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[CH Quality Guidelines — the second wave

| Aspirational guidelines setting
out a new vision for Product &

Q9 Quality Risk Management Process Development

Adapted well defined concepts
and tools

Q8 Pharmaceutical Development

Q10 Pharmaceutical Quality Systems

Q11 API Dev. & Manufacture

‘Q12 Lifecycle Mgmt

Not much prior experience

Encourages Industry & regulators to develop and adopt a “new quality
paradigm”
 Recognises need for culture change in Industry & Regulators



[CH Q9 Quality Risk Management — step 4,
Nov. 2005 (approved)

“This guideline is not intended to create any new

regulatory expectations; but rather

* provides an inventory of internationally acknowledged risk
management methods and tools together with a list of potential
applications at the discretion of manufacturers

* and should be considered as a resource document that can be
used together with existing quality-related guidelines when a risk-
based approach is appropriate.”

Optional but can benefit from its use!
* Old: Informal approach
* New: Opportunity to use a structured process



Implementation in 2006 of a Legal
position for ICH Q9

US / FDA:
* Guidance for Industry (June 2006)

* By law, guidance documents are not enforceable or binding; FDA will use
* the document internally in this spirit, as well

Japan / MHLW:
* Product GMP Guideline; “Annex”: ICH Guidelines

EU / EMEA: EUDRALEX Volume 4 - Medicinal Products for Human &
Veterinary Use : Good Manufacturing Practice;

e The ICH Q9 guideline as such has been implemented with the new Annex 20 (March
2008)

* The chapter | with the revisions highlighted and the new Annex 20 are enclosed

PIC/S and EMEA training session for European Inspectors- Dec. 07:

* working session “to define future role of inspectors when auditing Quality Risk
Management — QRM comes into operation for Pharma Industry.



Principles of QRM - ICH Q9

* The evaluation of the risk to quality should be
based on scientific knowledge and ultimately link
to the protection of the patient

* The level of effort, formality and documentation
of the quality risk management process should be
commensurate with the level of risk
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b)
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There are four areas of particular concern with the current application of QRM:

High levels of subjectivity in risk assessments and in QRM outputs — differences in how risks
are assessed and how hazards are perceived lead to widely differing approaches and decision-
making for to the management of risks. with varying levels of effectiveness.

Failures to adequately manage supply and product availability risks — ICH Q9 is not a supply
chain guideline, but the management of risks in the supply chain to ensure product quality and
availability 1s important for patients. ICH Q9 already addresses product availability issues - its
definition of harm includes damage ‘from a loss of product availability” - but an increased
emphasis on this would be beneficial, where the need for risk-based drug shortage prevention and
response plans could be highlighted.

Lack of understanding as to what constitutes formality in QRM work - this area is under-
developed and poorly understood, leading to ineffective QRM activiites. There has been
significant confusion and uncertainty in the industry (and among regulators) as to what constitutes
formality in QRM work, and how to generally mterpret this principle.

Lack of clarity on risk-based decision-making - while there are references in ICH Q9 to
decision-making and how QRM may improve decision making. there 1s a lack of clarity on what
good risk-based decision making actually means, or how it might be achieved. There 1s a breadth
of peer-reviewed research in this area. but the level of visibility (and uptake) of that research
within the pharmaceutical industry appears to be low.
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Process

Risk Identification Risk Assessment

What mlght g0 Wrong? Risk Identification
v
Risk Analysis & Evaluation =) Risk Analysis -—
What is the likelihood (probability) T
it will g0 wrong? Risk Evaluation
What are the consequences (severity) i
Risk Control v

Risk Level
- Severity, Probability/Occurrence

Risk Reduction

P

F 3

r

Risk Acceptance

Risk Evaluation
- Safety Risk Level, Detectability |

Output/result of the
Quality Risk Management Process

Risk Communication

Risk Management Tools




Overview:. Some tools and their key
Aords

* Failure Mode Effects Analysis (FMEA)
* Break down large complex processes into manageable steps

