WHO-937-Appendix 3 Cleaning validation
Mx3 EERIE

1. Principle J&

2. Scope

3. General &

4. Cleaning validation protocols and reports Vi 5l 77 22 Fli i 9eiE
e

4.1 Cleaning validation protocols & i 5 5 %

4.2 Cleaning validation reports & ETR 5

5. Personnel A i

6. Equipment ¥4

7. Detergents ¥t

8. Microbiology ¥y

9. Sampling HUkE

9.1 General #fit

9.2 Direct surface sampling (direct method) 2 B EURE (EAETE)
9.3 Rinse samples (indirect method) ¥EEURE (] 515)

9.4 Batch placebo method %} [ 51

10. Analytical methods 37 /5%

11. Establishing acceptable limits #ffi i& 5 i fR 2

#
=
i
R
p=|



1. Principle J&

1.1 The objectives of good manufacturing practices (GMP) include
the prevention of possible contamination and
cross-contamination of pharmaceutical starting materials and

products.
GMP) H bR A4 105 24 St AL A PR it 7T B8 % AR TS G5 X
5 QAT T o

1.2 Pharmaceutical products can be contaminated by a variety of

substances such as contaminants associated with microbes,
previous products (both active pharmaceutical ingredients (API)
and excipient residues), residues of cleaning agents, airborne
materials, such as dust and particulate matter, lubricants and
ancillary material, such as disinfectants, and decomposition
residues from:
VFZ W5 H AT REXS 245 Mg BTG Gy, IR B BTN (B
GRS APIRVART R B YD) TE BB . ot ik
AAERLY) T AR B AR I B ) RAS BT 18 O 23 i
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— product residue breakdown occasioned by, e.g. the use of
strong acids and alkalis during the cleaning process; and
AR Vi A PP Sl FH SRR iR B 5 | RS 17 Rt T B 20 e AN

— breakdown products of the detergents, acids and alkalis that
may be used as part of the cleaning process.

FREFH TR R AR ) RS 20 ) o

1.3 Adequate cleaning procedures play an important role in
preventing contamination and cross-contamination. Validation of
cleaning methods provides documented evidence that an
approved cleaning procedure will provide clean equipment,
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suitable for its intended use.
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1.4 The objective of cleaning validation is to prove that the
equipment is consistently cleaned of product, detergent and
microbial residues to an acceptable level, to prevent possible
contamination and cross-contamination.

TEVEIAE B AL TUE IR A IR 24T 5 77 i 1G WA AR AE ik
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1.5 Cleaning validation is not necessarily required for non-critical
cleaning such as that which takes place between batches of the
same product (or different lots of the same intermediate in a bulk
process), or of floors, walls, the outside of vessels, and following
some intermediate steps.

ERBEPNE VA — & FEIFEIUE,  W[E— 7w A B A 15
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1.6 Cleaning validation should be considered important in
multiproduct facilities and should be performed among others,
for equipment, sanitization procedures and garment laundering.
TV WA RS 22 77 i A2 P B R W AR B, UL AR A
AR AR e B AT R IR IE o

2. Scope YaF

2.1 These guidelines describe the general aspects of cleaning
validation, excluding specialized cleaning or inactivation that
may be required, e.g. for removal of viral or mycoplasmal

% 3 W 3£ 34 0



2.2

contaminants in the biological manufacturing industry.
TR TIE IR E YRR, AR W 2547 b B R R R
T B B S SRS LA 1 L 11T Bt .

Normally cleaning validation would be applicable for critical
cleaning such as cleaning between manufacturing of one
product and another, of surfaces that come into contact with
products, drug products and API.
TEE IR R S T OB, AN E AR R S
P 24 R APl 2 TR Vs

3. General #R

3.1 There should be written SOPs detailing the cleaning process for

3.2

equipment and apparatus. The cleaning procedures should be
validated.

A i HI Y SOP SR AT e 4 AR FNIE L AR . 1B 7 L A
N TATTEN

The manufacturer should have a cleaning policy and an

appropriate procedure for cleaning validation, covering:

A 7 e L) S T VR UK DA S i T T SRR R, B DU AR

?:

« surfaces that come into contact with the product;
57 it A 2 T PR T

. cleaning after product changeover (when one
pharmaceutical formulation is being changed for another,
completely different formulation);
B il J R v C— R 2 S G T K 4 5 — g AN R 77 1)
2y b BRI

* between batches in campaigns (when the same formula is
being manufactured over a period of time, and on different
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days);

B B At 2B = 4 K TR 7 A AT RC 7 7 b AE 225 — BN 1) J5 )
A7)

bracketing products for cleaning validation. (This often
arises where products contain substances with similar
properties (such as solubility) or the same substance in
different strengths. An acceptable strategy is to first
manufacture the more dilute form (not necessarily the
lowest dose) and then the most concentrated form. There
are sometimes “families” of products which differ slightly as
to actives or excipients.); and

TS SR RN il (2 R AT 277 il B A AR (A
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A 2 72 AR SR i, RAETE P RO B R A R
e )

periodic evaluation and revalidation of the number of
batches manufactured between cleaning validations.

