Code No: 6812AA

Time: 3hom‘s

Note:

l.a)

b)
c)

d)
c)

JAWAH
-. Mf"‘ll,}ll;:\nl;nI:l)L:l é(cln]l crl‘ CIIIN()L()(.ICAL UNIVERSITY HYDE RABAI)
N .3 ] ster Examinations, Sept Ve
; 1 i y Septemper/October-2025
\/ N ODERNL_I HARMACEUTICAL ANALYIICAL TECHNIQUES

(Pharmaceutical Analysis) . ‘
Max.Marks:75

The end semester
. _ r examinations will be
Ilz P.tu lAA for 25 marks, ii) Part - B for 0;1(;1?]:';-'1:;] RTINS SR o v
art- A is compulso:y and ¢
e onsml
S ofS (I]ucsllons one ﬁ?m cach unll and carrying 5 marks

each.
Part - B consists \/ \ /
of
IO qu°5“0"5 Callyrng 10 marks. each IThere WI“ be.two questions from

each unit and only one should be answered.
PART - A (25 Marks)
Give t
he salient differences between adsonpllon ancl pamtlon chlomaloglaphy Mention their

applications with' suitable examples.
Write 1he pr mcu)le and working of PDA deleclol and how :t is super |or lo UV detector? [5]

Discuss the sngmf'cance of Woodward-Fieser rule in UV ‘spectroscopy ‘with suitable examples.
[5]

Discuss the significance of coupling constant in mass spectrometry. (5]
Write the significance of spin-spin relaxation, shielding and deshielding in proton NMR
spectroscopy. [5]
. . " : . \ , &\‘ _"5 i 3 ; .

I’ART B Y ‘-.\ (SOM:u'ks)

aphy highlighting their relative merits. Discuss the

Explain the types of paper chromatogr
in paper chromatography. [10]

significance of filter paper quality i
OR
column

characteristics used in
[101

Write about types of stationery phases and their
theu selectlon e

chlomaloglaphy Dlscuss the factors mﬂucncmg
\ 7 ‘\ ; ! \

umns used in gas chr omatogl aphy citing sultablc apphualmnq
[10]

Wt rlc about different types of col

OR
What is the superiority of HPTLC over TLC? Explain the instrumentation and applications of
HPTLC. [10]
ng size,, hyd:ogen bondm;, dnd wbmllonal coupl;ug on IR spcum
; S 110]

,‘..

Explain | the influence of i

with suntable examples """"

OR I te about

i . Ivents for UV spectroscopy aic write abou
the approaches fol selection of suitable s0

i ¥ Give the principle and working of UV spucllophotomtlu'

[10

solvent effect on UV spectrum.
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Name the different ionization techniques used in mass spectroscopy and explain MALDI, ESI,

APCI. [10]

OR

With.the help ofa neat sl\etch descr lbe the main components ofa mass spectrometer and their
functlons N L : i Lo u “0]
"\ g \/ ."' "I ; L"’-

- s !’
------ \/ 4

Wrzte about a6 NMR and its appllc'xtlons | [IO]

OR

Discuss the significance of splitting of signals and nuclear ovehauser effect in NMR
spectroscopy. . [10]
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5 COde NO\: 6812AA Vo ¥ \/ _____ __,' / 1

; Time: 3hours

JAWAHARLAL NEHRU TECHNO OGICAL UNIVERSITY HYDERAB
M. Pharmacy I Semester Examinations, March/April - 2025
MODERN PHARMACEUTICAL ANALYTICAL TECHNIQUES
(Pharmaceutical Analysis)

\ I3 ] 1
N L0 A
§ { \ o =

F % Max,Marks:75

X
)

-’ Note: ¢ end‘semester examinations will\be conducted foi;'[IS-.m'arks consisting of two parts:/

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

Part - A is compulsory and consists of 5 questions, one from each unit and carrying
5 marks each.

Part - B consists of 10 questions carrying 10 marks each. There will be two questions
from‘__eac:h unit aq\d only one should be answered.
i ."“- ky ."‘ : ", i ' “. ‘/":

L/
(W4

Vo “/PART - A Y _(@5Marks)

Explain the principles of Thin Layer Chromatography for Quantitative analysis. [5]
What methods are used to analyse non-volatile compounds with GC? Describe the

technique with a few examples. [5]
Explain the electroni¢’transitions in U¥ spectroscopy. / (1 7
Explain any two mags analysers uséd‘in MSS in detail, / 51y,

Describe spin-spin coupling in NME spéctroscopy with an appropriate example. [5]
PART - B (50 Marks)

Explain the concept Adsorption and partition. Discuss procedure and method of detection
in column chromatography. R [10] -
".._ _.-" ' '-.. ;,' ;' "‘ !;_." OR :i ‘;_‘ ;-_;_

What “are the variois techniques employed in qualitative’ and quantrtative analysis of -
paper Chromatography? [10]

Explain HPLC instrumentation with a labelled diagram and add a note on the applications

of HPLC. [10]
OR

f}iscﬂss the princ}pleg"jinsérumenM%ipry-’and§applicati\q\n§’6f }:iPTLC. \\ [li).]

¥ o v ¥ s

Exp!am concepts of Cﬂ}omophore ?andwéuxochromes. Discuss Wood-Fisher rules for

calculating absorption maxima. [10]

OR
Explain the factors affecting vibrational frequencies in IR and add a note on sam;;léng
methods in IR Spectroscopy. L o o [ \_\]
Wx){te the fragmé}l_;éitionj patterns "bf . d.i_fférent orgé‘agib _uc_:'gimpounds \Qbsgfyed in rlngss
spectroscopy. Explain two compounds with schematic mass spectra. [10]

OR

Discuss the theory and principle of mass spectroscopy. Explain the instrumentation f{l;d
working of mass spectrometer. [10]
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11. Explain chemical shj
shift and the fact i i i Mh 3
proton exchange reactions, PO Abctng chemicgl s Write in detail about
[10]
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Code No: 6812AA R22

]AWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
\ / M Pharmacy I Semester Examminations, Auguét/September - 2023
¥ el \/ MODERN PHARMACEUTICAL ANALYTICAL TECHNIQUES v

(Pharmaceutical Analysis)

Time: 3hours Max.Marks:75

Note: The end semester examinations will be conducted for 75 marks consisting of two parts
viz. i) Part- A for 25 marks, ii) Part - B for 50 marks.

* Part- A s compulsory and conslsts of ;5 qucstlons, one from each it and carrymg
S'marks gach, 1\ / {4 L/ v/

e Part =B consists of 10" questlons carrylng 10 mark$ each There w;ll be two ques’uons
from each unit and only one should be answered.

PART - A
(25 Marks)
l.a) erte the theory and preparatlon of TLC [5] _5
-~ b)  Writethe principle ‘and-iristrumentation. of HPLC, V' “. Yo 51 ¥
¢)  Write basic principles molecular vibrations of IR. [5]
d)  Write about chemical Ionization. [5]
e)  Write shielding and deshielding effects. [5]
PABT =B
(50 Marks)
------ 2 erte the principle, proiiélratlon and meﬁibds of detectloﬁuof column chromatography
[10]
OR

3.a) How do you detect the compounds by thin layer chromatography.
b)  Write the prmc1ple elution techmques and pharmaceutlcal applications of paper

ehromato graphy., Wi x,\\\ [5+5]
= 4. erte the principle lnvol\;ed in Gas.cl!'trom:atography\ Explam in detail obout the columns """"
and detectors used in Gas chromatography. [10]
5. Write a note on HPTLC and its applicatg)I:. [10]
6. Explam the prmmple and, mstrumentat;on pf UV- Vflble spectroscopy. [10]
: F o YA §
7. Wn!te the basic prmcllples! sampling’ {ecl?:llques and appreations of ll\{-Spectroscop[)Ifo] -----
8. Enumerate ionization techniques involved in Mass spectroscopy. Explain in detail Flb(;)]m

electron impact ionization.
OR

3 / i / i / { PR -".‘ : 1 / f 10 .
9, Write the fragmentatjon process ang ;ypesiof ﬁssmn\.a_pd rc;solutlon,\\ ;_.; | [ ]

L / \ i LY A * AR, SO S . PP
W saggsil ¥



10 a) What is meant b .
y chemical shift. ffecti i .
b) Explam in bnefaboutNOE l ?xmm Btors g ehe ey |
T " '\__,,-"' ‘ 71‘3]

.!’ ; Y

OR \/

-,

11. Wnte brleﬂy on CNMR, 2D-NMR and COosY. [ 10]
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R22

Code No: 6812A8
JAWAHARLAL NEHRU TECHNOLOGICAL UNI_VERSITY HYI)EI{ABAD "
\ /M Pharmacy 1 Semester Examinations, Scptcmb¢r/()ct0ber-2025§

Time:

Note:

b)

c)
d)

€)

2.a) |

5.a)

PHARMACEUTICAL FOOD ANALYSIS
- (Pharmaceutical Analysis)

3hours Max.Marks:75
The end semester examinations will be conducted for 75 marks consisting of two
parts viz. i) Part- A for 25 marks, ii) Part - B for 50 marks,
Part - A is compulsory and: consists of 5 questjons, one from each unit and
carrying S marks'each. L O \ WA 1
v e o & S ’ LT . o
Part - B consists f 10 questions Carrying 10 ‘maiks each. Thére will be two
questions from each unit and only one should be answered.
PART - A (25 Marks)
Enumerate the physiochemical properties of Proteins. - v e B
l_Expl._hin |node"‘g§-‘écti@n of prob"‘i,,_o_.tics. /7 i P
“How will detect'adulteration in fats and oils? ¥ . * = 55
Define and classify Vitamins with suitable examples. [5]
Explain the test which is conducted to analyze the presence of bacteria in ice
cream. [5]
| BABRT-B /1 (SOMarks)\
/ . "'-..,__L__’..-” - ___5 : "-.___H i . : .
- What are proteins and amino acids? Classify them with examples.
Explain any two methods of Protein analysis. [5+5]
OR
Define” carbohydrates and give the general methods for the analysis of
carbohydrates. [10]
Gwe the deﬁﬁ’i}ig’i‘l, hlfstory, ilﬁllgo_;tl’unc;: and ap;i‘l‘_iga'tion;is of Probipt_it:s. - 110]
What are the advantages and disad vantages of probiotics?
Explain identification tests for probiotics. [4+6]
Classify lipids with structural examples.

6.a)
b)_

Give brief note on hydrogenation of vegetable oils. : ., I5s]
“/Explain the S"ig’hiﬁgénce, pringiple and process of saponification value and. -
Differentiate acid value from saponification value. [10]
How to determine Vitamin-B; & B by Fluorometric method? [10]
OR
Explain methods for analysis ol‘vil;uni;ls? ol A [10] _'

i y 7
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10. Describe the varjous tests to analyze the purity of wine

OR
alytical methods and detection of adulteration in

and vinegar, [10]

1. Expla:n the chemlcal Nature, an

mlll\ and mai gan me W [10]
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Code No: 6812AB

JAWA_HARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
\ /M l‘harmncy 1 Semester/Examinations, March/April - 2025

\ ¢

(Phnrmacenlical Analysis)
Time: Jhours

Note: The end semester examinations will be conducted for 75 marks consisting of two parts

viz. i) Part- A for 25 marks, ii) Part - B for 50 marks.
'._, Part - A is OQ

. 5 marks each. \ \ /

Max.Marks:75

S i \/PHARMACEUTICAL FOOD, ANALYSIS ./ |

mpulsqry and wnsysts of 5 quesnor}s one from cachf unit and carrymg _:
. /

Pal*t B consns(s of IO quesuons carry'mg 10 mar(s each There wrll bé two questxons

from each unit and only one should be answered.

