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ICH Q10
(Pharmaceutical Quality System - PQS)

SCOPE
Applies.... throughout the product life cycle.

o  Pharmaceutical Development: | +  Commercial Manufacturing

o Urug subgtance developmept; | | Acquusition and control of materials;
Formulation development (including container/closure system); Provision of facilities, utilities, and equipment;

o Manufacture of nvestigational products; Production (including packaging and labelling);
o Delivery system development (where relevant): Quality control and assurance;
0
0

O

o O O O O O

Manufacturing process development and scale-up; Release;
Analytical method development. Storage;
o Distribution (excluding wholesaler activities).
o Technology Transfer; —
> New product transters during Development through Manufacturing: | Froduct Discontinuation: |

o Retention of documentation;
o Sample retention; )
o Continued product assessment and reﬂrﬁng.

o Transfers within or hetween manufacturing and testing sites for
marketed products.




ICH Q10
(Pharmaceutical Quality System - PQS)

OBJECTIVES 151 Achieve Product Realisation

1. Achieve Product Realisation To establish, implement and maintain a system that allows the delivery of products
2. Establishand Maintaina state of Control  with the quality attributes appropriate to meet the needs of patients, health care
professionals, regulatory authorities (ncluding compliance with approved regulatory
filings) and other internal and external customers,

3. Facilitate Continual Improvement

1.5.2 Establish and Maintain a State of Control

To develop and use effective monitoring and control systems for process performance
and product quality, thereby providing assurance of continued suitability and
capability of processes. Quality risk management can be useful in identifying the

monitoring and control systems.

1.5.3 Facilitate Continual Improvement

To identify and implement appropriate product quality improvements, process
improvements, variability reduction, innovations and pharmaceutical quality system <
enhancements, thereby increasing the ability to fulfil quality needs consistently.

Quality risk management can be useful for identifying and prioritising areas for

continual improvement.

“u [ >




ICH Q10
(Pharmaceutical Quality System - PQS)

A o o A o Y <
aednee i limdu 1w Objectives
I. Knowledge management

2. Quality risk management — ICH Q9 ... provide a proactive approach to

identifying, scientifically evaluating and controlling potential risks to

quality.
Proactive approach : Preventing problems  Reactive approach : Reacting to a problem
before they arise after 1s arises
¢.g. Prepare a project, Validation plan, e.g. Deviation, Complaint q:

process change
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ICH Q10
(Pharmaceutical Quality System - PQS)

PQS elements

B Process performance and product quality monitoring system
B Corrective action and preventive action (CAPA) system

B Change management system

B Management review of process performance and product quality




ICH Q10

(Pharmaceutical Quality System - PQS)

B Process performance and product quality monitoring system

(a) Use quality risk management to establish the control strategy. This can
include parameters and attributes related to drug substance and drug product
materials and components, facility and equipment operating conditions, in-
process controls, finished product specifications, and the associated methods
and frequency of monitoring and control. The control strategy should facilitate
timely feedback / feedforward and appropriate corrective action and preventive
action;

(b) Provide the tools for measurement and analysis of parameters and attributes
identified in the control strategy (e.g., data management and statistical tools);

(c) Analyse parameters and attributes identified in the control strategy to verify
continued operation within a state of control;

(d) Identify sources of variation affecting process performance and product quality
for potential continual improvement activities to reduce or control variation;

(e) Include feedback on product quality from both internal and external sources,
e.g., complaints, product rejections, non-conformances, recalls, deviations,
audits and regulatory nspections and findings;

(f) Provide knowledge to enhance process understanding, enrich the design space
(where established), and enable innovative approaches to process validation.

Table I: Application of Process Performance and Product Quality
Monitoring System throughout the Product Lifecycle

Pharmaceutical | Technology Commerecial Product
Development Transfer Manufacturing | Discontinuation
Process and product | Monitoring during A well-defined system | Once manufacturing
knowledge generated | scale-up activities can | for process ceases, monitoring
and process and provide a preliminary | performance and such as stability
product monitoring | indication of process | product quality testing should
conducted throughout | performance and the | monitoring should be | continue to
development canbe | successful integration | applied to assure completion of the
used to establish a into manufacturing. | performance withina | studies. Appropriate
control strategy for | Knowledge obtained | state of control and to | action on marketed
manufacturing. during transfer and | identify improvement | product should

scale up activities can | areas. continue to be

be useful in further executed according to

developing the control i zegional regulations,

strategy. L
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Critical Quality
Attributes (CQA)

Risk Assessment

(CPP)

Design Space

(optional and not

required)

Control Strategy

Life cycle

management
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(Pharmaceutical Quality System - PQS)

B Corrective action and preventive action (CAPA) system

3.2.2 Corrective Action and Preventive Action (CAPA) System

The pharmaceutical company should have a system for implementing corrective
actions and preventive actions resulting from the investigation of complaints, product
rejections, non-conformances, recalls, deviations, audits, regulatory inspections and
findings, and trends from process performance and product quality monitoring. A
structured approach to the investigation process should be used with the objective of
determining the root cause. The level of effort, formality, and documentation of the
investigation should be commensurate with the level of risk, in line with ICH Q9.
CAPA methodology should result in product and process improvements and enhanced
product and process understanding.