X FEREAT TR S0 UE S AR 7 R4 (CHE AT 1) Jo) BT 1 U £k R PB4

3.3. At least three consecutive applications of the cleaning
procedure should be performed and shown to be successful to
prove that the method is validated.

TEEAES R, BN TIEL: = JOFE R T IR IESE ),
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4. Cleaning validation protocols and reports JEERES RAEE

BAER &

4.1 Cleaning validation protocols JEWERIE SR
4.1.1 Cleaning validation should be described in cleaning validation
protocols, which should be formally approved, e.g. by the quality
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control or quality assurance unit.
TSR R IR RS IR DT 58, B gt it o B 47 i) 55
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4.1.2 In preparing the cleaning validation protocol, the following
should be considered:
) T T VR SR IE T FE N B
— disassembly of system;
ARG AR EIE
— precleaning;
T
— cleaning agent, concentration, solution volume, water quality;
TEVEAR R VAR, KR
— time and temperature;
I [f) L
— flow rate, pressure and rinsing;
i N SRR Y
— complexity and design of the equipment;
W IR BRI BT
— training of operators; and
BAEN BRI,
— size of the system.

RGN

4.1.3 The cleaning validation protocol should include:
{ERCEANWIE INAIRER
+ the objectives of the validation process;
UEH M
+ the people responsible for performing and approving the
validation study;
B UEW FURIPAAT N SURIHE RN 54
» the description of the equipment to be used, including a list

%6 7 3k 34 01



of the equipment, make, model, serial humber or other

unique code;

Pt & ik, BIEwRSLAR. Wi, 5. FAS g

EE AR

the interval between the end of production and the

commencement of the cleaning procedure (interval may be

part of the validation challenge study itself)

A7 5 RORI I Vit T4 2 ) R ) B CTR) Bt FT DL B0 iE Bk i T 7

) —#B )

— the maximum period that equipment may be left dirty
before being cleaned as well as the establishment of the
time that should elapse after cleaning and before use;
WA TTIRIE R AT AL T3 G m) B KT, DL s i 5 2
N YRS TR I B T £ T B A A

the levels of microorganisms (bioburden);

WA CEMARED G

the cleaning procedures (documented in an existing SOP,
including definition of any automated process) to be used for
each product, each manufacturing system or each piece of
equipment;

TR s AR RGBS B S LR I

SOPIEA, MALEAEAMT H AL R E SO

all the equipment used for routine monitoring, e.g.

conductivity meters, pH meters and total organic carbon

analysers;

H# AR T a g, e, pHit. TOC ik

the number of cleaning cycles to be performed consecutively;

ST BOIE T I8 UE TR A KL

the sampling procedures to be used (direct sampling, rinse
sampling, inprocess monitoring and sampling locations) and
the rationale for their use;

B MR R CELEEIORE, WhoRECRE . 7RG M RERE R
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B NG R
the data on recovery studies (efficiency of the recovery of
the sampling technique should be established);
PREVETFEEE N E BUREROR IR 3503
the analytical methods (specificity and sensitivity) including
the limit of detection and the limit of quantification;
GiTITE CRIEMEMRBUE) , ARk IRLODH & #RLOQ
the acceptance criteria (with rationale for setting the specific
limits) including a margin for error and for sampling
efficiency;
S ebritE SRR E BREE BB R D), A R 22 IR P AURE 2%
RIRE
the choice of the cleaning agent should be documented and
approved by the quality unit and should be scientifically
justified on the basis of, e.g.
TE BT R £ A SCEHIE R, 20 5T &5 14k vE s R
R FEET DU I SRR A
— the solubility of the materials to be removed;
L BRI 5T 10 i
— the design and construction of the equipment and
surface materials to be cleaned,;
A I BRI R DA K e B v I 2R T A o
— the safety of the cleaning agent;
THYERII) 22 At
— the ease of removal and detection;
i A ARG 7 5 1
— the product attributes;
77 b JE
— the minimum temperature and volume of cleaning agent
and rinse solution; and
T AT B VA VR I B TR P AR AR,

— the manufacturer's recommendations;
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AP R A
* revalidation requirements.
BRI EER

4.1.4 Cleaning procedures for products and processes which are very

similar do not need to be individually validated. A validation
study of the “worst case” may be considered acceptable. There
should be a justified validation programme for this approach
referred to as “bracketing”, addressing critical issues relating to
the selected product, equipment or process.
FAL 2R AL T Z RS E R e AN T B BT IRAE R . WIAT
FR T VLA IR BE SR AL i R 2R T2 e — M AR R TE
SR JE AR PITade r ity WA AN T A 5 O B i) A S — & BN B
UETT 3. FHE B S A AR bR e B JEAIL b, ) BT e R L
PVEAEREF . X IRIRUE WAL R 2 N HE 55

4.1.5 Where “bracketing” of products is done, consideration should be
given to type of products and equipment.

NP AT HE SRR, N R R A IR SR A

4.1.6 Bracketing by product should be done only when the products
concerned are similar in nature or property and will be
processed using the same equipment. Identical cleaning
procedures should then be used for these products.

