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2. Figures to right indicate full marks.

1. Choose the appropriate option for followmg multlple chmce-based questrons (20)

Each question carries one mark
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Which statistical parameter represents the square root of the varrance"
a Standard deviation ; :

b. Mean absolute deviation

¢. Range

d. Coefficient of variation O

In statistical modehng, optlmal des1gn

a. determines how 1mportant is the numerrcal value of a specrﬁc observation

b. determines how important is a single parameter in modlfylng the prediction -

¢. determines how important are process parameters in modifying the prediction

d. determrnes how 1mportant are experrmental conditions in modrfymg the predlctlon

What is meant by "design space" in the context of ICH Q8?7 :

a. The range of values for CQAs within which the drug product wrll remam acceptable
b. The physical space within which pharmaceutical development laboratones _operate
c. The area where clinical trials are conducted S

d. The geographlc locatlon of pharmaceutrcal manufacturlng facﬂltles

QSAR isa computenzed statlstrcal method which correlat.es

physical properties of molecules with their chemical properties

b. one biological activity of molecules with other biological activities

c. biological activities of molecules with their physicochemical properties

d. average values of properties of molecules with their variances '

P

Structure-based design methods are used for building predictive models when
3D-protein structure information is available &

3D-protein structure information is not-available,

2D-protein structure mforrnatron is only available

1D-protein structure 1nforrnat10n is‘only avarlable

Ao op

Which transporter is responsrble for uptake of’ d1- and tri-peptides in the intestine?
a. p-gp » .

b-. hPEPT}~

g OCE

d. BCRP

a. Lipids ~

b. Glucose

c. Choline and choline analogs
d. Protein fragments
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A popular statistical tool used in screenmg des1gn 18

a. ANOVA

b. Full factorial design

c. Plackett-Burman design o

d. Linear regression ol &

Which of the following is a typlcal response (output) n mlcroemulsmn DoE studies?
a. Viscosity of ink - :

b. Emulsion packagmg matenal S &

c. Globule size, polyd1§persrty mdex (PDI)z % transmrttance
d. Barcode scannlng tlme

PBPK models 1ntegrate whlch of the followmg data types"

a. Marketing data

b. Human anatomy, physmlogy, and drug propertles

c. Supply chain loglstlcs , ,

d. Color codlng of tablets

In parameter sen51t1v1ty analys1s the output 1s‘typ1ca11y presented as
a. Heatmaps >
by Sens1t1v1ty plots ormtornado charts

,,c‘. Audio files

g -d. Chemlcal structures

-

A maj or advantage of V1rtual trials is
a;They replace packaging design

b." They eliminate all real clinical testlng : &
&e. They reduce cost and tine of development by s1mulat1ng populatrons
T They can be used for drug labelhng :

13

e o c‘m

14

155

d. In V1vo ‘test only

Q Whrch medlum is oﬁen used 1n in vitro: dlssolutlon testlng to simulate gastric fluid?
’a. Water

d:>PBS &

Level AIVIVC irnplies:

Inthe fed state a hlghﬂfat meal. usually .
Increases gastric pH and delays gastric emptymg

Speeds up drug elimination e ¢

Has no effect on drug absorptlon

Always decreases squbrhty

"w

b. 0'NHCI -~
c. -Ethanol -

a. No correlation'atall -
b. A single point correlation
c..’A pornt—to-pomt correlatlon over the entire time course .
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16 Biowaivers are most commonly granted for: »
a. BCS Class I drugs " o £
b. BCS Class II drugs o £
c. BCS Class IV drugs
d. Herbal drugs only

17 Pharmacodynamics simulation typlcally mvolves
Drug synthes1s modellmg

Printing of labels
: Pharmacov1g11ance,éreports aF
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, 18 Al-based drug d1scovery pr1mar11y uses

| a. Mechanical operatlons ¢

b. Manual calculations S v

c. Machine learning. and deep learning algorlthms :
d. RObOth arms only =

19 Whatisa key benefit of pharmaceut1ca1 robotlcs? ,
a. Manual quahty inspéetion & . oo
b. ~Faster and more sterile manufacturmg processes
@ Increasmg marketmg reach :
. Personahzed patient counselhng

20 Computatlonal Fluid Dynarmcs can optlrmze :

~Tablet shape only &
Process scale-up, spray drymg, and m1x1ng operat1ons
Only financial processes ”””””””
Labelmg accuracy

/o 53"9’

A a What is dlscretlzatlon?blscuss the Varlous dlscretlzatlon methods involved in
- computational ﬂuld dynamlcs

),»\:Vm 5

b Dlscuss the apphcatlons of art1ﬁc1a1 1ntelhgence in pharmaceutical development.

B Writea short note on the ~various e]ements of Quality by Design. Explain CPP in
detail. *

C  Describe. Varlous models of s1mu1at1ng drug absorption. Give a detailed account of the
Gastroplus s1mu1atlon tool.
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Answer any seven of the following nine questions. (:
Describe the role of machine learning in the healthcare sector. q

Discuss formulation development using an dptimization technique

Give a detailed account on biowaivers.

7

Write a short note on artificial neural network for produ,ctédevelopment.

Discuss signiﬁcance,of OCT and p-gp transporters and describe any one method of
their computational modeling.

Explain paramctéfs that are varied in paramegefr sensitivity analysis.
Enlist screening designs. Discuss any one screening design in detail

Write a note on the significance of confidence regions.

Discuss statistical modeling and different types of models used in research and
development field of pharmaceuticals :
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