LTS sw ETPe way | wariey | dwley . EL s
Kem | Fallure mods Hazard ar

Severity | Probabi ity Datectabill ty [ [  Impact

EDI rallure No Possible 5 4 5 100 ProducTion
m f sh stoppage
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Failure Mode, Effects and Criticality Analysis (FMECA)
* FMEA & links severity, probability & detectability to criticality

Fault Tree Analysis (FTA)
* Tree of failure modes combinations with logical operators

Hazard Analysis and Critical Control Points (HACCP)
» Systematic, proactive, and preventive method on criticality

Hazard Operability Analysis (HAZOP)

* Brainstorming technique

Preliminary Hazard Analysis (PHA)
* Possibilities that the risk event happens

Risk ranking and filtering
* Compare and prioritize risks with factors for each risk




NDMA
Before
Risk Based
Approach

- Cost comparison

Analytical Equipments
Method Verification

Finished Products

Accelerated Stability test
(0,1,3,6M)

Long-Term Stability test
(0,3,6,9,12,18,24,36M)

Based on 1 product

Total 27 products

- Expected cost for only one product in 2020 ~ 2023Y

480,000USD

13,000USD
(1analyst/4years)

610,000USD

N/A
4,200 USD

5,000 USD
(3batches)

15,000 USD
(1product*3batches*3times)

35,000 USD
(1product*3batches*7times)

60,000 USD
1,620,000 USD
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Risk
Identification

1. B7roatof ook &AM B2
Details of Subject to be Assessed

Caused by the structure

NO,
- CH,
Ranitidine Ill /@\/8 CcH
H3C/ ~ o \/\N N/ 3
H H
Amine
Nizatidine He S _CHy
AP
% S~ Yy
H NOs,
Metformin |
N \ﬂ/N;‘ NH»>
NH |NH>

Nitrite

NDMA S LIEZA 00T WIS 4A

HIIE DA (2R 22 S)

Nitrosoamine(NDMA, etc). Occurrence Possibility
Evaluation Report{(Finished Products)

2+Hl 2] °FZ(Finished Products)

HZ2 M=
(Name) (Manufacturer)
AAA BBB
FHE H=2|2fF(Active Pharmaceutical Ingredients)
Ay H=H
(Name) (Manufacturer)
U ESFDOE cce
LAl A
o - . Nitrosamine
A=Y Solubility Nitrate sto 02
sto e =
0 TT T
ELIZZHO0IE Insoluble in water 0 X
Miscible with water X
Practically insoluble in
y X X
water
Insoluble in water X X
Insoluble in water X X
Insoluble in water X X
CHs — .
I{I Practically insoluble in X X
HsC~ “NO water
Soluble in cold water
NDMA practically insoluble in X X
hot water
Miscible with water X X
Practically insoluble in
y X X
water
N/A X X




Risk
Identification

2. MM g 7=
Potential Risk Description
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CIEE ZEnIM)

W O 2 A2F MESH ¥5.

HAFoAE HZ2ENM 28
— E|===l 2E(E, A2 S04
Do you use contaminated raw mat
substance manufacturing process’
— Possibility of contamination by |
catalysts, eic.)
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IT you are entrusting the recovery (
possibility of contamination during

B 2ISHH RG] 22

NDMA MED=H0] Sl= 2E0
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Are you using starting materials or
processes or raw materials that mi

W =2Z=Z0 2 AL 3 A0 §
H

=i—n

FEoleE HE=Z2Ee OtARF &
Qedh

Is it possible that impurities are no
substances manufacturing proces:

W NiA

JIEt MAdEsHo] 2Edt

— MARIP =R [(HE WA
Is there any other possibility of cre
— Cross contamination due to shi

W NA

HE(Z, M2 & S)2 AZck=o1
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—— O ST
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Is there potential for contamination in the packaging of Finished Products?

