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Duration: 3 Hours Total Marks: 75

N.B. : 1. All questions are compulsory
2, Figures to right indicate full marks

Q.1 Choose the aphropriate‘op’tion for following multiplé choice-based qu‘estioAns. : 20y
Each question carries one mark. , .

1. What is a characteristic feature of des‘ériptive modeling?
' A) It involves the use‘of‘ complex mathematical equations. .
B) It aims to understand the causative relationships between variables.
C) It focuses on predicting future trends or outcomes. %
D) It relies heavily on historical data for analysis, -

2 Which modeling approach'is more suitable for understanding the cause-effect
-relationships in a system? “
A) Descriptive modeling
B) Population modeling
- C) Statistical modeling
D) Machine learning modeling

A) Median by

B) Mean - :

C) Mode ( , L
“D)Range x ST g )

3 .What statistical parameter indicates the most frequently '6“c"curring value in a dataset? -

-4 "What is a confidence region in statistics? :
"~ A) Avrange of values within which a parameter is estimated to lie with a certain
- probability R : F . -
- ~ B)The region where the data points are expected to fall with high probability
~ . C) The area under the curve representing the probability density function
= D) A measure of the spread or dispersion-of data points‘around the mean

5 In senéitivity ana}fy'sis, a model is considered sensitive to a particular input parameter if
* A)Small changes in that parameter result in large changes in the model's output.
~B) Large changes in that parameter have minimal impact on the model's output.

C) The model's predictions.are consistent regardless of variations in that parameter.
D) The model's assumptions are not affected by variations in that parameter.

6 Select a model to predict in vitro permeability
~A) ClogP
...'B) PAMPA :
= C) SPARC online calculator
~ D) iDEA
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. 7 Which is NOT TRUE: about biowaivers
' A) Test and Reference products must have {2 value less than 10
B) Test and Reference products should exhibit similar dissolution profile. -
C) Lowering regulatory burden provide regulatory relief without loss of drug
product quality
D) Product approval based on in vitro data

8  What is the role of Deswn of Experiments (DoE) in Quahty—by—Des1gn"
~ A) To analyze clinical trial data.
B) To identify potential drug targets. . :
C) To systematically explore effects of fonnulatlon Varlables on product quahty
attributes.
D) To expedite the regulatory appmval process.

K What is the role of critical quality attributes (CQAS) in ICH Q8’?
A)To define the limits of acceptable quality fora pharmaceutical product
B) To identify the risks associated with the mapufacturing procéss G A
_°C) To establish the design space for the product ; N
D) To 9p601fy the quahty requnements th'lt ensure the product's Q*afety and efﬁcacy '

.10  Whatis thc role of mk assessment in Quahty by Des1gn (QbD) for qustamed release
(SR) tablet formulation? C : ",
' A) To ensure compliance with regulatory requirements -
B) To identify and prioritize critical process parameters
7 O)To reduce tablet manufacturing costs
‘D) To expedlte the tablet appr oval process

11 What is the p1'1mary function of p-glycopr otem? ,, A
“A) Enhancing drug ab%orptlon 5 : = . g
B) Limiting renal excretion :
C) Transporting substrates into the cell
D) Transportmg substrates out of the cell

12 Which transporter is pnmanly mvolvcd in the uptake of di--and tri- peptldcs ﬁom the -
“intestinal lumen into enterocytes" -
A) OCT
B) ASBT
CYhPEPT1. ~
~.D)BCRP...

13" "In factorial design, what is an interaction effect?
A) The effect of one factor on the outcome variable
B) The combined effect of two factors on the outcome variable
C) The effect of random variability in the experiment
- D) The effect of the researcher's bias on the results
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.How are factorial experiments denoted such as "2°k" or "3"k""

A) The number of factors being tested

B) The number of levels within each factor -

- C) The total number of experrmental runs :
D) The number of 1ephcates for each experimental condrtlon

Which aspéct of formulatron development is commonly gddressed /_u\s:ing computétienal

. methods?
. A) Drug synthebis

B) Packaging design
- C) Excipient selection and optimization
D) Regulatory comphance

“The followm0 IS a quahtatrve approach used for eomputatiorral _rpdélellingof .drug

dlsposmon processes. 5
A) Simple multiple hnear regression )
~B) Molecular pharrnacophores ’ v
" C) Multivariate partial least Squares
. D) Support vector: machme

What role do modeling and srmula‘uon pIay in computer-aided gastrointestinal
absorption simulation? - ' . i
~A) They Provrde visualizations of gastromtestmal anatomy

¥ B) They allow forvirtual testing of drug absorptlon profiles
T OT hey automate the experimental data collectron ‘process

D) They generate malketmg materials. ,

' HOW does parameter Sensmvrty analysis contrlbute to modei rehnement" :

A) Byi ignoring the influence of mput parameters -
B) By providing insights into which parameters are most 1nﬂuent1dl
C) By increasing the complexity of the model »

D) By reducing the number of par. ametels consrdered m the model

:_Ib the example of 1ndependent var uble in deswnmg SMEDDS formulatron

A) average size of the droplets
B) emulsion viscosity

) conductrvrty

D) mlxmcr tlme

'The srtuatlon where AI will grow uneontrollably, and eventually wipe out humanity is

A) :AI monopoly

" B)Alrule
C) Al qmgulauty :
D) Al Governance o
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Q.2 Answer any two of the followm(7 three questlons.

.

Q 3 Answer any seven, o’f the followmg mne questlons.

L

P B b

o w

FOA

Describe biowaivers. Give detax]ed account of in vitro m v1vo correlation Wlth relev

examples.

'Explam the importance of QbD in developmg a safe and efﬁcacmus drug product

Discuss in detail the Gasn oplus s1mu1at10n tool.-.

o,

(20
ant

(35")

Discuss 22 factorlal de31gn as an optnmzanon teohmque in formulatlon development

Enlist screemng de31g11s E‘{plaln in"detail oentral composne des1gn

Explam the ACAT model of GI abqorptlon slmulatlon ¥ o -:

ert‘_ ai detalled note on artificial neural network for product development

DISCUSS 1mportance of corhputatlonal fluid dynamms and arnﬁmal 1nte111gence

. Wute a comparatlve short note on Descriptive vetsus Mechamstlc modelmg m

pharmae‘eutlcal research

Elaborate on ASBT and p—gp transponers

examples
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erte a note on parameter sensmvrty analyﬂs
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