Table I1: Application of Corrective Action and Preventive Action System
throughout the Product Lifecycle

Pharmaceutical Technology Commercial Product
Development Transfer Manufacturing Discontinuation
Product or process CAPA can be used as CAPA should be used CAPA should continue

variability is explored. an effective system and the effectiveness after the product is
CAPA methodology is for feedback, of the actions should discontinued. The
useful where corrective feedforward and be evaluated. impact on product
actions and preventive continual remaining on the 2
actions are improvement. market should be ‘ S
incorporated into the considered as well as
iterative design and other products which

development process. might be impacted. n
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(Pharmaceutical Quality System - PQS)

B Change management system
(a) Quality risk management should be utilised to evaluate proposed changes. The o S
level of effort and formality of the evaluation should be commensurate with the

: Table IIl: Application of Change Management System throughout the
level of risk:

Product Lifecycle
(b) Proposed changes should be evaluated relative to the marketing authorisation, . -
mncluding design space, where established, and/or current product and process Pharmaceutical | Technology Commercial Product
understanding. There should be an assessment to determine whether a change Development Transfer Manufacturing | Discontinuation
to the regulatory filing is required under regional requirements. As stated in (hange s an inherent | The change Aformal change Any changes after
ICH @8, working within the design space is not considered a change (from a part of the development | management system | management system | product
regulatory filing perspective). However, from a pharmaceutical quality system process and should be | should provide should be in place for | discontinuation should
standpoint, all changes should be evaluated by a company’s change documented: the managementand | commercial 0 through an
management system; formality of the change | documentationof | manufacturing, appropriate change
(c) Proposed changes should be evaluated by expert teams contributing the management process | adjustments madeto | Oversightbythe | management system.
appropriate expertise and knowledge from relevant areas (e.g., Pharmaceutical should be consistent | the process during | quality unit should
Development, Manufacturing, Quality, Regulatory Affairs and Medical), to with the stage of technology transfer | provide assurance of
ensure the change 1s technically justified. Prospective evaluation criteria for a pharmaceutical activities. appropriate science
proposed change should be set; development, and risk based ,
(d) After implementation, an evaluation of the change should be undertaken to o L

confirm the change objectives were achieved and that there was no deleterious
impact on product quality.
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(Pharmaceutical Quality System - PQS)

B Management review of process performance and product quality

() The management review system should incude: Table IV: Application of Management Review of Process Performance and

(1) The results of regulatqry mspections and findings, audi't's and other Product Quality throughout the Product Lifecycle
assessments, and commitments made to regulatory authorities;
(2) Periodic quality reviews, that can include: Pharmaceutical | Technology Commercial Product
(1) Measures of customer satisfaction such as product quality Development | Transfer Manufacturing | Discontinuation
complaints and recalls;
(ii) Conclusions of process performance and product quality Aspeets of Aspectsof Managemen review | Management review
monitoring; management review | management veview | should be a structured | should include such
(iii)The effectiveness of process and product changes including those can be performedto | should be performed | system, as described | items as product
arising from corrective action and preventive actions. ensure adequacy of | to ensure the above, and should | stability and product
(3) Any follow-up actions from previous management reviews, theproductand | developed product and | support continual | quality complaints,
(b) The management review system should identify appropriate actions, such as: process design. process can be mprovement,
. manufactured at
(1) Improvements to manufacturing processes and products; . -
commercial scale Qs

(2) Provision, training and/or realignment of resources;

(3) Capture and dissemination of knowledge.
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ICH Q10 Pharmaceutical Quality System

fezeiaieteliceseds

B e et e T e e e e e T e e e e e e e e et P e el

s
R

Pharmaceutical
Development
mfgl ﬁ xm

-miﬁlamﬂﬁi xi l lﬁﬁlznﬂ uau i

HIGH !g{t R EREHE
l,cgél}m%! gdgi

gRsAsENAns
miﬁlllil!

