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This Technical Report (TR) provides risk-based guidance for
Analytical Method Validation (AMYV), which follows Analytical
Method Development (AMD) or Analytical Method Qualification
(AMQ), and contains risk-based guidance for other, related
method lifecycle steps, such as Analytical Method Transfer (AMT).
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(AMT) .

The guidance provided here builds upon the International
Conference  on Harmonization (ICH) Q2 (R1) guidelines and
includes  additional considerations for analytical platform
technology (APT) methods as well as the impact of stakeholder
considerations, and essentially all modern quality expectations as
recommended in the ICH Q8 (R2), Q9, and Q10 guidelines (1-4).

M AL AR Y48 B 22 o7 7E ICH Q2(R1) YEMI By H Al |, H &3 X 247
FemA (APT) HmEHEME &, AlmMx 75 8WTm, UAE
ICHQ8 (R2) . Q9 M QI0 %=/ FHEFNMAINRTNEH L.

Similar to the manufacturing process, an analytical method
can also be considered to be a process. The validation strategy
for analytical methods could therefore conceptually follow those
of Process Validation (5). AMV can then be defined as the
collection and evaluation of data, from the analytical method
development stage  throughout routine  QC testing, which
establishes  scientific evidence that an analytical method s
capable of consistently delivering accurate and reliable results.

SHETZRMN, pMMAECTURIAA=—F T2, FHibgar
Tk W E R A BRI AE AR “ TR (5) o AMV F LU
RXABFOREE TS, Ao rEit xMEEEN QC ki, H
WAL T AT R R SR A T R IR E

1.1 Scope and Purpose o B 5 H Y

This TR is to provide practical and strategic guidance to
efficiently use historical data and knowledge to design suitable
risk-based AMYV studies, and set appropriate protocol acceptance
criteria. The typical method lifecycle steps prior, during, and
beyond the AMYV studies are illustrated 1in Figure 1.1-1. The

typical steps prior to validation, wusually performed at early



pharmaceutical development stages, are included in this figure

to show the dependency among early- and late-stage lifecycle

steps. The AMV process begins with the wvalidation readiness
assessment and continues  with the post-validation steps,
maintenance  (validation continuum), transfer(s), comparability,
as they may apply to the continuous demonstration of analytical

method  suitability. The typical sequence of all prevalidation,
validation and post-validation steps, as illustrated in the bottom

half of Figure 1.1-1, 1s reflected in the sequence of sections in this

TR. Instead of dealing 1 great detail with many possible
exceptions and special considerations, this TR is intended to

provide practical guidance to typical development processes and
AMYV studies.

REARE G ER-ETEFTATNRE ST, BN EHKEA
FR It e AT AR AMV B %, J | 2 1E 487 R RARE
Bl 1 1-1BA T AMV B2 a0 8. 2 18] An fo 20 e 22 2 77 ok A2 BB 20 TR
BEAFHEMALNBE A TRIEWNNAER SR, aFEZE+F LT
B A B A 25 TR F A A e B 2 B AR R . AMV ST R A B GE 0 A A
The, AREHTERIEFP R, £ (RiE&ESZE) | HEAX LA
5, B A AT o MR T oA 7 ik 18 R e e B S Ik B . o 1. 1-1
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The guidance  presented in this TR applies to all
biotechnological manufacturers  and all contract development
and manufacturing organizations. ~ This TR does not provide
specific guidance for the timing of AMV study execution with
respect to the parallel product development lifecycle stages or

guidance for analytical instrument qualification.

ARAREMERNEIEN TR ENXAFETMFA & F
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It should be considered that various new analytical
technologies  and/or the use of Process Analytical Technology
(PAT) methods may suggest some modification to the validation
strategies presented here. Specific aspects for the validation of
bioassays such as curve fitting models and statistical reference-
to-sample parallelism requirements are not covered 1n this TR.
Case-specific considerations for  microbiological method
validation such as statistical sampling and testing environment
conditions are also not covered as they depend on the analytical
methodology and the intended use.

N5 8 & T o A AR A /BRI o AT AR (PAT) 77 i e 2 A 7T
REXT AN B IE R R I — B REN., ARAREF L EFE
o TRIL AR T, Flamd AW e R B MGt S FERFTEE
Ko MEMF FERIEN AN ZERES RER (Wit @RI %
) oK, B ACNIET 94 7 i F i A & .

AMYV studies are typically executed for future routine-use
methods but may not be required for analytical methods used in
support ~ of pharmaceutical development (5). Figure 1.1-2
illustrates the two different analytical method lifecycle paths
separated according to the intended use of a particular method.

The intended use of a particular method can be assessed early as

part of the overall quality target product profile (QTPP) and a
method should be selected accordingly. The intended use should

be further  considered when  developing, qualifying  and
validating analytical methods. For example, measuring a critical

quality attribute (CQA) or a critical process parameter (CPP) may

require a more rigorous approach to the overall validation

process. The intended use of a method can change during the



method and/or product lifecycle(s) due to a specification change
or other reasons.