FH 2T M B i e AR ot sl 1 B 2R A0) Bl Al R A2, 4
A LAREAT 77 il 55 50K o 0 I 7 i AR BRI, N 2R
HH A F SRR 5 o

4.1.7 When a representative product is chosen, this should be the one
that is most difficult to clean.

WP BA AR NE I 5o LA VR 7 o
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4.1.8 Bracketing by equipment should be done only when it is similar

equipment, or the same equipment in different sizes (e.g. 300,
500-I and 1000-I tanks). An alternative approach may be to
validate the smallest and the largest sizes separately.

VA5 5 V2 Y0 UE A ZUA AR ALLBE 2 AN [R] RS AR ) 1 #% (21, 300
Jt. 5007+, 10007H#ET) o AR BRI TTE, RI4 AL IIE
B RN R A%

4.2 Cleaning validation reports J&EERIFRE
4.2.1 The relevant cleaning records (signed by the operator, checked

by production and reviewed by quality assurance) and source
data (original results) should be kept. The results of the cleaning
validation should be presented in cleaning validation reports
stating the outcome and conclusion.

TRAFHHTE S IC T (BEAN RS, i Nk, BiEfRIE
AN MREE (RIS R .« R IER & e i
THIRUESS R, JRan A 245 RIFHEAT 4

5. Personnel A\H&

51

Personnel or operators who perform cleaning routinely should be
trained and should be effectively supervised.

JSERF AT W15 1 AN B B R 3 AT B I A R

6. Equipment ¥4

6.1

Normally only procedures for the cleaning of surfaces of the
equipment that come into contact with the product need to be
validated. Consideration should be given to “non-contact” parts
of the equipment into which product or any process material may
migrate. Critical areas should be identified (independently from
method of cleaning), particularly in large systems employing
semi-automatic or fully automatic clean-in-place systems.

—RCEGLE R AR TR A A R T R AT IRIE
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6.2

6.3

6.4

[ I 3 2 2% R AR A AR 53, DR DA™ i B T 2R AT RERS B B X L2
By RN B X AHEAT S 0 CMAL T , JRHERH
FHIEAEHYCIPRAMIEL RS-

Dedicated equipment should be used for products which are
difficult to clean, equipment which is difficult to clean, or for
products with a high safety risk where it is not possible to
achieve the required cleaning acceptance limits using a
validated cleaning procedure.

HMECAIB V™ . B, B0 B A AR AN 5 18 B 2R T
ISR AE R, NR A B

Ideally, there should be one process for cleaning a piece of
equipment or system. This will depend on the products being
produced, whether the cleaning occurs between batches of the
same product (as in a large campaign) or whether the cleaning
occurs between batches of different products.

g b, BN RERARGNA —EEELE . KBTI
R, A E P CAnR B B AR 7D LKA 75 v
B T A AN F P ALK AT R TV o

The design of equipment may influence the effectiveness of the
cleaning process. Consideration should therefore be given to the
design of the equipment when preparing the cleaning validation
protocol, e.g. V-blenders, transfer pumps or filling lines.

B I BT AT BE S MR s L 2RO o DR G E ) T Vs SRR T
G N R R, WVELGERERS . fik I A 2k .

7. Detergents JB¥EH)

7.1

Detergents should facilitate the cleaning process and be easily
removable. Detergents that have persistent residues such as
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7.2

7.3

7.4

cationic detergents which adhere very strongly to glass and are
difficult to remove, should be avoided where possible.
VAR B T TEIE5 TR s 5 sm (e
RGP 33 b B ATS BR ) 85 7 AR RR LB B WD Vs 1), R AT
DA T 238 4 A5 P

The composition of the detergent should be known to the
manufacturer and its removal during rinsing, demonstrated.

PR BRI PE AR S 7y I 1 MR e e 25 BRIX S 7 o

Acceptable limits for detergent residues after cleaning should be
defined. The possibility of detergent breakdown should also be
considered when validating cleaning procedures.

Tl E T RS T B O T S IR o FEBEAT T AR SRR I
M FETE R 7 AR P REE

Detergents should be released by quality control and, where
possible, should meet local food standards or regulations.

TE BT o R TBUAT, S, RIS A AR v
JE o

8. Microbiology 4%

8.1 The need to include measures to prevent microbial growth and

remove contamination where it has occurred should be
considered.

87 7% FEE 15 f H E T I A A AT 5 e O i

8.2 There should be documented evidence to indicate that routine

cleaning and storage of equipment does not allow microbial
proliferation.

AT SCAFUE BB AT I i A ORAE AN S L R D o

12 U 4k 34 0



8.3

8.4

8.5

The period and conditions for storage of unclean equipment
before cleaning, and the time between cleaning and equipment
reuse, should form part of the validation of cleaning procedures.
TV ANV (A% O RAE I AL M 2%, DA R V4% T Vit AP 2
(1) FRT N B TRD RS, A DTS A PP I A — 80

Equipment should be stored in a dry condition after cleaning.
Stagnant water should not be allowed to remain in equipment
after cleaning.

B Ja M OREAE TR, Hied EARVFEA LK.

