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. Partl):f" &= A for 25 marks, ii) Part - B for 50 marks.
qiiestio L C(?mpulso!'y question which consists of fifteen sub-questions. The first ten sub-
\ fmal H3.8re bi Objective type/ Multiple Choice Questions, 2 from each unit and carry
S The'next five sub-questions are Short Answer Questioris ong from each anit
and-carry 3 marks'each. | LT v W Y/
* Part- -

aminations will be conducted for 75 marks consisting of two parts

B consists of ten"Long Answer Qiiestions (nu"i'!nbéi‘é:d from 2 to [1Y carrying 10
marks each. Each of these questions is from one unit and may contain sub-questions. For
each question there will be an “either” “or” choice, which means that there will be two
questions from each unit and the student should answer either of the two questions.

. PART- A

Which of the following will be the pharmacokinetic application of prodrug? [1]

A) Improvement of taste B) Improvement of odour

C) Site-specific drug delivery D) Reduce gastric irritation

b)  Which of the following best describes the partition coefficient? [1]
A) The ratio of the number of moles of a substance in two phases at equilibrium

B) The ratio of:th¢ concentratigns’ of ‘a substance in:two immiscible phases-at-

Equilibrium. % Vod oo N L ¥

C) The ratio of the solubility of a substance in two phases at equilibrium.

D) The ratio of the vapor pressure of a substance in two phases at equilibrium.

| 1.a)

¢)  Alpha adrenergic blocker is (1]
A) Atenolol B) Salbutamol
C) Clonidine | | .. D)Nonje of tlle..aboye | |
d) Prazosin; belongsto the class of N/ l A T Y. B [|]}1
A) Pyridyl quinazolines \/ ] 'B) }?{P_gl-az!|1yl q}.l__‘.[ﬂ()}ﬂf‘llle \
C) pyridyl quinoxaline l D) piperazinyl quinazoline |
¢)  The levorotatory isomer of atropine is | [1]
A) Hyoscine B) Hyoscyamu']c
C) Tropine o D) Pseudotropine
f)  Which of the following is a pure muscarinic agent I [1] o .
A) Arecoline 7 A \ B) Pilgcarpine j ] \
N Muscari v/ vV /o \D) Acétyl choline /| ,
o "M‘usc‘ﬂ“n?d' ll ared condél%atidh of [ty -
8) Barl[ir;u;:)lrfistzcicllsai: Izu'ea ’ B) Diethyl malonate wi_th urea
é; M:]onic acid with methyl urea D)rDiclhyI malonate with methyl ureal ;
5 diethyl barbituric acid is a common name of N
h) i,) pentobarhitone g) SJCCO'J&II?I(EII
bi D) Phenytoin .
CoBabione o D
=-’-._ i "\»_\ f_l 5 \\ j'/ | ‘\. .f'f l .- \‘ :!. h l.' "-..H




k)
)
m)

n)

2.a)
b)
c)

. : .'53.a)

b)
c)

4.a)
b)

5.a)
b)

6.a)
b)
c)

17.)

c)

8.a)
b)

ég.a)

10.a)
b)
c)

ElliO

c)

Morphine angd he
A) Methy] Eroup on nitrogen

&N) /.\.hscncc of double bond between C4 & (5
»thh of the following bel :
A) I ndomethacin

C) Diclofenac
State the significance of isomer
Wl1at are beta blockers? Explair
g:f?,:lss Ilhe hinsynlhc.lic process of acetyl choline.

'€ the term sedative, hypnotic and tranquilizer with examples.

Classify nonsteroi el
3 nonsterojd - ,
{7 | nl}nnh mﬂammgtnry agent with gxamplg.

roine differ from each other in respect of

D) Absence of D ring
MES 1o aryl prapionic acid ¢lass
B) Naproxen
. D) Paracetamol
Ism in biological activity.
) 1ts mechanism of action.

PART - B

Define prodrug.
Elaborate vari_ous' types of prodrug design with suitable example.
_S.tan?theiappllcau__on of prodrug design.

V-\' ."‘.. . E. . ."-, -“., ! ‘, OR' \..." ;.“; ;
Whiat is bioisosterism?.

Dis'cuss the classical and non-classical bioisosters with example.
Werite a brief note on partition coefficient.

3
]

What do you mean by adrenergic antagonist?
State the mode of action of adrenergic antagonists.

\

Write an explanatory note on adrenergic receptors. "/

Schematically represent the biosynthesis and catabolism of catecholamines.

Discuss the SAR of cholinolytic agents.

List five synthetic cholinergic blocking agents.
What is choline esterase reactivators?
gic receptors. ./

i

W__r_,ife an;i explanatb.ry' noté on choliner

Write thie mode of dction of solanaceous alkaloids as anticholinergic agent.

Outline the synthesis of dicyclomine hydrochloride.

Explain the mechanism of action of anticonvulsant drugs.
Discuss the uses of short and long-acting barbiturates with example.

! ; :‘ OR \ -: : \‘.
Write the SAR of phénothiazine derivatives. ' \ /
Discuss the mechanism of action of benzodiazepines.

What are opioid analgesics?
Discuss the SAR of:tnu recep
Outline the synthesis of fentanyl.

tor agonist citing example.

OR - \

o] ‘of SLpyt terivatives used as NSAL drugs. \
iscliss fhe SAR ‘of §-pyrazolone derivatiyes user as ot
8"::\illj?f1‘i‘2fent stages of general anesthesia 1S distinguished?

i7 iC ﬂCid

\

(1]

B) Acetyl group at C| & C6

(1]

(3]
3]
(3]
[3]
[3]

(50 Marks)

[2+4+4]

[3+4+3]

[3+4+3)

[3+4+3)

\$.

[3+4+3]

-\.
\

[d+3+3]
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¢ ;I)‘hl:;:;ii ;c;‘a:c,:lgr wfll(n‘u?fuu:ns will l3c conducted for 75 marks consisting of two parts viz,
oils AA0T 20 marks, 11) Part - B for 50 marks.
:l'tl-:ﬁ I‘S compuls.oryl question whi.ch consists of fifteen sub-questions. The first ten sub-
q :If ..K%Tb aﬁi 'OI Objective typc‘:/ Multiple Choice Qucslions.'2 from each unit and carry | mark
. ms;rk e nlu\t five §ub-guesllons\ar9‘8hpn Answer Quesuons one frgm each unit and carry
: s each, /] N/ | ! VAR
\ 5 \ - \/ /
* Part-B consists of t.en Lpng Answer Quéstions (numbered from 2 to | I') carrying 10 marks each.
E!.ich of these; questions Is from one unit and may contain sub-questions. For each question there
Will be an “either” “or” choice, which means that there will be two questions from each unit and
the student should answer either of the two questions.
i \\ 1 \ ._,-‘" , \ !_P ART' A /f i -.\'. ! (25 Marb)
“la)  Addition of non-pél'gr grc‘;up .......... Vet partit&if co-éfﬁcient (Y
A) Reduce B) Improves
C) No effect on D) All of the above
b)  Bioisoterism is the process of: [1]
A) Replacement of similar group B) Replacement similar valence group
C) Replacement similar mass no. group D) Addition of group having different mass no.
c)  Which enzyme in\(ol__,.'ied in catecholamine gmetabol}“s\mfn’ , \-\ \ /[
A)Monoeamine oxidase . / ..+ B)Catechol-O-methyltransferase
C) Both A and B D) None of the above
d) Propylhexedrine is an analogue of (1]
A) Pseudoephedrine B) Amphetamine
C) Ephedrine D) Dobutamine
€)  SAR study of acetylcholine replacement of nitrogen with sulphur or selenium, the activity.
ll‘-"n _.-":' l A.‘". 7_."-: g \ _;‘J: ; _.-':1: ; \"\“ i ; [ [ ]
A) Decrease A \\, . B Inc&g‘se‘ \ y Vo
C) No Change - " D)None ™ o
f)  Neostigmine is prepared by direct combination of dimethyl carbamoylchloride with 1]
A) Potassium m-(dimethylamino)-phenolate
B) Potassium m-(diethylamino)-phenolate
C) Potassium p-(diethylamino)-phenolate
D) Potassium p—(giprppylmlno)-phenplat . \ /1" N\ S
g) §‘gd§tive§ action of\barbiturates is d‘i:\e to suit)stltuents _ayCS is due to \ \ [l]
A)High'lipophilicity of groups at cy - B) Steri effect - v o~
C) metal complex formation D) Isosteric gffect T PR
h)  Which of the following antipsychotic used in pre-anesthetic medication in combination'wi l
fentanyl. Identify the correct pair -both nucleus and drug,. . iy [1]
A) Haloperidol and piperidine B) Droperidol and piperazine
C) Droperidol and Indole g D) Droperidoland bergmighzple’ -y -
h g ' 4 L i L H % ! D ' 0 |a c..““ \ :‘f' ; !
i)  Which of the follé\wy\g IN gencrd{gpest?ctlc act ')\LQHBh NM \ g \\:,..-

B) Propofol . \

\ j i \ /
A)Etomidate v D) Ketamine

C) Alphaxalone




" 10.a)

b)

11.a)
b)

10Mzation in relation to biologi
ri b

n:: ::-.T;t:mt I IPA_( name and medical uses n(;gz::m.?o'lm. 4
Write s Ote on biosynthesis of acetylcholine | 3
iy Clure, MOA and yses of Phenytoin, H
ite a note on kgtanﬁnefas a general pnmtllmic. H
N/ | \VA | 5

PART-B (50 Marky

L )

. ;5*5]
: OR
Explain how biological action of druo ; .
Suitable examples, | |\ )* 2t by hydrogen bonding and proten biding. G

Explain the basic c\;nccpts. and appliation of prodrug/design.