PART - A (25 Marks)

1 .a)-.\' Write the Chemistry and classification,of ammq acids and proteins. . [51
b) *. List out and c)aplém any two ldqnnf ication tests fo;' Probtoucs \/ | Js
¢) “Define and classify-Lipids with éxamples. Vo 5] —
d)  Classify vitamins with structural example. [5]
¢)  What is the composition of cheese and explain its identification tests? [5]

PART - B (50 Marks)
2.a)= What are carbohydratbs? Classn\fy food carbohydrates with examgks : [5+5]
b) */Explain General/'methods of analysis of food carbohydrates. : ; ;
OR
3. Explain briefly the various Qualitative and Quantitative methods used for analysis of
proteins and amino acids. [10]
4, Deﬁne PrOblOllCS Gwe its importance and how would you tdenufy them. [10]
. \ f OR ) { ,_:
5, 'W ntﬁ the advan;ages and d:sad\rantagqs of proletk.s and Give nq appln.auons [H)] _____
6. Discuss briefly about the general methods of analysis of lipids. [10]
OR

7.a)  Explain in detail about refining of fats and oils.

b)  Discuss the process of hydrogenalion of vegetable oils. [5+'§]

8. /Explam mcthoq pf analyus of \\uymms (any tw}x) by I'hm L.ayer g,hmmatograph)’\tm

OR
9. Give a brief note on principles of microbial assay of vitamins of B-series. [10]



o
o
1
"t
._
Tt reesstsesninis
™
.
o,
7
.
:
-"'-—-4. -vran

VJ) V) VJ Vo

10. ‘
0 . What are the analytical methods to test the quality and purity of Ice cream and bUttel"?

VARRYARRYA SRV

11. Wh
bee:-i‘: are the analytical methods to “detect methanol and ethanol content in wine and
' [10]
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R22 x
Code No: 6812AB |

JAWW NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
\ :_A,.; M. P@armaqy I Semester Emmlnanqns /March - zm ! ;
VoG PHARMACE CAL FOOD ALYSIS \/

Time: 3hours Max. Marks:75

Note: The end semester examinations will be conducted for 75 marks consisting of two
parts viz. i) Part- A for 25 marks, ii) Part - B for 50 marks.

."- Part: - A is ompulsory and COD‘SIStS of 5 quest;ons, one frem each unit and
, Aarrying 5 ma}ks each. :

“Part - B consists "of 10 questlons"“éan'ymg 10 marks each. There w111 be two
questions from each unit and only one should be answered.

PART - A (25 Marks)
l.a).  Explain in brief enzymatic brownmg reactlons of food carbohydraics. . [5]
b) *. Whoineeds preblotlcs‘7 Wi v/ 1 [8]
c¢) “Cemment on the physical constaits- of hplds Vouss ¥ - [5]
d) Classify with example the water-soluble vitamins. [5]
e) List the common adulterants in milk and milk products. [5]
PART -B (50 Marks)

2.a)"‘g Cla551fy carbohydrats based on fiinctional group with examples, / | L
b) “/Explain the principle of Biutaite, _Lowry and/ Bicinchoninic'Acid ‘assay for
proteins. [4+6]
OR _
3.a) Explain in brief the principle in chemical methods of analjfsis of carbohydrates.
b)  Explain the purpose, principle, and a brief description of kjeldahl method. [5+5]

4.a)', Explain the mode/of actions of, Prqblot;cs '\.\. \ S
b) *, List the advantagcs of probiotics,/ | \/ \/ I N
P . I OR -
5.a)  Explain in brief the various factors on survival of probiotics in food.
b) List the side effects of probiotics. [5+5]
6. Write the importance of Iodine value, saponification value, unsaponifiable matter,
Krels test, and Po]anskj value, ;| \ /| \ /o [10] \ /
" \/ \ / OR T Y \/
Voo ¢ o Fo o ; W
7.a) Y Why edible 011 s reﬁﬁcd" v (58]

b) Explain the steps in chemical refining.

8.a) Classify vitamin analysis methods with a brief description to each.

b)  Explain general principle in the microbial assay of vitamins. [5+5]
-.'.'-._ /’ f "\‘ ‘/ : \ / l \\- ‘f Q .‘.‘

Voo V' st V i ; Ve
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9.a) Explafn the Nl.am.n microbiological assay procedure.
b)\ __..XP lf"n the P}'IHCIPIC ?f any two vitamins assayed by colorimetry. . [4+6]
10.2)\ Explain the PNrciplé and a brigf procedure for,/the analysis of fat in milk by, /
ber methOd. o v taypa? 2 L Ed -

b) Explain the analysis of Tannins in wines by spectrophotometric method. [5+5]

1 l.a) List the aramet b -OR 5 2 g =
B P p ers to be tested for ice cream. E)fp]au} any one of it in brief. :
. Xplam the ethyl alcokol content determination in fermentation products in
A/ \/ Y4 : o4 vy f ;

E §

-’

i . \ 3
“"{ “' 5 "‘._ .‘ .“_
\/ LY, ¥4 %
: 4 e A O YR Yy kY . ;
, )Y i /
"“ ; % i H
% :-' ..H 3 L
\ N ¥ . ¥ F.

¢ E i 1/



R22
Code No:6812AC

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

M Pharmacy 1 Semester Examinations, September/Ocloher-202'§
AI)VAN(‘I' D PHARMACEUTICAL ANALYSIS
s ' (Pharmageutical Analysis) N/ /
Time: Jhours Maj'.Marks:‘?S

Note: The end semester examinations will be conducted for 75 marks consisting of two
parts viz. i) Part- A for 25 marks, i) Part - B for 50 marks.

Part- A is compulsory and consists of 5 questions, one from each unit and carrying
5 marks each:

o Part-B ums:sls 0{' 10 qucstlons carrying IO marks each. There wnll be two
quéstions from eacli unit and only oiié should be answered.

PART - A (25 Marks)
I.a)  How calcium can be estimated by complexometric titration? [5]
b)  Compare and contrast different methods for quantltatlvely estimating esters.
mcludmg titratjon and speclloscoplc techmques P ]|

¢)  Defihe what reférencé standards are in the contextof pharmaceutlcal analysis. Why
are reference standards important in ensuring quality and consistency?  [5]
d)  Discuss the different types of excipients used in pharmaceutical solid dosage forms.

citing suitable examples. [5]
e)  Write briefly on different methods used for microbiological assay of antibiotics.
| 6]
L PART -B VoL (50 Marks)
2, Deline oxidation and reduction. Explain the principle involved in titration with
potassium dichromate. Give its applications with suitable examples. [10]
OR
3. Explain about following with examples
- a)Non aqueousmlatmns | e \
b) Indlcalms used in Redox tlllalmns \/ _J \/ _J [5+5] ©
4. Explain the chemical characteristics of amines and their importan_ce in‘org‘anic
chemistry. Compare and contrast the methods for quantitative estimation of amines,
including titration and spectroscopic methods. [10]
OR
5.a). Describe the steps involved in peglmmmg an. \lllfl’ﬂl’&d speumsmpu. method tor
3 ,quantlfylngestel,s indsample. ' /| \ /| \ i

b) ~Outline the procedure for using dumnulogmplm methods (e.g.: HPLC) to
quantitatively estimate amino acids in a sample. [5+5)]



=

10.

Describe how reference standards are used in the validation of analytical methods?
Discuss their role in ensuring accuracy, precision, and reliability of analytical
results, [10]

_ OR :
Explain  the "~p|'in"cip!_fe behind the MBTH method for the “detérmination of

"bharmaceulical‘_d'osng'e forms and outline the stepsby-step procedure for preparing -

the MBTH reagent and conducting the assay according to the IP guidelines.[10]

Explain the importance of quality control in excipients. Outline in brief the
regulatory guidelines and requirements related to the use and analysis of excipients
i pharmaceutical formulations. [10]

‘OR ,

i Outline the key steps and considerations in validating a method, for measuring
tapped density “of ‘excipients. Discuss how method-validation énsures reliable

results. [10]

Describe the significance of spike recovery studies in validating bacterial endotoxin
test methods and discuss in brief the importance of establishing and verifying the
endotoxin threshold in different pharmaceutical progucts. . . [10]

; ; RN 4 : b .__,-'; OR :

“Explain the Bﬁsic...,-»i)rinci|nle ‘of dissolution {"tésting? and its* importance in

pharmaceutical development and discuss in brief the factors that influence the
selection of a specific type of dissolution apparatus for a particular drug product.
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Code No: 6812AC R22
TAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

| o . ester Examinations, March/April - 2025 v
VoL 4DVANCED PHARMACEUTIGAL ANALYS /
Time: Skours (Pharmaceutical Analysis) R

Note: T_he pnd 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.

* Partj- A s €ompulspry and ‘congists; of 5 qu;zsti ns,one from egch unit andcarrying
| \ L A

\ /5 marks each. ', / /] \ ./
.I'

\ Sl AV . / ',.‘r 4 ."\, ,"J -.‘-"- -: - ;
. Palt -B consists of 10 questions carrying 10 marks each. Theré will be two questions
from each unit and only one should be answered.

PART - A (25 Marks)
1 .a)-.\" lj;xpl?in preca{Jtio!ns to be obse{ved-wl%ile preparing and storing the acetous perchloric
b) VComment on th¢ titrants of the fiuhctiohal group analysis. V o/ B] -
¢)  Comment on the primary and secondary sources of reference standards. [5]
d)  Explain the methods for the determination of pH of pharmaceutical excipients in brief.
[5]
e)  List the different types of dissolution apparatus according to IP, USP, BP and EP. [5]
Wik % el PART - B LW Y/ 1 (50 Marks)
Z. E)g;;iain the priﬁéiﬁig and a brief -proé'édure in the assay of the following as per IP.
a) Amantadine capsules b) Sodium citrate c) Aspirin tablets. [3+3+4]
OR
3. Explain the principle and a brief procedure in the assay of the following as per IP.

a) Thyroid tablets b) Ferrous fumarate c) Aminophyllin;: injecti9n : _‘[3+3:_+4]:

4.a) séxplhin the pr}nﬁfiple and a brief procedure in thtg}__cjuggptatwe &nh\lvySlkS-..E;f amino group by

" acetylation method.™ : s _
Explyain the principle and a brief procedure in the quantitative analysis of hydroxyl group

3,
Y

b . . .
: by acetylation with acetic anhydride -pyridine reagent. [5+5]
OR .
5.a) Explain the principle and a brief procedure in the quantitative analysis of Ketones b?r

: ide~pyridi thod, \. A %o §
. hydroxylamine hydroghloride-p yrl{dlnq: e titative analysis of acetyl esters.
b) /Expl?.in the pri{jf?fple}md a bne(‘? oce;dure in th\ﬂ\?uani ative a a\y §+5)



\ /’ i \ / i \ / L £ % y
y i \ i \ \ Sof
/ 5 \\ , \‘. / ) } \\ / | .I'", // _-:,-‘; \‘js y
6.2)  List the qualitative, Quantitative and specific uses of refence standards.
b),_t I%xp’f"" the 'I_’ethOfi of preparation and uses of FC reagent. oo _ [5+5] ’
7 “‘ . ‘.‘.‘l ‘_,:'; .:"-._\ _,‘l‘. OR 71":_. ,«".. _!'i /’! i
+ Explain the principle and a brief procedure in the following using PDAB reagent ./
a) Sulphanilamide b) Ergot alkaloids - [5+31
8. E)fplain the principle and a brief procedure for bulk density - determination by
using glass cylinder and by volumeter. [10]
OR

9.2)  List the merits and demerits of, elutriation techniques.

b) | Cominent on the'direct and indirdot methods for the moisture confent determination for
CXC‘if)ients. ¥ o Yoo Y s g ¥ t5+5]

10.a) Design and explain the working of flow through cell.
b) Explain in brief the factors to be considered relating to the dissolution fluid. [5+5]
OR
11.a) Explain the general procedure. for antimicrobial

effectiveness testing as per IP.

b). Explain the', __rﬁech:anism 1n\;6]ved in “qh_gémo:genic techmqne in bactenas]
“/endotoxins test:’ . _/ Vo v o L B+5]-
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R22
Code No: 6812AC

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
\ M. Pharmacy I Semester Examinations, August/September - 2023

ADVANCED PHARMACEUTICAL ANALYSIS / |

(Pharmaceutical Analysis)
Time: 3hours Max.Marks:75

Note: The end semester examinations will be conducted for 75 marks consisting of two
parts viz. i) Part- A for 28 marks, ii) Part - B for 50 marks.

~ Part - A is compulsory and consists of § queslmm, one from each unit and
\ carrying S marks each.

Part - B consists of 10 qucslmns carrymg 10 marks cach. There will be two
questions from each unit and only one should be answered.