Control of the bioburden through adequate cleaning and
appropriate storage of equipment is important to ensure that
subsequent sterilization or sanitization procedures achieve the
necessary assurance of sterility, and the control of pyrogens in
sterile processing. Equipment sterilization processes may not be
adequate to achieve significant inactivation or removal of
pyrogens.

T I 78 73 R VA% T Vi M 2 R VB o% DR AF RS R AR W A, 0 TR
I J5 8 K P B0 B R 2 31 a0 S T T PR AIE A TG T Ak B o kS 1)
el AR E S, W TR AL BN —E e Ik B R A R A Bl
TR

9. Sampling BUFE

9.1 General ¥R
9.1.1 Equipment should normally be cleaned as soon as possible after

use. This may be especially important for operations with topical
products, suspensions and bulk drug or where the drying of
residues will directly affect the efficiency of a cleaning procedure.
— BT, B e RSB BT o AR R 24
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9.1.2 Two methods of sampling are considered to be acceptable.
These are direct surface sampling and rinse samples. A
combination of the two methods is generally the most desirable.
A PR ATAT RIURE T i, BRI BB URE R ph B IR o 9 7V
R 485 A3l T AR 2 B BB

9.1.3 The practice of resampling should not be used before or during
cleaning and operations and is acceptable only in rare cases.
Constant retesting and resampling can show that the cleaning
process is not validated because these retests actually
document the presence of unacceptable residue and
contaminants resulting from an ineffective cleaning process.
TV S A A s R v B R ORE AN AT, XA R A D
SO o LB HEAT B I A B R IURE P e R L
BARAE, PR i e B I SE PR R 1 R e R IR e 3
FRI AN T B2 52 5% BR D A5 e AR A

9.2 Direct surface sampling (direct method) FHE A (N

%)

Note: This method of sampling is the most commonly used and
involves taking an inert material (e.g. cotton wool) on the end of
a probe (referred to as a “swab”) and rubbing it methodically
across a surface. The type of sampling material used and its
potential impact on the test data is important as the sampling
material may interfere with the test. (For example, the adhesive
used in swabs has been found to interfere with the analysis of
samples.)
T XMEURE T RO, RAE AR B R G BE R SR &
i (BRONECT) EREYERM B CAnBIERE) o BRI OO A R
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A T KR (T A R AR o L, ROV ORE AR AT E X
ML Bl J{7 LR SR SR I R
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9.2.1 Factors that should be considered include the supplier of the
swab, area swabbed, number of swabs used, whether they are
wet or dry swabs, swab handling and swabbing technique.
NS SN R a2 S P O fE & e A TN 5 R AN B
8RR IR IE & T B b Rl
e

9.2.2 The location from which the sample is taken should take into
consideration the composition of the equipment (e.g. glass or
steel) and the location (e.g. blades, tank walls or fittings). Worst
case locations should be considered. The protocol should
identify the sampling locations.

M FEIORE i (o7 BN 825 R IR T (AN B sl s 4y ) DL S At
B BERERCECAE) o IENEEEZRESME . JT RN
PRI

9.2.3 Critical areas, i.e. those hardest to clean, should be identified,
particularly in large systems that employ semi-automatic or fully
automatic clean-in-place systems.

IR RE O I, G ATE VS I X, R AR N T B Bl A
HEICIPRAM KT R 5.

9.2.4 The sampling medium and solvent used should be appropriate
to the task.
L DR BRI A R 771 P FH

9.3 Rinse samples (indirect method) W¥EBURE (JAIESEE)
Note: This method allows sampling of a large surface, of areas that
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are inaccessible or that cannot be routinely disassembled and
provides an overall picture. Rinse samples may give sufficient
evidence of adequate cleaning where accessibility of equipment
parts can preclude direct surface sampling, and may be useful
for checking for residues of cleaning agents, e.g. detergents.

T PPUEEBURE AT DOS BOR SR T HEAT BURE, BT DU AN 5 B8 Y X
SRV 28~ I AN T 3 S50 30 20 HEAT HURE o PR IUREE B 1350 1Y)
e, AR TR DI R R

9.3.1 Rinse samples should be used in combination with other
sampling methods such as surface sampling.

FPEHURE NN AR TR S A 0, AR i EORE U5 i

9.3.2. There should be evidence that samples are accurately
recovered. For example, a recovery of > 80% is considered
good, > 50% reasonable and < 50% questionable.

LA SCAFAE B RE i IR D, 4N, 80%HIUs e R EF, 50%H
HH, KT50%m7 5E.

9.4 Batch placebo method #tx}H ik

Note: This method relies on the manufacture of a placebo batch which
is then checked for carry-over of the previous product. It is an
expensive and laborious process. It is difficult to provide
assurance that the contaminants will be dislodged from the
equipment surface uniformly. Additionally, if the particles of the
contaminant or residue are large enough, they may not be
uniformly dispersed in the placebo batch.
T XRIRERLE, A MR X, FE A TR
AR Y. XA e B H A U R . HAEDAORIERE
i P S MR 5 e N2 RN B o B4, 215 SRR sl ik B
RER, BATA— & I S R E X AR E .
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9.4.1 The batch placebo method should be used in conjunction with
rinse and/or surface sampling method(s).

