Fal — B G B Y A R LR e SRt direction or rate of change of a variable(s)
B
AT a °
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ML R EREy Ef T B
( Appendix I: Risk Management Methods and Tools )

A Z B ERRTREERAEEHK The purpose of this appendix is to provide a

MR LERREEx — kX $ T H > general overview of and references for some
REEL—BAOMBRRLE T - B4 E of the primary tools that might be used in
EHREATDBRARNHFE R LAEZE S 4 quality risk management by industry and
WA MmN o BARE—BFHmEH 2 regulators. The references are included as an
HE o FEAARFEM—MR—FETRET aid to gain more knowledge and detail about
HMANGERBREERFZE—MEER - the particular tool. This is not an exhaustive

list. It is important to note that no one tool or
set of tools is applicable to every situation in
which a quality risk management procedure is

used.

1.1

A4 EmEEZ M H A%  (Basic Risk Management Facilitation Methods )

—e b aRBIE R E R RZHIE 0 X Some of the simple techniques that are
LA REEER T EHME commonly used to structure risk management
by organizing data and facilitating
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decision-making are:

o ARH

o Flowcharts

. REE

o Check Sheets

o BE[E K

o Process Mapping

o REMZEE X (T4#47%5 ) ERE
AE ) -

o Cause and Effect Diagrams (also called an
Ishikawa diagram or fish bone diagram)

1.2 %KX %R o# (Failure Mode Effects

Analysis (FMEA) )

FMEA (% R, IEC 60812) t4st42 5 B H ¥

HER R/ R AEMEREZ T AEBE » IR—EH
R R IS - kBB —B &

SR R ARAR T i CABERR ~ Bl 3% ~ ) kdE
H B LB - FMEA Y A LR
B8R - FMEA &7 7k LA 32 5 ah o
Mo BT RSB AR
FEHEA - JIRRBERAMOE FRIZEX
Bz TR IE Z R —ARMA N TR -

FMEA (see IEC 60812) provides for an
evaluation of potential failure modes for
processes and their likely effect on outcomes
and/or product performance. Once failure
modes are established, risk reduction can be
used to eliminate, contain, reduce or control
the potential failures. FMEA relies on product
and process understanding. FMEA
methodically breaks down the analysis of
complex processes into manageable steps. It
is a powerful tool for summarizing the
important modes of failure, factors causing
these failures and the likely effects of these
failures.

A2 09 4 FA AR

(Potential Areas of Use(s)

\—

FMEA =T F 742 B B R 1 S0 08 B B 8] R
&% HE e R -

FMEA can be used to prioritize risks and

monitor the effectiveness of risk control

activities.

FMEA =T Ji& Fi % 3%t B3kak > B3] A7 4
WEUSFERAHESRERYPE - &
SRR A 4B 59 2 B R /R4 - FMEA 2
AW/ R R BT RiE— 5 54 &b

7| ERECE o K o

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.

L3k X » ME A M4 54 (Failure Mode Effects and Criticality Analysis ° FMECA )
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FMEA ] fu i34 » NS R 2 B ERLE
AL~ HEG 2B AKE > AR HARA
Mo B A R K 0 BUE RS ST
(FMECA : 4 8 IEC 60812) - & #4754
B oA R E SR BAEMK -

FMEA might be extended to incorporate an
investigation of the degree of severity of the
consequences, their respective probabilities of
occurrence, and their detectability, thereby
becoming a Failure Mode Effect and
Criticality Analysis (FMECA; see IEC
60812). In order for such an analysis to be
performed, the product or process
specifications should be established.

FMECA #& 78 32 424 J& 38 Ao FA By 44 46 0 7T 4
A R Rk B R A ©

FMECA can identify places where additional
preventive actions might be appropriate to
minimize risks.

7B 4 &Y 1% A 48 3% (Potential Areas of Use(s) )

FMECA A # B ¥ B REZRNHA
W BRAMZEARARR M ER
BIRF e -FMECA 2 & % &8 — %3
BEX AR R " 3 BAL AR H R
el At b S X SR

FMECA application in the pharmaceutical
industry should mostly be utilized for failures
and risks associated with manufacturing
processes; however, it is not limited to this
application. The output of an FMECA is a
relative risk “score” for each failure mode,
which is used to rank the modes on a relative
risk basis.