PART - A
(25 Marks)
l.a) ' Explain the prcparat:dn and standardlzatlon of 0 IM cenc ammonium sulphate as
per IP. " R 7 [5])
b) Explam the prmclple and a brlef pmcedure in the est matlon of hydroxyl groups
in phenols by titration in non-aqueous media. [5]
¢)  Compare among analytical reference standards, working standards, and authentic
materials. [5]
d)  Comment on the typical features of binders. [5]
e) Explam the pncparatlon of moculum for the antiblonc aSSay as per method- 1.
PART - B
(50 Marks)
2.a) Explain the pnnc:ple and a brlef procedure in the assay of ammocapmlc acid as
. perlP. :
b) . Explain the pmm:,lple and a bnef prot:edure in \the GSSI) of Hydrogen peroxide
(100 Vol) as pef IP. o [5+9]
OR . - . -
3. Differentiate assay of ascorbic acid, ascorbic acid injection and ascorbic acid
tablets with respect principle and procedure as per IP. [10]

4.a)  Explain the principle in the estimation of an ammo group by brommanon
. method using hun,tableexample . ; ;
b) “Explain the principle and a brief procedure in the uelcnmnauon'-.ot pulyhydm.\y .

alcohols by lodometry. [5+5]
OR ‘
5, Explain the principle and a brief procedure in the estimation of hydroxyl group by
phthalation and oxidation methods with suitable examples. [10]




MNesiariinine

6.a)

7.2) " ‘Explain the priqé"iple. and a briefﬁroggﬂure in thé_;’lstirmétion of sé‘ibﬁtgr_;iol using

Explain the information needed for certificate of analysis for reference standards.

g | N/ v/ g S

N g i : \'\ i i \ / ; / i ;! J -"'x /
\ ; / \ '. 3
Y. V L vV /. Vv

Explain the principle and a brief procedure in the estimation of Lamotrigine using

MBTH reagent. | [5+5]

2,4- DNP.

Sl
-
4
R‘“-w
-
- il
e
o
"""""'-».,_'
.

Explain. the principle and a brief procedure in the estimation of Vitamin-A using
Carr-Price reagent. [5+5]

Classify emulsifying agents with examples.

— A

Expliain the ppinciple gnd a briqf procedure for the determination of bulk density.. /
Vo Vo L ey

4

What are viscosity modifiers? List their advantages and disadvantages.

Explain the principle and a brief procedure for the determination of tapped

density. [5+5]

Explain the design and use of l\{ota,ting basket, Paddle type dissolution apparatus.
¢ \ f"r i v/ i ! \‘ ’ .'-.:" / ; 1

| [10]

W, Y/ oR i LT
Explain the purpose & id principle of microbial limit test.

Explain the mechanism in the chromogenic technique involved in the bacterial

endotoxins test. [6+4]
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R22
Code No: 6812AD
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

M. Ph‘“‘m"c}‘lSemestewExatmmatlons, March/April - 2025

' \_DPRUG REG'ULATORY AFFAIRS

Time: 3hours Max.Marks:75

Note: The end semester examinations will be conducted for 75 marks consisting of two parts
viz. i) Part- A for 25 marks, ii) Part - B for 50 marks.
* Part : A is compulsory and conststs of 8 questTons one from"‘each umt and carrymg
T8 rnarks each; ™ T R RS R TP A A SR D R o
e Part-B consists of 10 questlons cal‘rymg 10 marks each There w1l[ tse two questlons"'
from each unit and only one should be answered.

PART - A (25 Marks)
1.a)5.....-----.Describe the process of clinical trials approval in-India under Schedule Y. ~[5]
b)—- How do Quahty Assurance and Quallty Control eontnbute to m-bmlt product qualztv‘7
fr L o [5]
c) Explam the key regulatory agencies govermng drug product de31g11, manufacture and
distribution in the USA and Brazil, [5]

d) Describe the requ1rements for retention samples and their role in quality assurance.[5]
e) Outline the major steps involved in product filing and responding to regulatory

" ___deﬁc1enc1es in drug subm1551o_g_s__,___ 5 " s _I3]
_____ PART-B | /. (0Marks
2.a)  Explain the specific requirements and conditions for loan license.
b)  Explain the specific requirements and conditions for contract license. [3+5]
OR
3. Discuss the process of obtaining various drug-related licenses in India, mcludmo test
§"”“"""lxcenses 1mportllcenses and manufacturmg hcé‘ﬁ‘ses for drugs a“ﬁ“d“APIs fIO]

bl 4.a)E Wh“éit are the key elements of HVAC systems in pharmaceutlcal manufacturmg famhtles"""
b)  Describe the importance of effluent treatment systems in pharmaceutical manufacturing.

[5+5]
OR
5, Discuss the ICH Q8 QIO gu1delmes, emphasmng their role in pharmaceutlcal quallty

H i i i i i | i
H | : ( H | ............

6.a)g What are the major quallty control and drug analysns regulatlons apphcable to
pharmaceuticals in developed countries?
b)  Compare the regulatory requirements for pharmaceutical manufacturing in the USA and
Brazil. [5+5]
OR

generlc drug appmval ]and market pxclps:vnty B 15 | i [10]




T .,

8.a)

by Explain the sifety and quality

9,

10.2) -

b) Explain the function o

What are the essential distribution record-keeping requirements for pharmaceuticals?

regulatiohs for herbal products in/Tndia. | 1343]
Discuss the documentation requirer
complaints and product recalls in the

pharmaceutical industry. ; [10]

What is the role of the USFDA in drug regulation and approval?

f the EMA in regulating pharmaceutical products. * [5+5]

lixplzéi-n the ﬁnalé__app__i‘oval pfrccedure- ifor a drug, :incliding érepafatiqh, review; and |

submiission of a Drug Master File to-different global"'regu'latory authotities. ©[10]

~ =--00000---
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R22 |
Code No: 6812AG

JAWAIIARLAI,,_ NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD '
‘-\ y M, l‘hnrmh‘cy 1 Semester Examinations, September/October-2025 :
\/ /PHARMACEUTICAL VALIDATION
' (Pharmaceutical Analysis)
Time: 3hours Max.Marks:75

Note: The cn_d 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 and consists of 5 questjons, one from each unit and

. carrying 5 lnal"‘k._s'cach;. v/ b , | ; -
* Part - B consists of 10 questions carrying 10 ‘marks each. There will be two

questions from each unit and only one should be answered.

PART - A

(25 Marks)
l.a) _Expljain the a&ygﬁ:tagés of val i&gtjén ojf a proce;"‘s,_ a,nd eéuipmenf;‘-._, [5]
b) Explain about performance qualification of Pipetté. .- ER )
¢)  Write about Installation qualification of Dissolution test apparatus. [5]
d)  Write about cleaning in place. [5]
e)  Write about detection limit importance in validation of analytical method. [5]

: PART - B Sk : _
2. Write about Validation Master Plan.” - [10]
OR

3.a)  Explain about Design qualification of an equipment.
b)  Explain about main aim of the performance qualification of an equipment. [5+5]

4. ° Writg about In_lsta:]-iatin?n Qualificatjon, g()pel'atio'l)al quaEIiﬁcatioril_.angl'Pegformance_

« Qualificiation of/Volumetric flask and measuring ¢ylinder. Af 4§ T
V. -' OI( _— ~——

5, Write about Installation Qualification, Operational Qualification and Performance
Qualificiation of UV — Visible Spectrophotometer. [10]
6. Explain about Validation process of HVAC system. [10]
7. Write about qualification of tap.dgnsity tester. P \ oo o]
8. Explain the cleaning validation method of Tablet Punching Machine. [10]

OR

v Write about the elements of cleaning validation of an equipment. [10]



10.

1.

Explain about validation process of parenteral manufacturing facilities of a

pharma industry. [10]
OR

Wr:te about the vanous steps of valldatlon of analytlcal method of* FTlR analysis’,
vetdmss NS N LV Y e
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Code Nq 68121\(“ \ /| \ / /
JAWAHARLAL Nmm: TF(‘HN()I,O(,I(,AL Umvrnsn‘v HYDFRABAD

PHARMACEUTICAL VALIDATION
(Pharmaceutical Analysis)

Time: Jhours Max.Marks:75

Note: “l‘he end semester exam inations will be conducted'for'75 marks coﬂsnsﬁng of two parts

10.

1.

', Why analytical m jod is validated?, Deﬁne precl\loyand accuracy md mention their

ujd for cleanu;lg )fahqanon \\(rltq abput the a{mlyncql methoiQs used for cleaping
valid ] ;

viz. i) Part- A for.25 marks, ii) Pt - B for 50 marks.

Part - A is compulsory and consists of 5 questions, one from each unit and carrying
5 marks each.

Part - B consists of 10 questions carrying 10 marks each. There will be two questions
from each unit and only one should be answered.

\-\} ’PART A , | /) @sMarks)
Gtvmg two examples deﬁne quallf catlon and vahdanon What are the differences
between them? (5]
How the pH meter is validated? Explain. (5]
Give the validation of disintegration test apparatus. [5]

What is the significance of cleaning validation? Discuss with suitable example. [5]

mle in the analyti method vahdation (51
PART - B | (50 Marks)
Mentioning the need for preparation of validation master plan, describe its preparation.
[10]
\ . ;OR
"Wntc s,bout prooes)s validatxon w‘kh ﬁuxtable exam\plt;/ Mchhon its sag;mﬁcmce [10]
Dcscnbe the procedures for valldatlon of volumctnc apparatus [10]
OR
. Explain the validation of GC. [10]
: How the water system is validated? Explam .« = 3 . (10]
Desq,:_be the vah log_‘procedurefér HVAC systery. - [19]
Write the requirements to be followed for cleaning in place. Explain the procedure to
be followed for developing cleaning in place. [10]
OR

Give the differences in the conventional analytical methods and analytical methods

ation? \/ \/ (10}

Explain the validation of manufacturing facilities. [10]
OR

Describe the validation protocol for the powder dosage form manufacturing tauht)[fl .

1 J i Y ] i \ { / § , I \ -‘;
\ / | \ / | /o /o \ VA
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Code No: 6812AG

R22

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

"\\ M PharmacvlScmester Examinations, August/September - 2023 A\
\/ \"PHARMACEUTICAL VALIDATION oy
(Pharmaceutical Analysis)
Time: 3hours Max.Marks:75
Note:

The end semester examinations will be conducted for 75 marks consisting of two
parts viz. i) Part- A for 25 marks, ii) Part - B for 50 marks.

Part - A is ‘compulsory and:, COﬂSlStS of 5 questlons one from each unit and

. carrying 5 marks‘each. \ i \ /

1.a) \

c)
d)

€)

“Part - B consists “of 10 questions’ Carrymg 10' marks each. There w:ll be two /

questions from each unit and only one should be answered.

PART - A
(25 Marks)
»erte about Re quahﬁcatlon [5] |
+Explain about Operational qualification of FTIR ------- : Y o4 5]
Write about Performance qualification of Hardness Tester. [5]
Explain about the challenges in cieanmg validation. [3]
Write about the importance of precision and repeatability of analytical method.
[5]-
....... W o VoL /(50 Marks) ¢
Explain about Factory Acceptance Test (FAT)/site acceptance Test (SAT).[10]
OR
Explain about the main aim of Installation qualification and Operational
quallf' cation of an mstrument ; : | o [10] \
,,.-Wrnte about lnstallatlon Quahﬁcatlon Operatlon@l Quahﬁcatlon\a?d gﬁpformance o "\.\;_,.‘
“Quilificiation of pH'Meter. 7 7 ™ [10]
OR . |
Write about Installation Qualification, Operational Qualification and Performance |
Qualificiation of beakers and burettes. [10]
Exp]aln about Vahdatlon proc¢ss of production, {)f Pharmaceutrcal water. [10] \\
Y OR / l -" ‘ \ \_:;'
:""-""‘:Wnte about quahf oatlon of F I‘lablllty test Apparatus;- L )
Explain the cleaning validation method of Aseptic room. [10]
OR

Write about the cleaning validation method of liquid oral filling machine. [10]
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10. Explain about validation process of Tablet manufacturing facilities of a pharma
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OR
hs of a vahdatlon method of HPLC analysis of
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Code No: 6612AG

R19

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

: |

.~ M. Pharmacy 1 Semester E;aminaﬂons, August/September - 2023
. COSMETICS AND COSMECEUTICALS
(Pharmaceutical Analysis)

Time: 3hours Max.Marks:75

Note: i) Question paper consists of Part A, Part B.

n) Part A is compulsory, which carries 25 marks. In Part A, Answer al| questions,
1) In Part B, Answer any onc question from eagh unit. Each question carries
10 marks and may have a, b as sub questions. /_/'f i X

PART - A
(25 Marks)
Define misbranded cosmetic and spurious cosmetic. Enlist the equipment required
 for the manufgactuge of lipstick and lip-gloss. VR x ¢ «
. Explain structure/of hair and hajr growthcycle., / N AR L)

+ Classify surfactants with examplés. .. - ¥ias Yo 5]
Explain bleeding gums through cosmeceutical formulations in detail. [5]
Review the guidelines for herbal cosmetics by COSMOS with respect to rheology
modifiers. [5]

. PART-B |
" Wiite a note on ":Reéiiﬁlatory Provisions for the Manuficturin g of Cosmetics.
(10]
OR
Write a note on regulatory requirements for labeling of cosmetics. Give procedure
to obtain license for the manufacturing of cosmetics. [10]
W rité: a note oh g’émn_ion problémé ass&)ciated \a;'i;h-f'l)ml gcavity. "“‘-».\ [0}
ki ot ¥ OR b S ¥ ~
Give details on skin problems called acne and wrinkles. [10]
Explain the building blocks for formulation of vanishing cream. [10]
OR
Explain the building blocks for formulation of (potl}pasile. )

Y \

' Write a note on:sunscreen, sun protection and SPF. Give regulatory aspects of

sunscreens. [10]
OR

Explain how to address prickly heat and pigmentation through cosmeceutical

formulations. [10]

A\

VARRYARRYS

\

\ 5
\
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10.  Explain challenges in formulating herbal cosmetics.