S

SE :lﬂlgi i

Process Performance & Product Quality Monitoring System
PQS Corrective Action / Preventive Action (CAPA) System
SHements - Change Management System
Management Review

Knowledge Management
Enablers

Quality Risk Management




1anN13v89 Quality Risk Management

a A g}.l 1 dsil 9 a Jd . . A o 1
> ﬂ']i‘]J3$LﬁJL!ﬂ’J']iJLfffﬂflﬁ]ﬁﬂﬂ@gﬂﬂWHgTHﬂ?WNgﬂTﬂ?ﬂ‘c’J'lf”H’GW]ﬁ (Scientific knowledge) LW’EJ‘L!'Ihl‘]J’L;f

n15Unilesdilae (Protection of the patient)

Y o o a v { Y
> ISAUAINTUNSTIITU, ‘I/HL‘]J‘LmNm’i, Uﬁgﬂﬂlﬁuu@ﬂfﬂﬁeU’l’)\‘lﬂﬂlillﬁwqﬁﬂﬂﬂqﬁﬂgn\lla’ﬂqg’nuﬂmﬂ1w

130 sz auveannuide

3. Principles of quality risk management

Two primary principles of quality risk management are:

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

e 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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HAZARD VS. RISK

hazard VS.

a hazard is something that has
the potential to harm you

harmful bacteria in raw
milk are a hazard

risk is the likelihood of a
hazard causing harm

drinking drinking
pasteurised unpasteurised
milk poses milk poses
a low-risk a high-risk
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Risk — The risk based approach

Background

JCH Q9 QUALITY RISK MMANAGENMENT

The “risk-based approach”

Parameters
2
for =
evaluating risks
£
o
b
Q

% severity

prepated by some members of the ICH Q8 EWO for example only; hat ah ofclal policy! guidance July 20086, 8 lide 28

I TRE https://slidetodoc.com/background-ich-q-9-quality-risk-management-quality-2/)

~
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Quality Risk Management Process . . . . .
B Define the problem and/or risk question, including

Risk Assessment l . . . o ) )
== pertinent assumptions identifying the potential for risk;
v ’ B Assemble background information and/ or data on the
Rl Risk Analysis &
v potential hazard, harm or human health impact relevant
Risk Evaluation c
; unaceeptavie| to the risk assessment;
S *
g Risk Control | M Identify a leader and necessary resources;
g - ek R"f"°"°" § B Specify a timeline, deliverables and appropriate level
. Risk Acceptance = g of decision-making for the risk management process.
e A
®  Team Leader
Risk Review ° Members
= Review Events
®  Theoretical knowledge

° Experience (e.g. product, process, equipment) ‘ :_

N\

ThE https://www.researchgate.net/figure/Overview-of-a-typical-QRM-
process-ICH-Q9 figd 308478035 ¢ Define clearly the subject and the study boundaries




NIZUIUMIVIMITIAMIAUMNN i)

mMsUsziiunu@ed (Risk Assessment)

Risk Assessment

Risk lderltiﬁcation — ﬂ]ﬁﬁg‘]ﬁ]ﬂ’ﬂuga’ﬂ\‘] (RiSk Identiﬁcation)

Risk Analysis

v a d .
Risk Evaluation + ﬂ]ﬁ?lﬂ§1$‘l"iﬂ’313~l!aﬂﬂ (Risk Analysis)

unacceptable

A

Risk Control

+ msilszunInae s (Risk Evaluation)

Risk Reduction
‘ ..... ). ‘

A

Risk Acceptance

Risk Communication
$]00} Juawabeuep ysiy

Output / Result of the
Quality Risk Management Process

Risk Review

Review Events ‘ S

I TRE https://www.researchgate.net/figure/Overview-of-a-typical-QRM-process-ICH-Q9 figd 308478035




What might go wrong ?

NIZUIUMIVIMITIAMIAUMNN i)

What is going wrong?

Background

T P332 YANN@TEN (Risk Identification) 1IUITEUNADIN
Parameters for “calculating” risks anvialalaiing
A picture of the life cycle
a 4 a . . Y
- Risk Priority Number MIWANTHANNIAEN (Risk Analysls) 1o risk management
Qrobabmty . . SeveriD tools/method AAALLLUU 3 parameter AV probability (AU

1oz loMaNAL), severity (AZUUUBDE JULTININ), LA
detectability (AZLUUA detect 18)

a = . . a =
mM3lsziumanu@es (Risk Evaluation) U521 uanuaes
117919715911 Risk Analysis, f114994A1 RPN

past future time
prepated by some members of the ICH Q8 EWO for example only; hot ah aMelal policy! guldance July 2008, 8 lide 28 Risk Priority Number (RPN) — Probability X Detectability X
‘ﬁll 1: https:/slidetodoc.com/background-ich-q-9-quality-risk-management-quality-2/ Severity
What is likelihood (probability) it will go wrong? What could be the consequences (Sf‘qe{it}’)?
: S ity)?
What is the probability it goes wrong? What are the consequences (severity)®




NIZUIUMIVIWITIAMIAUMNNI 1)

® Isthe risk above at an acceptable level?