[545]

C!assify Sympathomimetic agents with suitable structure.
Discuss the SAR of sympathomimetic agents. [5+9)

_ OR i
DFSC.'." bc‘ the adrenergic receptors (alpha and beta) and their distribution.
Qllsguss in brief about beta adrene?‘gic,blodkers with exdmples. ' [545

v oL \V \"\..-"' i
Discuss indirect acting parasympathomimetic agents giving their structures.
Write the catabolism of acetylcholine. ‘ [5+9]
OR

Give name and structures of a few natural and synthetic cholinergic blocking agents. In brief

discuss SAR of anticholinergic molecules.

Outline the synthesis of dicyclomine hydrochloride and-ipratropium bromide. [5+5]
\ 7/ i v\ i \ / \ / i

Cfi{ssifyjthe antips;?éhdti‘és agents with suitable cxamples
Discuss SAR, MOA and various examples of benzodiazepines.
OR
Discuss SAR, mechanism of action and various examples of Anticonvulsants agents.

Outline the synthesis of followfpg drugs . (545)
(i) Barbital \ /o (u){fhel}ytoxsn \ / | o | 5+

[5+3]

asiy’ ic ahd nor ic arlalgesics givi \ﬂ?kciremical StRICtures.
Classify narcotic and non-narcotic analgesics giving ( | .
Write tﬁe structure, mechanism of action of ultra short acting barbiturates with uses.
OR
Classify the non-steroidal anti-inflammatory drugs? Give example. "
Discuss MOA and synthesis and uses of Ibuprofen.

%7 \/ \

I‘\x’ v' \'/

[5+3)
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‘Time

Note:

1.a)
b)

g)

h)
i)

)
ik)
D)

m)

n)
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Max Marks: 75

Iihc §nd s?mcslcr examinations will be conducted for 75 marks consisting of two parts
Z.1) Pf“ t- A for 25 marks, ii) Part - B for 50 marks.

Pﬂl‘t-A Is compulsory question which consists of fifteen sub-questions. The first ten sub-

questions are of Objective type/ Multiple Choice Questions, 2 from each unit and carry

| mark each. Thenext five sub-questions are Short Ansyer Questions ong from each unit
N i v/ : L

and carry 3'marks each.

Part-B consists of ten Long Answer Qu‘éstions (nu"i';lbéi‘é'd from 2 to 11 carrying 10
marks each. Each of these questions is from one unit and may contain sub-questions. For
each guestion there will be an “either” “or” choice, which means that there will be two
questions from each unit and the student should answer either of the two questions.

-PART - A g migft
v “ 4 {25Marks)
Oxidation of drugs results in (1]
The BCS class Il drug has (1]

A) High solubility and high permeability ~ B) High solubility and low permeability
C) Low solubility and high permeability D) Low solubility and low permeability

Breaking to two layers of tablets is called_ R o [1]
The preservatives:in liquid orals protect the drug from ; L [1]
A).Chemical degradation . /¢ B)Micrgbial degradation” __ .
C) Thermal degradation D) Both chemical and thermal degradation
What is the range of capsule sizes for human use? [1]
A) =5 B)00-5
C) 000 -4 D) 000 -5

Humidity range need to maintain for hard gelatin capsules. [1]
For p’rep'_urétim\ of depot type paréqlen;ﬁ]s, the choid? oi}-ﬂreh?cle is (1
A) Aqueous vehicles L/ | B)Non-aqueous vehicles ‘
C) Co-solventsystems™™ D) Buffered isotonic solution’
Lyophilization process convert to . . [n
Which of the following is nota tamper-evident pagkagmg‘? [1]
A) Plain screw-cap bottles B) I%}lstel' packs
C) Foil seals D) Film wrappers
Cold.creams and-yanishing creams are,___and __ﬂ.,!_‘__,el:]llI]SEIOHS. [H-.. ..
Differentiate bet\&}ﬁ;eﬁ crystalline al'iﬂd;_amo[}'phous fo['g]!:s of drug substqq(:es. [33“'-,‘
What are the purposes of tablet coating? -~ (3]
Write the advantages of pellet dosage form. 3]
Write about any three formulation considerations for eye drops. 3]
Brief on glass types used for pharmaceutical packaging. (3]

PART - B



rJ

10.

| (560 Marks)
| orphism? Discuss its significance i |
and industrig| implications. i B
10]
How do i 4 |
_ - breformulation studi
| Studies ' | " -
ehednend dosnge et affect the development ‘and stability of liquid and
[10]
Explaiy i
Plain the common coating defects with causes and remedies. (10]
Enumer. plain i in
ate and explain in-process and finished product quality control tests for tablets,
[10]

DﬂSCl‘I_b.e‘ the nmnii_fgéturihg process of soft gelatin ca
Describ i e
Cribe various pelletization processes used in pharmaceutical industry.

psules with suitable diagrams [10]

[10]
Describe the process of filling and sealing of ampoules, vials, and infusion fluids. [10)

' OR
Write a, note on the introduction

and . formulation . considerations for ophtha

N Imic
preparations, L 40 I | \ F _ | [10]
‘."f‘. 'l ‘\"; --.,..-":E. .‘\"-_-":: N . . o
Explain the formulation and preparation of toothpaste with functions of each ingredient.
[10]
OR
Define pharmaceutical aerosols. Classify different types of aerosol systems with
examples. \ o o . oy \ .
[ AV -=-00000---
i \ { i \ ! \ ;';; \\
i / % \\ 4 i \;." i \
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él.a)

b)

d)

€)

g)

h)

\/ | ‘\ /| /| / Max Marks: 75
/| ) ks:

i nations wiIT;b ot T
1 - ¢'C - ;
12::‘:: A for 25 marks, ii) Part - B for § (()):?::kl:d for 75 ‘marks consisting of two parts viz.
A 1 compulsory questi i e
questions are o fObjegi\?e( ion whlf:h c0n5|‘sls of fifteen sub-questions. The first ten sub-
each. The next five sub- u:pt?/ Multiple Choice Questions, 2 from each unit and carry | mark
3 marks each. | questions are Short Answer Questions one from each unit and carry
Part-B consists of ten L¢ \ [ \ L 7
eath. Eg;:ls(l;tsihoﬁﬁﬂ Long Answer/Questions (numpered from 2 to [1) carrying 10 marks
question th s questions is from-one unit and’ may contain sub-questions. For each
e nh ere will be an “either” “or” choice, which means that there will be two questions
each unit and the student should answer either of the two questions.

PART- A (25 Marks)

Which of the follﬁ\wi___ﬂg 1s a key fa;é‘_to;c-’%ffejcting th€‘=po}§m<)§rphic sta{b_tili_,tj:/ oﬁa drug? ‘;""[l]'

A).Temperature %/ _ . B) Particle size % ... J

C) Solubility D) pH

The partition coefficient (log P) of a drug helps in predicting its: [1]

A) Aqueous solubility B) Protein binding

C) Lipophilicity and membrane permeability D) Chemical stability

Which granulation method is preferred when heat-sensitive drugs are formulated into tablets?

A) Wet granulation \/ _J 'B) Dry granulation \/

C) Diréct compression e D) Melt granulation

Which of the following coating types is commonly used for sustained-release tablets?  [1]

A) Sugar coating B) Film coatnpg .

C) Enteric coating ~ D)Compressio) coating

Hard gelatin capsules are primarily made from which of the f_ollowmg? (1]
. 3 % . B) Gelatin \ ; \\

{

h i / i % ] g ! i §
A) Sparcl Y | \ /i ‘D) Polyvinyl alth'oI .
] atler

Y 7 L 3 /
C) Cellulose L ] A ol D hol Ny
V\;ﬁich--ﬁelletizatioﬁ/techhique first ¢reates the exudates;-then breaks them down in sm
ted into smaller pieces and then gives spherical shape o
(1]

fragments which are further fragmen :
these pieces by using the motion of the machine? o
A) Fluidized bed coating g)) gngegtril;llll:; :ession
i heronization . Y, L o
C) Extrusion and Sp used in parenteral formulations to maintain isotopicity?
/ | \"\ / : ._.". i \ i i

Which of the following additives IS 7 A 7 Wit
\/ | \/ | 'B) Buf f it M 1ot
A) Preservatives V ¥ = B)) gﬁ:?ﬁ:fants ?[1]
C) Osmotic agents . s hthalmic preparations
> o : ed for heat-sensitive op .