OR

11.  Review the guidelines for herbal cosmettcs by COSMOS with r:espect to

preservatlves ‘and, emulsnﬁers
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[ R22 |
Code No: 68124 ‘

IAW/\IIARI ALNE IIRU TECHNOL ()(,l( 'AL UNIVE RSITY HYDERABAD

M. Pharmacy I Semester Examinations, hc.ptunhcrl()ctohcr-wzs
RESEARCH METHODOLOGY AND IPR
(Pharmaceutical Analysis)

Time: 3hours Max.Marks:75
Note: The end semester _examinations will be conducted for 75 marks consrstmg Oft\VO parts
| Viz.i) Part- A for 25/ malks i) Part +'B for 50 marks./ /i

* Part-Ais LOI11|)LI|SOty and consist$ of 3 quesllons. one from each nit- and carrying
5 marks each.
* Part - B consists of 10 questions carrying 10 marks each. There will be two questions
from each unit and only one should be answered.
, ' I’ART A (25 Marks)
i '-, '-.‘ .v' :Z B :
.2) Explaln lhe various LhaldClellS[JLS of‘/a g0od lesearch plobJem [5]
b)  Define plagiarism and explam why it is considered a serious academic offense.  [5]
¢)  Discuss on various criteria for technical wr iting. [5]
d)  Describe the term Trade and Copyright with suitable. [5]
e¢)  Explain the administration of patent system. [5]
I’ART B y / ( 50 Marks)
2, Desu1be the various surces of lesea|ch |)1oblem and éxamine the role of necessar\’
instruments in data analytics. [10]
OR
3 Explain various approaches of investigation for solving a research problem with suitable
examplt [10]
4, How can technology hke plaglansm dClCLtIOH softwale be used efTectweEy to pre\entr
: plagiarism, while also considering ité limitations? * - € - [10]
OR
5. Describe the ethical issues related to data sharing in research, including the importance
of data privacy, informed consent regarding data usage and potential risks of misuse.
[10]
6. Explaln the mcthodology in Fo:mdllm;, a 1Lsea1ch pmposal and elemmts ofa research
: proposal. ok o L [10)
OR
1 Describe the key aspects in the assessment of research proposal by a review committee.
[10]

8. Dcsulbu the p|ocedtuc for grants of patents with suitable example [10]

g . OR| ; 3
9, Descr |hc briefly on, lhe cm.luslvc ||ghts of‘a palmlce, ndd a Tote on patent infringement,

(rop
10. EExplain various new developments in IPR and role of Al in research and IPR. [10]
OR
1. Dlswss on IPR of biological systems and computer software. [10]
L \ / ----00009--- A
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Code o‘bleAJ \/ | mé
AﬂARLAL NEHRU TFCHN/()LdmCAL vtRSITY
M. Pharmacy

RESEARCH METHODOLOGY AND IPR

tical Analys
Time: 3hours o~ . Max.Marks:75

. Note: w eng.sem Jamtmons will ucted‘\f 175 marks coth g Of two pats,
r- A ii) P for 50 .

® Part - A is compulsory and consists ofS questions, one from each umt and carrying
5 marks each.

* Part - B consists of 10 questions carrying 10 marks each. There will be two questions
from each unit and only one should be answered.

\\ /] \ / } \ /PART-A\ / \/ @sMarks)
wt M F o N N X V4
l.a) What:sresearch and how the problem ofmearch mpharmacywﬂlbenhmﬁed'? [5]
b) Discuss the role of Chemical Abstracts in literature survey. [5]
¢)  Give the basic outline for format of research proposal. [5]
d)  What is PCT and mention its significance. [5]
e)  Write about geographical indications and give two examplﬁ. [5]

\\'\/ ' ‘ \/5 \/ PART - B \/ f ‘ e "‘"""

2. Give the criteria and characteristics for a good research problem. Discuss the solutions
for avoiding errors while selecting the research problem with suitable example.  [10]

OR
3. Explain the approaches for collection of data for research problem. [10]
/ 4. \wﬁm alﬁ’erent\yu’ac&ng sel p ard smtable\% hputum M in phtmngy”
S. How to analyze the literature search for ongmatmg the research problem? Discuss.
[10]

. 6. Ex the app, es for effective technical writing, o 10]7
| VA | :/ OR [}/ | o\

| g A Ekplp.uﬁ the me _for preparatjon_of s / presentation wh propdeal S
before the review committee. [10]
8. Explain the procedure for grant of patent as per Indian Patents Act. [10]

9. Write about pawntable and non- patentable inventions w1th suitable examples. [10]

Licensing and tmnsfer of technol. ogy

b) IPR of biological systems. [5+5]

11.  Explain the administration of patent systcm in India. How it is different from
international scenario? [10]

N/ NS Nk N/ NN/
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R22

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Pharmacy I Semester Examinations, Augus’/September - 2023
R RI‘,bEARCH METHODOLOGY AND IPR -
\ / \ / (Pharmaeeutical Analyslsj | )

" Time: 3hours /o Max.Markst‘?S“ o

Note: The end semester examinations will be conducted for 75 marks consisting of two parts

1

.

.a)

<)
d)

e)

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

Part - A is compulsory and consists of 5 questions, one from each unit and carrying
5 marks each.

Part B consists of 10 qucstlons carryfing IO marks eaeh There will be tWO QUestlons from

each unit and only bhe should be ansivered. Y/
PART - A
(25 Marks)
List out the importance of research problem. ‘ [5]
Write a note on the importance of literature review:, / [51
Werite a detailed not¢ or;__the duty of: rev:e_w commlttee o [5]-
Write a note on patenting under PCT. " y - [51
Write a detailed note on the scope of Patent Rights. [5]
PART - B £
(50 Marks)
Wnte a note on the followmg 3""'-.. ;’i L/
a) Analysrs and interpretation of data = oo
b) Sources of research problem. [5+5]
OR
Write a detailed note the scope, objective and errors in selecting research problem.
[10]
What do you mean by Plaglansm? Wrrte a note' on |ts |mportance and how to avord
Plagiarism. - Vo Vo [10]}-
OR

Write a note on the following:
a) Effective literature studies approaches

b) Ethics in research [5+5]
Summanze in detarl the fOrmat of wrmng A research propoSal \ [lﬂ]
LlSl out the stepwrse procedure in paper%%velopmg zrresearch proposal [10]
Explain in detail the process of patentin(g) la{nd its develop.inent procedure. [10]

Write a note on the following:
a) ln;ernatronal cooperatlon on lntelle(;tual Propert)( /
b), Hatent designs. . ;

/ |
\. / ,:’ ‘\,," o



-
e
-~
e
-
.
S
"~

10.  Write a note on the following:
a) Licensing and transfer of technology
b) Patent information and databases.
y /OR
11. Sqmmayjze in detai__lf_‘.-t'he IPR of Bid‘-l_q vical }Systems "apﬂ its _importané‘q.l,.«"’ [10] /
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Code No: 6812AV R22

lAW
. AHA;:L:'L NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
. Xll macy 11 Semester Exammatlons, September - 2025
: DVANCED INSTRUMENTAL ANALYSI.S I/

»
Time: 3bours (Pharmaceutical Analysis)

Max.Marks:75
Note:
ote: The end sem)esler examinations will be conducted for 75 marks consisting of two
parts viz. i) Part- A for 25 marks, ii) Part - B for 50 marks.

L]
Part- A is compulsory and consrsls of5 quesuons one from eaeh umt and carryrng
_Smarkseach.® / , . . .
« Part - B consists of 10 questlons Carrymg 10 marks each. There w:ll be two
questions from each unit and only one should be answered.
PART - A (25 Marks)
l.a).  Whatis X-ray crystallography.and how does X—ray crystallography determme the

‘_three-dlmensmnal strycture of molecu[es‘7 B /1 [5]
b) * What is Size Exclusion Chromatography (SEC) and how does it work?- [5] ;
¢)  What are the fundamental principles of Capillary Electrophoresis (CE)? How does

CE differ from other separation techniques like HPLC and GC? [5]
d)  Explain the principle, and describe the thermogram of TGA techniques giving
representative diagram. [5]

e)  Examine the role of detectors in Scanning Electron Microscopy (SEM). What are
the different types of detectors and how do they coritrrbute to the. charactenzatron

of samples? =7 T LT I -1

PART - B (50 Marks)

2.a) Explain the Bragg’s equation and its utility in the study of the structure of

crystalline compounds. e
b)- Dryscuss the prmcrple and appl:eat:ons of x-ray powdel techmque [5+5] w
OR \ W)

3.a) 'l..";Expl.am the concepf"Of Miller mcf icesin cr}’Sta“Ogmphy

tal planes and directions?
b) Howare Miller indices defined and used to describe crystal pia S

4a) E lain the working prlnelple mstrumentation and applications of Super Critical
.a Xp :

F lurd Chromatography-

b i Discuss the adyantages and Iumtaflons of lon bxchange Chromatoglaphy [5+5] Y /
) 5, A1

OR

i techniques:
5. W;-ne a brief note on the followmg (b) Affinity Chromatography (AC)

(a) lon Pair Chromatography (1IPC) bt



6.a)

b) D

Explain in detail the components and operation of g capillary electrophoresis
system, Hm\{ does each component contribute to the overall performance and
versatility of O ih analytical chemistry?

