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111.ANALYTICALVALIDATION 43 #7 /5 =5 iE

This section describes the procedures to be carried out to validate the tests that are intended to be
described in a Ph. Eur. monograph. These tests include tests for identification, instrumental and non-
instrumental tests for the control of impurities, and the assay procedure. The validation requirements
vary according to the type of test and the technique employed. This section contains the texts on
Analytical Validation adopted by the ICH in 1994, the Extension of the ICH text “Validation of
Analytical Procedures” which includes valuable information concerning validation requirements for
registration applications and specific guidelines for the validation of pharmaceutical procedures using
different analytical techniques.
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111.1. DEFINITIONS AND TERMINOLOGY % Y FIAIE

[ICH document. Text adopted and published by the International Conference on Harmonisation of

Technical Requirements for the Registration of Pharmaceuticals for Human Use (1994)].
[ICH 3o N2 SE N BOR EORE B 20 (1994) 8L KA HISCA]

111.1.1. Introduction f&i4)

This document presents a discussion of the characteristics for consideration during the validation of
the analytical procedures included as part of registration applications submitted within the EC, Japan
and USA. This document does not necessarily seek to cover the testing that may be required for
registration in, or export to, other areas of the world. Furthermore, this text presentation serves as a
collection of terms and their definitions, and is not intended to provide direction on how to accomplish
validation. These terms and definitions are meant to bridge the differences that often exist between
various compendia and regulators of the EC, Japan and USA.

A IS TAERREL . HARMSE EIRAZ MM s, B A iR IR R P R R
WO . A SCIF IR AR B AR SR 7 1 R AR b X I B PSR Bt Ak, A3
TEER T ARE R FE S, IR BAE NI 58 UG IR R 45 5 . XL ARIEINE L B AE 7R SRR |
1 AN 56 [ AN [7) 245 BN M AL AG) 22 TB) 22 A7 AR B 22 7

The objective of validation of an analytical procedure is to demonstrate that it is suitable for its
intended purpose. A tabular summation of the characteristics applicable to identification, control of
impurities and assay procedures is included. Other analytical procedures may be considered in future
additions to this document.

SPHT I EEIRAE Y H RO EDTIGE T T BUE 0. A SCUARRE O SI TE T4 4%
RO REISE TR 2T o ARRAT L S5 HA AT %

I11.1.2. Types of analytical procedures to be validated 7 Z6i1F 4347 7 1 12K Y

The discussion of the validation of analytical procedures is directed to the four most common types
of analytical procedures:

IR TR SR BT Ve B DU A 5 DL R 23 A g
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® [dentification tests;
e 5
® (Quantitative tests for impurities' content;
A I E B
® Limit tests for the control of impurities;
2% Jo 37 1] 0 PR 2 G
® (Quantitative tests of the active moiety in samples of drug substance or drug product or other
selected component(s) in the drug product.

A JEURE 24 B 77 i 4 s B R 73 A G v 2 73 1) S Bk B o

Although there are many other analytical procedures, such as dissolution testing for drug products or
particle size determination for drug substance, these have not been addressed in the initial text on
validation of analytical procedures. Validation of these additional analytical procedures is equally
important to those listed herein and may be addressed in subsequent documents.

BIRIEA VR 2 AR A 53, A 700 7 o Rk 6 s SRR 24 R B 5, (LR 3 B 5 i
UERIRIAE A TP ORI Mo IR EEHRAI ) 3 M7 J7 VR B 96 UE -5 A ST 81 1 73 BT 05 R R 36 IE [ o 2
2, AERBSF R E .

A brief description of the types of tests considered in this document is provided below:

AR AR RE IR B SR A R ] ZE IR T

® Identification tests are intended to ensure the identity of an analyte in a sample. This is normally
achieved by comparison of a property of the sample (e.g. spectrum, chromatographic behaviour,
chemical reactivity, etc.) to that of a reference standard.
SRS B AERRIEARE S b B — R P R . T8 H R IR S AR E (DG .
WREIE L A RN S AR T HEAT LU IBOR S

® Testing for impurities can be either a quantitative test or a limit test for the impurity in a sample.
Either test is intended to accurately reflect the purity characteristics of the sample. Different
validation characteristics are required for a quantitative test than for a limit test
A SRS A R AT DA AR i P R B E A, AT U A T PR ARG A o I AR B0
I AERR SRR S AR B AR . 2 A6 5 BR A B IE SR AN A o

® assay procedures are intended to measure the analyte present in a given sample. In the context of
this document, the assay represents a quantitative measurement of the major component(s) in the
drug substance. For the drug product, similar validation characteristics also apply when assaying
for the active or other selected component(s). The same validation characteristics may also apply
to assays associated with other analytical procedures (e.g. dissolution).
B E SR A i P BT VD A, SR R R 2 3R R Y
SE B A2 o« FEALHSEAIE I H AR 3 FH - ) 3] m i 2 Bl 20 B A AR S B ) 5 B AE .« [RIARE Y
SeUETH H W] 3 5 HA 3 B 5 R (i H A S B SE B T

I11.1.3. Validation characteristics and requirements Z6-1F 30 H AR

The objective of the analytical procedure should be clearly understood since this will govern the
validation characteristics which need to be evaluated. Typical validation characteristics that should
be considered are listed below:

I A 1 A T iR H Y, BRDRORs o 7 VP SR H o B2 RS A LAY 56 Uk 10 H
/I

® Accuracy;
2134
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TRETF L 5
® Precision;
K2
O Repeatability;
O Intermediate precision;
H T RS 5
® Specificity;
® Detection limit;
PR ;
® (Quantitation limit;
7E PR
® Linearity;
® Range.
PENEED

HEBERNELENMTE ELmE

Each of these validation characteristics is defined in the attached Glossary. The table lists those
validation characteristics regarded as the most important for the validation of different types of
analytical procedures. This list should be considered typical for the analytical procedures cited but
occasional exceptions should be dealt with on a case by-case basis. It should be noted that robustness
is not listed in the table but should be considered at an appropriate stage in the development of the

analytical procedure.

XIS UETR A £ I I ARTE R R #AT € Lo TRV T XANRISERL 1 70t 05 i oA N e
BERSAETH o 208 N AL ST B b T, AEAR IR BB A SRR i B AR B IE Ak
B NEERRE, AR SIER T, (ENAEDHTIHEIT RIS HB BUN LA & .

Furthermore revalidation may be necessary in the following circumstances:

BeAh, FERUN GO N n] BE TR 290 E

® changes in the synthesis of the drug
JEURLZA £ AR

substance;

® changes in the composition of the drug product;

2yt o AR
® changes in the analytical procedure.

ZARIWIREN: Ik

The degree of revalidation required depends on the nature of the changes. Certain other changes may

require validation as well.

IO VIE PR RE P X R T AR B P i o — M A AR B AT R 75 B IE

TYPE OF ANALYTICAL PROCEDURE

SiHEiE: 400-8770626

PR ViR

IDENTIFICATION TESTING FOR IMPURITIES ASSAY

%5 RERE & EE
L Dissolution Measurement

Quartltlttatlve Limit test only Content/potency
SRR REERZE | WHENE (SEEH
5E)
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CHARACTERISTIC

B H

Accuracy

HETE

Precision

Repeatability
HIE

Intermediary Precision

H )4 5 S5

Specificity**
R

Detection Limit o

il B

Quantitation Limit

& IR

Linearity

e:

Range
SEEA

— + — +

- signifies that this characteristic is not normally evaluated.
FEZR VR W AT R
+ signifies that this characteristic is normally evaluated.
FEZ RV W T RO
* in cases where reproducibility (see Glossary) has been performed, intermediate precision is not
needed.

FRAEVPOY 7 EBLE (WARTER) BT, AT ZERPRO b S 5
**lack of specificity of one analytical procedure, could be compensated by other supporting analytical
procedure(s).

TRAE— Bl AT JRYEA RNy, Al HAl SRR A 7k T DA 7R .
***may be needed in some cases.

FRAE RS g N Al R 7 3,
I11.1.4. Glossary Rig

Analytical procedure. The analytical procedure refers to the way of performing the analysis. It
should describe in detail the steps necessary to perform each analytical test. This may include but is
not limited to: the sample, the reference standard and the preparation of reagents, use of the apparatus,
generation of the calibration curve, use of the formulae for the calculation etc.

DT SRR AT AT T e BAZ TR IR AT B RIS T R RV R B
FEEAIR T BEEL . ARAEY) B AN B B BC ), u%m&%\&@%&M%%\ﬁﬁAﬁ%ﬁ
4.

Specificity. Specificity is the ability to assess unequivocally the analyte in the presence of
components which may be expected to be present. Typically these might include impurities,
degradation products, matrix, etc.

LEM: TREMEIENT ARy (WA, By, BRI, XS e
AJEED 2 I BE T

Lack of specificity of an individual analytical procedure may be compensated by other supporting
analytical procedure(s).

4 /34
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R Z R R YRR, w] e Al AR Bh o s i Akb 7e .

This definition has the following implications:

2o SCRA LU & X

® [dentification: to ensure the identity of an analyte.
S B TR S

® Purity tests: to ensure that all the analytical procedures performed allow an accurate statement of
the content of impurities of an analyte, i.e. related substances test, heavy metals, residual solvents
content, etc.
AU FEAS A W DR I 73 B 5 35 ARG H 0 A P v ) 23 o O HE R 55 B, T SR LB
PR FIE .

® Assay (content or potency): to provide an exact result which allows an accurate statement on the
content or potency of the analyte in a sample.

SEME CHESGN): SEARE MR 1S BB R AR

Accuracy. The accuracy of an analytical procedure expresses the closeness of agreement between
the value which is accepted either as a conventional true value or an accepted reference value and the
value found. This is sometimes termed trueness.

R 45 NERIEE S RESOA TS B EZ B R AEARRE . A N EgiR oy
HSLE .

Precision. The precision of an analytical procedure expresses the closeness of agreement (degree of
scatter) between a series of measurements obtained from multiple sampling of the same homogeneous
sample under the prescribed conditions. Precision may be considered at three levels: repeatability,
intermediate precision and reproducibility.

FEBRE: I3 M7 1R 55 [ RN AE RN E 25 1F T 08 281 B R it 22 I BBURE EAT — R AR &5 SR 1) 42
TR (BHARED . WEEN=AERFERE: EEVE. Ak % A E I .

Precision should be investigated using homogeneous, authentic samples. However, if it is not possible
to obtain a homogeneous sample, it may be investigated using artificially prepared samples or a
sample solution.

NS A . TR AR S S SR R . R T RAS, AT ASE RN R C ) TR o BSORE
B BOIAT T 5T

The precision of analytical procedure is usually expressed as the variance, standard deviation or
coefticient of Variation of a series of measurements.

I M5 AR R DL 2 I R 45 R A kL A 22 B i R EOR RIS

Repeatability expresses the precision under the same operating conditions over a short interval of
time. Repeatability is also termed intra-assay precision.

BERE MRS R, FIRE AR A T RORS S R . B R Ak ARy 1A B RS 2 1

Intermediate precision expresses variations within laboratories: different days, different analysts,
different equipment, etc.

ch R B S b MR A R, R B, AR L T A0S

Reproducibility expresses the precision between laboratories (collaborative studies, usually applied
to standardisation of methodology).