Which sterll{zatlon method is commonly us B) Dry heat steri_liza tion

A) A.utoc.lavmg D) Gas sterilization s [1]
C) Filtration propellant in pharmaceutlcal aeroso fo

. ’ d ‘
Which of the following 18 NOT a commo"‘ily yse \ B)fChlbroﬂuof@i‘“sbon%

A) Hydrofluorocarbons |\ /[ \p)Oxyeen

C) Carbon dioxide:/ .



i)
k)

n)
0)

\ i 2.a)
V 0

3.a)
c)
b)
c)

5.a)

c)

6.a)
...... h)
c)

7.a)
b)
c)

b)
c)

9.a)

.. . b
(\ !I' i C)
.....-"‘ 1 O'a)
c)

11.a)
. b)

\\ f,_.: : \ ;/-' { \\ ' ! i s 2
Whicho LY, \ / ) / ) / ‘ .f’f

N of the full(w\:' y : N oot
y ing factors is most cruci ots ! )
g ; ; 8 1 st crucial when selec i o tads e
Cnsitive pharmaceutical products? lecting packaging materials for light-
(1]

g l;lcl:iLt:*:ﬁ]Icc;\;ductivity D) Adhesion properties

Explain the im i,:fp'.{ and pKa in drug solubility and formulation, B

'Sest-,.ibe: the inpt tange of excipients in tablet formulation, \ 7 (3]

Describa the formy e duality contrgl tests for soft gelatin capsules.\ / . y /B

Belain mulation considerations for ophthalniic preparations. * / (3]
e role of surfactants in pharmaceutical aerosols. ‘ {3}

PART-B (50 Marks)

IE).\I;CII;?; ::: :éﬁmf‘lfﬁm}ce of s.olubil,.ity.p,roﬁ:le in dosage form development.
DMeribe e of }ydl:o!y3|.s and oxidation in drug.degradation. *, / \ /
e BCS classification of dfugs with suitablé examples. /. [4+343)
. . OR
gxpla!n the impact of dn.Jg-exc‘ipicnt compatibility in formulation development.
escribe how intrinsic dissolution studies help in drug formulation.
How does stability testing contribute to pharmaceutical development? [4+3+3]

Descnbe the fo_rrﬁg]a}t“ion and manufacturing process of liquid orals.’, /

Explain the filling and packaging conisiderations for liquid orals.  */ Yy

Discuss the evaluation tests for pharmaceutical suspensions. ' [4+3'+3]""
OR

E)-Lplaln the different types of tablet compression machines.

Discuss the factors influencing tablet dissolution rates.

Describe the importance of disintegration testing in tablet quality control. ] [4+3+3]

Elg_p‘iain ihe manu%qgfhringg process; "g_ﬁ"';;oft fgelatin capsules
Déscribse the quality cotitrol parameters of soft gelatin capsules.

Discuss the stability aspects of capsule formulations.
OR

Explain the formulation requirements for pelletized dosage forms.

Discuss the impact of particle size on pelletization.
Describe different coating techniques ysed in pellet\mapufagcturing. N\ F [4+3+3]

Yy :

[4+3+3]

~

\
\ J
X &
\F

——*

1Y ,J' i v :. .."'.,. :_..' - ;__ § : :::_.
Digcuss the types of containers and closures used for'parenteral products. -
Explain the production and control of sterile powders. ‘
Describe the sterilization techniques used in ophthalmic preparations.

OR
| of large-volume parenterals.

[4+3+3]

Explain the formulation and quality contro

i the stability testing of parcnteqal products. e e} % . o \qud1 |
Discss Nl e : ts of ophthalmic gprcparatfb\ns_{ : [433+3] |
\‘\ .:f' \;'; \ -

Desgribe the labeling/and,regulatoky gépec

E):';)la.i'ﬁ”;the stabilit; aspects of Pha"hacemical packaging.

Discuss the role of different packagiqg materials in drug storage. 4343

Describe the evaluation tests for flexible ;g;:{kagmg.

Discuss the formulation of sunscreen p_roducts.f - .l ¢ 7 1

>xplain the packaging and stability concerns of a€rosop. | S sl |

]E;];cl:r:bct thcpdil"f:ir/tg types of clostrgs used in phggﬂac?%ical packég_,mg.w_; [4+3; g
B gt ¢ --00000--
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2 Pl'fl' tI)APf‘“- Afor2s marks, ii) Pap - B for SOCIIE;al-kOSI 75 marks consisting of two parts
arteAls compulsory question wh; : '
questions are of Ob'ec((-l‘ n wlnch_conmsts lofﬂfteen sub-questions. The first ten sub-
, g Jective type/ Multiple Choice Questi 2 fr :
1 mark each. The next five syb. e uestions, 2 from each unit and carry
ahd.f"ca“-)'?; 3 marks egi b q § !?HS a?e Short J’-t‘\}l]S)VEI' Questiong one from each unit
° Pal‘t-—B c % * 4 L . Y I f .‘!. :
s malks(:;:Sl]StSEOf] ten” Long Answer ‘Questlons (numbered from 3 to I'l) carrying
For e ch. Each ofthc.:se questions is from one unit and may contain sub-questions.
O,I c€ach question there wnl! be an “either” “or” choice, which means that there will be
two questions from each unit and the student should answer ejther of the two questions.
PART - A _
“ / {25Marks)’
l.a)  Phase 0 of electrophysiology of muscle is due to [1]
A) Na channel opening B) K channel opening
C) Cl channel opening D) K channel closing
b)  Angina can be treated with [n
A) Diuretics 5 e . . . B Di_goxil:_] | L
C) Nitrates S Vo1 D) [3-0961}’%3:‘5
c)  Folic acid deficiency leads to L _ o Wl [
A) Iron deficiency anemia B) Megalgblastlc anemia
C) Hemolytic anemia D) Aplastic anemia
d) is a natural coagulant _ [1]
A) Calcium gluconate B) Throm-bm
C) Aspirin - D) ngzu:m i o
e) prostaglandin is used to maintain a.__'pa-_i_,ént ;cluctus arterigsus:in ne\-?fbo__‘rns;_.’ [
A) PGE2 (Prostaglaridin E2) %/ B)PGI2 (Prostacyclin) * /
C)'"’:PG'FQ:UV ~ 7 D) Thrombokane A2 '
N Colchicine, used in gout, prim_arily works by [N
A) Inhibiting uric acid format_lon
B) Increasing uric acid excretion N . .
C) Reducing inflammation by inhibiting neutrophil chemotaxis
D) Inhibiting xanthing oxidase -, \ /| l
g) T’ll‘?_s"fP"i"_iaW source _._p'f payatl1ormongm‘ e [| y d i WA [1]\ /
A) Thyroid gland * -~ e ) arathyroid glands
C) Adrenal glands D) l'ath'?l'. ' . _
h)y  The hormone decreases blood calcium levels by inhibiting osteoclast activity [1]
A) Parathormone (PTH) .
B) Parathyroid hormone-related protein (PTHrP),
C) Calcitonin. S Y B
D) YitaminD. %/



k)
})
m)

n)

ro

S.a)
- b)

" 6.2)
b)

10.a)
b)

The dose tha Produces g response

X i in 50% of the tes subjects or tissue is called
A) EDSo (Effective doge 50) ' 'l o

D - ‘ B) 1C50 (Inhibitory concentration 50)
'(l.‘l)ufa'l'Ziqloi}(,-l :(:hnL d:;;e 50) ‘ D) TI (Thérapeutic index)

, e effect is commonly/oheer ‘ ich tve i0ads
A) Quantal bionssay nly observed in whi¢h type of bioassay (1)

B) Graded bioassay

- ) Chemical litration D) Chromatographic analysis

Classify antiangina| drugs.

r [3]
Wi 'e a note on Hematinics? (3]
Write short note on Bradykinin, [3]
erte abput ACTH,. i I TR \ 3]
“rite note on tocolyfic agents, /| \/ | 3]
PART - B
(50 Marks)
Classify the anti-hypertensive drugs. Explain in detail about ACE inhibitors. [10]
C._!a.s"mfy gf\nll-]]ypezrl‘ji)edi:n]ic drugs and explain about IMG-CoA Reductase Inhibitors.
-..._.‘;.: o d :""-.r‘f '-.,__:_.-.- - . “0]
Classify Diuretics and explain about the mechanism of action and side effects of loop
diuretics. L
OR
Writg a note on fibrinolytics with examples. A . % g B
Write a short noté.,ﬂon.,shntig-coaguIah__ts.___:"' [5+5]

C Iass:fy Antirhuelﬁlétichﬂﬁru gs.

Write short note on Leukotrienes. [5+5]
' OR L

Classify Anti-gout drugs and explain about the xanthine oxidase derivatives. [10]
Classify hypoglycemic drugs. Explain in detail about the sulphony! ureas. [10]

Er;{lméréte thyroi 4 hattiione inhibitors-and explain’ their mechanisms of action and

il [10]
therapeutic indications.
Enumerate the procedure for th.e digitalis bioassay. (5+3]
Write a note on Anabf')hc.sterondsl OR 7 [.m]
Classif gBioassa);"and' explain in detajl about the graded bicassay. .

lagsify YRRt ¥ ¢
---00000—
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Code No:285AC
J
| AWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

-\_\ ;] .Pharmacy[lear I Semester Examinations March - 2025
Time : 3 honss . \/ ol B COLOGY 1Y |

b . vV ../ "/ ../ Max Mavks: 75

The end semester examinati i
: aminations will be conducted for 75 marks isti
1) Part- A for 25 marks, ii) Part - B for 50 marks. s

:r?:)-fAOlli f:ortx_lpulsory questi_on whicl} consists _of fifteen sub-questions. The first ten sub-questions
ek fied Jeﬁ Ive typ\e/ Multiple Choice Questions, 2 from each unit and carry 1 mark each. The
o' sut _-questloxis afe Short Ans&zz(}ue%tions ong frém each unit andcarry 3 marks 4ach.
s consists of ten ‘I’,.or_l_g..-‘Answer estions (numbergd from 2 to Il)gf'ur}gng 10 markseagh

ach of these questions is from one unit and may contain sub-questions. For each question there

Note:
g of two parts viz.