Discuss the applications of (‘anillary Electrophoresis (CE) in pharmaceutical ¢
analysis. [7+3]
OR
7.2)  Evaluate the role of detection techniques in enhancing the capabilities of Capillary
Electrophoresis (CE).
b) Iscuss the principles and applications of common detection methods used in CF,
such as UV-Vis absorbance, fluorescence, and Mmass spectrometry (CE-MS).
; \ | "\._: / ‘\__w / [5+5]
8.2)  Explain the working principle, instrumentation, and applications of DTA.
b)  Discuss the advantages and limitations of DTA. [5+5]
OR
9.a) Explain the principles and advantages of Modulated DSC (MDSC) and Hyper DSC
. (HDSC) techniques. i . v 7
b) . Describe the principles and applications of HDSQ in ¢haracterizing fast kinetics
“and highly reactive.materials, - _ . Vo ous £ [5+45]
10.a) Discuss the Instrumentation and €xperimental setup used in Optical Rotatory
Dispersion (ORD) and Circular Dichroism (CD)
b) How do these Ccomponents contribute to the sensitivity, resolution, and accuracy of
measurements? [5+5]
I'1.a)" Discuss the chem ic_al(jJrinciples“gﬁd;pl&ing the octane rule. How do factors such as
“carbon chain length, branching, ring structures, and double bond saturation affect a
fuel's resistance to knocking during combustion?
b) Evaluate the challenges and limitations associated with achieving higher octane
ratings in fuels, [6+4]
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Code No: 6612AV

R19

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

i

"""" (Pharmaceutical Analysis)
Time: 3hours Max.Marks:75
Note: The.end 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.
* Parti- A is compulgory and: conmsts of 5 quest; ons, one from ach unit and /
I__.canymg 5 mat ks each. \ ,f _,* \. ,= f
e 'Pirt - B consists ‘5t 10 questions” ¢arrying 10 ‘'maik's each. Thére’ w:ll be two
questions from each unit and only one should be answered.
PART - A (25 Marks)
l.a), State and derive an equauon for Bragg’s law. . ., v 7 1 B3]
b) '_Dlscuss the prmclple of size exclysion chromatography. NP - /
c) * Explain Capillaty Zone Electroptioresis (CZE) in‘detail. vt [5] ¥
d) Describe the source of errors in DSC. [5]
e) What is cotton effect? [5]
PART -B (50 Marks)
2.a)""'=.___ erte the prmCIple mvolved in crystal[ographlc studxes by X-ray dlffracglon
b) "‘=..__,:-“Desor1be rotating c_x_'_ystal method in defail. .3 g Voo [5+5]
OR
3.a) Discuss the identification powder diffraction pattern in X-ray diffraction
spectroscopy. . .

b) Discuss the pharmaceutical application of XRD in detail. [5+5]
4.a)% Explain the ptinciple of ion ex¢hange ¢hromatdgr aphy. | ‘A \ /
b) ,.-Dlscuss llgands used m affinity’ chlomatography wnth 1ts charactel;lstlcs [5+5]

k%4 et T e OR \
5.) Describe principle of affinity chromatography in deta'll. .
b)  Discuss the pharmaceutical application for Super critical fluid chromatography.
[5+5]
6.a). Explain the principle, of Capillary elegtrophoresis and enumerate the factors that
affect the sepatation of sample ¢ofnponents. / | /o] "
b) “Describe the salient-féatures andvutility of the capillary<electrophoresis- tecl}rslfsu]e :
OR
7.a)  Describe the basic configuration of Capillary electrophoresis.
b)  Discuss the pharmaceutical application of Capillary electrophoresis. [5+5]
i . / i A § [ \ ! '\'\ / l "‘\._ .-"f
bl AR e N R

| M. Pl{almacy II Semester Examinations; Mdrch - 2025 |
~ ADYANCED INSTRUMENTAL ANALYSIS 1 -
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8.3)\\ Explhin the \‘V\or;l,;"mggprincip]é\ a})ﬂ n‘?e"taﬁon‘-.,‘_'t

K \

b)  Discuss the inst‘i:umentation and.‘gpﬁ'l'iéation of D§C Ll [5+5] /

9.a)  Explain the working principle an
DTA.

!

kY
3

b)  Discuss the instrumentation and application of TGA.

N ol o LY 8 o
10. % Explain the warking principle, ‘instrumentation

\ /
H F

OR
d mentation the advantages, disadvantages of

[5+5]

e i N

- Scanning electrén microscope in‘detais. o 101 ¥

OR y

11.a) Discuss Optical Rotatory Dispersion (ORD) in detail.

b) Describe the Octane rule and appli

cation. [5+5]
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Code No: 6812AV

R22

JAW
AHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

M. Pharmacy 11 Semester Exa
minations, temb
ADVANCED INSTRUMENTAL ANS:EY'S'IISU 12‘02’4
(Pharmaceutical Analysis) f

Time: 3hours
Max.Marks:75

Note:

1 .a)._

b)

c)
d)

The end semester examinati
ons will be conducted for 75 k isti
l;;arts viz. i) Part- A for 25 marks, ii) Part - B for 50 marlr(r;ar i
art- A is compulsory and cons:st,s of 5 questlons ane from each um{ and carrymg '

. 5 marks each.
"'Part - B consists of 10 questrbns carrymg 10 marks each. There will be two

questions from each unit and only one should be answered.

PART - A (25 Marks)

Explain the fundamental principles of X-ray crystallography. DISCUSS how these .
prlnCIpIes enable the detennmatlon of crystal structures. v/ P51 &
~'Explain the fundamental principles-of Size Exélusion Chromatography (SEC). - ¥

Discuss how SEC separates analytes based on their size and shape using a porous

[5]

stationary phase.
Describe the instrumentation of Capillary Electrophoresis. [5]

Explain the principle, and describe the thermogram of DTA techniques giving
51

representative diagram.
Explam the prlnc1ples of operatlon of a Scanmng Electron Microscope (SEM). .

. ‘Discuss the role of electron sources, lenses, specimen stages, detectors and imaging:
[3]

software in SEM instrumentation.

PART -B

X-ray diffraction techniques. Explain the
—ray powder technmue [10] -

(50 Marks)

Describe the analytical applications of
edure of X

prmclple mvo,lved and general: proc
OR y

damental prmc:lples behind rotatmg crystal techmques in X-ray

how rotation of the crystal specimen enhances data collection

cy of structural determination. \ "
| techniques w1

‘larities and dissimilarities between rotating crysta

Dispasscinsiey hllghtlng advantages and

stationary crystal techniques (e.8. powder diffraction), hig [5+5]
Ilmltatlons of, each approach m structural analysls

Explam the fun
diffraction. Discuss
and improves the accura

entatlon and apphcations of Ioa":Exchange
msmlm of lon Exchange

inci ]e,
pr i dvantages and limitations it

Explam the wor‘kmg
iscuss the a

Chromatography. Di
Chromatography. OR



5.a)

b)za":
*, ‘where IPC has béen used to imﬁt__g*'vqcﬁromatogrﬁghiq resolution and sensitivity for.

10.

11.

Explain_ the fu‘ndamental principles of Ion Pair Chromatography (IPC). Discuss the
rol? of ion pair reagents in forming neutral pairs with analytes, thereby enhancing
their retention on the stationary phase.

Explore the applications of IPC in/analytical chemistry. Discuss spegific examples

these compounds. L o I5%9)

What is capillary electrophoresis? Discuss in detail the mode of separation of

compounds by capillary electrophoresis & its applications. [10]
OR

Describe the different methods and modes of: Capillary Electrophoresis used in

____.{Shargfnaceutica-fl‘__g,ﬁalysfis. Discuss the principles, applications, and:strengths of each. 4
“ mode in drug analysis and characterization. G |

Explain the working principle, instrumentation, and applications of Differential
Scanning Calorimetry (DSC). Discuss the advantages and limitations of DSC.
[10]
OR

. Explain the working principle, insfrumentation, and applications of TGA. Discuss |
*/the.advantages-and limitations ‘&f TGA also highlight the factors that affect the -

results. [10]

Explain the working principle, instrumentation, and applications of Optical
Rotatory Dispersion (ORD). Discuss the advantages and limitations of ORD.

[10]
/OR \

*. Discuss the .%Li;lciplges underlying_ the Cotton effect in citgylar_dichroism./

" spectroscopy. How does the interaction of light with chiral molecules lead to

observable differences in absorbance? Provide examples to illustrate your

explanation. [10]

'i._'.. -—900(:)0"' -"\‘.,




Code No: 6812BA

b os st Vo gy, o

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERAB

\ /| M.Pharthacy I Sem
VARG et GNTAL ApALTO: 20"“/

Time: 3hours (Pharmaceutical Analysis) ——
X.Marks:75

Note: The end semester examination,
s will be conducted for 75 marks
parts viz. i) Part- A for 25 marks, ii) Part - B for 50 marl?s S

* Part - A is \con}pulsory and\ COI}SlSts of § quest/ons, one ﬁem each - and

\ ‘Cafr)‘lng5mal\§seach \/

" Part - B consists “of 10 questions mmg 1 0 v { each, Thére Wlll » twoz*"'

questions from each unit and only one should be answered.

PART - A
(25 Marks)
l.a) Explmn the warkdng of non-polanZable electrod¢ 3 [5]
4 v ./ 51 Y

b) * Write and explain Nernst’s equation.-: ¥ ...
Explain the theory of florescence with the help of energy level diagram. [5]

c)
d) List the limitations of flame emission spectroscopy. 5]
e) Explain in brief the radioactive decay processes. [5]
L. » % !.- L1 : ....... ‘-“.‘.::,:' '-___‘.-' __.____':
2.a) Draw and explam the polarogram
b) Explain the precautions to be takcn whlle setting the dropping mercury electrode
for the first time. , [4+6]
OR
3.a) Explain l:hc pnnclple when lead ions are assayed agamst d1chromate ion by
5 ginpgrometry:, / i
b) * : Explam the wazqr content deterqn,mamm using kbrl{ischer reagent\\ ..... [5+5]
4.a) Explain the advantages and disadvantages of potentiometric titrations over to
[7+3]

ators.
trations involvin visual indic
L . r over other indicator electrodes?

lectrode is superio
b) Why glass clectro OR

the p?tentlom
d, reference plecuodc i
ame indicator ren(: | / |

. followin, Y - N bs N
1% 1;)Hyd.rofhlonc d-Vs Sodlum\ﬂydroxlde

ii) Ferrous ions Vs Ceric 1on§ -

113) Divalent metal ions Vs Dlsoqt:auz edetate )
l nl - . . an
iv) Sodium chloride Vs Silver o othcl.[°4+6]3
i o )

b) Explain the appllcatlons of condu
conductometnc tlﬂMl?ns \ /| \/ , f \ ;’_;
| ’! / A et

y / i \ i ¢
Wt 3 \/ _J N o Y e

b
.-f .

Sa)'_

,..
» il
.

/

? titations of



.......................

6.a)  Explain the working a detector used in Spectrofluorimeter. \ : 1
b)\ With two examples £xplain, ‘how no;h-ﬂuoreépe?/ co?npounds\“a.rg' analyzed by //

\Aluorimetry. \/ ‘\_:,.;" ..... v/ [5+51 Yy

, 0)
r A How concentration, pH, temperature, oxygen and quenchers affects the
Fluorescenceintensity? [10]

8.2)  Explain the remedies to overcome the cation-cation and oxide formation
i___ntersferencesiel flame; emission spectroscopy. AR \ VA A O
b) . Explain the pringiple of flame éig;fssiog'l spectroscopic method for.guantification *, ;

¥ “ of véry low contentration metal ions-in a sample.” - ST [6+4]
OR
9.2)  Explain the working of Hallow cathode lamp.
b)  List the applications of atomic absorption spectroscopy. [5+5]

10.a) Explain the llqu.ld sgintillatiq__n counting assembly with the help Jof schematxc

b) “/When ELISA add RIA have the'same degree of Sehsitivity and selectivity, which % . .
method of analysis you prefer and why? - [5+5]
: OR
11.a) Explain inverse isotope dilution analysis.
b) Explain the principle and applications of sandwich ELISA. [4+6]



Code No:6812AV s — 2 J
JAWAHARLAL NEHRU TECHNOLOG cor ™ e e
/

\ / | OLOGICAL UNIVERSITY HYDERABAD
\ / | M.E;:']"a IT Semlesteft Examinations, Mgrch -2024 / |
V VANGED INSTRUMENTAL Az%u,vsm_l \/
Time: 3k (Pharmaceutical Analysis) - -
- Max.Marks:75

Note: The end Semester examinations wil| be conducted for 75 marks
parts viz. i) Part- A for 25

- consisting of two

- % marks, ii) Part - B for 50 marks,

% Fart- Ais mpulsory and\ consists of § fons, one from gach unit
\carryqng Sm . "’eaclfi. \"\ /?s | qUWVOﬂS, \ /o o md

questions Carying 10/Mmarks each Thére Wil be two”

and only one should be answered.
PART - A (25 Marks)
1-2),  Write about X-ray powder difffaction in structural analysis, . |, [
b) % Describe the principles of ion pmychromatograppy' \/ [g
¢) * Write modes of Capillary electr“dphorésis . vV vV 5]
d)  Describe the principles of TGA. [5]
¢)  Explain about Cotton effect. [5]
PART -B (50 Marks)
2.a) }Explpm rotating ¢ryst=LJ methoﬁ_\ofstu@ymg C ystrugtures. \
b) “Write a note onOrigin of X-ray\ ./ V .G Vo [545]
OR
3.2)  Write about basic aspect of crystal.
b)  Write a note on X-ray crystallography. [5+5)

4.a)  Write a note on types of ion exchapgers and the mechanism in\_rol\fed in ion

b) % ,’Wntg a note on Size exclusion chj-omaography Vs . \/ _ [5+5] v/
g \ OR V ;

5.8)  Write principle of affinity chromatography.

