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tenance dose?

1 clearance

A protein binding
O metabolic rate constant

3 distribution halfife

A area under the curve [AUC]

m O O 5 >

ing dose?

2 clearance

3 volume of distribution (Vo)
. elimination rate constant

A elimination halflife

3 area under the curve (AUC)

""'UOQZP

058 Which of the following parameters is useful for calculating the main-

@59  Which of the following parameters is useful for calculating the load-

- ass A

5"?‘-‘5:':C'learcmce is used for maintenance dose calculations. Maintenance: dose =
- steady-state plasma concentrafion x clearance x dosing frequency.

_A59 B

loading dose = steady-state plasma concentration x volume of distribution.

28
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Physicochemical properties of the drug thaldo not affect the release

of the drug from a modified-release delivery system are:

2 aqueous solubility/partifion coefficient of the drug

2 [ therapeutic index of the drug
3 1 saltform of the drug
AQ1,2and3
B O 1and3
C d2and3
D O3
E Q2

A%0 E

The therapeutic index is not a physicochemical property of a drug. Although
there may be safety implications for drugs with narrow therapeutic indices
formulated as modified-release dosage forms, the therapeutic index is not a
factor that influences the release of the drug from these delivery systems.

17-16 - bl s 4a 29

Quesfions 64~/ 1 involive the following case:

@64  Calculate the elimination rate constant {h™") for this drug:
as4  C

Clis= Vpk. Therefore, k=Cliy/Vp=7.1/44.9=0.16h""

A 1008
B 10.32
C Q016
D Q1.6
E Q08
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@65 Caleulate the expected maximum concentration (Cpe mg/L) after

a5 A

Crnux—n = dDSS/VD[(] —e” H’(T)/(-I _ e,k,‘.)]

the fourth dose:
A 0871
B 0460
T C a4l
‘D 0587
E: 3941

0 8.71

where n=dose number = fourth dose; and = dosing frequency = 4h.

Croxt = 200/449](1 e~ #016x4y (1 _-016xdy) - 8 71 mg/L

culate the expected minimum concentration (Cpin; mg/L) after
, fourth dose: 446 B

Coin-n = Coen 6k

0 4.60

o4l/
0 6.17
0 9.41

where n=dose number = fourth dose; and = dosing frequency =4h.
Coing = 871670164 = 4,60 mg/L

Calculate the expected maximum concentrafion (Cra. mg/L) af

steady state:

A Q871
B D482
c aél/
D 2587
E 1941

Calculate the expected minimum concentration (Cyin; mg/L) at

E

HalFife =0.693/0.16=4.33h.
Time o reach steady state is 4.5 haltives = 4.5 x 4.33 = 19.5 h. Steady state
is reached between the fifth and sixth doses.

Cmux—ss = ClOSB/[VD“ _e_k‘.)]

Conss = 200/44.9(1 —e~0164) ~9.41 mg/L

A68 D
Crin—ss = Crox—ss 8~ ke

Criness = 9.41 @ 218%4 = 406 mg/L

steady state:

A Q871
B 0482
c Q617
D D496
E 0941

S gthian s -l a4y Ala
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Qé@ Calculate the plasma concentration {mg/L} 2h after the third

dose:
a9 D
A osn
B Q460  Ca=dose/Vpffl-e /(1 -e7)e
C [0 4097
where n=dose number = third dose; 7= dosing frequency = 4h; and t=2h.
D 0s87]
E Q941 Cpy=200/449[1 e 30104 (1 - 016x4)j=0162 = 5 87 mg|

@70 Ifthe second dose was missed, what will be the plasma concentration

(mg/L) 2 h after
SN TT N LT R ¥
Aoasz (o =guelfll-67) ¢ e -g
R D48 7
Q4.17])

g 5 6}7 Cp_a _ 200/449{(] _e_axo.iaxa)/(] _e—O.lbe)]e—O.léx2
E Q941 —e~019%6 — 417 mg/L

T/-16 - <0 a5 4 33

Interlobular veins Microscopic anatomy of the liver
(to hepatic vein)

Central vein

Bile duct (receives
bile from bile
canaliculi)

Fenestrated

lining (endothelial
- cells) of sinusoids

: Bile duct
Portal venule Portal triad
epatic arteriole

(c)

caucauori, Inc.




Questions 82-86 invelve The following case:

@82 Which of the drugs exhibit the desirable solubility for developing an
oral sustained-/controlled-release system?

A 0 Drug A
B [ DrugB
C QDrngC
D QA Drgh
E 0 Drug E
A8Z A

The drug should have anfaqueous solubility of at least 0.1 mg/ml}in order to
show a good release protile. Drug A has optimal water solubility. On the other
hand, if the drug has very high aqueous water solubility (Drug D}, it becomes
difficult to control drug release.

S gthian s -l a4y Ala
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292  Which of the drugs exhibit the desirable absorption characteristics
for developing ant)rdl sustained-/controlled-release system?

A QO DrugA -I

B 3 Drug B

C QDrygC

D O Drugbh

E QO Drug E
AB3 A

Drugs that are passively absorbed are preferred for oral sustained-/controlled-
release systems. Unlike passive diftusion, active transport fakes place only in
cerfain regions of the gastrointestinal tract, such as the small intestine. The
absorption rate should be greater than the drug release rate] Drugs should
have an absorption rate constant of at least 0.17 h~". If the drdg is absorbed
slowly Drug CJ, then it may nof warrant an exiended-release sysfem.
Similarly, if the drug absorption rate is very high (Drug D), then the dose
becomes high for a sustained-/controlled-release system. The drug should
have good-oral bioavailability. Based on all these criteria, Drug A has the
optimal absorption characteristics.