FHXT FE 5 Y LA e AN B T R VA S A

9.4.2 Samples should be taken throughout the process of
manufacture. Traces of the preceding products should be
sought in these samples. (Note that the sensitivity of the assay
may be greatly reduced by dilution of the contaminant.)

JSE% B AN R P I R AT HORE s R AE I e i rh TR BN 7 A R
Mo CSERRIE, 08T 8 R BUE AT RE RIS S i B i KK B
fiko D

10. Analytical methods 2774

10.1 The analytical methods should be validated before the cleaning
validation is performed.
FEBEAT IRV I B, SRR R 1 70 M 07 1%

10.2 The methods chosen should detect residuals or contaminants
specific for the substance(s) being assayed at an appropriate
level of cleanliness (sensitivity).

FH TG0 D05 B M5 G0 23 BT 0 4k S 24 0 5 I ) o A e % 1, F
B REFRRE R CREUE) |, Betill A " S T T 1R
Z.

10.3 Validation of the analytical method should include as appropriate:
— precision, linearity and selectivity (the latter if specific
analytes are targeted);

Sy MTOTVES IR IS 2 JEAS AR . SRR (FE & T
B 1 BRSO )
— limit of detection (LOD);

For IR
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— limit of quantitation (LOQ);
R
— recovery, by spiking with the analyte; and
At RE R R,
— reproducibility.
I

10.4 The detection limit for each analytical method should be
sufficiently sensitive to detect the established acceptable level of
the residue or contaminants.

BT 73BT 77 1R R DU R 2 IR 127 A2 8 SRR AL I HH 5 45 T 2 bR
HEEE R 1) ik B D 5 e o

10.5 Suitable methods that are sensitive and specific should be used

where possible and may include chromatographic methods (e.g.
high  pressure liquid chromotography (HPLC), gas
chromotography (GC), and high pressure thin-layer
chromatography (HPTLC)). Other methods may include (alone
or in combination) measurement of total organic carbon (TOC),
pH, or conductivity; ultraviolet (UV) spectroscopy; and
enzyme-linked immunosorbent assay (ELISA).
WS R A R BB R S I A T i, AT R T (e
JEWAHEREHPLC) « A BE (GCH & i = il vk
(HPTLC) . HETIEGH (BMeigE) TOCHE ., pHE 3
2, CBRAMGIEE, BRI ONIRE (ELISA) .

11. Establishing acceptable limits 5 K5 bR 2

Note: uniform distribution of contaminants is not guaranteed.

T ARETS RIS 0 A o

11.1 The acceptance criteria established for contaminant levels in the
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sample should be practical, achievable and verifiable. The
rationale for the residue limits established should be logical, and
based on the knowledge of the materials involved.

P it 5 G B PR SR U b R v I 24 AR AR S B e 1 . D) ST AT
T BB BEATINAE . Bk B DRI B2 AR M 78 I 2 35 T 0608 B R iR 5
SN

11.2 Each situation should be assessed individually. The manner in

which limits are established should be carefully considered. In
establishing residual limits it may not be adequate to focus only
on the principal reactant, because other chemical variations may
be more difficult to remove.

AN DUN SRR DAL o FAR EE 2 A S IR AT e AR E TR
VIBREERY, AR F 2 B RANE, BB 3 ™
L/EINE I S

11.3 Where necessary, screening using thin-layer chromatography

114

should be performed in addition to chemical analyses.
BRI AT AN, 6L 0 N R 3 2 i a4

There should be no residue from the previous product, from
reaction by-products and degradants, or from the cleaning
process itself (e.g. detergents or solvents).

HOANP= ity ROSLR P i RS e, BOBE I R A S (i e 7 ek
WD ARV AR EY)

11.5 The limit-setting approach can:

B B2 5L T2 FT B

* be product-specific;
AR T T 5

e group products into families and choose a worst case
product;
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R = i IA3E, PR ZEIRDL™ s

e group products into groups according to risk, e.g. very
soluble products, products with similar potency, highly toxic,
or difficult to detect products;
P RERE = it o3 20, A0 G s B ARABA R R
it EOHE UK s

* use different safety factors for different dosage forms based
on physiological response (this method is essential for
potent materials).
FET ARSI [FI IR R AN 7] 22 45 BB ZTT iR SR
BHEFEZD

11.6 Limits may be expressed as a concentration in a subsequent
product (ppm), limit per surface area (mcg/cm2), or in rinse
water as ppm.

PR AT R G 7 P IR Cppm) o Rk LA 3R T LK
(mcg/em2) sipbde KRR E (ppm)

11.7 The sensitivity of the analytical methods should be defined to
enable reasonable limits to be set.
XoF 73 T 7 2% R ABURE A R L ORAIE RE S B e & BRI PR .