Initiate
®  What can be done to reduce or eliminate risk?

Rk Anseaement ®  What is the appropriate balance between benefits, risks
Risk Identification
! and resources?
Rlie Risk Analysis &
1 ®  Arenew risks introduced as a result of the identified risk
- DSk S S unacceptable g belng Controlled?
g Risk Control g
o Pk poducton : MINIVANANNGTE (Risk Control)
g Risk Acceptance < g A ~
= = MIaAnNUaed (Risk Reduction) + N13YDUIU
/ Result of the 2 .
—{({ canity ik g Erocess ANUAYN (Risk Acceptance)
Risk Review
(€D Review Events i &

P TRE https://www.researchgate.net/figure/Overview-of-a-typical-QRM-process-ICH-Q9 figd 308478035
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Initiate
Quality Risk Management Process

Risk Assessment ~ . . .
N13annNNa 8 (Risk Reduction) 019 probability LD
Risk Identification ,
v ’ severity, LN detectability
Rl Risk Analysis &
v g 3 - .
Risk Evaluation . NIFYONIVUNNNLAE (Risk Acceptance) WINTUYDNT1
unaccepta o
§ ; ~ ~ A 9 Y 1 o2 A [ 9
3 e z ﬂQWNLﬁﬂﬁﬂLﬁﬂﬂﬂgiﬁﬂgiuiwﬂ‘]J‘V]fJ@?J'i‘]Jllﬂ (Acceptable)
= 2 A A AA nl ' 119/ & )
§ Risk Reduction § 1119991NAA NN JF1WITDaa lanaviua lgn1s
.‘ ..... ’. ‘
= a <
% piok Acosptance « 5 W13 WIU Case-by-case
@
Output / Result of the
= ( Quamy Risk Management Process
Risk Review
Rl Review Events ‘ \:—

I TRE https://www.researchgate.net/figure/Overview-of-a-typical-QRM-process-ICH-Q9 figd 308478035
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Initiate
Quality Risk Management Process

What: Needs to be communicated? All process should be
Risk Assessment )
et i e Who: Is the target audience? followed up by the
b v ” How: Format of communication? ,
itk Aoaiyals action plan AND
v When: Frequency of communication?
Risk Evaluati
_ % S —— documented.
S *
% Risk Control §
E Risk Reduction g ﬂ1‘§ﬁ’ﬂﬂ1‘§ﬂ?1ﬂl!ﬁﬂfl (Risk Communication) N13L4a ﬂ!,lIﬁEJ‘L!GUf’JlIa
8 ( ..... ). ‘ g
; e . : fenNEIEENITANT mnwmmmmﬁuimmmau ¥4
’ ﬁm1ﬁa!,ﬂﬂ"lﬁ’1unﬂmumumﬁmmumi
Output / Result of the ~ v o
Quality Risk Management Process MINUNIUANNLaEN (Risk Review) NUNIUNAANTUD
™ L} [} o = d
T ATZUIUNITIANITANINLTYS c'fhmmuﬂmﬂmzﬂzq 523 1194
== Review Events A @ o !
NITTUUNUNNITYDNITUAITULAYN
ﬁm: https://www.researchgate.net/figure/Overview-of-a-typical- fnﬁ%ﬂ ﬂ15ﬂ313~l!%ﬂ\3 (RlSk Managemeqt);

QRM-process-ICH-Q9 figd 308478035 ) . . .
P s = Risk Assessment + Risk Control + Risk Review




Tools for Risk Assessment

Basic Tool

1.

2.

Flowchart

Check Sheets

. Process mapping

Cause and Effect Diagrams (Ishikawa/fish bone diagram)




Tool for Risk Assessment (Cont.)

(i Sth j)

Activity

-

Y

Activity

\;’

¢ R;iult )

Action

Flowchart

3 o <
HARINTZUIUNTODNU B UIUADY UDURUNINT IV
A Y A 9) (Y]
YDINTZUIUMST MInLdoranamansndounau lilg
NNAAATI 1Y




Tool for Risk Assessment (Cont.)

Common Questions for Investigating
an Out.of-Control Process

T Yes OO No Are there ditterences in the meas
uremen! accuracy of instruments
e |h~1\ l,\l‘.,‘

T Yes O No Are there differences i the methods
used by different personnel?

7 Yer O No s the process alfected by the environ
ment, e £, temperature, humadity?

T Yes O No  Has there been a significant change
in the environment’

T Yes O No I\!'\("‘rn\\\\.\'h\tn”", predictable
condittons? Example: tool wear

T Y O No Were any untrained personnel in
volved in the Process at the time’

T Yes O No Hasthere been achange in the source
for input to the process” Example
raw materials, information

T Yes A No Is the process attected by employes

Al ue ?