_ o A L Sl (25 Marks)
13) An antihypertenswe drug ca_l_;ising hypemchasls is ’ [i ]
A_) I\/I.et-hyldopa ¥ Treeast K3 -....-B) Clonidi[ie eeans? ¥ T 7 ~—
C) Diltiazem ' D) Minoxidil
b)  All of the following statements regarding cardiac glycosides are true EXCEPT 1]

A) They inhibit the activity of the Na+/K+-ATPase
B) They decrease intracellular concentrations of calcium in myocytes
C) They:increase vagal tone .

7 oliicosidase inhibitors act by: _ o
& iipg?mgmishing insulin resistance by increasing glucose uptake and metabolism in muscle and

i tissues : . i
aB(;ll();(:f;petitive inhibiting of intestinal alpha-ghucosidases and modulating the postprandial

digestion and absorption of starch and disaccharides

y i kY i 1 ;
- D) They havye a very low therapeutic indgx ! \* J
--¢)  Examiple-of High ceilitig diuretic A L ¥ 11—
A) Triamterene B) Spironolactone
C) Bumetanide : D) Amiloride
d)  Which of the following drugs belongs to coumarin derivatives? (1]
A) Heparin B) Enoxaparin
 C)Dalteparin ., , D)Warfarin
¢)  Most of nori-narcoticanalgesics have:, / WA ‘\ LI -
! A) Anti-inflammatory-gffect "/ ._B) Analgesi¢ effect i “Ling ]
C) Antipyretic effect D) f\.ll of the above .
f)  For which of the following conditions could aspirin l?e used prophylactically? (1]
A) Noncardiogenic pulmonary edema B) Peptic ul'cers‘ .
C) Thromboembolism . D) Metabolic acidosis
g) ‘Indications of thyroid hormones are following, EXCEPT: - . ‘1 [11 |
7 A) €re tinisth f,i- i \'\ / B) Myxoilggla - o 1\\ b N \,_\ :
" C)Hushimoto'sdiseas/ | \/ D) Fortrednentpfsimple ghesity i~

. : the gut ; . /oo o/
ducing the absorption ‘?f car b°h¥d" gte ﬁi'om d i | \/ |
O g e gl ot ogreasopodig s\ /)



Finasteride is a

A) Androgen receptor antagonist B) Androgen receptor agonist
C) 5-a reductase inhibitor D) None of the above
Cohn syndrome is due to

C) Decreased aldos
lee hechanism of action. of cardiac
Write a note on high ceiling diuretics.
Discuss local actions of NSAIDs.
Describe adverse effects of SGLT?2 inhibitors.
Describe bioassay of insulin.

\; E \f l mﬁr E/ | 2/

,,,,,,

A) Increased aldostf‘gr ne secretion | B) Increased glucocorticoid segretion
terone secretion \ D) Decrease; glucocorhcmd p‘ecretion
W

osides. N e

Comment: Beta blockers are contramdlcated in asthma.
Classify anti-hyperlipidaemics.

OR
Explain side effects of ACE inhibitors.
DISCUSS mechanism of actlon of class: I antl-arrythmlcs
Wnte a note on ﬁbrates ' i
Justify use of GplIb/Illa receptor antagonists in myocardial infarction.
Describe mechanism of action of osmotic diuretics.

Give a brief account of haemostatics.
OR

Explain pharmacologlcal actjons of heparin. " % G

Comment: Aspirin in:Jow doses works, ay’ antl:-platelet age.nt

Desciibe-méchanism 6f action of streptokinase and urokinase.’ L

Give mechanism of action of paracetamol.

Classify DMARDs.

Discuss triple response of histamine.
_OR

lee mcchamsm of actlon of colchlcme ‘ \\ f \

Descnbe synthesis of pfostaglandms S/
Write a note on Substance P.

Explain pharmacological actions of metformin.

Classify anti-thyroid agents.
Explam mechanism of action of glucocortlcostermds |
) r "\ I E \ f OR \ ”i % \

Desonbe somatostatm aenalogues for aammegah / ; /)

Explain fsle of calcitonin it ‘regulation of calcium.
Discuss adverse effects of insulin.

(1]
(1]

= ;
(3]
31 .
s3]
(3]

(50 Marks)

[3+4+3]
[4+3+3]
}§i4¢33

[4+3+3]

[3+4+3]
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Discuss mechanism o
Describe bioassay o
Give & brief account

of action of leup
foxytocin.

Write a note on oral contraceptives.

Describe pharmacological actions of mineralocorticoids.
Give a brief account of tocolytics.
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Code No: 28541 ¥ | /,f i /J_..
B. Pharmae HRU TECHN() - ]{
lacy 111 Yeay 1S LO(,[CAL UNIV i 22
i Pl emester [y ; ERSITY Hyp
“Time: 3 houys 1ARM OGNOSY AN;l)mmatlons September/Octol ERABAD
i Namadh : PF “tober -
; \ / | S l_llYTOC]IEMlSTRY -11 P
Note: The eitd Semester exanic o VAR \ /| ~ Max Marks: 75
Viz. i) Part. 4 ¢ examinations will'be eonducted fo 75 v, /]
*  Parta Or 25 marks, ii) Part - B for Or 75 marks consisting of two parts
al; t-A is compulsory question wiy | or 50 marks
sub- i : _ N which consists of . =
c estions are of Objective types Muu;mf“(s:m-ﬁne"" sub-questions. The first ten
artyl mark each. The st Bive will ple ho:cclz Questions, 2 from each unit and
G_:‘ach ,Llni@ and SB1t9'S mate sach -questions are Short Answer Questions one from
* Part-B consists of fen Lomg Answe. O v _
, of fen s Tl Tkt /o
10‘marks each. Eact, Ofrtl‘[:e(?;g lilsliiwm l'Q:_u-esllons (_.‘I‘.]‘!_J.mbe:]'ed from-2/to L1) carrying
For each question there will b‘l :?l?s ‘IS‘,f:lSIﬂ”One unit and may confain sub-questions.
b6 quations fromm sask 11l be an either” “or” choice, which means that there will be
ach unit and the student should answer either of the two questions.
PART - A
o N (25 Marks)
l.a)  Which pathway is ""r.f:":spg_néible for tli'ie’:big,_s&ntl1esis oﬁi‘-"-._,a‘fro_u_]étic a|11i11(;a‘-aéids,,,|'§n plants?
o s s Gk [1]
A) Shll-umlc acid pathway B) Acetate pathway
C) Amino acid pathway D) Mevalonate pathway
b) Radioactive isotopes are used in biogenetic studies mainly to: [n
A) Increase yield B) Trace metabolic pathways
C) Improve colour of:drugs D) Pu‘l:_j fy____}ﬁhyt:foconstith‘_‘entr_s' ' ,
¢) Biological source of Reserpine is? *. 7 [1]~,
A)Vincarosea © " B) Rauwolfia serpentine
C) Digitalis purpurea ' D) Dioscorea species
d)  The main active component in Mentha oil is: (1]
A) Citral B) Menthol
C) Quinine D) Linalool
e)  Which plantis the source;of Catechu? 5 b [y -
A) Acacia catechtk 7 | L/ B) Pterocarpus santal:nu_\_ﬁsl___.-- _ Y g
CM nh ¥’ D) Senna
IDBBIR. et 1
f)  Benzoinlis classified as: B) Resin
A) Glycoside D) Alkaloid
C) Tannin _ : . (1]
by o which class of phytoconstituents:
g)  Quinine belongs (0 " B) Alkaloids P |
A) Terpenoids ., %/ | D)Resingy %X f
) Glycosides & o TR, VoL v
) ~ Curcumin Is obtal;e rom: " B) Taxusbaccata
A) Curcuma long D) Podophyllumpeltatum
C) AemiEaa duced from: [
b2 i roduce : -
) Taxolis '".dusu.mlll:i;” B) Taxusbrevifolia
A) Digitalis P::ﬁua D) Vinca rosea o "
C) Artemisla & . d'uses' CO2 at higlt pressure?
) Which n?odern exll a[(:}l(']oé;:]::élllizn \ / ' B) Supercritical fluid extraction \/
‘ A) Microwave-assigie = ¢ " D) Ultrasound-assisted extraction

C)"{Co' unter-current ‘extraction



2.a)
. b)

- 3.a)
b)

4.a)
b)

5.a)

6.a)
b)

%7.a)
fb)

8.a)
b)

9.a)
i b)

“10.2)
b)

11.a)
b)

Explain the role

of the shikimic acid pathway | > bios is of <

metabolites. ¢ acid pathway in the biosynthesis of secondary
gl lte_the bm}ogwal source, chemical constituents and uses of Belladonna. [31‘
W{T-SSIW tannins and write their general properties. 3]
DI lée the |S(?Iatla1|} _an_d identification procedure for Curcumin. A 3]

is uss the mduslrgql production and uses of Podophyllotoxin. \ /] 3]

PART - B
(50 Marks)

E&i!?lam the acetate pathway for biosynthesis of secondary metabolites in plants.
ll}e a note on the aming acid pathway and its products. Y -., [5+5]

5

. /OR

De"s:crib‘é the use of radivactive isotopes in biogenetié"—'i|1V'e'§tigati0ns_ |
Write the applications of metabolic pathway studies in industrial drug production. [5+5]

Describe the extraction and isolation of alkaloids from plant sources.

Werite the source, constituents and commercial applications of Vinca. . [5+5]
Explain general method of extraction.and isolation of glycosides. %
Write a-detailed systematic Pharmacognosy study of Digitalis. [5+5]

Classify Resins with suitable examples and write its properties.
Write the biological source, chemistry, extraction and commercial applications of

Taxol. [3+5]
Explain the extraction and uses of ‘Asafoetida. AR F
Write.the source, constituents and applications of Bitter Almond. v ¢ [5+5]

Describe the isolation, identification and application Artemicin.