b)  Describe stationary phases and mobile phase used in Chromatography. [5+5]
6.a)  Explain basic configuration of CE. .
b).  Write application of GE in phnpn?eul;ical an wil \ / 1 [5¥Sh
."-_:.- g i "\\ / ;i \\‘. O ‘ / : \ ‘-\.
7.a) "/Writb principle\éf CE. Vo sl v
b)  Write a note on methods of CE. [5+5]
8.2)  Explain the principle, instrumentation, working and application of DSC.
b)  Write experimental parameters of DSC. [5+5]

. 0

) ‘ : | /o W
9.a) % l‘fxplpin the p}in ple Lnd ins tation of DW ; \
b) 'Write advanta and disadvantage of DTA. [5+5]



11.8)

b)\/Write a note on,
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Code No: 6812AV RZZ

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
‘M. Pharmacy 11 Semester Examinations, August/September - 2023

\ A oY | ADV_ANQED INSTRUMENTAL ANALYSIS -1,/ A
A \/ ../ (Pharmageutical Analysis) /
Time: 3hours ' il ‘Max.Marks:75
Note: The end semester examinations will be conducted for 75 marks consisting of two parts viz.
i) Part- A for 25 marks, ii) Part - B for 50 marks.
* Part - A is compulsory and consists of 5 questions, one from each unit and carrying
3 marks each. Bt o |
\/ | = Part-Bconsists of }0 questions carying ]0 marks eagh. There will be two questions from
i each unit and only 6ne ‘should be answeied, * e p
PART - A
(25 Marks)
.1.a)  Write notes on Miller indices. [5] .
/| b)) Write notes applications of super critical fluid chromatography. % / [5]. /
¥ -’ ¢)  Whritethe mechanist involved in capillary electropharesisand mentioh the tole of the = -
each mechanism. [5]
d)  What is Heat Capacity and how it influences the DSC. [5]
€)  Write notes on ORD Curves. [5]
PART-B
------ 2 Discuss in detail about -éiing]e crystal X-ray diffraction techniques and its application to
structure elucidation. [10]
OR
3.a)  What is crystal? Classify the crystals with suitable exam le. (
b)  Explain how it will be used in elucidation of structure.
__ c)  Write the principle involved in Rotating crystal teclq\niq.t!es.g \\ [4+E§+3__]-‘
/ ; X7 AV """\ / . / N .: _s: \¢ L .y
o d 4, Write the principle, stationary and mobilé phase, instfuméntation and applications of lon- ™~
Exchange chromatography. [10]
OR
5. Write the principle, stationary and mobile phase, instrumentation and applications of size
exclusion chromatography. [10]

..... i)

6 f)gﬁ'i;e E‘jlectrophé(e.s;ifs. Vi/rite the pnﬂc:ple, instrurﬁ‘gr}thtioél and apﬁl{g_aftionb of CapiN_a_r_fj/l
electrophoresis with suitable diagram. - v

OR
7.a)  Distinguish between HPLC and Capillary Electrophoresis.

b)  Write applications, advantage and disadvantages of Capillary electrophoresis. [5+5]

.......



8.a)
b)
c)

10.

L1

Difference between heat flow and heat flux.

Why do curves point in DSC is in different directions. _ " ik ol

erte lmportance of measurmg the glass transition, /’ v/ [4+3+3]
: ; ’ OR LY ;

Wnte the Pnncnple mstrumentatlon apphcatlon of Denvatnve dlfferentla] thermal

Analysis. [10]

Write notes on:

a) Distinguish between optical mlcroscope and SEM.,

b) Basic Components,of YEM. - 5 Y OoF

c). Advantages and. Dlsadvantages of SEM \/ 5/ [4+343]
OR i gals E I

Write notes on:

a) Distinguish between ORD and CD.

b) Applications of ORD and CD.

¢) Principles of ORD. . [4+3+3]
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Code No.GSIZAW
J
AHARII‘J:{; NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
IT Semest Examinations; March - 2024 | :
i SR '
HARMACEUTI UALITY, CONTROL P QUALITY Af URANCE

Time: 3hours

Note: The end semester examinations will

'!

l.a).

parts viz. i) Part- A for 25 marks, ii) Part - B for 50 marks.

Part - A is on}pulsory and cor)msts of 5 quest ons, one from /&ch unit and

Carrymg 5 marks'each. \/

Max.Marks:75

be conducted for 75 marks consisting of two

. i
y f
%/

"Part - B consists ‘f 10 questions’ Can-ymg 10 matks each. Thc/re wﬂl be two /

questions from each unit and only one should be answered.

PART - A (25 Marks)

Comment on the sources of orgamc unpunn;s in active pharmacetmcal

% jingredients. % / | v/ [8]

b) -

c)
d)

€)

2. a)
b)

3.

4.

[5+5]
OR
Write and cxplain the decision trec for the safety studles of drug subftanfw&[l il
_..'-.___._'- f_,!" }__.f '-.,\ '_,:‘ 11., , “.‘_\;g \-
Exp’[am the factc;rs o bc cons1dered"iﬁ drug quahty as"'s'urance [10]
OR
Discuss in detail about guidance on quality assurance on human blood pﬁg;xcts
and its importance.
tical manufacturer, whlch relates.
Explam the regulatory guldehqcs for p‘harmace\l ca] ?m mi 4

6.

7.a)
b)

=«’

< Explain in briefthe- role of Dcmmg Wheel in tmprovmg the quahty -~ 5]
Explain the contents of training manual. [5]
List the measures to reduce potential mix up and cross contamination. [5]
List the importance of documentation in pharmaceutical industry. [5]

PART-B WL

Explam the repm'tmg degmdatlon products contents gtf batches v/

How the analytical methods for the degradation products characterization is

different from the methods of analysis for active pharmaceutical ingredients?

;o personal hygljne and clOthmE j o R .......

d explain the fo
Elsr?‘tlhznshargd responsibilities of production and QC head.

t.
rmat for raw material samphng observation shee (5

/

/



8.a) Explain the tamper resistant packaging requirements for OTC drugs.

b) Explam the stages of line clearance procedures [5+5]
{ \ OR ‘\. _,’ i \- /i
P Exp__lam the gutdelmﬁs prescnbpd by .OECD asxﬁeq_eral requi relatmg to
" the standard test procedures in quality control laboratory. [10]

10.2) Explain sterility test methods for sterile dosage forms in brief.
b) Explain the principle of In-vitro pyrogen test for sterile formulations. [7+3]
OR
11.: 'Write the standard operation procedure for operatmg, mamtenanoq of j48 station

compressmn maehme, . LY B B
-—00000---
3 § ". ."'
\ \‘& .- ‘\‘.;‘ 3
\ Ve v ¥ ¥ =

o
-
e -
(f
\_’__“'
<
R
(
N""—.

v V) V) V) V)V
v/ Nl et TN e :



R22
Code No: 6812AW

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
/M. Pharmacy H Semester Examinations, August /September - 2023 Y/
PHARI\MCEUTICAL.‘_QUALITY CONTROL ANP QUALITY ASSURANCE ¥ O

(Pharmaceutlcal Analysns)
Time: 3hours Max.Marks:75

Note: The end semester examinations will be conducted for 75 marks consisting of two
parts viz. i) Part- A for 25 marks, ii) Part - B for 50 marks.

Part - A is ‘compulsory and: cons:sts of 5 quest/ons one from each unit and
:.carrymg 5 marks each. \ s v/ , /

e 'Part - B consists of 10 questlons """ ¢arrying 10 ‘matks each. Thére w:ll be two “
questions from each unit and only one should be answered.

PART - A
(25 Marks)
1.a) ‘Name sources' and examples for orgamc and i morgamc unpurmes in/ API [5]
b) *Listthe advantages of quality citcle-technique. + - Yoot [5]
¢)  Why control of contamination is so important in pharmaceutical manufacturing
unit? [5]
d) Explain the stages of Line clearance. [5]
e) Explain the categories of documents. [5]
PART - B
........... (SQ..MarkS)
2.a)  Explain thresholds for various impurities.
b)  Explain the options for describing limits for class 2 solvents. [5+5]
OR
3.a) Explain the specifi catlons for class 1 and class ?. res;dual solvents in actwe
. substances. =/ AT el N\ / \ o/
b) “_..Explam the ana]ytlcal methods a\rallable for resndual solvents \\ [5+5]
4, Explain the functions and sensibilities of Quality Assurance unit in the
establishment of quality system, manufacturing controls [10]
OR
5. Discuss quality assurance of Large Volume Parenteral with the help of any case
: study W - | \ [lO] _
j '.."'.‘ l-‘ 3 ‘ l \_ ! : \ _f : \ ‘. ; :.'.
L ) "-"Comment on ’the WHO GMP gmdelmes for - ‘pérsonnel involved in the
manufacture of active pharmaceutical ingredients. [10]
OR
7. Explain the manner in which new vendors are qualified and approved by QA
Department. [10]

——



8.2)  Explain the handling of printed packaging materials.
b) xplain the requirements for tamper resistant packaging for OTC drugs. [5+5],

/

9.2) \ Explain the grounds for disquallﬁ’catigh of testing facilities.

/

7

o/

..................

b)  Comment briefly on'protocol for the conduct of non-¢linical laboratory study.
[4+6]

10.a) How SOP js different from working instructions?

b) Explain the components of batch formyla records with an example, [5+5]
AL :
¢ b | Explain the prineiple and a brief procedure for In-yivo and In-vitro fests for

“pyrogens. R ¥l Y~ [10]
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; Code No: O812AX [ R22

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD ™

M. Pharmacy 11 Semester Examinations, September - 2025
MODERN BIO-ANALYTICAL TECHNIQUES
(Pharmaceutical Analysis)

Time: 3hours Max.Marks:75
Note: The . : _ :
N l: cgid smpcsﬁlm cxamm'fumns will be conducted for 75 marks consisting of two parts viz.
k. art- A !nr 25 marks, i) Part - B for 50 marks,
art - A is compulsory and consists of § questions, one from each unit and carrying
S marks cach.
- | T = . .4 y alt ] *
l.all B consists of 10 questions carrying 10 marks each. There will be two questions
from cach unit and only one should be answered,
| I’ART -A (25 Marks)
l.a) Mgnliqn the need fgr' gx;r_'action of drugs ajld melabﬁli(;:s from biological matrices. Name
the methods of extraction and mention their relative merits, o [5]
b) What is BCS classification and mention its applications? [5]
¢)  Write about accuracy, precision and their significance in bioanalytical method
development. [5]
d)  Discuss the significance of flow characteristics in preformulation with suitable examples.
e) Give the rcasons\:fgr cohducting "l;l_pavaglability studies in spite of in vitro success of

formulation. (5]
PART - B (50 Marks)

Explain the procedure and applications of liquid-liquid extraction method for biological

samples. | o aiie 0t a (10]
\ / | ./ OR \,_\ I_,‘-" ?
Write. about different sample preparation methods ‘for bioanalytical. estimation of drugs
and metabolites. [10]
Write about biopharmaceutical factors influencing the drug bioavailability. [10]

OR
Explain the alternate methods of dissolution with suitable examples. [10]
W,_!_jiie about the follgwing: \ f AV, \/ \/
a) Types of body fluids from which drugs are estimated
b) Matrix effects. [5+5]

OR
Explain the bioanalytical method validation protocol as per USFDA. [10]
Discuss the significance, of polymorphism, salt 4-\1'011)1 and parti!.ions_,-coc:ﬂ'lcienl in t;he
preformulation studiés. Vi \ /] \/ [10]..

f gl v OR Vs . 1 SRR ¢

Enumerate the methods of drug-excipient compatibility studies. [10]



10,

1.

Write about the followving:
a)"High.-t'hroughput\.ﬁnal.y'sis
b) Applications of auto samplers and the

What is bioequivalence and ex
example?

vy,

\J

ir advantages.

OR

| S

plain the protocol for the bioequivalence study with suitable

\ .
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Code No: 6812AX .\2‘

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

- M. Pharmacy I1 Semester Examinations, September 2024
MODERN BIO-ANALYTICAL TECHNIQUES Y/
(Pharmaceutical Analysis)

Time: 3hours Max.Marks:75

Note: The end semester examinations will be conducted for 75 marks consisting of two

parts viz. i) Part- A for 25 marks, ii) Part - B for 50 marks.
Part- A is compulsory and con51sts of 5 questions, one from eacb unit and carrymg '

5 marks each. ;
"Part - B consists of 10 questlons carrying 10 ‘marks each. Thére will be two

questions from each unit and only one should be answered.