1.4 sk 2 #HKk 54 (Fault Tree Analysis * F

TA)

FTA T B (% R IEC 61025) 218 & —18 & &
REBASREEEMZ R BT LS
RAFELERZ AT & %) K88 — 18
BB AT Rk 2 2B R B AR E A
BB T RS f—H « ZERAK
BEABHHBAB T2 AZEIAB TE
—RB% > HerkBAMMEABEEY
B ("R RE) iz o FTA A @R

The FTA tool (see IEC 61025) is an approach
that assumes failure of the functionality of a
product or process. This tool evaluates system
(or subsystem) failures one at a time but can
combine multiple causes of failure by
identifying causal chains. The results are
represented pictorially in the form of a tree of
fault modes. At each level in the tree,
combinations of fault modes are described
with logical operators (AND, OR, etc.). FTA
relies on the experts’ process understanding to
identify causal factors.

B uyiE A4EE  (Potential Areas of Use(s))
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FTA 3 RS E R K AR AR R 893
1% - FTA/F R RAEF Rk ipdk  U7Td
BRAERARE » BHEFETATHEESR
TREMRLFAA S MR G AL
(ABp > AR T — 1B P RA%P X 3] 42 % — 18
REW B ) -k Z BRI RFRZ S &
FHN LA EN AR TR -
FTA 2 # H &4 T Rey kM X ik - &
R IE R E R S o A H A 8

% -

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 multiple
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.

L5 2E9# AWM E 4% (Hazard Analysis and Critical Control Points ° HACCP)

HACCP % Z {7 & shot B ~ T MR R L
M2 A GME - HRERTBEH RS TE(ZA
WHO Technical Report Series No 908, 2003

Annex 7) - iE & — B &L X ZH ik
TR H Ao ft 269 RIE > 547 ~ 3+~ 1R

By Bl A sb 23~ B - A A RE
Ao EaEmALEZRARXF RER -

HACKCEP is a systematic, proactive, and
preventive tool for assuring product quality,
reliability, and safety (see WHO Technical
Report Series No 908, 2003 Annex 7). Itis 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 &4 F 5] 7 8% ¥ :

HACCP consists of the following seven steps:

() HEEE—BSTBEBITLEEI>H L
PRI E TR 5

(1) conduct a hazard analysis and identify
preventive measures for each step of the
process;

(2) REBsEEH 2L

(2) determine the critical control points;

(3) HIBHSIRE S

(3) establish critical limits;

(4) #x—EERHEEFIG RHL S

(4) establish a system to monitor the critical
control points;

(5) #ILg A H M sE I AREEFK
REBT » IR G IEHE G

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

(6) BIL A% BT HACCP 4 4hfe h &
¥

(6) establish system to verify that the HACCP
system is working effectively;

() #y—ERGFLHEZLHL -

(7) establish a record-keeping system.

e 648 A 4833 (Potential Areas of Use(s))
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HACCP T #& B 72k 3240 % 32 dL 38 2 - 4L
PRAMZLZ EE(OIEMEMS LS

) MR c THAEASLREEZZ
BRAER L 0 LA AT RSB FI B ey AR R
a4 > Bl HACCP s &4 A - HACCP 5-# 84
AHARGPEEN - FMEAH BB

T B EHAEGARYGBEY > %R
ME A BB sEE B B R o

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.

A EFREM S (Hazard Operability Analysis ° HAZOP)

HAZOP ( %R IEC 61882) 44 B & B[4
A MR RFEB MR
iRt  c B —EALMB A RER
oo LBAMAI R ATIE"4E 5] B RER L
E "5 FE" (e "B "R S
BEA"S"ER"E) AR 6 28 ()
dooo FH S EE) Lo REBhAEABEM L
AR RE B2 B  BEFIE
A—@mANB@amZBk - BEABBEH
BUERRAELZ R RAEER G R 4
B

HAZOP (see IEC 61882) is based on a theory
that assumes that risk events are caused by
deviations from the design or operating
intentions. It is a systematic brainstorming
technique for identifying hazards using
so-called “guide-words”. “Guide-words”
(e.g., No, More, Other Than, Part of, etc.) are
applied to relevant parameters (e.g.,
contamination, temperature) to help identify
potential deviations from normal use or
design intentions. It often uses a team of
people with expertise covering the design of
the process or product and its application.

7B A4 b4 A 483k (Potential Areas of Use(s)

HAZOP T i Fi BB R % b2 B 3538
2o ORI AEEART R EMHEER
HEEk c ERCERANEETE > £
ZUFRERETAMYAE - AR
HACCP Z %%, » HAZOP 542 & & —
EHRREEZEEENFE - THB
S RURCP A el - S ) oD

HAZQP 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 safety hazards. As is the case with
HACCEP, 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.