Write the chemistry, analysis and uses of Glycyrhetinic acid. [5+5]
OR

Write the source, chemical nature isolation and uses of _Artcfmi.s-in. _. o b

Describe the anal"y‘.‘sig-;’ ideptiﬂcatio‘q arid uses of Atropine. | ‘-._\_\ [5+3]

Di;cué‘sﬁthe inclustri.:al |5fbdu<:ti0n and uses of Digoxin. -

Describe the production and uses of Vinblastine. [5+5]
OR ‘

ite i ' ' imati ilization of sennosides.
Write in detail about production, estimation and utilizatio s

Write the industrial process for obtaining Podaphy_lloro.\l‘in.

, o S \
i v S v 4] \ / i \ ! \
{ I_,f i , | \ i | Y 8 ¥
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Code No: 28541

R22
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HDERABAD
E \ - B. l'harmacy I Year I Semester Enminations. March - 2025

k §Time . 3\' Vi I’IIABM&(‘.OGNQS\{!AND PHYTOCHEMISTRY - 1 .
vours, v N - Max Marks: 75
Note: :I‘l1e end semester examinations will be conducted for 75 ma

1) Part- A for 25 marks, ii) Part - B for 50 marks.

Part-A s compulsory question which consists of fi

Questions are of Objective type/ Multiple Choice Ques
cach; The next ﬂyc

rks consisting of two parts viz,

fteen sub-questions. The first ten sub-
tions, 2 from each unit and carry| mark

. sub-questions_are’ Short Answ\er uestions one frgm each unit and carry
- 3\parks each. 1\ / a /] -
*  Part-B consists of\"'tcn'”Long Answer Questions (numbered from 2 (o [T) carrying 10 marks
_ cach. Each of these questions is from one unit and may contain sub-questions. For each
question there will be an “either” “or” choice, which means that there will be two questions
from each unit and the student should answer either of the two questions.
;o \ / 1 S . PART-A . , (25 Marks)
/| \"\. / | \ / | \ /] \ fff \/ :
! 1a) T Shikimic Acid‘Pathway is absent in-which of the‘follewing organisms? '
A) Plants B) Bacfterila
C) Fungi D) Amma.s_ o
b)  The herbicide glyphosate inhibits which key enzyme of the Shikimic Acid Pathway? [1]
A) EPSP synthase (5-enolpyruvylshikimate-3-phosphate synthase)
gﬁﬁg&l(:;gate sy\nthfase i \ /| \ v /) \
. E %) : . / 1 \ / ] \/" i \/
A D).Phenylalanine ammgpia-lyase \/ ./ . /s ’ V
/ c) W)hich of the following alkaloids is NOT derived from inca (Catharanthus roseus)? 1]
A) Vinblastine 1[3))) Y/i_m;“:.t:::
C) Reserpine _ _ ) Vindest
‘ d) Tl?le biosynthesis of Vinca alkaloids follows which ma.)u;:l patl:wag:? o [1)
b ikimic acid pathwa B) Movalonato pathway
A) Shikimic acid p y et W i
/] C; pof and breepd palzlgv;y t\h itc use ot}" ggﬁgsglt;tc pau“: 7 3
/o s ) wing is a therapeuti senzon? \/
/ j© x{]ﬂ%ﬁg&follo%ng_"}g = B) Analgesic
i i et
C) Expeciorant i d i th?:) }I::r:szzzt::ical and cosmetic industries?
f)  In which form is Benzoin most commonly used in the p i
| B) Powder
A) Oi | ¢ \ D)C r)ﬁstal \ | \ i \
i N ko | \ ; \ 7 \
Q) Res N1 sed i topical formulations dle to its ability toy ¢+ | \/ [} \
/ | g Mejtholis primarily used v 0|p élin ysensation  B) Reduce blood pressure il
V- . Aj"';fRe”é"e aquiscle Palir(hrough soolng D) Increase skin hydration
tite . P & ian? [”
C) Enhance 8ppe i hich Menthol produces a cooling sensation
h)  What is the primary mechanism by w B) Activating TRPMS receptors
A) Blocking sodium channels

Inhibiting COX enzymes D) Blocking calcium channels
C) Inhibit

1]
¢ e oeioarily used i treatmentof:
i) Eo}?ollp is pnmgnly, ust],d in the {/ I B) Asthma \ ; } \

/ Ag ypeytension \ /= 3 ) Liver disordely’ ...
Y. B C)/Diabetes ol
&t




J)

2.a)

b)

3.a)

b)

TR —

" 4.2)

St saanarsasnnns

b)

5.a)

b)

6.2)
b)

) 7.a)

b)

‘ § | i

LA /| ‘ . . .
whigiarg. V) ST E RV ER TS
c Of the fO"OWi T \ et \_\ | J .""n,._ /;! "'-._"‘/f ) ,s

2;\/{31; (()(;ph()d l)els:f{:: 'l;g ENzymes does l"&skolin dirC(“:tlyuz‘lﬁctivnle to incrc;l';c intracel lul;r c%clic

Cz:::r(;:;z lt“i';ﬂSe C ) g) Qflcny!atc cyclase L1
lo;::;:goll::iI:‘:i%‘::;t:rl(g)gn?:,ﬁ;; a{:, etatp p?thway i_pﬂll)cinclga:hecl‘:)io§yntf:esis}x of fatty acids and

Ig.lf]?l];ﬁ:“:;:g ke;c*}d'ﬁkisriﬁt?:s :‘::?hn;i-‘ém!, QQFV!EPOSiﬁon\"qf/ gp_eé:n tea, blaéli tea and o;}l' ng[.%_;]f-:a,
; e the Ir bioactive compounds. 3]

: A rapeutic yg A : g
digestive aid, antj-inf) €s of Asafoetida in traditional medicine, including its role as a

. ami . .

Explain the Phannacokinz?'tory agent, and potential uses in modern pharmacotherapy.  [3]
and. €Xcretion. Algg disc 1cs of Quinine, including its absorption, distribution, metabolism,
t§?<191t1e§_ T - w oy uss the factors influencing its therapeutic efficacy and potential

Iscuss the pha \ S \ /| T v w /[3])

¥ i ac ] : s i . i s . P
and excretion. Ar;]s‘o okinetics of Digoxin, mcludlﬁ-gﬁlfts albsorption;-,.__‘c_}{stributlon, metabolism,
’ arto therapeufic index and thé clinical

\

explain the sighificance of its |

monitoring required during therapy. [3]
PART-B (50 Marks)
Explai sk
o Z&?m gl:e role q_‘f fegdchk inhibition,in the regulation, of amino acid biosynthesis and provide
2y ample of an gnzyme regulated by this mechanism! |
hi ml.)are. and CO“FTaSt---th'e biosynthetic. pathways of/essential and non-essential amino acids,
ighlighting key differences in their enzymatic steps. [5+5]
OR

Discuss the advantages and limitations of using radioactive isotopes in biogenetic research
compared to non-radioactive labeling techniques. -
Explain the use of tritium in investigating nucleic acid and protein synthesis, and how it differs

£ 4 i IR LISy | : \ i i \ freis
from other radioactive tracers. % /| \ / i % 7! \ 7 [5€5]
y i i \ f i % _

3 f : s I ":_:"- ._. L i \ F : - :

Discuss the role of flavonoids in tea

preventing oxidative stress-related diseases.

Explain how different processing methods influence the phytochemical content and therapeutic
[5+5]

properties of various types of tea.

and their mechanism of action as antioxidants in

OR -
s of prolonged Liquori‘ie consumption,\focusing on its '-a_imgact pnf
\ ; H ,4" i F A \ {

2xplain the adverse effect olonged
ol endocrine/system. ! i 4

B4 ancé,_ :d the \ i . £ o e e XE o
gg_?tr?;%lehzﬂ Lid’?ﬂn"iﬁé exhibits “antiviral activity and its potentialapplication “in [VIral
escri S5+5]
infections.

I I

. . : . their role in therapeutic
sngnnﬁ.cl:’aniie Kkey chemf“' cla§sesff0t}nd in terc}carPus and th?_; | \-"’"}%45]
. ‘g ! / i j / i A
applications. Y / «OR et t species and their
o=t biol .gical sources of Artemisia, mentioning - important sp
: he bi0l0 :
Identify the P7-0 = . - ia treatment and its
i tribution el ' its role in malaria trea
geogr?pﬁlggltgfrapeutic uses of Artemisia, particularly [5+5]
Explain :

sm of action.

% /| V. \/J VJ Y
\/ | V s
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b)
9.a)
N/
10.a)
" , 4 D
\ };’j ; )
11.a)
b)
N/ |
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/
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Identify the p;
oY the biological "
(ombotoson o g ey
‘éﬁﬁ'xbuﬁon‘ \/ | cm\on myrtle (
Xplain the therapeutic' | A, /
antioxidant properti ulic uses of Citral, particularly its antimicrobial, anti-inflammatory, and
perties, and how these applications contribute to its medicinal value. (5+5]
' OR
E:Ptglln S phamacological properties of caffeine, focusing on its stimulant effects on the
ntral nervous system, its mechanism of action, and its therapeutic uses in conditions such as
he_ac_!,nchg:s and fatj\guq. i Y : .
iscuss the therapeutic uses of caffeine, including its fole in the treatment of migraine, asthma,
and its-potential as’a cognitive enhancer; and explain the doses at which it is most effective.
[5+3]

a focus on plants such as lemon grass
Backhousia citriodor@), and discusy their

Explain the industrial methods used for the extraction of sennosides from Senna plants and the
challenges involved in large-scale production. . . _ |
Describe the chemical structu of , sennosides , and, e:ﬁplam ho\w it contributes 10 d;;r
pharmacplogical agtivity asa natﬁ\l Jaxative. \\/ ’ \_;' . [5+5]
‘:"'v; -': \-'.! ‘.: / -..OR L e i / — : . >
Explain the pharmacological mechanism of action of "‘Ii‘axol as an anti-cancer agent, and discuss
i i ilizi i inhibiti Il division.
role in stabilizing microtubules and inhibiting ce L - _

1Dtsiscuss the therapeutic uses of Taxol in cancer treatment, highlighting its c?ﬁiac) in treating
cancers such as ovarian, breast, and lung cancer, and the challenges in its clinical application.