5 /34
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HIERRNA R LR % 2 WS E R (GEAETTT, WM T Ik ibn i)

Detection limits. The detection limit of an individual analytical procedure is the lowest amount of
analyte in a sample which can be detected but not necessarily quantitated as an exact value.

REIMPR s 26— 20 M7 75725 B D0 PR 15 5 Ot o BRI BT P RE O R B R R (I, (HA—
HERA € .

Quantitation limits. The quantitation limit of an individual analytical procedure is the lowest amount
of analyte in a sample which can be quantitatively determined with suitable precision and accuracy.
The quantitation limit is a parameter of quantitative assays for low levels of substances in sample
matrices, and is used particularly for the determination of impurities and/or degradation products.

EEMR: M iikr e B IR TR A& R MR VEARS S BN, RERE 8 B B A i P
P AR . RS RN, B ERENER TR RICE. EREM TS
BRI EYE BN E RIS H RG24 JURT/ B M R €

Linearity. The linearity of an analytical procedure is its ability (within a given range) to obtain test
results which are directly proportional to the concentration (amount) of analyte in the sample.

S TR AN R TR AR E VO A TN 45 R SRR R TP T R (B BBk
RIBEST -

Range. The range of an analytical procedure is the interval between the upper and lower concentration
(amounts) of analyte in the sample (including these concentrations) for which it has been
demonstrated that the analytical procedure has a suitable level of precision, accuracy and linearity.

VaEH: MR ROV B AR S TR T B R IR (D MBMIRIR . (8D ZIE] i — AN X
A]o IFCUESEAELLIX B A, 205 B GG HER TR Re s BRIt

Robustness. The robustness of an analytical procedure is a measure of its capacity to remain
unaffected by small but deliberate variations in method parameters and provides an indication of its
reliability during normal usage.

MR A 20 B 75 12 O P 56 2 B s R AR /N SRR I, A A 32 SR HL BE T,
FH 158 B L A5 P I m S 1

111.2. METHODOLOGY H¥i#

[ICH document. Text adopted and published by the International Conference on Harmonisation of

Technical Requirements for the Registration of Pharmaceuticals for Human Use (1996)].
[ICH 3CfF . NHIZG S E MR ZOR B B P < (1996) S I KA 1 30A]

111.2.1. Introduction f&i4}

This document is complementary to the parent document which presents a discussion of the

characteristics that should be considered during the validation of analytical procedures. Its purpose is

to provide some guidance and recommendations on how to consider the various validation

characteristics for each analytical procedure. In some cases (for example, demonstration of specificity)
the overall capabilities of a number of analytical procedures in combination may be investigated in

order to ensure the quality of the drug substance or drug product. In addition, the document provides

an indication of the data which should be presented in a new drug application.

ARICRN A AR TS, SR G 0 B VR RAIE R AR v N R8T BEAT TR AR
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(R332 R AEAN 23T D7 R IR 5 Fh BRI H S it — sedis S AHERE . AE R EeAE L T
CHEIUIIE TR R B ), D 1R DR SRR 2 B 51 ™ dh I 5 R, R RERR 25X LA o0 M 5 31
HEHATBMRIIVEIr . BEAh, 2 SCPFEXTH 2 F s MR AT s 2 14 1 Fi8 3 i

All relevant data collected during validation and formulae used for calculating validation
characteristics should be submitted and discussed as appropriate.

FE S0 T W S 1 BT A S<E DL T T SR T H 1 T 55 SR . 4 3R A T F 1EAT 18 24 (1Y)

g

Approaches other than those set forth in this guideline may be applicable and acceptable. It is the
responsibility of the applicant to choose the validation procedure and protocol most suitable for their
product. However, it is important to remember that the main objective of validation of an analytical
procedure is to demonstrate that the procedure is suitable for its intended purpose. Due to their
complex nature, analytical procedures for biological and biotechnological products in some cases
may be approached differently than in this document.

AFg T JE I LA R 3 30E 7 V2 AT AR A2 52 o i B il & FL 7 it B Sl AR P AT 272 HIE
ANHITTAE. 2800, BHEERGR BRI, 05k 5eur i) 32 B R IE Bz 07 i0dE T T
HBR . BT AEDS A EY R E A, ERELFOL T, X IX L 5K 4 7 kR
AR H T AN E.

Well-characterised reference materials, with documented purity, should be used throughout the
validation study. The degree of purity required depends on the intended use.

ERATAE IR T, N2 w0 RE ORI A2 S RS ED . SH D)
2 T HL U A 3

In accordance with the parent document and for the sake of clarity, this document considers the
various validation characteristics in distinct parts. The arrangement of these parts reflects the
process by which an analytical procedure may be developed and evaluated.

N T HEXABERE —BOFE M THM, A SCHAR RS H 72 A AR EHTIRR . X
BEAT AR S 7SN — AN B TR R

In practice, it is usually possible to design the experimental work such that the appropriate validation
characteristics can be considered simultaneously to provide a sound, overall knowledge of the
capabilities of the analytical procedure, for instance: specificity, linearity, range, accuracy and
precision.

FESERR AR, AL S TARBEAT 780 Y seit, A5 mT BRI 53 28 M R SAE i H
RADHINERER . SREMREEDN, Blln. RJEith. Zelk. YoMl HEmRIENTR .

111.2.2. Specificity % &M

An investigation of specificity should be conducted during the validation of identification tests, the
determination of impurities and the assay. The procedures used to demonstrate specificity will depend
on the intended objective of the analytical procedure.

FERE RS 2% o I e A2 Bl 5 T I T iR S e T, BN AT TR IR 2. AT
R 2 Hr 07 15 e 1k B P A8 BRI - 20 W 5 V2 O T9UT H Y

It is not always possible to demonstrate that an analytical procedure is specific for a particular analyte
(complete discrimination). In this case a combination of two or more analytical procedures is
recommended to achieve the necessary level of discrimination.

HA SR BEUE I — A 70 W 51200 e — e @ W o il € B L mth Ge 2RI IX 76 J0). fEE A
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THOLN, HEFEIR S AL PIRP B 2 7 M 5k, SRS Rl 5 T 7 IR X 0 BE T

e

111.2.2.1. Identification “£ %)

Suitable identification tests should be able to discriminate between substances of closely related
structures which are likely to be present. The discrimination of a procedure may be confirmed by
obtaining positive results (perhaps by comparison with a known reference material) from samples
containing the analyte, coupled with negative results from samples which do not contain the analyte.
In addition, the identification test may be applied to materials structurally similar to or closely related
to the analyte to confirm that a positive response is not obtained. The choice of such potentially
interfering materials should be based on sensible scientific judgement with a consideration of the
interferences which could occur.

—NEIE B S ER N B X 7 AT BEAEAE B S A AR DS I R I BE 7. 7T DUIE IS 356 B 70 A
PIRIRE R PRI IE M 45 R (Al S 2SS E M LEED, F0_E AANE B Hr P A il o
PAFHIMZER, RN —DITIERETNGE ). 1A, 2 nA5 AT 58 N H T I8 53 73 A
SERI AN R IR R 0 b, DARR X EEAR SR A SR A IE [ 45 2R o X X R A T304
Jot A% 3 B T S B R R AW, IR & B E] RE AR AT

111.2.2.2. Assays and impurity tests 7 & Il 72 1 4% Jii #6 2x

For chromatographic procedures, representative chromatograms should be used to demonstrate
specificity and individual components should be appropriately labelled. Similar considerations should
be given to other separation techniques.

XN E T, A A AR o ERIEM i R Jw e, IR & i AT 1E 2 1
FRie R FH AR 2 B BRI 0 B AT R AR B RS

Critical separations in chromatography should be investigated at an appropriate level. For critical
separations specificity can be demonstrated by the resolution of the two components which elute
closest to each other.

AT, e R LSRN B ST AYBE, T BLRA P i
IR B B RERAE 3 R

In cases where a non-specific assay is used, other supporting analytical procedures should be used to
demonstrate overall specificity. For example, where a titration is adopted to assay the drug substance,
the combination of the assay and a suitable test for impurities can be used.

FEAL IR o 1tk & B e U7 kI, NS FH A i B A ) o A D2 RAIE B 20 B 07 vk VA 5 I
Vo B, FER R 200 R 25 BT S EIE IR oL R, ATLAES S S R R i &y
e

The approach is similar for both assays and impurity tests:

B I E A28 U B T VA SR IR A

Impurities are available 7] LL152|J% i

e for the assay, this should involve demonstration of the discrimination of the analyte in the
presence of impurities and/or excipients; practically, this can be done by spiking pure substances
(drug substance or drug product) with appropriate levels of impurities and/or excipients and
demonstrating that the assay result is unaffected by the presence of these materials (by
comparison with the assay result obtained on unspiked samples);
Xt T E I E i, AR AR UM/ SRR TS DU T, A iR e ALy 5T
P 7 X PR b AR, w] AR ALY ot 5Bk 7510 o o\ — 2 8 f0) 2% Jof A/ B
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B IF5 RIS N2 S5 BRS04 R AT PR, RS B e 25 R A 21X
YO i) T4 o

* for the impurity test, the discrimination may be established by spiking the drug substance or drug
product with appropriate levels of impurities and demonstrating the separation of these impurities
individually and/or from other components in the sample matrix. Alternatively, for less
discriminating procedures it may be acceptable to demonstrate that these impurities can still be
determined with appropriate accuracy and precision.

X TR BURS E7vE, RT RASE SRR TR — B BRI AR B, IE AR AR IR I, R
RE SR i FeAt 20 0 85 o o T IX e RE R ZE R A ik, — ST DR BRI T
W, BRI VEATIRE DA — 5 F R MRS 25 R N R X ek B I B

Impurities are not available JoiE753|7% i

If impurity or degradation product standards are unavailable, specificity may be demonstrated by
comparing the test results of samples containing impurities or degradation products to a second well-
characterised procedure, e.g. pharmacopoeial procedure or other validated analytical procedure
(independent procedure). As appropriate, this should include samples stored under relevant stress
conditions: light, heat, humidity, acid/base hydrolysis and oxidation.

2 ANRESRAT A ST B PR A B B IS, T DU S A R B R AR R R E S RS S —
T RS 7 VR 5E &5 R BEAT EUAE, a2 VR ERE I IR i A 7V (5iZ07 A R I TT
2 BT HCECRIESE . &, RO HETCE AR SR BRI ST TR, DGR, g, B B’
TBRK i S B TE DL B i U E

*  For the assay, the two results should be compared.
TS ENE, NMIEAT PRI E 4R 3 ELE
*  For the impurity tests, the impurity profiles should be compared.

P A, SREAT R AR S DL EE A

Peak purity tests (e.g. diode array, mass spectrometry) may be useful to show that the analyte
chromatographic peak is not attributable to more than one component.

WA EEAS 2 (9 o — AR R ) 2R A I, BRI AT AN A
111.2.3. Linearity Z&%

Linearity should be established across the range (see part I11.2.4) of the analytical procedure. It may
be demonstrated directly on the drug substance (by dilution of a standard stock solution) and/or
separate weighings of synthetic mixtures of the drug product components using the proposed
procedure. The latter aspect can be studied during investigation of the range.