PART - A (25 Marks)
. What are the common solvents used in llquld hquxd extractlon .and-how are they
. selected? LS v/ LB
< What is the sngmf cance of dlssoTutlon testing in blopha.rmaceutlcai studies?
[5]
What is meant by 'matrix effects' in bioanalysis? [5T
Compare the methods used to improve the partition coefficient of a d!ru.g and their
effects on drug absorption and distribution. [5]
Deﬁne hlgh-throughput analysxs in, the context of drug analysns ;o 5]
PART -B /(50 Marks)

GAby

What are the aitematme methodsifor dlssolutlon testmg‘7

Discuss the general need for drug and metabolite extraction from biological

matrices in bioanalytical studies.
Explain the principle and procedure of protein precipitation as a sample preparation

method in bloanaly51s [5+5]
: ‘OR

ia._fOutlme the pl‘mClple procedure, and appllcatlons of sohd-phase extractlon m
" bioanalytical methods.

What are the critical factors to consider when choosing a sample preparation
method for drug extraction from biological samples? [5+5]

Describe the role of transport models in predlctmg drug absorptlon and their 1mpact

tudi
on biopharmaceutical:studies. [5+5]
OR

Compare and contrast the in-vitro, in-situ, and in-vivo methods for studying drug

permeability.
Explain the Biopharmaceutics
categorize drugs based on solubility and permeability.

Classification System (BCS) and how it is F;ecsi]to



6. What are the acceptance criteria for bioanalytical method validation, and how do

they ensure reliable results in comparison to non-biological sample validation?
[10]

'OR

7:8)  Compare the E‘i_piina‘ljftical Valiag’tfion criteria fc;i*-.,_l_'b:iqlqéical versﬁg“hqp;%iologica:f"-,ﬁ;’:

analytical samples.
b) Qescnbe the role of USFDA and EMEA guidelines in ensuring the reliability of
bioanalytical methods. [5+5]

8.a) Discus; the chemical degradation pathways such as hydrolytic, oxidative,

. reductive, and photolytic degradation, and their.impact on drug stability .

®) , Describe drugexcipient compatibility studies, . L

9.a)  Explain how pre-formulation studies of physical and chemical characteristics
contribute to the development of stable and effective dosage forms.

b)  Define compressibility and explain its role in dosage form design. [5+5]

10.a) Discuss the concept of auto samplers and high-throughput analysis in bioanalytical
>, laboratories and their impact on drug analysis efficiency. E

b) */Différentiate bétween bioavailability.and bioequivalence. [5+5] +

OR
11.a) Describe the key functions of a Laboratory Information Management System

(LIMS) and how it supports laboratory operations.
b)" Why are bioequivalence studies important for generic drug development? [5+5]

=-00060---

[5+5]



Code No:6812AX TR
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD "

\ /| M.Pharmacy II Sem Examinations/March 20’2_4 / |
\VaRy MQDE BIO-A:ZIXTICAL Tlil‘glmQUES / "
)

(Pharmaceutical Analysis)y =
Time: 3hours ) Max.Marks:75

Note: The end semester examinations will be conducted for 75 marks consisting of two
parts viz. i) Part- A for 25 marks, ii) Part - B for 50 marks.

| Part; - A is compulsory and\ co?msts of 5 que ns, one from /each unit and

carrymg 5 marky'each.

“Part - B consists “of 10 questl\bns Carrymg 10 marks each. Thérc will be two

questions from each unit and only one should be answered.

PART - A (25 Marks)
lLa), Wntg the need for extractlon of drugs and mctabolltes from blologx:;] matrices. -
b) * Dlscuss the Blophannaceutics Cfasmﬁcatlon Sysécm ----- L [51
¢)  What are matrix effects? Give a brief account of types and evaluation of matrix
effect. [51
d)  Mention the importance of pre-formulation in dosage form design. I5]
e)  Write the purpose of bloavallablhty studies. : [51
v ; u’ \f' \’J .....
r A Elaborate on the principle and procedure involved in the extxwuon of dmgs and
metabolite from biological matrices by protein precipitation. [10]
OR
3. Discuss the bioanalytical method procedure for liquid and solid phase extraction.
10
X | \ ] I f [ ]
4. /f\dcntlon and dxéps; the dlffgvbm altematlv&'megtpds of di lutlpp testmg\
transport models. T [10]
OR
. Define permeability. Explain in-vitro and in-vivo methods to determine
permeablllty [10]
6. » Bxplain the reliability of a bi qanalytigal methed for the estim ion;of an analyte
/60ncpntranon sp*xﬂc bnongféal matrix as EAguidelines. | [10] \
7. Discuss acceptance criteria for bloanalytlcal method validation. [10]
8. Elaborate on various methods to determine the flow characteristics of particles.
[10]

g

f . 0
\ )éxplhm the i 4e of drué‘e ipient com lity istudxes i&{lsﬁuss methods\
Vto.identify drugvexci ipient mcomzﬁihi

ity \ Voo V



Syst?ms (LIMS).
| [10] :

Y
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u . X i .y ? v/
...... of bloequry,al/qgge studies.\/ | 107 %/
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Code No: O812BA

J\A\\"AIIARI.AL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

‘\ © | M. Pharmgcey 1 Semester Examinations, September - 2025
© . ADYANGED INSTRUMENTAL ANALYSIS - 11
(Pharmaceutical Analysis)

Time: 3hours Max.Marks:75

Note: The end semester examinations will be conducted for 75 marks consisting of two
Parts viz. i) Part- A for 25 marks, ii) Part - B for 50 marks.
* Part- A s compulsory and: consists of 5 questions, one from each unit and
\Larrying.S marks each, \ /| \/ wWaAE

* Part - B consists “of 10 questions carrying 10 ‘marks each. There will be two
questions from each unit and only one should be answered.

O |

PART - A (25 Marks)
l.a), Explain the basic principle of polarography and its significance in electrochemical
y Analysis. % /| \/ i
b) * Describe the working principle of an-electrochentical céll used in potentiometry.

[3]

¢)  What factors influence the intensity of fluorescence in spectrofluorimetry? [5]
d)  What is the role of a hollow cathode lamp in Atomic Absorption Spectroscopy?
[3]

al analysis.[5]

¢).  What are radioactive isotopes?
F ' k,. § i
\ g ¥ \1‘ 7

i
1

Explain their role in radiochemic

H
7

PART - B [ /(50 Marks)

2.a)  Derive the llkovic equation and explain its significance in polarography.
b)  Explain the significance of supporting electrolytes in polarography and how they

affect the diffusion current. [5+5]
OR
3.a)"  Describe the‘yole of ielectrode pqtent,ial in am_pegmnegtric nwaiwrgnhe@ts and its
\feflecton currrespnas.  \ /| TN ERTEEROR /8
b) " Differentiate between single-poteiitial and dual-potential amperoimetry with
suitable examples. [5+5)

4.a)  Differentiate between reference electrodes and indicator electrodes in
potentiometric measurements. o . ——
b). How.does a r¢fergnce;electrod9 mgintain a co:m\lang.-potfntnal in [\J?tt‘;_,nuo;me ; 1:5] v
“. measurements? Bxplain with an example of any'one reference electiode. | \/
v OR
5.a)  Differentiate between specific conductance and equivale.nt conductance. -
.b) Explain the principle of conductometric titration and its advantages over other

5+5 |
titration methods. [5+5] ‘

#2teremnnssasnre



7.a)

b)

8.a),

Discuss the role of quantum yield in fluorescence and how explain how  the

quantum  yield of g ﬂuomphore affects fluorescence  intensity in
specl‘roﬂuonmel:y | \ £ Rt f = § N F [10] -

i Y4 i L 7
,5 \ ."“ : / ! \ \ ./I

intensity, and what is the inner filter effect?

Differentiate between static and dynamic quenching in fluorescence spectroscopy-
[5+5]

Explain the basic principle (\)f Flame EmlssmnfSpectroscopy (fFEfi) and 'tS
\

:_.work:mg m echamsm / !

b)

IO.a)-‘-"“

b)

I1.a)

b) |

Y
-
"
\\
-
-
=
L
—

“What is the rolé of-the flame ifi flame emissior spectroscopy, and how does |t.""’"‘

affect the excitation of atoms? [5+5]
OR

Describe the basic principle of Atomic Absorption Spectroscopy (AAS) and

describe the main components of an atomic absorption spectrophotometer and

their functions. , | BT 4. . T ... [1o] .

H “, £ i
i

'How are radibactive isotopes:/ used in tracer’ techniques for’ chemical and™

biological studies?
Describe the different types of radioactive isotopes used for tagging compounds.
[5+5]
OR
Discuss the importance of antigen-antibody interactions in ELISA.

Descrlbe the dlffe‘rent typcs of" ELISA and their: workmg mcchamsms. O[5+ S

---00000---
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Code No: 6812BA e v —
JAWAHf\RLAL NEHRU TECHNOLOGICAL g L .

UNIVE ITY HYDERABAD

\ /| ll‘lhll II Sem Examinatkms March - 2024 / | \ [/
Vo D INSTRUMENTAL ALYSIS - 11 i / _____ W/
Thme: 3houry (Pharmaeeutical Analysis)

conducted for 75 isti
parts viz. i) Part- A for 25 marks, ii) P B for 50 oo " K8 consisting of two
Part - A is o

\ mg Sm n}::;lﬁory and coyslsts of § q|<cst/ons, one fmm ¢ach unit and
\ : :

"Part - B consists” of 10 questlbns Can'ymg 10 marks each. The/re W111 be two * ’

questions from each unit and only one should be answered.
PART - A
(25 Marks)
l.a) \ EXplam the wbrkting of non-po}ar;zable eleclrodl; / ;’j [5] '
b) “'Write and explain Netnst’s equation,.. VoL VoI5
¢) Explain the theory of florescence with the help of energy level diagram. [5]
d)  List the limitations of flame emission spectroscopy. 5]
e)  Explain in brief the radioactive decay processes. [5]
b ! 1 | ITART .i .-‘. H 5 | 3 : &
\ /| N/ N/ § SR
N/ _J \F oy VA VA

s L ¥

L

2.a) Draw and explain the polarogram.
b)  Explain the precautions to be taken while setting the dropping mercury electrode

for the first time. [4+6]
OR
3.a) Explain the pnnclple when lead 1ons are assayed against d:chromate ion by ;_
%, ginpgrometry}, / i X - /]
b) * Ex;l:lirm the wa@r coment detcrr@mmdn using l&r)ﬁsclﬁ:r reagen\ ....... ; [5+5] \ Y

4.a) Explain the advantages and disadvantages of potentiometric titrations over to
' Titrations involving visual indicators.

b) Why glass electrode is superior over other indicator electrodes? [7+3]
OR
5.a) mdlca{:or /and| referenee 9Ieop'ode m\ p?tcntlom\c tm-atlons ﬂf
AN ?“owln ..... /o | \__
Vi 1;)Hydroghlonc\£cld Vs Sodlmn\ﬂydm)nde

ii) Ferrous ions Vs Ceric ions
u?) Divalent metal ions Vs Disodium edetate

Silver nitrate s
b) gm)tpsl:i(::umthc;hb:pcll;i::tioln‘s’ of conductometric determinations ~other

[4+6]
conductometric titrations.

- / i \ I '\ ; \/ / g \J[!f i "\.
L W AN \/ j \ ) A '

kY



6.a)  Explain the working a detector used in Spectrofluorimeter.
b)', With two exbimples }:xplam ’l;now’ noh-ﬂuorescenf compounds arf/ an?lyzed by

\ ’ﬂuoumetry T \: v T [5+5] *
oR V -
How concentration, pH, temperature, oxygen and quenchers affects the
Fluorescenceintensity? [10]

8.a) Explain the remedies to overcome the cation-cation and ox:de formatlon

. interferences in flame; emission spectroscopy. &/ s - J
b) Explam the pr\inclple of flame qmsswn spcctroscqplc method for qnantlflcatlon LY
“ of véry low contentration metal fons-in a sample.” -~ — [6+4] T T
OR
9.a) Explain the working of Hallow cathode lamp.
b) List the applications of atomic absorption spectroscopy. [5+5]
10 a) Explain the 11qu1d scmtlllatlon countmg assambly w1th the help of schemahc
dlagtam :
b) /When ELISA and RIA have the dame. degree of sensmwty and sel‘ecmafy whmh v
method of analysis you prefer and why? - [5+5]
OR
11.a) Explain inverse isotope dilution analysis.
b) Explain the principle and applications of sandwich ELISA. [4+6]
!J! ; O, H \"-. ,-"'; ! \\ \\
"'-.__!:" / x_.f "\\’.-’ ) \ s
k / E 3 f : \ / : \ y
¥ : \ \// : L% J i \ / Y



Code No: 6812BA

\, M. Pharmacy I1 Sémester Examinations, AugUst/‘Jeptember 2023
\_‘ ADYANCED INSTRUMENTAL ANALYSIS - II
' " (Pharmaceutical Analysis) ”

Time: 3hours Max.Marks:75

Note: The end semester examinations will be conducted for 75 marks consisting of two

parts viz. i) Part- A for 25 marks, ii) Part - B for 50 marks.