@84  Which of the drugd may not warrant a sustained-/controlled-releasq

system?
A 1 Drug A
B O Drug B
C 2 Drug C
L_D 0ODnugD |
E Q Drug E
A4 D

If the drug has a very long half-life, then there may not be a need for sustained-/
controlled-release system, since the drug is already long-acting. An ideal half-
life is 4-6 h. If the haltlife is very short, then a higher dose may be needed,
which may be limited by the size of the sustained-/controlled-release system.

17-16 - <l a5 iy g 28
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@85 With respect fo the dose,Jwhich of the drugs is least preferred for an
oral sustained-/controlled-release system?

A [ DrugA
B Q DrugB
[ C JDrugC |
D O DrgD
- B QDngE
A85 C

If the dose of the drug is very high, then the size of the system becomes large. A
desirable dose for a sustained-/controlled-release|system is < 500 mg.

17-16 - bl a s da s 39

286 Which of the drugs has the optimal characteristics for developing
a sustained-/controlled-release system?

| A ODrugA |
B 2 DrugB
C QDngC
D QW DnugD
E QDrngE
AB6 A

Drug A has the optimal solubility, dose and absorption characteristics for
developing a sustained-/controlled-release system. For the other drugs, one
or more factors are not optimal for a sustained-/controlled-release system.

17-16 - bha s da s 40
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@EY  Which ol the tollowing statements about factors influencing moditied-
release dosage forms is incorrect?

A

0 residence time of the dosage form in the gastrointestinal tract
is not influenced by stomach emptying

A8Y A

metabolites

@ drugs should ideally have a biological haifife of 4-6 h
so that accumulation does not occur

O drugs should not have any significant form of
pharmacologically inactive metabolites by firsi-pass
metabolism

1 residence time of the dosage form in the gastrointestinal fract
is influenced by intestinal transit time

0 dosage should not exceed 325 mg

Drugs should ideally have a biological halfife of 4—6 h so that accumulation
does not occur and significant amounts of pharmacologically inactive

are not produced by first-pass metabolism. The dosage should

also not exceed 325 mg. A factor that influences modified-release dosage
forms is that the time the dosage form is resident in the gastrointestinal tract
is influenced by both stomach emptying and intestinal transit time.

@92  Formulation components of a modified delivery system that does
not directly control the release of the active drug from the system
include:

A O mairix formers
B 0 channelling agents
C O membrane formers
D___ 0 solubilisers
E 2 lubricants
493  Modified-release drug-delivery systems may be classified as inert,

lipid or hydrophilic, depending on the nature of the excipients used.
Which of the following is an example of a hydrophilic excipient?

1 methacrylate copolymer

0 carbopol |

A
B
C
D
E

Q polyvinyl acetate
Q carnauba wax
O hydrogenated vegetable oils

L}i_wugﬁkm.qd -éﬁ\ﬁ}%ﬁaz\j.l*\a
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Question-1 ~
5 A
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
F=1
Salt factor = 1

Answer: Loading Dose of Drug A

Dose = Target Concentration x VD /F x S
V4=0.75L/kg x 75 kg = 56.25 L
Target Conc. =10 mg/L
Dose =10 x 56.25/ 1x 1
= 565 mg

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

17-16 - a5 dun 44
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F*S
0.002*60*0.5 .
e 75 =31 0.075 = = Jaadll ds 2
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K IS i 5l s

KE= Cler fail _ 20 _ 02

Cler norm 100

Dnorm : Ls};i)yaﬂ\ Ju8 A gl de all s
Dnorm = 100 4— = 600 mg/day

1 = fu ol Gk e JalS JSG 7 Hhay o gl el
D fail= Dnom. (Fu (KF-1)+1

D fii= 600. (1 (02 -1)+1 = 120mg/day
120/3 = 40mg/8h
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J0.25.A

J1.75.B

J2.5.C

J17.5.D

J25.E
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&8 50 (1 02 el (a8 (ha Blanall 4300 pal) A jadl (A La
10 Lore S el 13 dis alll A glgall S5 o) cuale 1))
Sl 70 Cpadsll g all) g3l aaa ol Jf 3 1.6 52 Slela
AN Zigall) A ol o Lale) (Slebu 7 s gaall o e dialy
(A 52 Aus palt
t12=7h,vd=70L, Cp=1,6 mg/L,t=10h
Ao="?
A= Ao * e-Kt1/2
Ln A= In Ao— Kt12

1
t12= 0,639/K —>K=0,693/7= 0,099 h
A= Cp*V —> A=1,6 *70 =112 mg

17-16 - il a s 4o 49

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

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

17-16 - il a s 4o 50




20 Lo B Gl pmd b Jlnsbishdll (e ARl gl A L
sl of cale 1) ida 50 Wl Ly de ja ddlae) (e dela
peidl) 4B i @3 a3l A Lay sl 45 A gl el
zasall) g Balal) o) Lale) Blaaall Ao jadl (e ide 40 (0 alicd
(A 941 AS all dal)
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

17-16 - il a s 4o 51

t1/2=45h, Ao=50 mg, t=20 h, A20 = ?
A= Ao * et
Ln A= In Ao— Kt
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
A= 10mg sl 2 & 10 Au de 40 (0 Qalisl) ey
Ln A = Ln Ao- Kt
t=InAo-InA/ K —> =1In50-In 10/0,0154
—> t=104,48 h
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