AMV Bt 58 38 % & AR AR OR S AE R B 7 AT ey, EXT AT
XM XM T EFTREAFE (5) o B 1 1-2 LB T REBFIR
7k B U R T X - e PR T B AT 7 s e BB R . FAIR R
TR 7k W TR Ay B AR E AR S R R E ML (QTPP) By — 34 AT
W, FENMEE M E. AT R, BINMRIL ST 7 ke, Rt
— S E R E, fla, MEexBREEE (CQA) MARIZ S
#H (CPP) FRHEFENENRIEABRBEHN T ZE. BT RERN
ER R R SRR, Tk e TR R i T DAAE 7 R A /B e A B A
HEE .

Figure 1.1-1 Analytical Method Lifecycle Steps from Selection
to Qualification or Validation B 1. 1-1 247 77 7 A o B BR A 18 25 21| 7
A B IR 2 R

Figure 1.1-2 Example of a Method Lifecycle from the
Identification of the Intended Use to Post-

Validation Maintenance

Al 1. 1-2 A TER F 1 R 7 2B J5 Je il 48 47 09 AT 7 vk A e B R R 45

Acceptance Criteria 1 YU AT/

Numerical limits, ranges, or other suitable measures for
acceptance of the results of analytical method validation that is
satisfied to determine suitability of test method performance (6).

AR AN A ERILERNEERE. RWEHXE M6 ENNEE
e N T AR ERAE (6) .

Accuracy VEF %

An analytical  procedure eXpresses the  closeness of

agreement  between the wvalue that 1s accepted either as a



conventional true value or an accepted reference value and the
value found. This is sometimes termed trueness (1).

AT EREFREREELZERINTWNAEEZE SN EEZ 8 894
MEE. EREFAHEHENELE (1)

Analysis of Variance (ANOVA) /7 Z 7747 (ANOVA)

A general  statistical  approach to data analysis (i.e.,
comparison of means) in which the variation 1n a method’s
results 1s partitioned among explanatory  factors in order to
systematically assess factor influence and/or variance
components.

BT — ot i (BIHELER) , BT FEERNEMN
WX EMEREZY, AT AR TEETERM/ T E0E.

Analyte 2 4T4]

A specific chemical moiety being measured, which can be
intact drug, biomolecule or its derivative, 1mpurity, and/or
excipients in a drug product (7). [Synonym: measurand]

ERMENFENFHRL T UG~ w PO TEL Y, £90
FEREATEY, FFEA/BZBEA (1) o [FXE: #N=9]

Analytical Instrument Qualification (AIQ) AT E L (AIQ)

The qualification of the analytical instrument(s) used as part
of the analytical procedure.

o T X2 B A S AT 77 vk B — R

Analytical Platform Technology (APT) AT FE T A (APT)

An analytical method that 1s used for multiple products
and/or types of sample matrix without modification of the
procedure. Similar to compendial methods, an APT method may
not require full validation for each new product or sample type.

AT eMpramtn/ZFEmal i RB oM T %, TFEBERT®. §
WH T ERAM, APT 7k REAF BN G M H 77 o B o KA #4T &
T 3210k



o T 7 %
That which 1s performed in order to obtain a reportable result.
The procedure should describe in detail the steps necessary to
perform the analytical test. This may include but is not limited to:
the sample, the reference standard and the reagents
preparations, use of the apparatus, generations of the calibration

curve, use of the formulae for the calculation (1).[Synonym:
Method, Assay]

AT RBARENERPFrAATHN— M o7, MFEHEEREF
SN LFNT R, CAFEELRT: HF&. 5 AR &R
IR . B ER. mEdRLNeH . TELAXWEZAF (1) .
(B X FE. 2Ellx]

Bias 1l =

A systematic difference in a method that manifests itself as a
deviation of the method mean from an expected value.

=10 B T E B E 7 =R E R R IERE,

Biological Activity 4 #77& &

Property that describes the specific ability or capacity of a
product to achieve a defined biological effect (8).

F=om K BRI B B e ERER (8)

Bioanalytical Test Method A AT AR 7 v

A method used to assess the presence of analytes (chemical
or biological) in biological samples (e.g., serum, plasma, etc.) (7).

ZHRATIFEEER (Flar, 0F. OX%E) T4 (¥
AW W (1)

Bioassay 4 91447

Analysis (as of a drug) to quantify the biological activity(ies)
of one or more components by determining its capacity for

producing an expected biological activity.

3t P T AT B R AT (M A4 B



Blocking 1% 3%

The grouping of related experimental units used in design of
experiments (DOE).

Fl TR % (DOE) WiAE AT ¥4 .

Calibration Curve & 1F #1 %4

The relationship  between measured response values and

analytical concentrations of a standard or reference material.

5 By v R (B A VE dm BN B R o AT VR B Z BB R R

Coefficient of Determination (r2) R E(r2)

A measure of the proportion of the variation of one variable
determined by the variation of the other. W 7 —F EHE ] R
AN EE.