— Probability of formation due to binding to nitrocellulose in packaging materials or

ZMat

rr

11 amines present in packaging inks.
W =EAM ==2H(@DDD) = AZDL 017 B LIERLEZ2 A 0IEF 21 Al
ZHFENM HE & ~ W 22E2E I (= ZESE0HM 28 F
MEAN=A =
B I =M 1. supplier nitrosamines declaration(DDD) ZF=F
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=k
Are pharmaceutical ingredients containing nitrites or amines present in solution or
suspension (ex. Granulation) or are they maintained at elevated femperature(ex.
Drying)?
B AAA E HE Al ZEHCom Starch + EH=) AREH R #ER(FRE +
FEHF)L P ZAEN OEME = 0lRIE 276t QA 22l Solubility
2 | B2 BEE = 22 3 22220 M0 S0t == 2 Et
SRIE et ZEE Js40] AT Nirate £ ER5t3 QA ZS0 2t NDMA
LAHIELE BIE 1SR REHE (213 &%)
W AAA S HE A HESEHHZES (60 °C) FIREHAITH A2FR L] “EEA2E
2HE EPEAREUEH (2018.08.06_ 4 2FA)Y = NDMA = 130 °C EX&
ZEHM MAc= 2122 BN 2 NDMA 2 21S8=E 2HE 21z
B
B E2=M 2484 B HESHEES EE
ORRAE E= ORI BRStE BRI QO SRR BHEEHH NDMA
LAIEEL0] 2=
If there are excipients containing nitrite or amine, is there a possibility of NDMA
3 occurring by reacting with the API?
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Risk
Identification

2. 2R 2l 7l 4 D
Potential Risk Description e Lo m I .

o
(ELIZZFMOIE) (Corn Starch) (HH =)

211, APIEUEFO0o E) & 2= M(Corn Starch + X =) 724

Drying conditions : C|_|3_C|_|2_OH
50-60°C & 4-5Hrs

(Ethyl Alcohol)
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Definition

Severity: Each harm shall be assigned a severity rating based
upon the harm resulting from a single occurrence of that harm.
When assessing severity. the worst-case harm shall be assumed

Probability: The assessment of the likelihood of a failure mode
arising shall be calculated from the worst-case probability of
occurrence of those contributing conditions (including human
intervention) that are needed to cause a failure mode unless

Detectability: An assessment of the likelihood that the potential
failure mode can be detected shall be made by considering
existing process controls, historical data for process
performance, procedure operating procedures, and/or product
usage. In this respect, FMEAs may incorporate detectability in
the estimation and evaluation of process risk by calculating a
Risk Priority number (RPN).

Incomplete Injection
(User stops before
complete)

-

MNeedle safety device fails
to extend at end of
injection

-

Needle is not covered

-

Careqgiver is stuck by
needle

-

Caregiver receives
biological infection

=

Cause
(Occurance)

Failure Mode
(Detectability)

Hazard

Harm

Harm

Harm
(Severity)



Risk Level

+» Risk level = Severity of the impact x Likelihood of Occurrence

> Severity(™ Zf ) of the impact

Classification
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Risk Level

» Occurrence(

2 E7ts3d)

org| o | owewin

—t . o —e O —
1 3|2 Very unlikely Mg =ol=l 2
Ht = A re) =1 &=
M 7ts-d0o| AL gfHrgt
O LIS dF =M O s|dHEs StAL O
2 0 2 S = Rare M 7532 ol8fstL Hi e == Q3
LI © . =] = o
3 = Occasional NE 7tsd Us
O : H = SIAIGS
4 &= Likely M 7tsd0] He| =gt
o . =| d
5 2| =2t Almost certain ST AH L= HIHS| &
Likelihood Rank
Classification Description Chronological DPO PPM TE\?;? CpK Quantitative | Qualitative
Very High Failure is almost | More than one >1in2 500,000 1.5 <0.33 10
inevitable occurrence per day High
High Repeated failures | One occurrence perweek | 1in8 125,000 2.7 > 0.51 8
Moderate Occasional One occurrence every six | 1in 400 2,500 4.3 >1.00 5 Medium
failures manths to one year
Low Relatively few One occurrence every 1in 67 5.3 >1.33 3
failures one to three years 15000 .
ow
Remote Failure is unlikely | One occurrence in <1in 0.7 6.3 >1.67 1
greater than five years 1500000




