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Note: (a) All questions are compulsory. {
(b) The candidate is allowed to make Suitable numeric assumptions wherever require@s,

Jor solving problems
(¢c) Use of calculator is not allowed @&%&
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Question

Marks

Q1

Apply the principles of the 5S Lean process to improve efficiency in a b 'oi”é&gology quality
comntrol (QC) laboratory.

[4]

Q.

Y specific automated
analyzer. For a control material with a target Mean of 100 g/dl.ﬁan a Standard Deviation
(SD) of 4 mg/dL, the laboratory records the following co veydaily QC values:

e Day 1:102 mg/dL.
¢ Day 2: 109 mg/dL
e Day3:110 mg/dL

a) Analyze the QC data using Wesfoard'
violated by Day 3 and catego ﬁ%ﬂ Sty pe of error (Random vs. Systematic).

b) Evaluate the clinical im %(%tmumg to report patient results under these
conditions. Propose a I:)% nsive corrective action plan that a laboratory
manager must 1mp1e reritib before resuming patient testing, referencing the phases of
QC mentioned i m the dgtument.

[2]

[4]

Q3

a) Apply the p nmple& £ QbD in designing a robust biopharmaceutical process.

b) Analyze il th“‘{%ela‘f@ otiship between CQAs, CPPs, and risk management in QbD.

¢) Evalu te”‘why the US FDA mandates a three-tier categorlzatlon for Critical Quality
AﬁggB%teﬁ (GQAS) and discuss how the level of statistical rigor (Equivalence Testing
vs Quahty*Range vs. Graphical Comparison) is determined by an attribute's clinical
relevancé

N\

(3]
[3]

[4]

Q4

%%) 5 samples of 200 items each were drawn from the output of a process. The number
%% “of defective items in the samples are given below. Prepare a control chart for the
“ fraction defective and comment on the state of control.

Sample | 2] B [ At 5L 6 S| il | e |30 |31 O | S LT & Vil 20 18 ] 4o 1S
No. (i)

Moy of 12000715 0 100138 2195 A8 58T L 3 2 a6 R =[9 05 e
defective

(np)

(4]
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b). Given below are the values of sample mean X and sample range of 10 samples, each of

Q5

size 5. Draw the appropriate mean and range charts and comments on the state of control of [3]
the process. (For n=5, we have Ay=0.577, D3=0 and Ds=2.1 15)

Sample | 1 2 3 4 5 6 7 8 9

No.

Mean | 43 49 37 44 45 37 51 46 43 4

Range |5 6 5 7 7 4 8 6 4 g
A mid-sized biopharmaceutical company manufacturing a recombinanf™ [3+3+2]

production cycles. The failures were associated with elevated levels, d cell protein
(HCP) impurities and reduced product potency during final quality & (Y testing. The

upstream process (cell culture) appeared consistent, but devj

antibody (mAb) reported a sudden increase in batch rejections over ‘fii:
Y

An internal audit revealed that a recently introduced resiy
capacity. Additionally, minor fluctuations in column cki
(CIP) procedures were noted. Environmental m% itorip
increases in bioburden levels, though still within gfert tzits'

Ty

prESsure and cleaning-in-place
data also showed marginal

edpfective actions. Parallelly, a root cause
herdiagrams and 5-Why analysis was conducted.
*Quality Risk Management) and ICH Q10

Regulatory expectations under | i )
gquited thorough documentation, risk mitigation, and

(Pharmaceutical Quality Systen;

The investigation teamysqqrust defBrmine whether the failure is due to process variability,
material defects, proceduf fgaps, or a combination of factors. The goal is to ensure product
quality, patient s%f«é ¥, afld Tégulatory compliance while minimizing future risks.

1. Identity ami}ank at least three potential failure modes in this case using FMEA
inciple at criteria would you use for ranking?
2, #How would you differentiate between root cause and contributing factors in this

amxe investigation? Apply appropriate analytical tools.
1at CAPA strategies would you propose to address the identified risks and ensure

rocess robustness?
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