[5+3]
‘ | o \f i
Y i !
v ;oo i
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Code No;

Time: 31‘!,0111'3 :\1 MfEDlCINAL}--’ClAIEMISTR‘Y <11 |

Note:
* The end semester examinations w

|.a)

b)

286AA
JAWAHARL ; R22
5. th.:l\]kcl:llllllil\l,u TECHNOLOGICAL UNIVERSITY HYDERAB
po Y U Year II Semester Examinations, September - 2025 A

/

Mnx Marks: 75

e ) ill be conducted for
Viz. 1) Part- A for 25 marks, ii) Part - B for 50 markosl 75 m

Part-A is ¢ : i i
: ompulsory question which .consisls of fifteen sub-questions. The first ten sub
Multiple Choice Questions ;

arks consisting of two parts

a‘l_?i-"cal'l'j’ 3 lnal'ks."‘-gaélm \

Pa l't-B I ] ."'-._:':;. . ."'-.f. a"—_ / :

marks e:‘grsl'zs;z'?;‘ft;n Long Answer Questions (numbeéied from 2 to [Ty carrying 10
. 1€s€ questions is from one unit and may contaj 4 i

cach question there will be an “either” “or’ d el cstions. For

or” choice, which means that there wi
\ - ' , 1ere will be two
questions from each unit and the student should answer either of the two questions

| ;o (25 Marks)’
;\:\i”:ic']‘ og the following enzymes is essential for the conversion of histidine fo
stamine
’ I
A) Hfstfdine amylase B) Histidine hydrolase .
C) Histidine decarboxylase C) Histidine phophorylase
Omeprazoleis =~ N, Wilgt e ? O [1]
A) Gastric acid inhibitor - /| B)Mastcell sabilizer , /| :
C).Proton pump inhibitor v/ . D) Hi-receptor antagonist’ .
Mechanism of action of furosemide is [1]
A) Osmotic diuretic B) inhibits Na'/K*/2CI cotransporter
C) Inhibits carbonic anhydrase C) competitive inhibit aldosterone
Which of the following drug is containing 1, 3, 4 thiadiazole ring? [1]
A) Amiloride 7 B) Aqetaz@an;ide
C) Dichloropenamide L/ DN s 1N\ /N
Among the following which is having coumarin nucleus? | [1]%
A) Meinadione ' B) Warfarin
C) Clopidogrel D) All of the above {
. . i}
Sotalol is classified asa............. . o _
A) Calcium channel blocker B) Beta-b!ockel and anti-archythmic
C) Diuretic D) Vasodilator i
Aromatic ring in-ocal ang:sthetics:411C|‘:_casq-,s vgo \ ‘
2; 0131]31350“5?“ \'/ | B) hYdl:‘O'PI;‘ll[lqnyb Wl \/
O ; , %/ VAR &' ofthi Ve L :
C)dipophilicity ~ * I D) None ofthe abo 1
i lass....
Repa-gllllld‘e elpngs 19 66 B) Glitazones
A) B|guz}n'|d.es D) Glucosidase inhibitors
C) Meglltmédefs [
QSAR stands for.......... . T _
A) Quantitative Slruc&ureé—Acpwty Rfi!?llﬂ!lshlp /] \ :
B) Quality Structural/Analysis Repo! v N/ 7 '

Libility Activity Relation

3y Quantitative So ) .
i Atomic Relationship

D) Quantum Structural



1

m)

n)

/?;i\killf: Studies are used to
nalyze blood samples [1]
C) Predict bing; Samples B) Identify molecular weight
Give th Ing of drug to receptor D) Measure acidit
Wrist € uses of promethazine. l % (3]
Vrité a tote on anhtiaroin  ome it . .
P s e anism ot action of\antihyperlipidemit agei %/
Silsl:I::]e the synthesis of procaine. Yperliplerhy agshts. o %
1¢ applications of combinatorial chemistry, [3]
PART-B

(50 Marks)

Alkarg antineoplastic agents? Clissify hem with exgimples. Discuss the mechanism of
g agents. Outling the synthesis of Mechloretlianiirie ) | [10]
OR
D : - o
efine -and c_lassnfy antihistaminic agents with suitable examples and explain the
synthesis of diphenhydramine. [16)

Blockers. Write the synthesis of Methy! Dopa. L L]

Y OR M L :
Define and classify diuretics with examples. Explain the mechanism of action of loop
diuretics and write the synthesis of furosemide. [10]

Define and classify antihypertensiyve agents. Explain the MOA of Angiotensin Receptor
LY AN [10]

What are antiarrythmic drugs? Write the structure and uses of procainamide HCI,

phenytoin sodium, lidocaine HCl and amiodarone. _
Define antihyperflipidémi¢ agents."Write the structures and uses of clofibrate, lova

cholesteramine and cholestipol.

statin,
[5+5]

Define coagulants and anticoagulants. Write the structure and uses of warfarin,

menadione, acetomenadione and anisindione. . o
Explain the chemistry of cardiac glycosides used in CHF. [5+5]

¢ agents with ‘Qxamplejs. Explain the SAR of local
/ \ /i \ /

Defipe and classify local, an1aestl1ﬁ;;i 'l oy

haésthetic agents: /|
BRACSERE, g . |
oral hypoglycaemic agents with examples and write

X F

the synthesis

Define and classify

of tolbutamide. _ i . "
Outline the synthesis of dibucaine and benzocaine. [5+5]
. B i ; 10]
. ; ocking studies in rational drug design, [:‘. _‘
Discuss the importance of mO"?C”{f‘r dOR g -\ A | »
._j" E '-“'-,.. / ? -.._‘.'. .“;; : _ % ‘!‘- \ - ,": [I 0]
W i fte a éelail on phérmaéophore modelling with examples.
rie-a-
---00000---
v v \
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T end sepye
i stmester —
DParte A for s - S MMINAtONS Will be condenr ¢ Miax Marks: 75
. B ; 2 Marks, jj) p 0¢ conducted fy 75
art-A g compulsory 1) Part. g for 50 marks r75 marks Consisting of twy p
; questions gpe 2 QUestion which concicqe e O parts viz,
cach, The lt‘.ﬂf()b_,cc“w ype/ MulliL)]l ‘u?n.sl.sls of fifieen sub-questions
3 'marks | daadl SUb-questiong .\I ¢ Choice Questions, 2 from e h it o first ten sub-
. pV.DSEach, 3 are Short Answer Quest ACh umit and carry | mari
Part- Congist " / duestions one from each unit and c;
Each of (heg SIS often Long Answer Questions "y cary
anll b SCqQuestions is frop vestions (numbered from 2 1o I .
Vill be an “ejhep “or” choi ' one unit and may contain sub ) ' 1) carrying 10 marks each,
the student should ans . ?OI.Ce, Which means that there wliIl b_:lrcsmms. For each question there
wer either of the (wo P WO questions from each unit and
\ /| PART- A ,
: .‘\"\_. I ; ¥ \ ._./' ; (25 Marks )
L2)  Which of the followie i V. o
chof tl . " S |
A) Codeinc:e following is an expectorant?
" C) Dextromethorphan g; gyallfen]esm ]
. . , iphenhydrami
) ﬁ)déu% atctmg as an appetite suppressant is: e
/ rlista ’ ! |
C) Sucralfate % /| .+ ; DB)Sibutramine "
¢)  Which drug is a micafids s &/ 1 D) Loperamide
by ch.drug is a magrolide antibiotic? \f tasd
) Ex ythromyem B) Ciproﬂo{a cin (1]
C) Tetracycline D) Penicillin G
d)  Which antibiotic is contraindicated in children due to teeth discoloration? 1
A) Cephalosporins B) Tetracyclines . .
C-) M_a.crphdes ] D) Aminoglycosides
e)  FEirstslin¢ drug for. leprosy! is: T A \ 0
A) INH | YA Y/ B)Amphotericin B
C) Acyclovir - - D) Dapsone "
f)  Which antiviral is used in treatment of herpes infections? [1]
A) Acyclovir B) Zidovudine
C) Interferon D) Oseltamivir
g)  Which alkylating agent is used in cancer chemotherapy? [
, A) Cyclgphosphamide v B) Vll}c!~|§;lllle§ - \ /o
C) Methotrexate % / | ' /| D) Dactinomyein \/ | \
h)  Whichis an example of-an immunostimulant? ¥~ [
A) Interleukin-2 B) Cyclosporine
C) Azathioprine | | D) Tacrolimus
i) Which metal poisoning is treated with deferoxamine? (1]
A) Arsenic g) i{c"'d
C)Mereury ., I B \ /]
o \VAR W, st



i)

k)
)]
m)
n)
0)

8.a)
b)

;Q.a)

b)