Case Study Example

[llustration from the Case Study — Risk Assessment for PSD Control

What is the Impact that

------------- will have on purity? 1) minimal

9) significant

What is the Probability that variations in ------------ will occur? 1) unlikely 9) highly likely
What is our Ability to Detect a meaningful variation in --------------- at a meaningful control point? 1) certain 9) unlikely
: : S/
Unit Operation Parameter L/, Comments
S/?/9/rPN
L 1|51 5 . .
Crystallization Feed Temperature To be investigated
Crystallization Water content of Feed 1|5|5| 25 P in DOE
405 /
5 C in ition time igfeasy to detect, but rated
QM Addition Time (Feed Rate) hm is no possible corrective action
5|5 225
C ization Seed wt percentage
#7ield loss to crygftallization already low (< 5%), so
11111 reasonable vgfiations in antisolvent percentage (+/-
10%) will ngft affect the percent of batch crystallized,
Crystallization Antisolvent percentage and will gbt affect PSD
405|Change in crystallization temperature is easily
d, but rated high since no possible
5 ¢ ) )
corrective on (such as, if seed has been
rystallization Temperature mﬂ\
5|5 225|Prior knowledge indicates that final PSD highly
Crysta#ization Agitation (tip speed) sensiti Agitation, thus requiring further study.
1 Y|>eed PSD controlled by release assay performed
Crystallization Seed patrticle size distribution after pin milling.
L : 1111 1 : :
Crystallization Feed Concentration Same logic as for antisolvent percentage

Detailed working documents like this would likely not be included in the submission 17




High Priority 10 Products

Products

API

APl supplier

Manufacturing

Plan

Lot.No

Test result

3 lots test result, below quanti

API test schedule: start test in
Sep, 2020 & complete it in Ju

FFF : will be tested (schedule:
not fixed) 2 provide test res
....................... ultin 2020 ...
EEE Limited :3 lots test result,
below QL
FFF : will be tested(schedule: n
ot fixed)=> provide test result
........................... in.2020 ...
1, 2 : No possibility
3. GGG: testing result in Nov

API test result: Nov




Risk Evaluation

+»* Risk Evaluation = Risk Level (= Severity x Probability) x Capability to detect

> Detection(2717tsd)

1 == A= dA5t MAHE 7ts 0| R ==
High 100%0f =7 oF 22|
2 =St IpcL S A A 22[0f 2|5 A 7hs

Moderate



Risk Control

* Decision-making activity
* |s the risk above an acceptable level?
 What can be done to reduce or eliminate risks?

 What is the appropriate balance between benefits, risks and
resources?

 Are new risks introduced as a result of the identified risks
being controlled?

* Risk acceptance is a formal decision to accept the risk



Risk Control

* Decision making process with related dept

* Risk reduction
* Site action plans for all (or Major, etc.) risks identified
High level tracking of residual Critical risks (RM database);

Coordination with Operations, Regulatory Affairs, Industrial
Development, ...

QRM approach allow to define priorities
* (Detectability increase)

* Risk acceptance
 Site level (e.g. batches not release, defect corrected)
* Within Quality, with Operations, Affiliate, as appropriate
* Ad hoc quality meetings
* Quality Alert steering committees



RISk COHU’OI Wltq tlmehne/DRI (Directly Responsible

Person)

* Ways to minimize the risk
1) Change the supplier
2) Change the manufacturing process
3) Ask supplier to control
4) Forced Degradation Study - FGs & APIs

* Way to increase detectability
1) Test of incoming materials (APIs)
2) Test of finished products
3) Stability

22



Risk Acceptability

RPN Severity
Negligible Minimal Marginal Critical Catastrophic
501-1000 Cannot achieve this rating | Cannot achieve this rating
101-500 Cannot achieve this rating ALAP
31-100 ALAP ALAP
26-50 ALAP
1-25 ALAP
Risk Level Risk Acceptability
High/Intolerable Unacceptable if no further nsk reduction measures are feasible. (Individual risks may be accepted on a case-by- case basis by
proving that the quality nsk/benefit ratio is favorable, once all reasonable risk reduction measures have been taken.)
Medium/ALAP This level of risk is considered tolerable only if further reduction is not possible and the benefits outweigh the residual risk.
I;:-wf B;:Eldl}r These are acceptable risks. No further nsk control measures needed if product safety cannot be improved.
cceptable

* ALAP : As Low As Possible

23




Effectiveness Check
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Thank You