LAE 73 B 7R B0 Y N L A R &R (LEBBTIN2.470 0 )0 Al LI R 40U E B % Ty
V2, ELRRINGE JEURL 2425 5 O HE i U 25 TR VAR ARORE ) AN/ B 245 o 2H 0 ) 5 TR S WD &5 AL ) 2
B, RUE AR Sl . AETE B 25 S R A R JE — ARIE B VA EAT AR T

Linearity should be established by visual evaluation of a plot of signals as a function of analyte
concentration or content. If there is a linear relationship, test results should be evaluated by
appropriate statistical methods, for example, by calculation of a regression line by the method of least
squares. In some cases, to obtain linearity between assays and sample concentrations, the test data
may have to be subjected to a mathematical transformation prior to the regression analysis. Data from
the regression line itself may be helpful to provide mathematical estimates of the degree of linearity.
LM R RN DME SR A R B B s AR ], RS ER & 5 BT IR . R 4
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VER AR, DEKHIE H I GUTH oA 5 e 45 Rt AT vror, o, mld@d e SRk it St
B AR E AEATEEEDL N, N TS B 45 R SR 2 AR AR, AT B 73 M el
A RE 7 00 58 B A AT HEME AN BUR e i . 2k RS SIS B B A S, SJCHEBT
UEWZR AR L B 4R

The correlation coefficient, y-intercept, slope of the regression line and residual sum of squares should
be submitted. A plot of the data should be included. In addition, an analysis of the deviation of the
actual data points from the regression line may also be helpful for evaluating linearity.

FARAZ [ A 2R ARG SR K. Y BB . RERANIRZE T MNSE SR, I N5 8] i 26 1 %
Ya o LEAh, X SEBR B m (el VA 2 K 2 18] B I 2= AT o0 A, B AT REAT B TR

2

Some analytical procedures, such as immunoassays, do not demonstrate linearity after any
transformation. In this case the analytical response should be described by an appropriate function
of the concentration (amount) of an analyte in a sample.

BT, IR, ANEAT R B B, ARIEM MR R, X
FIGOLT, PTRBE Z MR AL, RO BEull rR AR A i AR EE () 55 0 A i N2 A 22 ) PR 5K 2%

For the establishment of linearity, a minimum of five concentrations is recommended. Other
approaches should be justified.

N TSN, HEREEDRA 5 DARKREZ MR, 0 RR AR UE 5 2T 46
PEEE

I11.2.4. Range [

The specified range is normally derived from linearity studies and depends on the intended
application of the procedure. It is established by confirming that the analytical procedure provides
an acceptable degree of linearity, accuracy and precision when applied to samples containing amounts
of analyte within or at the extremes of the specified range of the analytical procedure.

S S R R TR B FE 0 LI T U . oD X 2 4477 1 B v
FEI BB 2 B B S O 5, WAV MO, SR A IR RE N AR BT B R R L
WP ORI, HIE W R I B A B

The following minimum specified ranges should be considered:

225 F& I I e/ IN B RE Y -

* for the assay of a drug substance or a drug product: from 80 to 120% of the test concentration;
JEURE 24 B TR ) S I E . E IR 80%6 ~120% ;

* for the determination of an impurity: from the quantitation limit (QL) or from 50% of the
specification of each impurity, whichever is greater, to 120% of the specification;
AR HIIE : Mg B IR B AR R EE ) 50% (HUBIREE ) ~120%:

e for impurities known to be unusually potent or to produce toxic or unexpected pharmacological
effects, the detection/quantitation limit should be commensurate with the level at which the
impurities must be controlled. Note: for validation of impurity test procedures carried out during
development, it may be necessary to consider the range around a suggested (probable) limit;
CA A R ZUE F i AR S s S 2 BEAE R R i ARSI/ o PR R 5 2% o b
PRI BZKFARIE R o ¥ FEJIERESLI B, X 2R R & VAR SR, A RE /R 2858 8
W(RTBE) AR FEVE
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e if assay and purity are performed together as one test and only a 100% standard is used, linearity
should cover the range from QL or from 50% of the specification of each impurity, whichever is
greater, to 120% of the assay specification;

WK [F— AN i vkt T =il e A ai R 2y, JF H R RH TH ST 100% & &
FIXT RS, 058 v ) 2R 1A Y [ SRR 75 M E B PR Bl AN AR R B PR FE Y 50% (s K
F) ~120%;

e for content uniformity, covering a minimum of 70 to 130% of the test concentration, unless a
wider more appropriate range, based on the nature of the dosage form (e.g. metered dose inhalers)
is justified;

SR ENE: FRAFRYESIFI(F g WG BRE, 75 25 50 A0 E e AN, g
sE LR 70% ~130% ;

* for dissolution testing: + 20% over the specified range, e.g. if the specifications for a controlled
released product cover a region from 20%, after 1 hour, up to 90%, after 24 hours, the validated
range would be 0-110% of the label claim.

S H IR SN E I £20%,  Bhandts B sl e 1h J5 BN E N 20%,
24h JG RS N 90% LA F, R4, UETEENE R RER 0~110% .

I11.25. Accuracy #ERfE

Accuracy should be established across the specified range of the analytical procedure.

NAEHT 71 e YR Y, 58 7 v PR A 1
111.2.5.1. Assay & &=l 5E

Drug substance (Active pharmaceutical ingredient). Several methods of determining accuracy are
available:

JFRZG EVEZGVIR) ) WA T AT D5 i e L IR PP«

e application of an analytical procedure to an analyte of known purity (e.g. reference material);
FZ I M 0700 2 C R AR IR 7 BT CREinZ i)

e comparison of the results of the proposed analytical procedure with those of a second well-
characterised procedure, the accuracy of which is stated and/or defined (independent procedure);
K A0L5E 43 A 7 R 25 SR 5 AR R T Y PR R R 1) 43 A D RS I 58 73D 1Y
I 45 R IEAT LURL

* accuracy may be concurrently determined when precision, linearity and specificity data are
acquired.

FERATHE L . LRIEAL R VEA G, n] DARJI I 5 AR o

Drug product. Several methods for determining accuracy are available:

W7 RN 2T IE AT 7 R L I PEAT

e application of the analytical procedure to synthetic mixtures of the drug product components to
which known quantities of the drug substance to be analysed have been added;

FZ iR e 1 A J7 e R 50, Fe o 1 E & R Al JEORL 25 5

* in cases where it is impossible to obtain samples of all drug product components, it may be
acceptable either to add known quantities of the analyte to the drug product or to compare the
results obtained from the second, well-characterised procedure, the accuracy of which is stated
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and/or defined (independent procedure);
L ANBEIRAG AT 1l 77 4 20 O AE s IS, T ZE IR oI\ AN AR U 5T, B K400 € 73
77 R BN E 25 5 AR TE 1 HERA EE BRI FE I 20 At D7 VE AL B0 5 U5 V) I AE S
BEAT LU

* accuracy may be concurrently determined when precision, linearity and specificity data are
acquired.

TEATRE B RE . ML SR E 5T, AT LAR] I e 7 32 R e 1
111.2.5.2. Impurities (quantitation) Z2%Jji (7€ &)

Accuracy should be assessed on samples (drug substance/drug product) spiked with known amounts
of impurities.

LA SR 24 B S B RE i O IIN RN AR 5T, AR AR i B0 5 SR 20 B R Y
HER L

In cases where it is impossible to obtain samples of certain impurities and/or degradation products, it
is acceptable to compare results obtained by an independent procedure. The response factor of the
drug substance can be used.

M TCIRARAG I oA B M RE I, R DR A S AL 8 D7 ik 45 R AT .
AR JEURE 2 [ N D] 5 HEAT VR PR TE A

111.2.5.3. Recommended data H £ 45

Accuracy should be assessed using a minimum of nine determinations over a minimum of three
concentration levels covering the specified range (e.g. three concentrations/three replicates each).

HERATE PP N AE R E R VB N, 22D 3 ANREEACT I 9 RESS R (Bl antil & 3
PR EERE A, BEAFE A ERME 3 70,

Accuracy should be reported as percent recovery by the assay of a known added amount of analyte
in the sample or as the difference between the mean and the accepted true value together with the
confidence intervals.

HERF PR AL U E A A P N SRR A o AT iS5 23 e IRl BRULTFIME S HSE 2
[ 1 22 B DA S LS X TR 7

111.2.6. Precision f& % &

Validation of tests for assay and for quantitative determination of impurities includes an investigation
of precision.

B BN 0 2% 5T B 5 ) 7 VR U I AL oA B A
111.2.6.1. Repeatability & & %

Repeatability should be assessed using:
WA FH AR D5 B0 B B AL REAT P-4

® a minimum of nine determinations covering the specified range for the procedure (e.g. three
concentrations/three replicates each), or

AR T R 2V L 2D 9 RN (A, 3 MRS, BERPIRE I AE 3 1K);
17
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® a minimum of six determinations at 100% of the test concentration.
/DR 100% R 50 EEIHEAT 6 IR E

111.2.6.2. Intermediate precision 7 [i] 5 % J&

The extent to which intermediate precision should be established depends on the circumstances under
which the procedure is intended to be used. The applicant should establish the effects of random
events on the precision of the analytical procedure. Typical variations to be studied include days,
analysts, equipment, etc. It is not necessary to study these effects individually. The use of an
experimental design (matrix) is encouraged.

A %85 P2 1) 26 SR P HUR T AR TR L I 8 27 ik . HRIE A =4 i BB WL 0t
IITIT NG BRI . A AR AR H, i N, RS . R L EIEA
FRANH TR BUMEH SRt R 177 AT AL .

111.2.6.3. Reproducibility = Fi %

Reproducibility is assessed by means of an inter-laboratory trial. Reproducibility should be
considered in case of the standardisation of an analytical procedure, for instance, for inclusion of
procedures in pharmacopoeias. These data are not part of the marketing authorisation dossier.

i 2 A s 8] AR I PP ELIUE . AE T T IR B AL, B0, BT ITiE SIS
i, DREEEILNE . HE LT SO T A R B L0 il

111.2.6.4. Recommended data 14 £ 45

The standard deviation, relative standard deviation (coefficient of variation) and confidence interval
should be reported for each type of precision investigated.

NS RO 2 EEE SR A e 22, AR AR 22 B3 RED FEE X,
111.2.7. Detection limit #| FR

Several approaches for determining the detection limit are possible, depending on whether the
procedure is a non-instrumental or instrumental. Approaches other than those listed below may be

acceptable.
A LRI RT DL E R PR, X T2 07 V2 AR BRI R A B - B 1 R A1 tH I 777 PSR,
FoAb 7B AT DLz .

111.2.7.1. Based on visual evaluation i1 FL AL PEAT

Visual evaluation may be used for non-instrumental methods but may also be used with instrumental
methods.

EWPFN AT AR e M 7 ik, BT AR .

The detection limit is determined by the analysis of samples with known concentrations of analyte
and by establishing the minimum level at which the analyte can be reliably detected.