Check Sheets

~4 0 o Y Y .
Wumoud msu el un15as99 Screening

) Y =) .. A Y

1 lalunsilszimiv Condition NABIAILAN




Tools for Risk Assessment (Cont.)

Annexl Methods & Tools

Magnesium

e Process Stearate
mapping Sieving \

Tabletting ®© @
m E

000
000

Eu Coating

F. Emi, Novartis Pharma

Air

Nl e
Sieving 7, Fluidized Bed
Air

Dryer

Blending

Packaging

prepated by some members of the ICH Q8 EWO fot example anly; hot an officlal policy! glidan:

July 2006, 3 lide &

Process mapping/Process Flow
Diagram

NanszuIumsnaneenutuglamnieeinly
2IND1E MINWUNNIEUIUMINT 9238145
douna lilasiaaen (Investigate) 1411191n99
Tvu




Tool for Risk Assessment (Cont.)

Cause and Effect Diagrams (Ishikawa/fish bone diagram)

a g o A W 9 { o Y A ) o A
uwupiniearieymlaniilar udrszyaunanmiinadymasldndeilar auneudani
(Y] 1 9J a = 1 9 9 1 A 9 (Y] " A = Aaxy
unnelinataminielulssnu leg 6 40 laun Funadeu, yanang, igay, n504ilo, 75
M37979, LLAZNIZUIUNT (Man-Machine-Material-Method-Management (or Measurement)- Mother

nature (or sometimes-Environment) )

Materials Methods Machines

NN
7 7

Measurements Environment People ‘ 5
N\

time
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Tool for Risk Assessment (Cont.)

Process Mapping by Fishbone Analysis

Personnel Materials
Training
Material preparation
Critical Materials
Bulk
Monitoring Interventions
Raw Materials PrOd uct
T, APS
Filling line Cleaning & Disinfection

outsourced services

Qualification

Barrier System Process Validation

Sterilization System Monitoring

Pressure system Preventive Maintenance

Prevention

Equipment

/,l\\

Environmental Methodology <




Tool for Risk Assessment (Cont.)

Failure Mode Effects Analysis (FMEA)

Failure Mode, Effects and Criticality Analysis (FMECA)
Fault Tree Analysis (FTA)

Hazard Analysis and Critical Control Points (HACCP)
Hazard Operability Analysis (HAZOP)

Preliminary Hazard Analysis (PHA)

Risk Ranking and Filtering

/II.




Tool for Risk Assessment (Cont.)

Failure Mode Effects Analysis (FMEA)

a 1 1 gﬁ = Y Aa Y ~ = 1
ﬂizmuﬂaﬂmmazmumummmzmumiugﬂgmmaNﬂ‘wmﬂaz"lﬁmqmzmaﬂﬁmm@wmm

A A Y, A = ~ 9 1
1’?’5@Nﬂ@ﬂmCVI‘V]ﬂJI’E)ﬂTﬁ"’l]%Lﬂﬂllﬂgﬂ’ﬂﬂlﬁﬂ\ﬂﬂﬂu@ﬂllﬂhlﬁu

< A A Aa Y YA o Yy Y o 9 ' '
NOTE: FMEA !,‘]Julﬂﬁ@\‘]ll@‘ﬂuﬂllchf, Ej‘ﬂlﬂll11"])'%3@]@QVITﬂ?TﬂJWTI%ﬂﬁ%U?HﬂT?ﬂ@u Ul?J\‘]‘LH]g
Aa 1 1 o {o & o X o
Uszdiulula wag luvimanszuaums sw@eneunmzndniludoaiilosnndi vuase lsnan

wosllas i




Tool for Risk Assessment (Cont.)

> Failure Mode Effects Analysis (FMEA)

Drying Process

Drying Process

N https://slidetodoc.com/annex- rmethods-tools-ich-q-9-quality-4/

Takayoshi Matsumura, Esal Co

Ranking Severity (S) Probability (P) Detection (D)
10 Death More than once a day Impossible to detect Process Potential Failure Mode Potential Cause S|P |D|RPN
9 3 -4 times a day Remote 1s : contamination disheveled gown of operator
et up n : p r

8 Permanent injury Once a week Very slight IREERCloT ClamiNT or e dINpemE
= 3 = S 2, contamination damage of inlet-air filter

R 1 R men 9 Start drying [ gegradation of product | damage of thermometer
6 Temporary injury Once in three month Low 3. long drying time unstable supply-air volume
5 Once in half - one year Medium Maintain high Loss On Drying damage of timer

temperature
4 Reported dissatisfied | Once a year Moderately high (LOD)
3 Once in1 -3 years High lowLOD high dew-point
non-uniformity of LOD uneven temperature distribution

2 Notice/ no report Once in3 -5 years Very High
1 Less than once in § years | Virtually certain RPN: Risk Priority Number = S"P*D

Takayoshi Matsumura, Esai Co




Tool for Risk Assessment (Cont.)