10.a)
b)

11.a)
b)

1l

Ahlidnlp for
A" Nﬂ'l\\""c
) Atropine :‘)’ ";;ﬂ'ﬂa?eml

y ) SOt
respirmtory etimulants Fronp

morphine Poisoning is

’\x'ritc 8 shor note on
Cntioy ; i i

o QI:‘::echnnwm of action and uses of sulfonamides D

[ notes on gntiviral drugs used in IV p

‘ 13}

)

f3]

N

PART-B (30 Marks)

Classify antitusei :
wein) Hussives with ex i

! am mechani :
expectorants. ples. Discuss mm of action and therapeutic uses of

Write note on antidiarrheal drugs. [7
{7+3])
——_ OR
Classify antiemetics, Dis i
o) - Discuss mechanism of action and uses of 5-HT, antagon
Werite note on appetite stimulants. " o (7+33

C !assify cephalosporins,
Discuss mechanism of action, uses and adyerse effects of quinolones

Write note on macrolides, [3+4+3]
~ . -‘ - . I & g OR
Cla§5|ty aminoglycosides. Discuss their mechanism of action and therapeutic uses
Write note on cotrimoxazole. [or4]
Classify antifungal drugs. Discuss mechanism of action and uses of amphotericin B
Write note on antileprotic agents. jo=4)
/o . OR
Classify antiamoebic drugs. Discuss uses and adverse effects of metronidazole.
64|

Write note on antimalarial drug resistance.

Classify antimetabolite anticancer drugs. Discuss mechanism of action and uses of methotrexate.

Write note on monoclonal antibodies in cancer therapy. [6+4]
OR

Classify immunosuppressants. Discuss mechanism of acnon and therapeutic uses of acrolimus.

Write note on protein drugs in immunotherapy. [6+4]

Define mutagenicity and teratogenicity with examples. o (5+3)
Discuss clinical symptoms and treatment of morphine poisoning. b
OR
2 nlal f lead poisoning.
Explain treatment ¢ po g (545]

Define carcinogenicity and genuto.xicily.
Writg note on prigci ples l?f ponsongag :muniagcmenl.‘
i ; \ ]

Q1
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Time : 3 hours
Max Marks: 75

Note: 711 s part:
¢ The end semes ' i
ester examinations will be conducted for 75 marks co sting of tw
n 0 5 VIZ.

;i.a)

b)

)

)

h)

;‘):::l:- A for 25 Imalis. il) Part - B for 50 marks

=A 15 compulsory question which ¢

are T Objective type! Mokiple O 'f‘" consists of fifteen sub-questions. The first ten sub-questions
five subsaestion R ¢ Choice Questions, 2 from each unit and carry | mark each The next
P.“. N - e ions are Short Answer Questions one from each unit and carry ) marks each

il of‘l‘l‘l‘s-lSts of ten l,png Answer Questions (numbered from 2 1o |1) carrymg 10 marks each
\;\"l b ‘c“’ quc‘z:'lmns is from one unit and may contain sub-questions For each question there
| i ‘ ¢ an “either” “or” choice, which means that there will be two questions from each unit and
the student should answer either of the two questions. |

PART- A (25 Marks)
The term "herb" in herbal drug technology refers to: [
A) Only leaves of miedicinal plants
B) Any plant or plant part used for medicinal purposes
C) Only dried plant materials
D) Only cultivated medicinal plants
Good Agricultural Practices (GAP) in medicinal plant cultivation primarily aims at (1]
A) Increasing yic\ld only o, . B Ensuring quality and safety of raw materials
C) Reduging cultiyation costs ~  / | D) Preventing pest attacks only

" [ (1

Nutraceuticals are defined as: \ v
A) Nutritional supplements only B) Food products with medicinal properties
D) Herbal medicines in food form

C) Synthetic vitamins

Hypericum (St. John's Wort) is known (o interact with: A !
A) Only antidepressants B) Warfa'rm and oral contraceptives

C) Only analgesics D) Antacids only

Herbal c_ncipicnls,arefused in phnrmaqculigal formulations as: 1 _ [

A) Active ingrediémé only \-\;';’ B) Iflacti;vc_ingredncnts that aid in formulation

C) Preservatives only . D) Flavouring agents only

Phytosomes arc: . (1]

A) Traditional herbal formulations

1B) Novel drug delivery systems for herbal extracts

C) Herbal cosmetic preparations

ik e'xcipif;nla; bal d Ssessment includé* f \ | (1
1y ontidelines for herbal drug asgessiic /oL \ /| _

XV)I 2‘()?] ﬁly';gf;:;c:vaﬁualioﬁ 13) Quality, :fa!ely. aqd efficacy evaluation

C) Only chemical analysis D) Only toxicity studies .
Biopiracy refers 10: il

A) lllcgalcullivuliono medicina . o

B) Unauthorized use of traditional knowledge for commercial gain

C) Smuggling of herbal drugs \\ | \ / .\

£ ._-! \/ \/

) Patent infringement only \/ |



2.a)
b)

%B.a)

b)

4.a)
b)

/5 a)
b)

6.a)

b)

7.a)

b)

Schedule T of p
s and Cosmetice At daale il
A) MlODalhic it osmetics Act deals with:

Ug manufacturinge :
B) Good M i .

anufacturing Practices J
O) Impor i B ractices for herbal drugs
[8) Chm(;:al trial guidelings
AlMl’ dotumentation in herbal dru
B; Snly production records
. Lotardard Qpe:‘a1i|1g Procedures and batch records

nly quality contro| reports

D) On.ly raw material specifications
Explain the

. process of selection, identificati foation « : -
suitable examples, | | ] Qallon, apd authentication of herbal raw materials with

Wirife 2 fote cn th hatt me e\ 4 L o N /0 A %
'\..'lteﬁ_'.-mte on tlwh?l)eg_llp benefits and role of Ashwagﬁndha and Ginseng as nutraceuticals.
gescnbe the for mula-tlon principles and preparation of herbal shampoos with ingredients. [3]
ompare the patenting aspects of Turmeric (Curcuma) and Neem case studies in traditional
knowledge protection,

{

gindustry includey/ \ /

[1)

/

: : [3]
Explain the infrastructural requirements for herbal drug manufacturing as per Schedule T.
Nf vy ;o [3]
/ i

i (50 Marks)

Define and classify herbal drugs, herbal medicines and herbal drug preparations with examples.
Describe the various sources of herbs and factors affecting the quality of herbal raw materials.

!
Y ",- [
., i

[5+5]
Disciiss Good A gricultural Practices in me;dicinal [S"l_;ln}.-"‘cu.lgivatioi]I,j.'i?{:lgding organic farming
miethods. i \ S VA BEREY

Explain pest manaéement in medicinal "ﬁlants with emphasis on biopesticides and bioinsecticides.

[5+5]

Classify nutraceuticals and discuss their market growth, scope and types of products available. ‘
Explain the health benefits and therapeutic applications of Ginger, Glarhc,:and Amla as health foods.

T N S N e €
: '/! : ""'-.\ ,"’f i \'\.\ / iOR \\ i/'j J _ \ . ,."f \/ i
Dé{f".lne""i—:ﬁd classiff"imr’bifl-drug and ‘herb=food interactioins with suitable examples.

4

i ible i ctions of Ginkgo biloba and Ginseng.
Describe the pharmacologlcal effects and possible intera et

' ' i -eams and
[ [ ulations including face creams &l
i 'inci aration of herbal cosmetic form
Explain the pr inciples and prep . _—— | |
; . [ Lo ol N "sinte rants ;Il'l('
gg:zr?sz'tg\se signi‘i’ncﬁncdand ap|)l}(:at'i0l1$§0fherbﬂl"ﬂ?{&“l"?"“ as b1ﬁgjq.rs, d"- & V' [5+5]
flavors. ’ VA
R ' like
C i wi vel dosage forms
ompare conventional herbal formulations (syrups, mixtures) with no g
phytosomes. s
Discuss the preparation methods and advantages of

_ 4 % 7 \ S \ /i
f l ‘A.‘\ / l \ .rf | \ /‘f ‘ / :i \'-f"" ‘

rerbal perfumes and natural dyes. [5+5]




b)

9.a)

10.a)
b)

11.a)
b)

\ //‘ ‘

D \I/ J' / ‘ ’t

CSCribe HO " _ '
p:’?::?:l(l:::e v i 8uidelines for assessment of herbal drugs including stability testing
..nuw.!cdgma i pplication Strategy for 4 novel herbal formulation based on traditional
\ : ‘ 3\ / : ‘ §54+5
D\.i§éu§s‘ihe mgulz;}nf‘;z ﬁ'B%mcw N OR e
xplain the Y 1T ork |hw_‘lnq|;_1‘,-

" for | rugs including ASU ASU DCC.
patenting s or herbal drugs including ASU DTAB and /

SPects and biopiracy issues related to traditional knowledge with case
Studies (5+5]
([j)escribe the components and objectives of Good Manufacturing Practices (Schedule T) for herbal
rugs.

l%xp!__ain ‘the requirements for working space, storage areas, and equipment in herbal drug
manufacturing. \ / \ / | \ WA A [5+5]

J ‘ - or ¥ /o
Discuss the health and hygiene requirements for personnel in herbal drug manufacturing facilities

- : idelines. [5+5
Describe the documentation and record keeping systems required as per GMP guidelines. [5+5]
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Max Marks: 75

: 3 hours'

T'hc F.‘I'Id semester examinations will be conducted for 75 marks consisting of two parts
Viz. 1) Part- A for 25 marks, ii) Part - B for 50 marks.