AL R 8 1 70 A CLRIR LA i, I CLREHERR U A545 0 T A5 die /N BRI ST

111.2.7.2. Based on signal-to-noise ratio &1/ 1 L1

This approach can only be applied to analytical procedures which exhibit baseline noise.

Determination of the signal-to-noise ratio is performed by comparing measured signals from samples

with known low concentrations of analyte with those of blank samples and establishing the minimum
13 /34
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concentration at which the analyte can be reliably detected. A signal-to-noise ratio between 3 or 2:1
is generally acceptable.

XFh T R e N T L2k e 7 1 oA vk . (B MR LE AN 2 T v A B B AR B M B R
i -5 7S ERE S IS E S AT LR, R e W A AT DA R ST I 1) i AN R P . A R bl
—MAE 3. 1 88 2:1 Z AR L2 I .

111.2.7.3. Based on the standard deviation of the response and the slope

S M [ 1 e A i 22 R 36

The detection limit (DL) may be expressed as:
AR (DL) A LARIRA:

o = the standard deviation of the response,
o =M AR FRI 1 I 22
S = the slope of the calibration curve.

S =IZ1E B Z IR

The slope S may be estimated from the calibration curve of the analyte. The estimate of ¢ may be
carried out in a variety of ways, for example:

RS T LA 7 b e 2 Al S R . WL 22 RO S o AT A 5, A

® Based on the standard deviation of the blank. Measurement of the magnitude of analytical
background response is performed by analysing an appropriate number of blank samples and
calculating the standard deviation of these responses.

2 IR ZE o S L2 ERE SR I e BT, DR ST SRR R, IR TR A
Eﬁmmfﬁmﬁ@ﬁ

® Based on the calibration curve. A specific calibration curve should be studied using samples
containing an analyte in the range of DL. The residual standard deviation of a regression line or
the standard deviation of y-intercepts of regression lines may be used as the standard deviation.

TR 2. AR (DL) JElE N, &G 8o trmh— A it o i,
S ST 2 o [ VA 2 Y S R v v i 22 BT Ty il A P v v 22 #88 P D o O 22

111.2.7.4. Recommended data I 412 %4

The detection limit and the method used for determining the detection limit should be presented.

97 24 285 A 00 R0 5 A0 B B8 9

In cases where an estimated value for the detection limit is obtained by calculation or extrapolation,
this estimate may subsequently be validated by the independent analysis of a suitable number of
samples known to be near or prepared at the detection limit.

G SFAS I PR ) A TS S T S AN HEVR IR AT 1, AT 53 U 2R 8 0 B A e 0 R JE ML i
BEATEAD 2, RIGUEIX — s HAE

111.2.8. Quantitation limit & &R

Several approaches for determining the quantitation limit are possible, depending on whether the
procedure is non-instrumental or instrumental Approaches other than those listed may be acceptable.

AT LRI 3R] CARf s g BEBR, X T2 0 ik 2 AR A 0 e 2 A s 0 #r . BR T R IH
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I Tk AN, HAth g vEw e Pl
111.2.8.1. Based on visual evaluation f2 4% EL AL PEA/

Visual evaluation may be used for non-instrumental methods, but may also be used with instrumental
methods.

BV BE T AR S o Ui, tn] SR e dr T ik

The quantitation limit is generally determined by the analysis of samples with known concentrations
of analyte and by establishing the minimum level at which the analyte can be quantified with
acceptable accuracy and precision.

72 B ROE AL RN B 45 7 T B RE v BEAT 04T, AE R EE RS 3 R AR A 5 25K 1K
UL, B AR s SIS /N R Ry g B IR .

111.2.8.2. Based on signal-to-noise ratio 24515 1 Lt

This approach can only be applied to analytical procedures which exhibit baseline noise.

XA IE R REN 1A ZE MR = K 0 A T

Determination of the signal-to-noise ratio is performed by comparing measured signals from samples
with known low concentrations of analyte with those of blank samples and by establishing the
minimum concentration at which the analyte can be reliably quantified. A typical signal-to noise ratio
is 10:1.

15 M LU A0 58 R R O RIAIRIR BE A5 o BT D R it 55 2 R o R0 B A 5 AT LA, DA
BN RES R 2 B B/ MK LN E B IR . —RBUEMELE Y 10: 1.

111.2.8.3.111.2.8.3. Based on the standard deviation of the response and the slope
T W IS A 7 i 22 1 A8 1K) D77 %

The quantitation limit (QL) may be expressed as:
EEPR (QL) W LLRIRN:

o = the standard deviation of the response,
o =M (L A o v v 22
S = the slope of the calibration curve.

S =X IE AR

The slope S may be estimated from the calibration curve of the analyte. The estimate of ¢ may be
carried out in a variety of ways for example:

RS TTLAM A 7 TR I f A Al S R . T BLE s 2 Ry S o AT 5, 4

® Based on the standard deviation of the blank. Measurement of the magnitude of analytical
background response is performed by analysing an appropriate number of blank samples and
calculating the standard deviation of these responses.
BT A RE i B AR A 22 o T8I 0 Aol 2 AR A R A, A5 A S SAR ) R,
Frt BRI A R it e AL PR s VR A 72

® Based on the calibration curve. A specific calibration curve should be studied using samples
containing an analyte in the range of QL. The residual standard deviation of a regression line or
the standard deviation of y-intercepts of regression lines may be used as the standard deviation.
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FFRAEM . @RS ER QL) ACFRg i, @I RIEthZ. [[H
2R R R A O 22 B[RV 28y b PR XA o4 i 22 0 R 1 D bt i 22

111.2.8.4. Recommended data FF 412 %4

The quantitation limit and the method used for determining the quantitation limit should be presented.
The limit should be subsequently validated by the analysis of a suitable number of samples known to
be near or prepared at the quantitation limit.

425 e B IRAN ] T8 € € BIR A5k B 3@ o dr— R A3 mEE T2 B BRI i
SRIHIEZ PRA

111.2.9. Robustness fiif F 7

The evaluation of robustness should be considered during the development phase and depends on the
type of procedure under study. It should show the reliability of an analysis with respect to deliberate
variations in method parameters.

X PR ROV L 4 AL AT TR R BE T LA RS, IFNEE T i 5 R S R AT B 7 . 1%
PP RRENE R, DTN IES BT A R SRR, R OR R W EE I

If measurements are susceptible to variations in analytical conditions, the analytical conditions should
be suitably controlled or a precautionary statement should be included in the procedure. One
consequence of the evaluation of robustness should be that a series of system suitability parameters
(e.g. resolution test) is established to ensure that the validity of the analytical procedure is maintained
whenever used.

QSR BA 7 5 52 20 W 2 AF AR AL Mo, B2 N 24 3 4% o i R 26 1, BE 70 dhr s ik
IO PE R B o Sl i I PEPPAL, 57— R AR GUE HESE (B0, @B EME, LA
ORICVR AR I8 FH 12 90 B 5 9288 e DR 5 HL AT 31k

Typical variations are:
A AR A
® stability of analytical solutions;
T TV AR 1
® different equipment;
AR B
® different analysts.
ENE LR INAP
In the case of LC, typical variations are:
FEAE IO AR TR DL R, SRR AR
® influence of variations of pH in a mobile phase;
TahAH pH AR AL HFEH ;
® influence of variations in mobile phase composition;
T s A A AR A B R 5
® different columns (different lots and/or suppliers);
AR EIERE ARt A0/ a0 N R D
® temperature;
T 5
® flow rate.
T o
In the case of GC, typical variations are:
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Eﬁ%wﬁém%%%ﬁT,mﬁmE%ﬁ
different columns (different lots and/or suppliers);
AR EERE A Rt A0/ a8 N R D

® temperature;

TREE
® flow rate.

“bzl‘iﬁo
111.2.10. System suitability testing % Zi3& F 141856

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 to be established
for a particular procedure depend on the type of procedure being validated. See Pharmacopoeias for
additional information.

A GuiE fétiﬂﬁz%i‘?%/\*ﬁiﬂzﬁtljM\Kﬂ&‘ﬁﬁ*%ﬁﬁo ZIRG RIS BTG,
AR 0 BT AR S AR T — DN EAROREEAT VPG . N TR S R GriE A 2 i o T
%};’ZEMEE%EI’J%&”O E%}E’Jﬁgﬁﬂéﬁﬂwﬂ%ﬁ

111.3. SPECIFIC APPLICATION TO ANALYTICAL PROCEDURES USED IN THE PH.
EUR.

BRI 24 S b o A7 7 VR U R PR N A

The following parts describe a number of points that are important for the validation of analytical
procedures employing specific analytical techniques. These guidelines are to be used in conjunction
with the general chapters of the Ph. Eur. and the validation requirements given previously in the ICH
documents.

PHINERR T AL R IR AT BOR B 70 B 5 R A SR A R . X AR R
5 (R 24 8 ) 38 I K i SCHTIR ) TCH SCA A B S8 R T & 156 1

I11.3.1. Optical rotation (2.2.7) JEE (2.2.7)

111.3.1.1. Introduction 727

The solvent should be chosen in order to obtain an angle of rotation that is as great as possible. The
stability of the angle of rotation of the solution should be checked over a period of at least 2 hours. If
necessary, the use of a freshly prepared solution may be prescribed. In exceptional cases, it may be
necessary to prescribe an equilibration period before the measurement is carried out. Whenever
possible, the use of a wavelength corresponding to the D-line of sodium (i.e. 589 nm) is prescribed.

N T PR e IR A, RIER T RS SIS e B R AE 2 /0 & 2 AN/ N
R — ik, FEEHMIFRErE. WA LE, NAEFREREFRIE, 5l ar )
TERFIRIGE DU, FEHATIN & 2 BT ] e 75 e — AP (). AE R ReIfE ol T, N e
HH06HE D ZAHN A (BRI 589nm) K AT e 't & I €

111.3.1.2. Identification 4%/

When the substance examined is an enantiomer, the specific optical rotation is used for the
identification.
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GRS I ISR AT o SR A, ) DA Y L e P R AT 45091

If the specific optical rotation is used for identification only, the result does not have to be calculated
on the dried substance or the solvent-free substance. The limits prescribed should take into account
any variation in content and purity of samples of different origin that comply with the monograph.

AR LT LA T 2550, A DL b TR I ST EL R A . S0 T R RO PREE, B
5 L& BT & 2018 BN [FIRVFAE: it (1 35 AN 2L (1 AL O -

11.3.1.3. Tests /72

Specific optical rotation may be used to verify the optical purity of an enantiomer. This method is less
sensitive than chiral LC. In the case where one enantiomer is to be limited by the measurement of
specific optical rotation, then it is to be demonstrated that under the conditions of the test, the
enantiomer has sufficient optical activity to be detected. The result is calculated on the dried substance
or the solvent-free substance. Whenever possible, the influence of potential impurities should be
reported. Limits for the specific optical rotation should be chosen with regard to the permitted amount
of impurities. In the absence of information on the optical activity of related substances and when
insufficient amounts of the related substances are available, the limits are usually arbitrarily fixed at
+ 5% around the mean value obtained for samples that comply with the monograph. Samples of
different origin should be examined whenever possible. It is also worthwhile examining samples that
are close to the expiry date to obtain information on the influence of normal ageing.