> Failure Mode Effects Analysis (FMEA)

Py T T—T
i .. .

TR RO KRN SRR b
Reocoma sdod aggpg:;lbllﬂy After . |
i Action

‘Action - | o e
e | L NS

T ~ ———— r Acannas o

Torov | Potantial | Potertald 2 o i @iz o
' " oyl = | Potentlal |- 2. Curront -
Process | Fallure | E-fect(e):| ¢ ‘Gause(s) | 5| Céntrals |
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RPN

RPN
Dietection:

Detection:
Saverily
Occurance
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Tool for Risk Assessment (Cont.)

> Failure Mode Effects Analysis (FMEA)

Potential Areas of Use(s)
FMEA can be used to prioritize risks and monitor the effectiveness of risk control activities.

FMEA can be applied to equipment and facilities and might be used to analyze a manufacturing
operation and its effect on product or process. It identifies elements/operations within the system that
render it vulnerable. The output/ results of FMEA can be used as a basis for design or further analysis
or to guide resource deployment.




Tool for Risk Assessment (Cont.)

Failure Mode, Effects, and Criticality Analysis (FMECA)

9y
11 Critical step MLARZIUADY

FMECA activity

Define scope
System/Sub system/Component

Define ground rules and
assumptions

Create start points
» Block diagram
» Parameter diagram

Identify failure modes

Perform failure effects/cause
analysis

Identify prevention and detection
methods

! Assign severity rankings

[ Conduct criticality analysis

Effectively
the FMEA
activity

l/:';I (] \\




Tool for Risk Assessment (Cont.)
Failure Mode, Effects, and Criticality Analysis (FMECA)

a) rate the severity of the potential effects of failure

b) rate the likelihood of occurrence for each potential failure mode

Frequency/ 1 2 3 4 5

consequence Very unllkely Remote Occasional Probable Frequent Pn\bnhhtv hvl::‘bdihn Description* |I
Name :
Frequent A Likely to be expenenced several times by a system within a 12
month penod, a probability of occuwrrence greater than 107 over 12
months
Probable B Likely to be expenenced by a system within a 12 month pened. a
probability of occurrence less than 107 but greater than 107 over 12
months
Occasional C May be expenenced by a system withmn a 12 month penod. a
probability of occurrence less than 107 but greater than 10 over 12
months

Catastrophic

Critical

Major

Remote D Unlkely, but possible to be expenenced by a system withan 2 12

month period. a probability of occurrence less than 107 but greater

than 10 over 12 months

Improbable E So unlikely, 1t can be assumed occurrence may not be expenenced by

a system within a 12 mouth peniod. a probability of occurrence of

less than 10¥ over 12 months

Ehmunated F Incapable of occurrence. Thus category is used when potential
hazards are identified and later el d

Minor

I Acceptable - only ALARP actions considered

Category Mi
Low Catastrophuc 1 Could result m death, p
1 2 o . $10M_ or ureveruble memficant emironmental
Acceptable - use ALARP principle and consider further investigations As Gl ¥ Coul ekt et il S, s o S
loss exceeding $IM but less than SI0M, or reversible m

Reasonably esuscaments impact

Marganal m Could result m myexy or occupstional diness resultng = 10 or more

. Not acceptable - risk reducing measures required Practical lost work days, loss exceeding SI00K but less than SIM, ex

reveruble moderate envicnmental mupact
Neghpble N Could result m mpary or sliness resulting m Jess than 10 Jost week
davs loss Jess than $100K. or mumimal esvironmental
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Fault Tree Analysis (FTA)

2 a 9y Y
Fault Tree Analysis (FTA) - Example > UsuUmaNNaANNaIVDITE UL Had3)
g}J . < 9 d o 9 A
Gy wrdunanavuaiiulyle A lvine
ORJ./J\L Y A AAa 1 o o A
ol - L anuauravIeym naandAyn
[l == IR
ST (R 930U 1y lvinaay
T Ay Y 9 i ) '
\ > LLW‘L!Q?JG]HUliJ Aa18 Ishikawa dlagram!,mﬁ

.@ | Comratonnotpetomed Incorectly set i ﬁ}ﬂju ﬁjﬂyﬂilﬂwqg
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Potential Areas of Use(s)

FTA can be used to establish the pathway to the root cause of the failure. FTA can be used to
investigate complaints or deviations in order to fully understand their root cause and to ensure that
intended improvements will fully resolve the issue and not lead to other issues (i.e. solve one problem
yet cause a different problem). Fault Tree Analysis is an effective tool for evaluating how multip_ <
factors affect a given issue. The output of an FTA includes a visual representation of failure modes. It is
useful both for risk assessment and in developing monitoring programs.