11.8 The rationale for selecting limits for carry-over of product
residues should meet defined criteria.

X7 i B B 8 B 5 G PR R R A 5 B S R

11.9 The three most commonly used criteria are:

=R E I BRE D -

+ visually clean. (No residue should be visible on equipment
after cleaning.) Spiking studies should determine the
concentration at which most active ingredients are visible.
This criterion may not be suitable for highpotency,
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low-dosage drugs;
HALERE (B TETEE AR AT IWHIPREE ) o INEEDT 70N
SE ALV BE T K ER 7T P 7 7 o] L o iz e AN i F T Ak
P AR R 24 s

* no more than 10 ppm of one product will appear in another
product (basis for heavy metals in starting materials); and
H P i tHIRAE 7 il i, AREZ L 10ppm (fE e ah [k}
TR D o A

* no more than 0.1% of the normal therapeutic dose of one
product will appear in the maximum daily dose of a
subsequent product.
AN R B A R 8 i s R H R R T K, AR I S
IEHIRIT I E0.1%

11.10 The most stringent of three options should be used.

R _E3d =AM bRt h o R R — A

11.11 Certain allergenic ingredients (e.g. penicillins and
cephalosporins) and highly potent material (e.g. anovulent
steroids, potent steroids and cytotoxics) should be undetectable
by the best available analytical methods. (In practice this may
mean that dedicated manufacturing facilities should be used for
the manufacturing and processing of such products.)

X TR Y BT (I B R AR R ML R s (an
KERMAME R , NIEEIE B ikt . OX&E
DR FESERRRAE b, R SR A 1T A8 P it A 7 A pn T i e
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Appendix 4 Analytical method validation
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1. Principle J&

1.1 This appendix presents some information on the characteristics

12

13

14

that should be considered during validation of analytical
methods. Approaches other than those specified in this
appendix may be followed and may be acceptable.
Manufacturers should choose the validation protocol and
procedures most suitable for testing of their product.

KT T o3 T EAE I R rh TR S ARG B BRI
RANBTTESS, HETTEM AR . A Sk B RoE &
H O i IR T7 AT

The manufacturer should demonstrate (through validation) that
the analytical procedure is suitable for its intended purpose.
AR RGBSR IR AT VARSI 2 U H 1 .

Analytical methods, whether or not they indicate stability, should
be validated.

T n SREA R, HTRESNAZIEATRAE.

The analytical method should be validated by research and
development before being transferred to the quality control unit
when appropriate.

I, NAERS A TR S )RR B T AN 2 M VA AT
k.

2. General A

2.1

There should be specifications for both, materials and products.
The tests to be performed should be described in the
documentation on standard test methods.

I 53 9] S ST APRERT = ot R ST AR UE o BT AT S AE A v T
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2.2

2.3

2.4

2.5

I IR -

Specifications and standard test methods in pharmacopoeias
(“pharmacopoeial  methods”), or suitably developed
specifications or test methods (“non-pharmacopoeial methods”)
as approved by the national drug regulatory authority may be
used.

A DR F 24 ML R0 ) T AR E AR AT vk (“2 s, BR
2 1 52 BRIt B SR AR AE AN K vk (AR Ty
=D .

Well-characterized reference materials, with documented purity,
should be used in the validation study.

SRR 70 N 2 4 ) BT R AF I RE R HAG SCTHHE I 2B 1 2251
K

The most common analytical procedures include identification
tests, assay of drug substances and pharmaceutical products,
guantitative tests for content of impurities and limit tests for
impurities. Other analytical procedures include dissolution
testing and determination of particle size.

5 W A 7 B AR I RN 24 S o A ke . 2R
B E B DA BB A I o e 3 M VA AL AR R
AN RN E o

The results of analytical procedures should be reliable, accurate
and reproducible. The characteristics that should be considered
during validation of analytical methods are discussed in
paragraph 6.

I INESE RN AER P AE, EIEL . M T RS IE R R P N
JERIHRFR W64 .
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2.6 Verification or revalidation should be performed when relevant,

2.7

2.8

for example, when there are changes in the process for
synthesis of the drug substance; changes in the composition of
the finished product; changes in the analytical procedure; when
analytical methods are transferred from one laboratory to
another; or when major pieces of equipment instruments change.
AEAT 75 ZE A 00T BEBEAT R 96 BGIE, 02 OB 24 i L AR
Iyl T BRI TR BRI L B TR A S
BN DRI B S RS A .

The verification or degree of revalidation depend on the nature of
the change(s).
o6 BRIGIE AR BE I T AR A5

There should be evidence that the analysts, who are responsible
for certain tests, are appropriately qualified to perform those
analyses (“analyst proficiency”).

R SAFER, AT 2 R B AT Hrie sk (o
P ATERINE" .

3. Pharmacopoeial methods #5375

3.1 When pharmacopoeial methods are used, evidence should be

3.2

available to prove that such methods are suitable for routine use
in the laboratory (verification).
R E 7L, AT SCPIE X £ 775 38 o S % W AT A (e

5 .

Pharmacopoeial methods used for determination of content or
impurities in pharmaceutical products should also have been
demonstrated to be specific with respect to the substance under
consideration (no placebo interference).

025 U 4k 34 H



PR 24 it v 25 B ER 5 10 24 7 R A e i 9 e i 5 36 1 7
FEATRIM B CEXRFITH0 .