L@ FE T FH TR — A XS Bl e A AR R DG 5 AR o TV RO T T il o7k, aniid
Ao 00 B U PR T R S AR B BREE, N AU BRI B 2R T, A B R A A
HEA T I AT DA I 21 o PR S 25 2R AT b BOOE I it . AE T BERITE DL R, N Al T 7
FEZR BRI TG DL o LU BE A1) 58 2 2% RE SRV (A B & . AE SR AT SRR A5 B AN ik
PRGNS A RMIITE DL T, 385 L P R PR B — AR 9 A 5 i A A (1 243 T 2 LU e P
HI£5%. WA AT RE, N5 SN A RIS BOARE G B EE BB o 0 F 3 2R 380 H 3 AR i JEAT EU e P A
AR EE, DAIRAS IR A T TBCEL I TR0 LG e 5 R R o

Measurement of the angle of rotation may be used to verify the racemic character of a substance. In
that case limits of - 0.10° to + 0.10° are usually prescribed.

X T E B0 5 T AR T AN 25 R e Ik o AEIXRRIS DL e E A PR B — RO E -
0.10°~+0.10°,

If possible, it is to be demonstrated that, under the conditions of the test, the enantiomer has sufficient
optical activity to be detected.

WA TFTRE, NCGUEBIENDE R T, 0B Sm AA) AA 70 2 PR O 2 3 1 R A A
111.3.2. Absorption spectrophotometry (ultraviolet and visible) (2.2.25)
R REE (SRR ROE) (2.2.25)

In all cases, the suitability of the operating conditions (solvents employed and their quality, pH of the
solution, etc.), must be demonstrated.

FEFTAT 2 AN AT WO VR AT S M E v, DA IR E 25 (O VA ) KL g O, TR
pH 25) [53E 1% .

In normal use, ultraviolet spectrophotometry is a technique of limited discrimination power. The use
of 1 % - and 2™ -order derivative techniques may increase discrimination power.

EEFRHUT, RIS RE —MEAHRXDREIRIE. — A i S HOGERR
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(R Y m] LB i 5 ¥R I X O BE AT

111.3.2.1. Identification 4%

Ultraviolet spectrophotometry is rarely the only procedure described for identification. When it is
included in an identification series, discrimination power must be demonstrated by comparing the
spectrum of the analyte with spectra of similar substances. Discrimination power can be increased by
using absorbance ratios rather than absorbance values.

LA O EEN D AN S5 TR o 2T VEE N S I B — RGN, A2
SR IR 61 5 A B DG AT EEBORAIE 2T i IE R X 7 RETT . 5RO
JEFRARAA L, RIS RIB ARG B2 ) EE AR RAT 9 S b5 B8 A X 7 RE T

11.3.2.2. Limit test /217 2

When ultraviolet spectrophotometry is used for a limit test, it is to be demonstrated that at the
appropriate wavelength, the related substance to be limited makes a sufficient contribution to the
measured absorbance. The absorbance corresponding to the limiting concentration of the related
substance must be established.

BRSO T IR A, RAERIEE B RIBAC T, 7 EAE ] A T 5E
YO EEBUEA W TTHR o 2o ZIUE N 5245 B SR (R E 55 AR S B IR FEAEL ZZ TR R AR

I11.3.2.3. Assay & & E

When ultraviolet spectrophotometry is used for the assay, the contribution to the absorbance of the
known impurities must be evaluated. The use of specific absorbance values for assays is discouraged,
but may be possible in dissolution tests in monographs on medicinal products (see the Technical guide
for the elaboration of monographs on medicinal products containing chemically defined active
substances). If specific absorbance values are prescribed, they must be evaluated by an inter-
laboratory trial using a batch of known purity. Purity is to be estimated by applying a variety of
techniques including separation techniques and absolute techniques.

BEANPCC R TS B E RS, 2Pl O AN 2% BN T IR ISE I SEm . AN S A Rl
FAERHAT S RN G, EN]BEEZ 5 B AT R P A 2 E (R F R T & A i E 1
AT T 24 i 2 R I BORIR BT ) o RS 1R, U6 Z5Ufs Y 40 52 L R A i
TSR0 = [ B PPAL, RTIRISC R BB AT 5. NORFH 2 R R 36 70 B BRI 4 X 1%, %
FE L 20 B EAT Al T

111.3.3. Non-instrumental limit tests

AR RBRERE

111.3.3.1. Appearance of solution (2.2.1 and 2.2.2) /5744 (2.2.1 and 2.2.2)

These simple visual tests compare the colour (or opalescence) of the test solution against a series of
standards. Typically, the test solution should be clear and colourless. These tests are intended to give
an assessment of the general purity of the substance. When degrees of colour (or opalescence) are
permitted, the impurity and the level to which the degree of coloration (or opalescence) corresponds
are often unknown. Validation is based on the examination of batch data supplied by the
manufacturer(s). However, when the impurity causing the opalescence or colour is known, it may be
possible to validate the visual test by comparison with a more sophisticated analytical technique.

1X L fi B H ARG A R A VA . (B DD 5 — RV B AT L. 1l HAE L
T, HERSRE NG . Tt IXEER T E A0S 24 i B 4 23 B SR B SR TR AR v
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2 F VB AR I DR — 5 BB CBRIREED I, 3% BRI N 1 €6 8 (s inh &2 I oxet 2 ) %
RAEAERARRNN o J7i A S E N AL T30 A 7 ol SR Bt stk o il e 2. AR, s
RS RVE B B AR, AT LS H LS B S H A R AR M BRI
SE L RBEAT LU, X A AAEREAT 7 ik A 000IE

111.3.3.2. Acidity or alkalinity %%/ 1i/%

This is a general test of the purity of a substance. It is a non-specific test used for the control of
protolytic impurities. The appropriate use of this test is described above.

ARITFIEFEXT L AU L AT B — A AR PPN Tk . Rt —MARR TS, T AR i
FEfl e DT be A ks B 0 DL AT SR N R

111.3.3.3. Limit tests for anions/cations (2.4)
15 R EFHIRE fr 2 (2.4)

These are simple and rapid tests but they are to be shown to be appropriate by recovery experiments
and/or comparison with other more sophisticated techniques.

XL f] L ROE A A5V, E e B (RS AN/ A BE AR O AU BOR (5% B SRAIE
IR E P -

Sulfated ash (2.4.14). The sulfated ash test is intended as a global determination of cations present
in organic substances but is obviously not applicable to inorganic salts of acidic organic substances.
The limit is normally 0.1%. This gravimetric test controls the content of foreign cations to a level
appropriate to indicate the quality of production. This method can be considered to be well established
and no further validation is required.

BRIRER K r (2.4.14): BRIRER A Ir KL A i H 2 XA L2 b (0 BH B 1 SR g, (H2 AR
AN T IR A HLE S AL BH T R A . BRI SR K 20 I PR B N 0.1%. i &)
P HER IR 25 S TP AN KRS T & &, AT B 7 2 E . R AR A
W7 HEME R, AREE—PUER %,

Colour or precipitation reactions. Limit tests are also described for individual cations and anions
which are based on visual comparison of a colour or opalescence. It is essential that it is demonstrated
that:

PR EBTTVE SN o TP 0 e B2 ) H MR EE A, 350 24 Ao B 128 R 9 8 1 O BR S A 284708
o 5E TR LA AL T B2 AT

® the colour or opalescence is visible at the target concentration (limit);
HFRIRE (BREEFUEIRED A0, S id i i (o st e 2 H AT LAY ;

® the recovery of added ion is the same for the test and reference solutions (by visual observation
and if possible by absorbance measurement);
AR S BN R TIN5 5 B [ WS [R) G B ARG vk, n SR vl e ml ik
TGN E ),

® the response is sufficiently discriminating around the target value (50%, 100% and 150% of the
target value) by measuring the absorbances at an appropriate wavelength in the visible region;
) 7 AE 3 2 AT WS YE AL R OGRE 200 7 v250 H Ak B2 Y 1L P o -k B2 AR AL (H
PRI 50%- 100%F1 150%)8 FL AT 29 161 23 95 7

® a recovery experiment at the target value is carried out six times and the repeatability relative
standard deviation (RSD) calculated. Recovery should be greater than 80% and the repeatability
RSD should be not more than 20%.
7E HARIR AT N HEAT 6 RIBISCR K5, 55 5 AR AR el 22 (RSD).e I3 MK T
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80%, MM RSD KT 20%.

It would be desirable, when appropriate, to compare the results obtained from a recovery experiment
using the proposed limit test procedure with a quantitative determination using a different technique
(e.g. atomic absorption spectrophotometry for cations or ion chromatography for anions). The results
obtained by the two techniques are to be similar.

FESAE I, B RAUUE PR BEAS 21 0 (a3 S 56 49 45 2R 5 A AN RIBOR (9 dn, R 1
W AT 43 56 BE VR 3R AT BH B8 - 5 Bk B8 - B i v R AT I & I 0 g ) 1R AT (1) 7 B2 5E 45 R
BEAT LLBL. WA 505 A 48 SR AR

111.3.4. Atomic absorption spectrometry (2.2.23)

R e EE (2.2.23)

Atomic absorption spectrometry is exclusively employed in tests to determine the content of specific
elements that are present in substances as impurities. The following validation requirements are
particularly pertinent to atomic spectrometric methods. More validation requirements are given in the
general chapter.

JE IR SO T T 0058 LR PR AL TV P R € e R S 8. PA R S e 2 5Rkox
JEF O GER R L . AR s T2 BRI R

111.3.4.1. Specificity % /7 1+

In principle, this technique is specific, using the appropriate source and wavelength, for the element
to be determined since the atom emits or absorbs radiation at discrete spectral lines. However,
interferences may be encountered due to optical and/or chemical effects. Thus it is important to
identify the interferences and, if possible, reduce their effect by using appropriate means before
starting the validation programme.

JE_E, B9 R T AEANESER DS 2 B S BUR AR ST, 2B T 2 DGR Rk
BhEZEME TR S &, FHZEARR LRI . SRR AE BT O61E sl 7 R Zo0 5 RO
R AT R . B E R GRS U IR, AR, EERIEIT IR A, 18
T FH 3 24 ) 7 VR AR IR L PR 3 B8 I e ) 520

Such interferences may result in a systematic error if a direct calibration procedure is employed or
may reduce the sensitivity of the technique. The most important sources of error in atomic
spectrometry are associated with errors due to the calibration process and to matrix interference (care
must be taken to avoid memory effects).