Fault Tree Analysis (FTA)
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Tool for Risk Assessment (Cont.)

Hazard Analysis and Critical Control Points (HACCP)

>
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remove or to mitigate biological, microbiological, chemical or physical hazards.
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I.5 Hazard Analysis and Critical Control Points (HACCP)

HACCP is a systematic, proactive, and preventive tool for assuring product quality, reliability, and
safety (see WHO Technical Report Series No 908, 2003 Annex 7). It is a structured approach that
applies technical and scientific principles to analyze, evaluate, prevent, and control the risk or adverse
consequence(s) of hazard(s) due to the design, development, production, and use of products.

HACCP consists of the following seven steps:

1. conduct a hazard analysis and identify preventive measures for each step of the process;
determine the critical control points;

establish critical limits;

establish a system to monitor the critical control points;

i & W W

establish the corrective action to be taken when monitoring indicates that the critical control points
are not in a state of control;

o

establish system to verify that the HACCP system is working effectively;

7. establish a record-keeping system.

T
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Tool for Risk Assessment (Cont.)

Hazard Analysis and Critical Control Points (HACCP)

Potential Areas of Use(s)

HACCP might be used to identify and manage risks associated with physical, chemical and biological
hazards (including microbiological contamination). HACCP is most useful when product and process
understanding is sufficiently comprehensive to support identification of critical control points. The
output of a HACCP analysis is risk management information that facilitates monitoring of critical points
not only in the manufacturing process but also in other life cycle phases.




Tool for Risk Assessment (Cont.)

Hazard Operability Analysis (HAZOP) “What if”” or “What happened if” questions

“Guide-words” (e.g. No. More, Other than, Part of, etc.)
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"IJ’EJ\‘]ﬂTi’l’)’E)ﬂL!,‘]J‘]JW%"EJﬂ"l'iﬁN"lu"U@\‘]’iz‘U‘]J Lﬂ%f‘)\‘]‘ﬁ}ﬂﬁ Consider variations in operating parameters
Potential Areas of Use(s) Proactive QRM Identify any hazards or failure points

HAZOP can be applied to manufacturing processes, including outsourced production and formulation as
well as the upstream suppliers, equipment and facilities for drug substances and drug (medicinal)
products. It has also been used primarily in the pharmaceutical industry for evaluating process saf(qu\:
hazards. As is the case with HACCP, the output of a HAZOP analysis is a list of critical operations for
risk management. This facilitates regular monitoring of critical points in the manufacturing process.




Tool for Risk Assessment (Cont.)
Preliminary Hazard Analysis

(PHA)
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Potential Areas of Use(s) Proactive QRM

To identify future risk

The identification of the possibilities that
the risk event happens

The qualitative evaluation of the extent
of possible injury or damage to health

that could result

PHA might be useful when analyzing existing systems or prioritizing hazards where circumstances
prevent a more extensive technique from being used. It can be used for product, process and facility
design as well as to evaluate the types of hazards for the general product type, then the product class,
and finally the specific product. PHA is most commonly used early in the development of a project
when there is little information on design details or operating procedures; thus, it will often be a\ =
precursor to further studies. Typically, hazards identified in the PHA are further assessed with other

risk management tools such as those in this section.




Tool for Risk Assessment (Cont.)

Risk ranking and filtering
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Annex I: Methods & Tools
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Tool for Risk Assessment (Cont.)

Risk ranking and filtering

Potential Areas of Use(s)

Risk ranking and filtering can be used to prioritize manufacturing sites for inspection/audit by
regulators or industry. Risk ranking methods are particularly helpful in situations in which the portfolio
of risks and the underlying consequences to be managed are diverse and difficult to compare using a

single tool. Risk ranking is useful when management needs to evaluate both quantitatively-assessed
and qualitatively-assessed risks within the same organizational framework.
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Table 3

Examples of common risk management tools

Risk management tool

Description, attributes

Potential applications

TJools

Diagram analysis

- Flowcharts

- Check sheets

- Process mapping

- Cause/effect diagrams

Simple techniques that
are commonly used to
gather and organize
data, structure risk
management processes
and facilitate decision-
making

Compilation of
observations, trends or
other empirical information
to support a variety of

less complex deviations,
complaints, defaults or
other circumstances

Risk ranking and
filtering

Method to compare and
rank risks

Typically involves
evaluation of multiple
diverse quantitative and
qualitative factors for each
risk, and weighting factors
and risk score

Prioritizing operating
areas or sites for audit or
assessment

Useful for situations when
the risks and underlying
consequences are diverse
and difficult to compare
using a single tool