4. Non-pharmacopoeial methods JEZ5 L5k

4.1

Non-pharmacopoeial methods should be appropriately validated.
AR T VE N IS 2 B0

5. Method validation J5EAE

51

52

53

Validation should be performed in accordance with the validation
protocol. The protocol should include procedures and
acceptance criteria for all characteristics. The results should be
documented in the validation report.

SR R ARG IR T7 ST o B8R JT S8 N AL AT 48 b 1) 70 M 7 3%
AR E . BRAE 4SS FAC FAERAE R

Justification should be provided when non-pharmacopoeial
methods are used if pharmacopoeial methods are available.
Justification should include data such as comparisons with the
pharmacopoeial or other methods.

A MITIECARAE, R Z0 R AR 25 d7 AT A 06 . A e
20, 55 18 0 5 2 it ml M A 77 9% PR R G SR TR

Standard test methods should be described in detail and should
provide sufficient information to allow properly trained analysts
to perform the analysis in a reliable manner. As a minimum, the
description should include the chromatographic conditions (in
the case of chromatographic tests), reagents needed, reference
standards, the formulae for the calculation of results and system
suitability tests.

[ AR AER T AT VEAR IR, DAEX 3 My SR BEAT B UG 2 T

it
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JEFTEERI AT o X ARAEI T iR R ik B 2 D s B 25 (FE
EAENNATE I T o PRl SHEARdEM . 45 R E AN R
giid E .

6. Characteristics of analytical procedures ;#7787

6.1 Characteristics that should be considered during validation
of analytical methods include:

AR IWIRE A RN Y e U Ve A E L TR T

— specificity LE
— linearity ek
— range 10
— accuracy TR E
— precision R
— detection limit o PR
— quantitation limit JE B[R
— robustness. R i

6.1.1 Accuracy is the degree of agreement of test results with the true
value, or the closeness of the results obtained by the procedure
to the true value. It is normally established on samples of the
material to be examined that have been prepared to quantitative
accuracy. Accuracy should be established across the specified
range of the analytical procedure.

AR R AR IS R R — B, sF ks RS
FAE BRI REE . AERR IR0 i S AE T B ERA It 0 i )
BHRE b o R E AN 73 BT T3 V2 Y ] ) HE TR

Note: it is acceptable to use a “spiked” placebo where a known
guantity or concentration of a reference material is used.

d: BHEHEANZ BRI — A ORI, IR
FURIAE AT BA 2
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6.1.2 Precision is the degree of agreement among individual results.

The complete procedure should be applied repeatedly to
separate, identical samples drawn from the same homogeneous
batch of material. It should be measured by the scatter of
individual results from the mean (good grouping) and expressed
as the relative standard deviation (RSD).
FE3 RGBSR R SRR . R — X 5aatt vkt
H B T8 A AR F) BN RE A, S22 AT S R e T AR o K
2 R LA T B RSP S B B A, RO R AR 2
(RSD)

6.1.2.1 Repeatability should be assessed using a minimum of nine
determinations covering the specified range for the procedure
e.g. three concentrations/three replicates each, or a minimum of
six determinations at 100% of the test concentration.
HEWRIEMNETEEN, 20 9 Wz g RIET I, anh
3 MANEREE R, BIE3I: 5100% ik K, 2D
I 5E 6 A5 R IEAT VA

6.1.2.2 Intermediate precision expresses within-laboratory variations
(usually on different days, different analysts and different
equipment). If reproducibility is assessed, a measure of
intermediate precision is not required.
Hh LRGBS AE [F) — SEB 28 L AN (RIS 18] B AN 7] 73 B N\ 52 AN /] 15
e IR IRS B B o A0 IR REAT VR AL, AN P AR
Hh (A 3

6.1.2.3 Reproducibility expresses precision between laboratories.

FILNE R PR A [F) S8 = v A B A A i (R R L

6.1.3 Robustness (or ruggedness) is the ability of the procedure to

028 U 4k 34 T



provide analytical results of acceptable accuracy and precision
under a variety of conditions. The results from separate samples
are influenced by changes in the operational or environmental
conditions. Robustness should be considered during the
development phase, and should show the reliability of an
analysis when deliberate variations are made in method
parameters.

Al e CEm PR 2 F8 R R AR R B J7 VR A %% b IR SE0 26 A1 T
Xof [ — B S HEAT 43 W 43 21 P 12 52 v 1 FE ARG 5 FE TR RE 770 BN HE
st U 45 £ 25 SR 2 AR A PR 5 S A AR A B SR o A AE 23 A 07 7%
ITER B BOR N %5 . IF H A Hos o e 2800, FalE PR
ATV N0 T S

6.1.3.1 Factors that can have an effect on robustness when

performing chromatographic analysis include:

BEAT 5 70 A IS S M A [ P P R 3R

— stability of test and standard samples and solutions;
DA AR s DL A RS E

— reagents (e.qg. different suppliers);
A CUnSRYE T AN [F) LR 7 D

— different columns (e.qg. different lots and/or suppliers);
AFEHTHE RIS T A FIHEUCR BAS [F) R 7 )

— extraction time;
TR ]

— variations of pH of a mobile phase;
TRANAH ) pHAS 57 55

— variations in mobile phase composition;
TRANAHZH AR A,

— temperature; and
IR, A

— flow rate.