Part-.A is compulsory question which consists of fifteen sub-questions. The first ten sub-
questions are of Objective type/ Multiple Choice Questions, 2 from each unit and carry
l.mark each. The nex( five sub-quéﬁliohs ai'c Short Ansﬁer Questions one from each unit

and carry 3 marks each.

Part-B consists of ten Long Answer Questions (numbered from 2 to 11) carrying 10
marks each. Each of these questions is from one unit and may contain sub-questions. For
each question there will be an “either” “or” choice, which means that there will be two
questions from each unit and the student should answer either of the two questions.

./ (25Marks)
Mathematical expression for Vd is (1]
Protein binding affects Vd (Yes/No) (1]
Drug clearance is givenas_____ (1
Cytochrome P450 induction means 1
Cmax indicates_ - RE!
Zero order kinetié‘s__ xs [1];.
Béta half-life refers'to - I ¥ [
Multi-compartment has____different Vd [ll ]
Km represents S N %l%
Change in pharmacokinetics 1s depen.den.t on dose administered. !
Write about the significance of protein bmdtllng. %3%

i s that affect urinary excretion. = ¢ - ¥ % .
g :Js‘iulsssctgﬁuf)ﬁttﬁifﬂ1tmodel differé;_}t"_f}-omi non-con‘lgz{:;-'tmeglt model?.a [g{
Give reasons for different Vd in multi compartment ‘1?1.10(19,1‘-‘ [[3]
How is Km and Vmax known for a drug graphically?

PART - B
(50 Marks)
Elaborate on the factors that affect{issue permeability :Pf d"%l'gs- \/ | [10]

........ t. drug absorption

a) Gl residence time

b) Gastric emptying -—
¢) Gastric absorption window.

P ‘ f / :
/ N ) { 1 h
. ] W f ! Nt i N ] A
F : Y/ \ / i \/ d

:-' H LY ‘;



N

6.a)
b)

:;l().

Discuss the factors that re considered for a valid urinary excretion data. [(10]
OR

B Iahmate on the melhnds to detcrmmc bioavailability. ‘. [10]

What is Ihe qugmﬁcnnce of Vd?

How is vd related 1o drug clearance? P
OR

Describe one-compartment 1V Bolus model and its parameters. [10]

What are the advantages and dlsadvanta[,ef's of drugs given by:
a) Constant i.v. infusion 7' AV
b) Multmle i.v. bolus injection,

i tion following
Demonstrate the relationship between tissue and plasma drug concentratio

[10]
two compartment open model.
[10]
Dlscuss lhe chalactel ;stucs of dmgs showing non- ImAeaAr km;encs
! /OR; s/ (10]

¢ ; . .
How s bloavallablllty ofq drug followmg non-linear Lmetlcs determine

---00000---
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l.a)

b)

g)

h)

“from each unit ag
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F3 houry. ACEUTICAL QuALyTY ASSURANC'E

' Max Marks: 75
1
¢ end SCmester EXaminationg v

D Part- A o 5
ILS LT .
Part-A ;. Marks, ii) Part- B (o S0 marks,
IS Compulsory uesti " :
questions Ot Juestion which consiss of fi
ques Sare of E)lucctl\'c type/ Mulliplc Choice Que

d e llCSliOllS arc Shor )
3 'marks cach. q " Answer

il be conducted for 75 marks consisting of two parts viz.

fleen sub-questions. The first ten sub-
stions, 2 from each unit and carry | mark
Questions one from each unit and carry

SC questions is from one unit and

. May comtain sub-questions. For each
question there wil] be an “cither” «

or” choice, which means that there will be two questions
1d the student should answer either of the two questions.

PART-A (25 Marks)

Wi i % J | w i \ :
Total Quality Manéi},cmcﬁl emphasizes: - [
A) Quality control only '
B) Continuous improvement and customer focus
C) Cost reduction only
D) Production speed
Quality by Design (QbD)rapproac_!l focuses on: : 7. 1
A) End-product testing only N/ e \ ‘
B) Building quality.into the productfrom design stage
C) Reducing manufacturing costs
D) Speeding up production

Environmental control in pharmaceutical manufacturing inclgc!es: 1)

A) Temperature control only B) Humidity control onl}'

C) Both temperature and humidity control | D) Pressure control only "
i cifications should ingludé¢: Lo \ /. :

et e i N

C))'Boﬁl physical and chemical propertics D) Price information only N
i ‘ ing includes: _ N

PlaSt-l ‘ comamer';:isol::]is[ B) Moisture permeability test

A) Light s S D) All of the above

C) Chemical resistance test i

GLP regulatIOHS_ Shiply £ , c . B) Non-clinical safety studies . F o3

A) Clinical studies only \ / | B g

C) Manufacturingprocesses only \Vi D) l\..r{a._‘rketmg ac{-ﬁ-yltl.éé-gtjllly

Y

Batch manufacturing record is prepared: M

A) Before production starts D) During quality testing

C) After production is complete . (]
Quality review should be conducted: B) Quarterly

A) Monthly oy D) As needed oy

C) Annually \ /] X fi | \ /]

_:":‘ \ ] \""\, !/ : J g '



1

2.a)

b)

Firstayy_re. C@Pabif;y
A) é “’"'""Sl{)ut U")I}F _ B) Proper cquipment installation
0st Fedug ion 0) Princip)e N Wareheore; D) Product quality
MISINg ensures

Il §° on o :
"\Dlam rc"l’"‘y B) Space optimization

) of Goog ‘ D) Fasy handling
ca "Ndustrie Man"rac""'"ﬂ Practices (GMP) and its significance ;,

' e :
List the ke Sign "CQuiremens B s (3}
rsterile Manufacturing areas as per cGMP (11

Cﬂmpm

efine g CNts of (;

Stand . 00d gk, Domndi

assupy ce ad O atin Procedyy. ?:nry Practices and explain their importance [3]
' € (SOP) and explain its role in pharmaceutical qualiny

Demonstrate the applicati

pplication of 10 9000 quality managem t princi ' eutical
Manufacturing operations, i TR S
Exarpmq'thc role of NABL accreditation in ensuring the competency of pharmaceutical testine
laboratories, WaR \ /o I
Design an enviropmental management ' system based on ISO 14000 standards for 4

pharmaceutical com pany. [4+4+2)

Evaluate the critical factors in pharmaceutical plant design and layout that ensure compliance

with cGMP requirements. | ‘ ro
Analyze the contamination control measures required for different pharmaceutical

manyfacturing areas. / b ook icktion and trick e
\pply cGMP principles to establish personnel qualification a training programs.  [4+4+2)

Gl CEMP prioypios § OR

D trate the equipment maintenance strategies that ensure consistent product quality in
emons

' nufacturing. : . .
phar maCeutlctil] m;‘c the utilities management (water, air, steam) requirements  for
" evalua . et
Critically facturing facilities. ‘
tical raw

pharmaceutical manu )
' hase s
Examine the purg_! 90 .

v/ i

matérials. \/ i unl .
14 / A trol testing requirements for different types of pharmaceutical
contro

est methods and specifications. S
iprehensive quality control testing facility for

cifications and vendor qualification process for pharmaceu
f \ / | \ / | [4+4+2)

Analyze the quality ¢ Include t

containers and closyr;:s. e design 4 con
rinciples o |

Apply GLP » imentation and record-keeping in GLP-compliant
\ ¢ \ ; i

ical products. = ocl |
har,-naceullbfﬂi ortance of propet ‘/i | \ / | \ /| [4+4+2]
Evaluate the n [: y ‘.\ :/ :! \_\“-;- | J \/ | k. 13
fabol{ﬂto';'es' \ / )

% f



7.a)

b)

8.a)

b)

9.a)

b)

10.)

b)

E%n.a)

b)

-
~.
-
~

Demonstrate I s
: 1¢ protocol developn
ot ] N % . . .
il Sy pment process for non-clinical laboratory studies under GLP
Examine the organizati
: organizational and p i i
erso ' ' ‘

pharmaceutical testing facilitics. l nkiciinahinsiingiy
CI calca dl

a disqualifi gulmn and conccuvc action plan for OI P hon-CﬂmP"ance issues.  [4+4+2]

quluale t .
¢ he effcctlvcncss of complamt hnndhng syslcms in pharmaceuttcal industries and

suggest lmplovemenls.
fa;};[tgl); quality documentation principles to establish a comprehensive document control
Alml)’le the decnsnon makmg plocess for product recall and its implementation. [4+4+2]
./ OR v/
manufactunng records for

Demonstrale the development and‘ mamlenancé of bﬂtch

pharmaceutical products.
Assess the role of quality au

dits in continuous |mprovement of pharmaceutical quality systems.

manufacturing facilities.

Design a waste management and disposal system for pharmaceutical
[4+4+2]

anmlne. the valldatlon lifecycle appioach and its appllcatlon in pharmaceutleal manufacturing
processes. LR ’
Evaluate the cr 1l|ca] aspects of analytlcal method valldatlon for pharmaceuucal quality control.

Apply calibration principles to maintain the accuracy and reliability of analytical instruments.
[4+4+2]

OR

plehcnswe valldallon mastet plan for a mult1~product pham1aceutu.al

Create a com
manufacturing facility. v
Analyze the qualifi catlon lequuements (DQ 1Q, OQ, PQ) for pharmaceutncal manufacturing

equipment with practical examples.
Critically assess the implementation of good warchousing practices in pharmaceutical supply
[4+4+2]

chain management.
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