Fault-tree analysis

Method used to identify all
root causes of an assumed
failure or problem

Used to evaluate system
or subsystem failures one
at a time, but can combine
multiple causes of failure
by identifying causal chains
Relies heavily on full
process understanding to
identify causal factors

Investigate product
complaints
Evaluate deviations

“z
-~
\

continues
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Table 3 continued

Risk management tool

Description, attributes

Potential applications

Tools

Hazard operability
analysis (HAZOP)

« Tool assumes that risk
events are caused by
deviations from the design
and operating intentions

» Uses a systematic
technique to help identify
potential deviations from
normal use or design
intentions

- Access manufacturing
processes, suppliers,
facilities and equipment

« Commonly used to
evaluate process safety
hazards

Hazard analysis and
critical control point
(HACCP)

- Identify and implement
process controls that
consistently and
effectively prevent hazard
conditions from occurring

« Bottom-up approach that
considers how to prevent
hazards from occurring
and/or propagating

- Emphasizes strength of
preventive controls rather
than ability to detect

- Better for preventive
applications than reactive

- Valuable precursor or
complement to process
validation

- Assessment of the
efficacy of critical control
points and the ability to
consistently execute thefn-

-~

for any process \
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L UUIII\, Vv uvivul

Failure modes effects  « Assumes comprehensive  + Evaluate equipment Table 3 continued
analysis (FMEA) understanding of the and facilities; analyse a
process and that CPPs manufacturing process Risk managementtool  Description, attributes ~ Potential applications

have been defined priorto  toidentify high risk steps
initiating the assessment.  and/or critical parameters Tools
Tool ensures that CPPs will

be met. Failure modes effects  + Highly dependent upon

+ Assesses potential failure analysis (FMEA) strong understanding of
modes for processes, and product, process and/or
the probable effect on facility under evaluation
outcomes and/or product

» Qutput is a relative "risk
score” for each failure
mode

performance

« Once failure modes are
known, risk reduction
actions can be applied to
eliminate, reduce or control
potential failures

Source: Based on reference 9, This table has been amended, but was originally produced within the
context of the Product Quality Research Institute (PQRI), 2107 Wilson Blvd Suite 700, Arlington, Virginia
22201-3042, USA; web site: http://www.pqri.org/index.asp. PQRI has kindly agreagl o the use of its
continues  matera, v
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Minor Deviations
When the deviation does not affect any quality attribute, a critical process parameter, or an
equipment or instrument critical for process or control, it would be categorized as Minor, and

Major Deviations

When the deviation affects a quality attribute, a critical process parameter, an equipment or
instrument critical for process or control, of which the impact to patients (or

personnel/environment) is unlikely, the deviation is categorized as Major requiring immediate
action, investigation, and documented as such by the appropriate SOP. Possible examples of

Critical Deviations

When the deviation affects a quality attribute, a critical process parameter, an equipment or
instrument critical for process or control, of which the impact to patients (or personnel or
environment) is highly probable, including life threatening situation, the deviation is categorized

as Critical requiring immediate action, investigated, and documented as such by the appropriate
SOP. o IS

-\
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& QEJEJ'N Deviation

- Use of unapproved reference standard to test an API or drug product.
- Inadequately trained personnel to perform sterility tests.
- Production started without line clearance,

- Filter integrity test has been carried out using equipment with no documented installation
qualification completed.

- Gross misbehavior of staff in a critical aseptic process.

- Pressure differential out of established limits in aseptic fill areas.

- Operational parameter out of range for a parameter defined as non-critical.

- Untrained personnel responsible for segregating the approved and rejected raw material
in the warchouse d:
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Ref: https://specialties.bayt.com/en/specialties/q/307183/what-is-the-difference-between-out-of-specification-and-out-of-limit/
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O ﬁzumm@;ﬁ}ugm (Identify Root Cause)

W 1/1AM3uA 1 (Take Corrective & Preventive action)
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Minor Deviations

Minor Deviations may be treated as follows:

Item# | MINOR DEVIATION

1 Description

2 Correction

3 Efficacy and Conclusion
4 Data base record

Major or Critical Deviations

Major or Critical Deviations may be treated as follows:

Item #

MAJOR or CRITICAL DEVIATION

Description

Correction

Efficacy of Correction

Batch Disposition, if applicable

Root Cause Investigation

CAPA

Efficacy of Corrective Action

Conclusion

O XN W | -

Data base record

CaaN>
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szuumMsusmIsdasuudad (Change management system)

Change control
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A =
szuumsusmstdasunilas (Change management system)

B Change level
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detectable impact on
formulation quality and

performance

Not necessary to validate

(PQR and stability study)
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impact on formulation quality formulation quality and
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