ISR B RHE - 2705, IR R T BE S B R G0 R 2 BRI SR R . R T
T3 I BV F B B AR R RS TR v il AR R E AN R ORVE R A e I RN

11.3.4.2. Calibration Fi/fE 2L

Aqueous standards are prepared and analysed at different concentration levels, spread over the
calibration range.

i 5 AP AL X PV, X A A A A 1 2 90 B P ) AS (R PEE AT RS T i Rt AT 3 A

The number of concentration levels at which standards must be prepared depends on the calibration
model used. To demonstrate the applicability of a straight-line regression model, standards should be
prepared at a minimum of four concentration levels. A parabolic regression model also requires at
least four concentration levels. Preferably, the concentration levels are evenly distributed over the
calibration range.
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Al 26 AN R AR P 7T FR 6 TR i A Y ) 8RR M R T IS R b v i 26595 o O 1 UE T ARHE 2 4+
LR R AR, 7 2 1) 25 DU 47 A [ 3R 2 7K1 RO it v P 2 [l VA R e 5 2 />
A 8 DU A7 AR PS8 70T 1R 06T TR b VR o P22 PR X R Pt VA VR D AR S 7K T LE o o4l 23 B N 253 50 70 A7

Generally, it is recommended to perform at least five measurements at each concentration level.
HWEHFOLY, AR NIRRT 23T LR IZE -

Calibration problems can often be detected visually. However, these plots alone cannot be used as
proof of the suitability of the calibration procedure.

I I I E ARSI A AT DA A AR A E 2R P ) . R, MU L 28 AN B SR IR B B o 2
i I -

® The measured absorbances are plotted as a function of the concentration, together with the curve
that describes the calibration function and its confidence interval. This curve should fit the data
points.
INAFHIR O BEAE I PNAE R, AH L R BE AR A AL, e B ofe il 2 R4t [ml A 5 72 S AR
DX TH] o 0 B0 e R N 5 9D 2R AR A

® The residuals (i.e. the difference between the measured and the estimated absorbance) are plotted
as a function of the concentration. When a suitable calibration procedure is applied, the residuals
are randomly distributed around the x-axis.

P (BRI E FRIWROE PR A 55 b i 2 Al SR ARG BEAE 2 TR D 2 1HD) R SRS R I
KFo IS [ IE AR AEHI L, TR NI x Bl BE AL AT o

When the variance of the signal increases with the concentration, as is often the case with atomic
spectrometry and shown from either a plot of the residuals or with a one-tailed t-test, a weighted
calibration model is better suited. Both linear and quadratic weighting functions are applied to the
data to find the most appropriate weighting function to be employed.

JE RO R e R AR A IS 5 A AR 5 i o VA S 1A 18 i 84 XA R O, e ke 22 UK
FEHRER, iR B B Al AR AT AR B E DL, R FH IR A i 2 A R m] DL AT
G BT o R RN LA OB RS, BN EGE & 1R R M2

For a weighted model, the weighted residuals (i.e. the weight multiplied by the residual) are plotted
as a function of the concentration:

XEFIRRUERL, R DL InAUR 2, B ZE SN AR A SRR 5K 1Y) 5K 24 il 26 -

® the measured absorbances are plotted as a weighted function of the concentration, together with
the curve that describes the calibration function and its confidence interval,
S N5 P B s B2 A 2% o) SR JEE TR IS 4 T 28 25 1 1m0 )3 5 R A G A DX

® the weighted residuals are plotted as a function of the concentration.

IR ZENE D9 JEE (R — > PR BRAB 2 1l) H oK

It must be demonstrated that the data accurately fit the model. Application of a straight-line regression
model implies that the linearity of the calibration line is investigated.

W ZBAIE B 58 B BCHE S AR R REAS HERR ML DL T . SR 2 Ik [l A TR () T R A L 2 ) o o T 2 )
LeNEHEAT TR

111.3.4.3. Matrix effects 7L/ 50/

When aqueous reference solutions are used to estimate the calibration function, it must be ensured
that the sensitivities obtained with the sample solution and the aqueous solutions are similar. When a
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straight-line calibration model is applied, differences in sensitivity can be detected by comparing the
slopes of standard addition and aqueous reference solutions calibration graphs. The quality of the
estimation of the slopes of both regression lines depends on the number and distribution of the
measurement points. Therefore, it is recommended to include sufficient measurement points (always >
5) in both regression lines, and to concentrate these points mainly on the extremes of the calibration
range.

2 DK IS TR S RO PR REBEAT DN E X bt th 2 D7 RE AT Al T, o Z50R DR Al ot VA
AR P o) ot VB R AR R o R A etk DA AL I, ] DL R AR I NGB AT K v
PR HEE At A oA HT 2 A RS B LRI, A g B A it i 5 (A8 it 8 VR T e 00 SR BB P 22 7
X PO i P [ V1 by 2l 0 LB A A R, R s O S AL i 2 A5
ATTEDL. I, PR EA s N A 2 IR S GEHE 2T 5 R, I HIXEShRRE AR E
87 = T3 A AE A A 2 PR BV R N

The slopes of the standard addition line and the aqueous calibration line are compared, by applying a
t-test, to check whether slopes of both regression lines are significantly different. If that is the case,
then Method II (standard additions) is to be applied; if it is not the case, Method I (direct calibration)
can be applied.

Kt KSR, HUBARUHE I NTE AN IE PEARARE A bR v 2 1R 2, R 2% [l A 2R R
M A REZER. WRWAINERRRAA EEEZER, WERH L IR a0 R
MOPERRER BB BEEZ S, WRER A5 (E R 2%) .

111.3.4.4. Detection and quantitation limit (based on the standard deviation of the blank)
PRI GE IR (T 55 F1HT bt thi )

To estimate the detection and quantitation limit, representative blanks are prepared and analysed.
Preferably, matrix blanks are used, which contain every component of the sample except the analyte.
However, when no matrix blanks are available, reagent blanks, containing all reagents and prepared
in the same manner as the sample solution, can be used.

N T AL AT PRAT e B IR, ) & A A AR R s . SR s 1, RO
WAL TRES TP BRI AT DA B AT g o SR, AANBEIRASEE BT AN, AT DA IR S
AR A AR R 2B R, ] 5 A0 A TR P P 25 e vt 1 2 v i

Other aspects of the validation programme are covered above.

B UE 7 %8 B HAR 7 T AR T SCHAT T4
111.3.5. Separation techniques 435 $HiA

The different chromatographic procedures (TLC, GC and LC) may be employed in the
IDENTIFICATION section, in the TESTS section for the limitation of related substances and in the
ASSAY section to determine the content of the active substance. The analytical procedures are to be
validated according to the principles described previously, but there are specific aspects of the
different chromatographic techniques that are to be taken into consideration. These are described
below.

AFEEETETTR RO SR GRG0 E0) . A7 R R
JE VAR 5 e il S5 o AR HE TR A « 7R AR SR Y IR AT A S IIE, I/ S
AR CIESR I . T SCR T HE -

111.3.5.1. Thin-layer chromatography (2.2.27) J#/5 (7124 (2.2.27)
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This chromatographic technique is widely employed in the Ph. Eur. for identification using a
reference substance and for the limitation of impurities with or without the use of a reference
substance. When impurities are to be determined quantitatively, appropriate instrumentation must
be employed. For the most part, silica is employed as the stationary phase but reverse-phase
stationary phases (e.g. silanised silica gel) or cellulose stationary phases are also employed.
Nonetheless, the following points are common to the application of thin-layer chromatographic
techniques whether used for identification or for a test for related substances.

ZEOIEFORAENCMN 25 ML b 32 N T2 kI O IR 2D, DR A FH BlAN {3l A o IRt A7 10
SR PR IR A . FR AT AR AT I, A S G B . KA DL T AR
AR [ EA], A AT SO EDE A CaniEbefb ikl ) siAF 4R E e . TR T%
WG T ARV R A, AT EE IR DA JL s [R5 T

» Specificity: it is accepted that for an identification test, specificity cannot be attained using this

technique alone but good discrimination can be expected. It must be accompanied by other tests
which together assure specificity. Selectivity may not be attainable for a limit test, in which
case one or more additional tests must be described to control the impurities not separated.
Discrimination power is to be demonstrated. For an identification test, improvement in
discrimination power can sometimes be achieved using a spray reagent that differentiates
similar substances by colour.
Tlath: T EE O TR, SO B AUE 2R R R G T IE &
JEE, (B HEIRMG RIFH B Re /), AEE & HABM DA R L@ 1tk . 2 PR A Al
A RETCIRIS BIJTVER L B 2R, WAUEIN— 2RI 77, YR EEIRTT 7 B
ARPUHEAT R WAENEE RS B R . TSR, SRARIE B RERS X 7
GRUES VL7 AEER | B S = I eihv 270 37 | Nt od 0 R s s

e Stationary phase: it is to be demonstrated that the test is applicable using plates of the same
type but of different origin. Separations that can only be achieved on one particular type of
plate are to be avoided, if possible.

[ 78 AH DA 25 B AT SR AN [R) A5 ) [) — 2R B ) 7 2 i AR AT e . A AT g, N
Gt I A R S 2R TR Bl i ) 2 T A A e T A e B SR ) I A

*  Performance test (SST): such a test is generally performed to verify the separation of two
closely eluting substances, the substance itself and a similar substance (critical pair). It is to be
demonstrated that the separation of the chosen substances will guarantee the suitability of the
chromatographic system. This performance criterion is essential for a for related substances.

F gl S XM CE RS 1R PR DR BV R P, RO A B A3
) RV RERSAEIZ IS 251 N IRIG 0B . 7 ZEUE B I e M ot 1) 70 7 e 8 fR IR
Il RERE . X — P REAR T T S R 28 G L B

Additional aspects that require further documentation when TLC is applied to a test for related
substances include:

YR H R R T A R R A, GO TR E R T S B AR S B R

*  Detection: the use of specific spray reagents must be avoided when applying a related
substances test unless the test is designed to limit a named impurity using a reference

substance.
R s BRAEK A R AT A B PR R A, 5 U o 250 S A5 A D o A A R A A
fe R e,
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* Detection limit: when applying a quantitative instrumental procedure, one of the described
methods for the calculation of the DL applies. When a visual method is applied, it is to be
demonstrated that the quantity corresponding to the specified limit is detectable.

RO SR AR RN HTT SR BEHT A7 ORI BE B S 245
BURLAE 7V 05U A2 ML (9 1 BRI B A AR 1

* Response factors: if the known impurities are available, then the similarity of response factors
(relative to the substance itself) is demonstrated using the given detection conditions. For a
limit test, differences in response can be shown by comparison of the visual detection limits.

Wi LR AR R A L, TR 4 I AR AR B R R A GRS A 5D 1
R . X TR EE R A, maE s H AR OB PR 26 A N MmN 22 57 o G RAT L2
R0 2 O B ity 25 HEURE 2P 180 5% 4% S i 2 P P B R FEE (55 3 s (AR X i [
K1) XFERER A, wlidid H AL PR 2% ok I R A A 110 i o 22 57 (BRE s B EEs i
%)

e Quantitation limit, linearity, range and repeatability: data are also required when an
instrumental quantitative TLC procedure is applied.

EEMR. Stk JEREMESNE: SeRANE R OUREEAT I ', RIS
Y o

111.3.5.2. Liquid chromatography (2.2.29) JKZHE 1 (2.2.29)

LC is usually applied to limit the content of impurities in a substance (employing an external
standard, usually an appropriate dilution of the test solution), to determine the content of a
substance (employing an external standard), and occasionally as an identification by cross-reference
to one of the aforementioned procedures. Attention is to be paid to a number of aspects peculiar to
LC.