Nraogi =N
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6.1.4 Linearity indicates the ability to produce results that are directly

proportional to the concentration of the analyte in samples. A
series of samples should be prepared in which the analyte
concentrations span the claimed range of the procedure. If there
is a linear relationship, test results should be evaluated by
appropriate  statistical methods. A minimum of five
concentrations should be used.
LN e AE 25 T JE I P BRI R v BRI B RE B e 45 R
MIRE S . NIHER — RPN, BEOUBLRPIR B i 1 B
VO N R, MAE ARG AR IS R . M2
bR F AR BEHEAT 234

6.1.5 Range is an expression of the lowest and highest levels of
analyte that have been demonstrated to be determinable for the
product. The specified range is normally derived from linearity

studies.
{allxeiafinqu;k‘T$“m1Eﬁ1 L B v AN B AR KT PR 3Rk T 3K
FHRE Y R B I R MR TS H .

6.1.6 Specificity (selectivity) is the ability to measure unequivocally the
desired analyte in the presence of components such as
excipients and impurities that may also be expected to be
present. An investigation of specificity should be conducted
during the validation of identification tests, the determination of
impurities and assay.

FEtE GEEEMED RIBERE A B A oA 4 7> A7 %0 M 77
PR AR BT T A E Be ). ARSI 2R T E A
IR IAE R, NO L & AT A 7T

6.1.7 Detection limit (limit of detection) is the smallest quantity of an
analyte that can be detected, and not necessarily determined, in

3030 U 4k 34 0



a quantitative fashion. Approaches may include instrumental or
non-instrumental procedures and could include those based on:
KIIER (LOD) 48 BEMS AN L AORE i P 25 B B AR B2, G5 72
BIE . WA R AR BEARGERAE F J7 1%, DA B T7ik:
— visual evaluation;
H AL PPl
— signal to noise ratio;
5L
— standard deviation of the response and the slope;
SRR} A AR HE I 22
— standard deviation of the blank; and
FEE bR R ZE,
— calibration curve.

R HE i 22

6.1.8 Quantitation limit (limit of quantitation) is the lowest
concentration of an analyte in a sample that may be determined
with acceptable accuracy and precision. Approaches may
include instrumental or non-instrumental procedures and could
include those based on:

ERMR (LOQ) JEARTECRIUEF AT — g HEMH LA % FE AT IR T,
Ir AT T RE S I E H PRI S 2 B AR FE o IR R AN R
AR R T, BLACBL R 7
— visual evaluation;
H AL PEAL
— signal to noise ratio;
(EL 34
— standard deviation of the response and the slope;
S5 ISE IR B A 74 Al 22
— standard deviation of the blank; and
A bR R 2,

— calibration curve.
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R HE i 25

6.2 Characteristics (including tests) that should be considered
when using different types of analytical procedures are
summarized in Table 1.

RUBHE T RAAFIRB W 5 AR M5 R TS (BT .

Table 1 Characteristics to consider during analytical validation

Type of Identification Testing for Testing Assay
analytical impurities for —dissolution
procedure impurities  (measurement
only)—
content/potency
Characteristics Quantitative  Limit tests
tests
Accuracy - + - +
Precision
Repeatability - + - +
Intermediate - + - +
precision?
Specificity + + + +
Detection limit - P + -
Quantitation limit - + - -
Linearity - + - +
Range - + - +

— Characteristic is normally not evaluated;

+ Characteristic should normally be evaluated.

a In cases where a reproducibility study has been performed,
intermediate precision is not needed.

b May be needed in some cases.



K1 W RAESE B HIERR

IHTREFFR £ HERN  RREEH A%

7 — VR (AR
9
— SRM
ot EENW  FREWNR
T L - + - +
Vg
HEME - + -
Hh )RS 2 2 - -
L Eit + + +
I PR - = + -
i€ B R - + - -
Ak - + - +
SENEa! - + - +
— Characteristic is normally not evaluated;
— AT VRS R R
+ Characteristic should normally be evaluated.
WAL I AR
a In cases where a reproducibility study has been performed,
intermediate precision is not needed.
A OHAT TEEMEOITE, WA PR o i % .
b May be needed in some cases.

FESRELELTE L T A RERG 2.

6.3 System suitability testing RZuEF MR

System suitability testing is an integral part of many analytical

procedures. The tests are based on the concept that the

equipment, electronics, analytical operations and samples to be

analysed constitute an integral system that can be evaluated as

such. System suitability test parameters that need to be

established for a particular procedure depend on the type of
9% 33 B 3k 34 I



procedure being evaluated, for instance, a resolution test for an
HPLC procedure.

RGuE RN VFZ 0 iR e D AN PTA H RES 73 o IS T
WS W BT Inth. TisEAR TR R AL T
BARRGE, P BN E N — AT IR . AR ERR T
WE M R E A S E, BUR TR Y. B,
M THPLCHEF 73 2l ik
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