L7 F%A£E 24 (Preliminary Hazard Analysis * PHA)
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PHA & — @447 T B > 3% T B &R AT i
W18 E R R X AR R ok A A
AR RTAREF RBEZ AT - BERK
HAFEMN BFRBHELE—THFS %k
EmBRARZBEAKRE AT HAOS

PHA is a tool of analysis based on applying
prior experience or knowledge of a hazard or
failure to identify future hazards, hazardous
situations and events that might cause harm,
as well as to estimate their probability of
occurrence for a given activity, facility,
product or system. The tool consists of:

1) 2R 5 6 T REdE

1) the identification of the possibilities that
the risk event happens,

2) iR TRERZGERBEREN L
P

2) the qualitative evaluation of the extent of
possible injury or damage to health that
could result and

3) MALESFHZRERRATREEAE
¥ E o R

3) arelative ranking of the hazard using a
combination of severity and likelihood of
occurrence, and

4) FERTAEZ K & -

4) the identification of possible remedial
measures

B 648 FA AR (Potential Areas of Use(s)

THARATER —B 2R3 Ak
P BEA AR e EZIESIEFE > PHA
THABRA ARG - TTANES - 2R
WA ZKET 0 IS —RE LA R
BHESy ARG ABHRE X AE - PHA
R ERERN—ATZZHBE -
AREHE BN a3t IE ERF LR AR
YeER B EEFERE—FAR
6 —EATH - A > £ PHA v #3024
T BRABARG PR T2 ERAKREE
T H—d  #— o l3PE -

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.

1.8 A& » ¥ & &% (Risk Ranking and Filtering )

TR 5 BB B 3 A R Eo B L 4 Ry T
B ARARZRARyRAAE S5
—RMZ F e 8 g T E K v L3P

& - BETEOGREE  H—EEAKRE
R MR SRR R AR AR
B FARTRZE R BREATELSR—
18 B — a9 A8 R 48 > ™% T A R
B o “ERiE B SAH R o B AT e
HRRENLXGFLE > THAKERR &
M RERE Ry BABNETERBR

Risk ranking and filtering is a tool for
comparing and ranking risks. Risk ranking of
complex systems typically requires evaluation
of multiple diverse quantitative and
qualitative factors for each risk. The tool
involves breaking down a basic risk question
into as many components as needed to
capture factors involved in the risk. These
factors are combined into a single relative risk
score that can then be used for ranking risks.

481




BAR e

“Filters,” in the form of weighting factors or
cut-offs for risk scores, can be used to scale or
fit the risk ranking to management or policy
objectives.

7B 1 &Y 1% A 483 (Potential Areas of Use(s))

TR - 4R B 3B 7T A Y 3 35 P bk AR
TR > U ET R R T ERARE/AE
oo NREAASBREEREENBREZR
Z 50 BH#UER E— T BB TR
BERLE > BRRYBRTELERAK - €%
BLEEAMBEAKEERN  FEETEA
TR Z R Ry &AR R -

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.

L9 #eht 43t = B (Supporting Statistical Tools )

BRI TATIHARESLERABREE - &
P9 T AT A 2L 0 BAE 31 - F bR R g
EHEEMH BRRETEMER T
BREEHBETELRERAZ LT R
ST AFE

Statistical tools can support and facilitate
quality risk management. They can enable
effective data assessment, aid in determining
the significance of the data set(s), and
facilitate more reliable decision making. A
listing of some of the principal statistical tools
commonly used in the pharmaceutical
industry is provided:

(D) ZHE - Pl

(1) Control Charts, for example:

- AAMEHIE (2R 1SO 7966) ;

-Acceptance Control Charts (see ISO
7966)

- AR E TR E AR S 6B
B (%A 1SO7873)

-Control Charts with Arithmetic Average
and Warning Limits (see ISO 7873)

. Bfhtafo@ (ISO7871);

-Cumulative Sum Charts (see ISO 7871)

- Shewhart % 4| B (% &, I1SO 8258) ;

-Shewhart Control Charts (see ISO 8258)

- oA B -

-Weighted Moving Average

(i) Tkt (DOE);

(i1) Design of Experiments (DOE)

(iti) & 7 1

(ii1) Histograms

(iv) Pareto [

(iv) Pareto Charts

(V) AR 2H -

(v) Process Capability Analysis
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