WA T2V b s IR R & CRR A MR, #5920 5 o) B SRR T
%), BSOS EIME CRASMRZE) » A SR 532 5| e f sl & 2l e i
IRV R LR R T i . 75 EEAE R 51 N OGO E i SR IR R s EAT R AE

111.3.5.2.a. Identification &%

It is accepted that for an identification test, specificity may not be attained using this technique but
good discrimination can be expected. It must be accompanied by other tests that together ensure
specificity. Discrimination power must be demonstrated with retention times, relative retentions or
mass distribution ratio of similar substances, and the substance itself, being reported. Such
information is to be supplied for a variety of stationary phases of a similar type.

WA, KT, RO (kT R B B R, (E T DEd i R 9 BT
O BSRE T3 A ZB I HEAT SEAR IR et R (R S AT O TR b . AU R BN I
SR I 28 R0 B S AR R R A TR R, KA W 7 TR RO I A RS 7 4R (KLl
BEZ I el B W

111.3.5.2.b. Limit test [} &7 #4 75

e Specificity: & J& I
o Discrimination power of the separation: separation of known and potential impurities from
the substance itself and if possible, from each other, must be demonstrated. Specificity may
be ensured by detection by mass spectrometry. Impurities not separated from the substance
must be controlled by another procedure. The retention times, relative retention times or
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mass distribution ratio of the substance and the impurities must be reported. Such
information is to be supplied for a variety of stationary phases of a similar type.
IR AR AT E A BT S TR BES RAF 0 &, WURATRE, L AAZHHIE
B 2% I [A) RO 70 59 o 3 A FH o Bl A 0 25 SR it R €l S8 0 7V L @ itk AR 2R
M) 5 254 2 8] ) DR BR IR 18] L AFDGT £ B IS B] 2ot & /B B o N ER R AH AL AL 1) 22 Fol
[#] & AH BIAH B B o

o Discrimination power of the detection system: the choice of the detector or the detector
conditions employed must be justified (e.g. change in the detection wavelength when using
UV detection) while specificity can be ensured by the use of detection by spectrometry.
PO IN Z8 G 7 T B AN 68 Py a2 33 B R P ORS00 6 2 1 O 5 BRI L ZBBGIE B (45
L A58 A DU 2R A A R 238 ), [ s 2 P O B A I 4 SR PRAIE 1% 7 VA I & T
PE.

* Response factors: it is essential to demonstrate the similarity of response of the substance and

known impurities (at the wavelength of detection for UV detection but applies also to other
detection systems, e.g. conductimetry). A response factor of a known impurity that is greater
than 1.2 or less than 0.8 compared to that of the substance to be examined may require the use
of either CFs or of that individual impurity as an external standard when the proposed limit is
0.1% or greater.
Wi W2 R o IR B 32 RS 70 R 0 60 2% S 1) 2 R 20 2 a0 ) R AN 0 85 R A 000 8
KT EImE N, H A& BT AR ES, Blan s A SRl R4 o ROk
J3 5 3 B e SR 2 BEOR T 1.2 8/ T 0.8, 4HBE (I FRECA 0.1%E0 5 =i, Al Rg
it A% AL LE R mO0 4 2% o B AT AR Aar

* Detection and quantitation limits: these limits must be determined for the external standard,

which is either a dilution of the substance to be examined or a known impurity. When a peak of
an impurity elutes close to the peak of the substance, particularly if it elutes after the peak due
to the substance, detection and quantitation limits are to be determined on that impurity. One of
the methods for calculation of both the DL and the QL is applied.
R I PR AN E TR =5 DAAE kot A0 V0 A0 VA T 2 R 2% ) R VAT A Dyone HER RIS, 620
A5 FH AR e A I PR AT PR . 24 2% ot i (i i 5 3 il oy (il i e, Rl A e
TR JE IS, RN RE 2 2% BT R FR A e B PR . TR A TH R ARSI R 5 o e 2R
) — R REAT BN

e Stability: data should be provided demonstrating the period of use of reference and test
solutions.

FRE I LR P A it T VTN TR st VA VUAE 156 FH 30 ) A A 5 P IE B s

* Recovery: when an extraction procedure is employed, a recovery experiment using known and
available impurities is to be carried out under optimal conditions and the results reported. It is
to be demonstrated that the recovery shows an acceptable accuracy and precision.

IR BRI A RO IR, NATH A ATRIRAS R85, R R 2% A
N REAT IRICR RS F R I 2 R . T BRI [ R s (s Y RTRES2  HEA EE ORS
£,

* Derivatisation: when pre- or post-column derivatisation is employed, it is important to establish
the optimal reaction conditions (time and temperature) and also to investigate the stability of
the derivative under normal conditions of use.

TS 2R AL T B G AT AE A AL B PR AR INT, B LR e S SO %A (O
I ANRE D 5 JF HEE 8T A WA 1R 5 I 261 BIAS E E

e System suitability test: as described for TLC. The use of the S/N ratio is only required when the

DL and the specified limit are similar.

26 /34

‘Sif)EiE: 400-8770626 BRI R EEIE | VEsE FARERFE: canny@TigermedGrp.com



ERERFIEE RS ARLE HEBERNELENMTE ELmE

RO ERME: W E 00 . RAE LB ORI IR AR E PR S e, A B
fZMEEL (SIND &

111.3.5.2.c. Assay & &l &

» Specificity: this is preferable but not essential provided that the interfering impurity is present
at a low level and is controlled by another test.

LIt RTHNE AR5 E BAUE B CaH HAR RS gk 47 1R A R s, $7
PR R JRIE LY, WA R AR Bz i % w5k

*  System suitability test: as described in general chapter 2.2.46. Chromatographic separation
techniques. Table 2.2.46.-1 can be extended as follows:

ARGUE I TENNR: B 2.2.46. (4 B BEOR N . 3£ 2.2.46.-1 A RN

Number of individual injections 4%
3 4 5 6 10
B (%) Maximum permitted relative standard deviation
TRV IR KA XS 14 v 22
1.0 0.21 0.30 0.37 0.42 0.60
1.5 0.31 0.44 0.55 0.64 0.90
2.0 0.41 0.59 0.73 0.85 1.20
2.5 0.52 0.74 0.92 1.06 1.51
3.0 0.62 0.89 1.10 1.27 1.81
35 0.72 1.04 1.22 1.48 2.11
4.0 0.83 1.19 1.46 1.70 2.41
4.5 0.93 1.33 1.65 1.91 2.71
5.0 1.04 1.48 1.83 2.12 3.01

Limit tests and assays must be validated as described above (see part 111.2) for linearity,
repeatability and reproducibility.

AR FaR et . BRI R O 1.2 R0 Sof BR LA A A S i 7 VAT
Bk .

111.3.5.3. Gas chromatography (2.2.28) “THIE 4% (2.2.28)

111.3.5.3.a. Identification |
Specificity: as described for LC.
TlEM: Z WO,
111.3.5.3.b. Limit test [}/ 4625

Specificity: as described for LC.
Btk Z WA g,

* Response factors: as described for LC; response factors relative to the substance itself must be
provided. This is particularly important when using selective detectors (ECD, NPD, etc.).
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M LR~ 22 DLVBAH (i, o AR (i & 2% 5T 5 = J o0 AH OQ AW B2 KT -, 7 18 A 0 2%
R E (iSRRI as . BRI E55)

* Detection and quantitation limits: as described for LC.
Rl PR E 2R 2 WAH B ik .

e Stability: as described for LC.
FE M 2 IR (g

* Derivatisation: as described for LC.
ATAEAALEE: 2 WA B

* Internal standard: it is to be demonstrated that under the chromatographic conditions employed,
the peak due to the internal standard does not interfere with the impurity peaks or that due to
the substance itself.
WAR: AR BILE R I B Eab 55 A T AR B i AN 0 8 1 e R JFG 24k Jo 0 F 0
E o

* Recovery parameters: as described for LC.
I FEZSH: 2 W 5%,

111.3.5.3.c. System suitability test % ¢ idi V{56

Details that are to be provided of chromatographic criteria to which a user must conform to
successfully apply the test are as follows.

NPRUEIR I IR AT, 4R 4 AN 53 6 ZJURENT 1R V4 €038 26 A R W A A «

* The S/N ratio is usually determined for a signal that is equal to or greater than the DL.
T AE FR G P T SR 5 o il PRVAC B B v T A L T TR (S R EE (SIND

* Resolution between the peak due to the substance and a closely eluting peak of an impurity or

between the peak due to the substance and the peak due to the internal standard. It is also useful
to give the acceptable range of values for the symmetry factor when it is different from the
accepted range of 0.8-1.8 as given in general chapter 2.2.46. This is particularly important
when employing packed columns and when the peak of an impurity to be controlled elutes
immediately after the principal peak. Verification of performance using a similar column, when
possible, is recommended.
T 3 UG 55 AR AT 2% o e BN ARG ) 23 T R R . R RRERl T Y T 2.2.46 F A RILE HY
0.8-1.8 [HFE R, 4 i 42 HO BRI T (T LR AT F M . 2450 PR S RO L 75 sl
(IR R W S 2 A3 e G, 4 VPR T 0 PR D LB o T, 70 P
FAM B AL AT T VA A

* Head-space injection technique: this type of injection is employed for highly volatile
substances. It is important to demonstrate that the temperature and time of pre-heating the
injection vial results in equilibrium conditions. The presence or absence of a matrix effect
should also be demonstrated. One way of validating head-space injection conditions is to carry
out multiple head-space extractions (after each injection, the head space is vented and the vial
is re-equilibrated before re-injection of the gaseous phase). The pre-requisite for good
conditions is that the relationship of the logarithms of the areas of the analyte peak to the
number of extractions is linear with a coefficient of regression of 1.0. Matrix effects can be
overcome by the use of the standard addition technique.

TS HERERER s SRR ARE F T i A B T o B 1) S IR Y e o PO A I 2
AN () BE I8 B P ATIRES o I RIUE RS & B AFERE RN . 36 BNHEAT 2 IR T8 S B (BRIt
FEfE, TSRS, PHETRARIR, W OCGHERERT SO0 A AT B D o SRIT R
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RIS 1487 2% A TS 2 A 2 AR5 D P o vl Ve TR AR O 5 5 SR UK B R PSR &, A R B0
1.0 AT LB AR AN AR BR 2 5 RON -

111.3.5.3.d. Assay =5 &l

» Specificity: as described for LC.
FlEtk: Z WA,

*  System suitability test: as described in general chapter 2.2.46. Chromatographic separation
techniques (see also part 111.3.5.2.c).
RGEEMYE: 20— 2.2.46 %5 BEHEAR (I 1L.35.2.c 35 .

Limit tests and assays must be validated as described above (see part 111.2) for linearity,
repeatability and reproducibility.

IR 2 S 5 A0 25 0 5 77 ¥k b A R IGIE B 70 R SR BEAT 2t . S PRI 2 (AL 1.2
) o

111.3.5.3.e. ldentification and control of residual solvents (2.4.24)
B B T R4 ) B A A R 52 TV (2.4.24)

The sample preparation and GC systems employed are to be validated for the substance to be
examined by applying the criteria given above with particular respect to:

A I 5E BOAE it ) & T VE AT S B RGBT IO, I H# E A RE A R

 specificity; &)@k

 detection and quantitation limits; £l R A7 52 5 R

« recovery; [Hllii%

« repeatability; =5 %

* linearity, when employed quantitatively. Z&Pt (& B

I11.3.6. Semi-micro determination of water (2.5.12)
PG R KT E (2.5.12)

A number of commercial Karl Fischer reagents are available so it is important to ensure their
suitability for use by means of a validation procedure such as standard addition.

