose
p il (2580 (al) Al (B o) gal) AS -3
IV Infusion

49 Adiay (3 ganall saienall 290 Ghal) Ao (B o) 9al) 48 2 -4
IV bolus + IV infusion
() Gk Jhe) Ly sl g A @kl 33 galall 4350Y) 48 A -5

Extra vascular administration, Single dose::
pll) ok oo Basalall de jal) 1S Jla B gl gall 48 2 -6

Extra vascular administration, Multiple dose
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