* Part - A is compulsory and: conusts of § qucst ons, one frOm ach unit and

3

\ carrying 5 marks each. \ /

e Part - B consists of 10 questions’ Carrylng 10 marks each. There W|II be two :

questions from each unit and only one should be answered.

PART - A
(25 Marks)
J" U :
l.a) Wnte apphcattons of Amperometrlc Titratlons £ v/ 1 I5)
b) “Distinguish between Silver chlotide electrode and’ Ca!omel Electrode ~ 5]
¢)  Write factors effecting fluorescence. [5]
d)  Write notes on Photo Multiplier Detector. [5]
e)  Distinguish between southern blot and western blot. [5]
s s ! . s $ '-PAR/T -}B " ; H
2 Whet is Polarograpﬂl;)./'7 Discuss the Types Prmc1ple%fhstrumentatlon llkovnc
equation and application of Polarography. [10]
OR
3. Discuss in detail about the basic principle, inst umentation, advantages and
d:sadvantages and apphcatlons of amperometry [10]
4.a) .__,.Wnte notes on' type of electrodes fwith suntable ex_ample \\
b) * Write notes on Silvér-Silver chloridé électrode. = =
c)  Write notes on Glass Electrode. [4+3+3]
OR
5 Discuss about the conductometric titrations and factors affecting conductometric
titrations. [10]

6. ’Def ne Fluorescence Dlscuss m detall about the Jeblonskl dlagram Dlsx:uss the \
“Source, MC, Sample-cell and transducer used in double beam Spectroﬂdorlmeter

[10]
OR
7. Define Quenching. Discuss the types of Quenching and applications of
Fluorimetry. [10]
’If ; \ /f | \ i l '\\\ / i \ /j :

R22

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDFRABAD



b)

10.

11,3

Discuss in detail about the principle, instrumentation and working principle of
Atomlc Emlssmn Spectroscopy [10]

9.a) :""-._A__‘,.-erte the compo‘nents and workmg prmmple of Graphlie fumace used m AAS

" Brief about the working principle of Hollow Cathode Lamp. [5+5]

Describe the principle involved in RIA and requirements for RIA, Preparation

and Radio-labeling of antigen. [10]
OR

Enlist the types of EL.SA and-describg how it will be performed? ;¢ [10] -
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Code No: 6812BB

JAWAI]ARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDER‘ABAD
W M l’hmmaty 1T Semester Examinations, Septembcl -2025 ]
AV NUTRACLUTICALS ' / ;

(Phar maceufical Amlysns)

Time: 3hours Max.Marks:75

Note: The end 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-Alis compulsony and cons:sts 0f5 questlons one from each umt and carrymg
5 mal ks each. : ,,.--" : \ i . / }

"Pai't - B consists of 10 questmns Cauymg 10 ma:ks each. There WIH be two ~
questions from each unit and only one should be answered.

PART - A (25 Marks)
l.a),  Defipe functipnal foods and differentiate them from, dleialy supplements [5]
__ b) .Wl ite a short noté on the health, beneﬁts of lycopene AR A )
S c¢) *Explain lipid péfroxidation and its measurement. * . Yol 9] =
d)  Discuss the role of antioxidants in cancer pleventlon. [5]

e)  What are GMPs? Discuss their importance in the nutraceutical industry.  [5]

PART - B (50 Marks)

2.a)" Write a detail accounl of the classification of nuu aceuticals. : - L
b) ""-.___.-’DISCUSS the soufce, dctive markels and health beneﬂts of bloccoll and Gmgko*—;

biloba. . [5+5]
: OR
3.a)  Explain the chemical nature and medicinal benefits of soya bean and garlic.
b) Discuss the importance of Spirulina in disease prevention. [5+5]

4.a)-  Write about the ogcurfence and, bene{'ts of sulf'des such as dially| Sulﬁ es and ‘1“)'1

. Arisulfide. 3, ,.:" / g L VA i L
b) ° Explain the role of tocophelols i hiiian health. [5+5]
OR
5.a)  Discuss the applications of polyphenolics in health management.
b) Describe the characteristic features and benefits of phytoestrogens. [5+5]

6.a). Explain the produgtiop of free.radigals, \ -
IR b) " ,Dlscuss the damagmg effects of ﬁee ladlcals on' ceilulat lipids and Cal bohydnatSe]s
.......... YA R

OR
7.2)  Describe the reactive oxygen species and their impact on cellular components.
b)  Write a note on malondialdehyde and lipid hydroperoxides. fo+3]
i
i /.f E \\‘" j/ 11 \\ f’ ' \\\ i ‘
\ 7 ! '\‘V,/ \/
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L/ By Discglss the role of Vitamin C"a_'ndi,.-"v itdmin E as.antioxidlants, - ¥
& b) * ‘Write about the role of a-lipoic acid in combating oxiddtive stress,/ | [5+5] ./
LI OR /OX1d  d

9.2)  Explain the involvement of free radicals in atherosclerosis and brain metabolism

and pathology.
Discuss the protective mechanisms of endogenous enzymatic antioxidants, [5+5]

10.a) Elaborate on the impartance of FDA and AGMARK in food safety. ;
b). Discuss HACCGPprin¢iples and:théir implementation in the nutr acentical industry”. /

OR _
11.a)  Write about the significance of nutrient content claims in food produ_cts.
b) Discuss the role of food laws and regulations in preventing adulteration. [5+5]

~-00000---

5P aatks " e S
\' T

:
//
e,
-
-~

~.
.,
.,



i

| R22
Code No: 6812BE
JA\VAHARl AL NEHRU TECHNOLOGICAL UNIVERSITY llYl)LRABAD
. M. Ph.lrnmw 11 Semester I“xmninutmns, March - 2025
bCAT E Ul’ AND TE CHNOLOQY TIIANSFFIQ
~ (Pharmaceutical Analysis)
Time: 3hours Max.Marks:75

Note: The end semester examinations will be conducted for 75 marks consisting of two
parts viz. i) Part- A for 25 marks, ii) Part - B for 50 marks.

*  Parts A is compulsor Y and con‘nsl$ of ‘S quusucms, Onc from cach umt and carrymg ’

imari\s each g ‘-., } r \

questmns from each unit and only one should be answered.

PART - A (25 Marks)
1.a).-..Define pilot and scale up technology. s - [3] :
b)-—- Wntc a note an lhc g,eneral pri)c.&dure of vahdatmn e i 5] —1
c¢)  Discuss about the four Stages of Equt;amem Quahﬁuanon : e [5]
d)  What is prospective validation and give one example. [5]
e)  What are the different types of industrial hazards? [5]
PART -B (50 Marks)
2.a)§";d;_wﬁxpiam the procadare of scale u;:g f‘rom pilot fsca¥e to [&rgc scale’7 Gwe su:tab]e i
: examples, | L R S e :
b)  Write a note on the basic rec;ulrcmcnts for dcsxgn fauhty seicctlon for semlsoild
preparations. [7+3]
OR
3.a)  Describe the scaling up process for liquid orals. Give its importance.
b) Discuss the chaliengcs encountered during the transfer of technology. [6+4]
4. tht is vcndor quahﬁcalson" Bneﬂy discuss tht. parameters that shculd be takcn -
* into consideration for the qualification of vendors. 0]
OR
X Explain about the protocol and documentation of validation, [10]

6.2)  Write a short note on the OQ for double cone blender.

b)- -»-»-ertc a shon notu on 1hc qualltlcauon ot membrang hltcr oy o[58
7.a) Wmc note on !Q, ()Q, PQ of ﬂundized bed dryer, o :
b)  How do you do qualification of liquid filling machine? [7+3]

8.a) How are the mixing, granulation and drying processes validated?
b)  Explain the importance of process validation with suitable examples. [6+4]
PP R A OR
9.a) Descrgbe prog:g,ss Valldallon of tablFl coatm&,

b)  Write a note on erivironmental control.’ . T W0 K027y



[ TTSRT—y

10.a) Define pollution. Enlist different types of pollution, h
b) Explain the reasons and preventive measures for electrical hazards
h__ﬂpharmaceuticﬁal( industry.

in the
| [6+4]

Prvems

I1.2)  Give an account of the pharmaceutical hazard monitoring and prevention'systems.

b) Write a note on industrial safety and hazards. [5+5]
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JAWAHARLAL NEHRU TECHNOLOG ICAL UNIVERSITY HYDE RABAD
M. l'hmnmcy Il Semester F, xaminations, September - 2025
PRODUCTION AREA DESIGN AND PACKAGING DEVELOPMENT
; (I‘lml nmccuticnl Annlysls)

Time: 3hours | Max.Marks:75

Note: The end Semester examinations will be conducted for 75 marks consisting of two parts
viz. i) Part- A for 25 marks, ii) Part - B for 50 marks,

* Part-Ais compulsory and consists of § questions, one from each unit and carrying
5 marks cach.

* Part- B consists of 10 questions carrying 10 mar ks each There W|Il be two questions
[rom each unit, and only one should bc answer ed : ‘

;

PART - A (25 Marks)

l.a)  Explain the design considerations for manufacturing solid dosage forms in a
pharmaceutical plant. [5]
b) Oullmc the lole ofHVAC systems in mamlammg a controlled clean foom environment.
| /
| / /] | [5]
c) \ Compale the adVanlages and dlsadvantages of glass and metal as packagmg materials.
[5]

d)  Define pharmaceutical stability and explain its importance in drug development. [5]
¢)  Whatare the different methods used for the inspection of injectable products? [5]

PART B (50 Marks)
2.a) . Describe the ||n])0|lance of puuf ed waler potable water and’ water for injection in

“pharmaceutical manufaclunng ..... | o . -
b)  What is the role of Air Handling Units (AHUs) in maintaining relative humidity and

lemperature control in pharmaceutical plants? [5+5]
OR
3 Discuss the significance of general utilities (e.g., water systems, air handling units) in
pharmaceutical manyfacturing m)d their 1olq in uu;urmg mmphame with Glx())od
Manufd(.lunng I’;‘dumes ((JMI’) ) \\_‘,’ \/ y J10]
4 Describe the documunlatlon and lLL()ld keeping requirements in GMP, m:.ludmg
S|)(..Llfl(.£lll()!1.': testing procedures, master formulae, and packaging instructions.  [10]
OR '
5.a) What are the essential elements of batch processing records in pharmaceutical
manufacturing? ) l w \ /| sén
b) pmuss the |mporlandu of S()Pa m(JMl comp mlm \ ‘, i
| I
6. Describe dliiuent lypos of pm.kugmg systems uscd in pluulmu,mlllulls [10]
OR
7 Explain the process of package development and the role of design rc.svuTIIlO]m
pharmaceutical packaging.
\ {
| \ 7 1 N/ l \ / | \ f



8.a)
b)

\, / i /
X ! ; X //
/ i \

Describe the purpose and wor king of climatic cabinets in pharmaceutical stability testing,

What are the different pharmaceutical stability testing conditions specified by ICH

guidelines? [5+5]
OR

Provide an overview:of phar maceutical product stablhty review, hlghllghtmg factors

__aﬁ“ectmg stablhty and methods’ used 101 stability assessmcnt [10]

10.a)
b)

11.a)

0

Explain the importance of packaging in the pharmaceutical industry.

Describe the types of packaging used for solid and semisolid pharmaceuticals.  [5+5]
OR

List and explain different components used in pharmaceutical packaging.

What are the key considerations for packaging sterile pharmaceutical products? . [53+5]
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