Comparability, Method 44T 77 ¥ X LA ¢

The demonstration of analytical method comparability (AMC)
for method replacements.

U BA R 77 v B AT 7 R R AT

A study to demonstrate  that a modification to an existing
method either 1mproves or does not significantly change the
analytical procedure’s characteristics relative to the methods’
validation and intended use.

— Ut K H, XA 77 ik 8945 TR DL B SO T 7 vk B il A
DU i 12 & R 447 77 i k.

Compendial Procedure BT %

A method that is considered validated as published in one of
the recognized compendia.

A — M AROAN A AR N B AT B BRI Y 77

Confidence Interval &1z X |4

An interval estimate (range of values) of a population

parameter, calculated from a random sample of the underlying



THE—NRESHNKEEITE (RENEE , AER S KW
W8 ALEE AT B S . Correlation Coefficient (r) 48 5% £ 24(1)

A measure of covariation, the square root of the coefficient
of determination.

AT EE, REZKNF AR,

Co-Validation Fx &I

Sending and receiving laboratories participate in the AMV
study execution.

o AndE N\ SLI E L S 5 AT AMV B .

Critical Reagent % %2 7|

A component of the test method that may have a substantial
impact on the consistency and reliability of method performance.
Features of critical reagents include:

MR 77 = Bl 4, I RERT 77 iR L REEN — BUE M H] e FF £ E
RE RFRA B 2 A1

I. A reagent that requires qualification of each new batch
prior to routine use in an analytical

procedure, or

o3 AT 77 kAL R 2B T B B R HEAT AR, 3K

2. A material whose method performance characteristics may
change over time, during handling,

or from lot to lot.

B 77 vk Ve BE AFAL T A R A E] R AL, A0 FEBA A] R AL B AR Z 1A R A
AR o

3.An analytical reagent that may be purchased only from a
single vendor.

P P — 1 7 8 U 5K T 4% 89 0 AT 1A

Reagent  Examples: antibodies or enzymes that require

titration prior to use, tissue culture treated plates when only one



r a bioassay, growth
factors for bioassay cells, conjugated  proteins that require
custom preparations, or reference or system suitability standards.

B R G F D O R B LR BB ME— BE N E 4 ] B
XEM DT ERNARER TR, EMoMARNERE T FEX
HHEEER; TREHRAREAMETER,

Degradation Product f& 4R = W

Molecular  variants resulting from changes in the desired
product or product-related substance brought about over time

and/or by the action of light, temperature, pH, water, etc., or by

reaction with an  excipient and/or the immediate
container/closure system. Such changes may occur because of
manufacture and/or  storage  (e.g., deamidation, oxidation,

aggregation,  proteolysis). Degradation  products may be either
product-related substance or product-related impurities (8).

EETH - R - R AWK B ERM/HZE. &E. pH.
KR, 5B Fr /3 B B fh oy 588/ B R G K 2 RO T
TR A/ 7 I AR A T R

RAEXETA (B, |, BE. EaAB) . BT
Aab A m R, WA RER T mAE R (8)

Design of Experiments (DOE) 51912 1T (DOE)

A structured, organized ~ method  for determining the
relationship  between factors affecting an assay and output of
that assay (2).

ATHEZHMe e RNEERERZEAXRANELLN, &
HRANF % (2) .

Design, Experimental %11, SLIGHY

The arrangement of factors and factor levels. Optimal
experimental design minimizes “noise” in data to allow focus

on the influence on assay response of critical factors. A factorial



analytical purpose. (May be modified with complete block,
factorial, fractional factorial, full factorial, incomplete block) (9).

FAE R AP R H . SRR Dl K IR E HE D #
FErmy “RE”, UMESR T RIEXN K E RS E 5T A8
—/MHEFEZH xR (DOE) 7 LA ik a4 B e pr & 9 se e (7]
DR REER, AT, #aETF. 25 E 7L T EERKG O

(9) .

Drug Product |5

A pharmaceutical product type that contains a drug
substance, generally, in association with excipients (8). [Synonym:

Dosage Form; Finished Product]

BHE T ARAAFERD A HE—RN—Frhm kB (8)
(7 I AL e ]

Drug Substance & £+%%

The active ingredient that is subsequently formulated with
excipients to produce the drug product. It can be composed of
the desired product, product-related substances, and product-
and process-related impurities. It may also contain excipients,
including other components such as buffers (8). (Synonyms: bulk
drug substance, bulk material)

e 5 WA F KR R B EE RS . T E T . e R
Ji. oA LA R A K. © A0 /e F B4 A 4w IR Y A,
wE Al (8) o [EIXTA: #Wax ERZ, BORWA]

Equivalence % 2% &

A comparison with the primary objective of showing that the
results from two methods differ by an amount which has
negligible impact on fitness for use. This 1s usually demonstrated
by showing that the true difference is likely to lie between a lower

and an upper equivalence margin of acceptance differences (10).
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