KA 2 Rl AR B AR R B AR GGRI AT (k6 B DAIE I B v N2 S5 B0 R A e i DR k) 0 3 P
Vet R

Standard addition Zr/Z/A /

Determine the water content of the sample under the proposed conditions. Then, under airtight
conditions, add a suitable volume of a standardised solution of water in methanol R and determine
the water content mu20 as mg water. Repeat this step at least five times.

FERTE HHEAE 25 A T X KT (mazo) BEATIIGE o SRJGER LA, IIAIKD &
ORI BR v FF VA BoE S I E IO S Bk 70, Bhomg i, 2B P IRFIR.
Calculate the regression line of the cumulative water determined against the water added. Calculate

slope b, intercept with the ordinate a and intersection of the extrapolated calibration line with the
abscissa d.
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WRYEAR T RBME SR, SIMARCRKT S8, REELRIETRE, THEITRENRER
by EINARFRIEEE a. AR Hh 2 S JE 51 AR AR A AH AZ s BRI A R de

The slope b is to be between 0.975 and 1.025 (deviation + 2.5%) to be acceptable. The percentage
errors e1 and e, are lower than + 2.5%.

R b MEUAALE 0.975~1.025 2 1A] (fZE+ 2.5%) J& Rl A2 . iR % H 4 EL e A e 4050

fE N AN 2.5%.
a—m dl—-m
e, = —22 %100 ezzll—”zaxwo
My,o0 My,o

Calculate the recovery of each standard addition step. The mean recovery is to be within 97.5% and
102.5% to be acceptable.
THREARERBRHEIIASRAE B BRI o BRI AL I~ S5 (RIS B AE 97.5% A1 102.5% 2 [H] .

I11.3.7. Volumetric titrations (2.5.11, 2.2.19, 2.2.20) A&HEE

When developing a new volumetric assay procedure, it is recommended to titrate at least seven
different quantities under the prescribed conditions in a randomised order to give end-point volumes
in the range of 20-90% of the volume of the burette employed. Subsequently, the data are treated
statistically and a number of criteria are to be fulfilled to permit acceptance of the titration
procedure.

BN H RS BN E BB AR, HEFEERUE B E F 0T, SRIREENLE N, Xt
£/ 7 AN [F) A R BT IR E TS 2 RTH R T E VRO AR N Dy it FH R 8 AR AR
20%~90%, AR HAE BT Gt AT, 20 A 2 AN PR TR BR 1SR A RESRAS X E T
IEHAH]

The relative error in reading of the mass on the balance and of the volume at the end-point is to be
less than 0.5% of the values found.

P A PRI T (SR 2 I Y 1R S YRR ) S PR X i 2 A 5B i I B
0.5%.

The results, as end-point volumes Vi in dependence of mass m; , are evaluated by linear regression.
The regression line is calculated and characterised by the slope bobs, the extrapolated intercept aobs
and the precision as o(V).

A A [ U5 7 A e B e TR S 2 RV RRV AT PR, RIS Ze ik Il A U AR
IR “bops™s AMEIEIRIGHREE “aons” LS H L (Wi 2, FHo(V)ER) .

1% Criterion — Proportional Systematic Error (Bias)
AW E—RC L R RE (e

The calculated slope babs, taking into account the titre of the standardised volumetric solution, is
within 0.3% for potentiometric titrations (0.5% for visual titrations) compared to the theoretical value
given as titration constant btheor.

Z R BIAM T E TR E R, ST EALEEEE, TEIRER R b SHIGE (BERHE
WED ML, “btneor” Z [A] AN 22 N ASABIT 0.3%, WSR2 R HIERANE. MEE SIS
fEAHX i 22 A 13T 0.5%.

(bobs - btheor

) x 100 < 0.3% (0.5% for visual determination)
btheor
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_Z

b - =
where €T T M.c,

M is the relative molecular mass, Z is the stoichiometric factor of the chemical reaction and C; is
the molar concentration of the titrant.

M AR 70 Tl Z A OB T R H  Cr 2 1 R T BE IR IR

2"¢ Criterion — Additional Systematic Error (Bias)
A HIMRHE—BUIM R G R E (IR

The extrapolated intercept aobs is less than 0.4% for potentiometric titrations and 0.6% for visual
titrations of the expected or target titration volume. This criterion may not be fulfilled if the titration
is carried out too rapidly (potentiometric titration) or an unsuitable indicator has been employed
(visual titration).

XfF AL E VL, AMEIEIRTF IR “aoss” /N T TIHA B H A5 i€ AR 0.4%, X457
AL €L, W/NT 0.6%. 4 SR & Bk P CRALR € ) B 7 AE &R (45
AFIEPLRE ), W5E S5 RN AT RE TCiA 2 ARt .

a
( ;bs) X 100 < 0.4% (0.6% for visual determination)
T

where aops IS the extrapolated intercept of the regression line at zero and V1 is the expected or target
titration volume.
U, @obs JYEAETT R A 22 T FE IO 8 UAAR N R pir st Ve 9 TUIER H Frifg 2 1

|
/\ o

3" Criterion — Precision (Statistical Error)
A FIU bR R (G2 )

The remaining estimated standard deviation o (V) is less than 0.3% for potentiometric titrations (0.5%
for visual indicator titrations) of the mean titration volume of end-point using the titration procedure
to be introduced in the monograph.

T RALREE, AW ZE o (V) BIASTHE RN T 210 T0UT R 1 52 7121 AR AR bR 1 O
Z110.3% (HMFERANEE, o(V)MTHENAEEIT 0.5%) .

(O’(V)

1°
where o (V) is the estimated standard deviation.

X, o(V) s beiEd 2 R T E

) X 100 < 0.3% (0.5% for visual determination)

O'(V) — \/Z(Vt - aji)s__zbobsmi)z

where V; is the titration volume, m;j is the mass of the substance and n is the number of titrations
performed.

A, Vi ERENRE SRR, mi2db MR E; n e RS
4™ Criterion — Practical Relative Error 5 VU W b vE—FH 6T b v (i 22

Some titration procedures may not fulfil the first and second criteria but exhibit low and acceptable
bias at the target titration volume (8 mL=L mL for a 10 mL burette). Thus, if the first and/or the
second criteria given above are not met, then calculate the relative accuracy at the target titration
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volume.

SR R 1] REANRE I A 55 — NS AN AR, (25 H AR EARIRAR L, BoR BN
HrrEesz 1 m s O 1 10mL i 2%, JHAEMAED 8mL mL) .« KL, WA & Lid
SE— A R WrARE, DU AT RS E b e AR AR T R

|(aobs + bobs - btheor) % 100

VT bthear
However, when the volumetric titration procedure is well established, it is sufficient to verify that
the repeatability and accuracy of the titration (minimum 6 replicates) are not greater than the limits
given in the table and decision tree below.
SR, A B 8 VAR S , L7 70 B0 IR 7€ 7 125 1) B R PR AT HE AR 1% (2= /D-PAT T E 6 10
AR T AT SR 2 H PR

VOLUMETRIC CONTENT REPEATABILITY RELATIVE
TITRATION LIMITS (%) (RSD) ACCURACY (%)
PR E TERE HEM (RSD) FERTAE A 2
(%) (%)
Acid/base 0.33
e #.0 .67
W 1L 7% 5
Non-aqueous 0.33
o .0 .67
37K E
Conjugate acid of base 0.33
‘ s +.0 +).67
Bl 1) LB R R o
Redox 0.5
NI +. +.
SULIE B >
Argentometric 0.5
o #H.5 #.0
REE
Complexometric 0.67
s 2.0 +1.33
285 E

The figures in the table are given as guidance and it may be demonstrated that stricter limits can be
applied. The use of volumetric titrations is applicable only when it has been demonstrated that
impurities are present at low levels, otherwise other assay methods are to be introduced.

R TS I EBE I E T S8, PR I IR E BT eI 2 Sd ). R FEZ
IR BT & BRI 4 PT DUR A B g v, 5 DU 5 N A ) 25 Bl 5 7 7%

Decision tree for validation of volumetric titrations 751 5 /7 12: 5011 ok 55 4
Repeatability: Relative standard deviation (RSD) over six replicate measurements (n = 6)
HEME: 6 (n=6) W& AR ZE (RSD)

Relative accuracy:

FHS R

AV — V_Vtheory
Vtheory
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RSD < 0.33 AV < 067 99.0 - 101.0

YES

NO

RSD < 0.50 AV < 1.0 98.5-101.5

RSD < 0.67 AV < 1.33 98.0 - 102.0

Other assay
procedure

FABAS I 7R

111.3.8. Peptide identification by nuclear magnetic resonance spectrometry (2.2.64)

BRI IR SRS R 2 K (2.2.64)

The following factors should be addressed in procedure validation.
T3 RIAE R N 2% R LR BRI

® Spectral consistency, to demonstrate that, within reasonable ranges, the spectrum obtained is

independent of sample quantity, sample pH, analysis temperature (calibration error or
recalibration changes) or mis-setting of spectral acquisition parameters such as pulse width. The
effects of small changes in sample preparation procedures, such as deuterium exchange, should
be considered. Analysis of a number of different batches of the test product should be included
to demonstrate consistent spectra.

e —HE, IEMESHTVEE N, PERDGEAZAEREE. B pH E. 2 ATiRE (R
1R 22 B TR HE R A2 SO RESH (kb 96 D IR BCE R . N 2% R
i) R AN AR AL CARAS 4D BIRENA o SLELAE S 2 AN AN R il 5t i 404, BA
UEA G — 2k

Specificity: the spectrum of the test sample should be compared with those of other similar
products handled on the same manufacturing site and shown to be distinctive, with notes of
obvious spectral differences. The spectra of potential impurities could be assessed (especially
specified impurities). These may be deamidated forms, variants containing a “wrong” amino acid
enantiomer, or forms with an incorrect sequence. This approach should be similar to that used
when assessing the specificity of chromatographic identity tests.

LI R ALl DG S — R AL BB FAB S S OIS AT U, B SR A R
R B HDETE 72 5 . NIPFAEEA DG CRER AR E 2R . XA 5 AT BE 2 i
BRI & <FR R I O AR AR A B R A H R PR A I R XA T VAN 5 PRk
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AR P I ) i e P S FH R 7 V2R AL
® Other variability: A AF 5k

o operator-to-operator variability, expected to be small; it should be confirmed if more than one
operator will undertake the test;
AR R Z AR e, TR AN SR 2 D RAE Rt TR, SRR3R S
o spectrometer drift over time, probably negligible.
TG A FH I BB, AT RE AT LIS AT

Minor revalidation will be required after probe servicing or console servicing, software upgrades or
purchase of new spectrometer components; this can often be achieved using reference samples
supplied with the spectrometer.

PEREAER S 4512 . BT R SISO G, REATH D IUE B IRIE; 8T
A5 FH OGSO e R A i R BEAT I3
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