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Analytical Method Validation
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ICH Q2A (R1)

TEXT ON VALIDATION OF ANALYTICAL PROCEDURES
ICH Harmonised Tripartite Guideline

PARTI:

Having reached Step 4 of the ICH Process at the ICH Steering Committee meeting on

27 October 1994, this guideline is recommended for adoption
to the three regulatory parties to ICH

Introduction

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.

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.
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Chapter 6 Quality Control

Testing

6.15

Testing methods should be validated. A laboratory that is using a testing method
and which did not perform the original validation, should verify the
appropriateness of the testing method. All testing operations described in the
Marketing Authorisation or technical dossier should be carried out according to
the approved methods.

6.16 The results obtained should be recorded. Results of parameters identified as
critical quality attributes should be trended and checked to make sure that they
are consistent with each other. Any calculations should be critically examined.

6.17 The tests performed should be recorded and the records should include at least
the following data:
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Annex 15 Qualification and Validation

9.1

9.2

9.3

VALIDATION OF TEST METHODS

All analytical test methods used in qualification, validation or cleaning exercises
should be validated with an appropriate detection and quantification limit, where
necessary, as defined in Chapter 6 of the PIC/S GMP guide Part I.

Where microbial testing of product is carried out, the method should be validated
to confirm that the product does not influence the recovery of microorganisms.

Where microbial testing of surfaces in clean rooms is carried out, validation
should be performed on the test method to confirm that sanitising agents do not
influence the recovery of microorganisms.
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Table A5. Expected recovery as a function of analyte

concentration®
Mean

Analyte, % |Mass fraction (C) Unit recovery, %
100 1 100%

98-102
10 10" 10%
1 102 1% 97-103
0.1 103 0.1% 95-105
0.01 10+ 100 ppm (mg/kg) 90-107
0.001 10= 10 ppm (mg/kg)
0.0001 10¢ 1 ppm (mg/kg) 80-110
0.00001 107 100 ppb (ug/kg)
0.000001 10# 10 ppb (ug/kg) 60-115
0.0000001 10* 1 ppb (pg/kg) 40-120

* Table excerpted from AOAC Peer-Verified Methods Program, Manual on
Policies and Procedures (1998) AOAC INTERNATIONAL, Rockville, MD,
USA.

Recovery is defined as the ratio of the observed mean test resuilt to the
true value. The range of the acceptable mean recovery expands as the

concentration of the analyte decreases. This table provides target mean >
recovery ranges for analyte concentrations from 100% to 1 ppb. http//WWW eoma.aoac org/app f pdf ﬁ
fiwusauntiu 2 NSNING W 2558 AUUALAY 11 1-19
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ANNLNEY (Precision)

Table A4. Expected precision (repeatability) as a function of
analyte concentration®

Analyte, % Mass fraction (C) Unit RSD, %
100 1 100% 13
10 10" 10% 19
1 10* 1% 27
0.1 102 0.1% 37
0.01 10+ 100 ppm (mg/kg) 53
0.001 10% 10 ppm (mg/kg) 73
0.0001 10° 1 ppm (mg/kg) 1
0.00001 107 100 ppb (pg/kg) 15
0.000001 10* 10 ppb (pg/kg) 21
0.0000001 10° 1 ppb (ug/kg) 30

* Table excerpted from AOAC Peer-Verified Methods Program, Manual on
Policies and Procedures (1998) AOAC INTERNATIONAL, Rockville, MD,

USA.

The precision of a method is the closeness of agreement between
independent test results obtained under stipulated conditions. Precision

is usually exp

in terms of imprecision and computed as a relative

standard deviation of the test results. The imprecision of a method
increases as the concentration of the analyte decreases. This table
provides targets RSDs for a range of analyte concentrations.

http://www.eoma.aoac.org/app_f.pdf
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https://manoa.hawaii.edu/exploringourfluidearth/physical/world-ocean/map-distortion/practices-science-precision-vs-accuracy

-
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(Reporting threshold) 89 120 % 289 specification

U

3. mmadauasiuduasiuariiiwainisiesz (Linearity and Range)

v~ s . v v v & Ve N . v v d - s
nuanudNus T IRe MUt iR ladeidnyazs thiduasiesasmanuduiuimagay Tesiia
~ s - o « .- o
dulsedndanduius (Correlation coefficient) MU 0.9979 (MW 6)
Xt Residual Pict

15
1 -
& o4
= 0S5 4 >
5 @ s > >
7 w
N 2 0
= L) [ t t t t
2~ & 3 o
20 59 2 4 & g 10 P
o
-1 1
T r T T T 45+ e 8
.2
anumiiuaziinnivdu (ladniudaiiadd ) -
" ) po— x1
Mwi 6 anuduiudsswiamuduiuuasiuildieuasasiinaldu
a wa o > Ada 3 o v a4 K
Ref 3015504 153?‘31‘”6\“35@1%3. ﬂ'liw@l%'lLlaz@li'lqﬁﬂﬂﬂ'&'INQﬂﬂEN'IIﬁN'Jﬁ'JWﬁ'lz"ﬂzai'(ﬁﬂﬂ‘i% ‘lu?ﬂtlﬂﬂ!l'lklﬂﬂ‘galkagﬂﬂN\ié’lﬂiﬂkﬂﬁﬂ“tﬂ%ﬂ'l%'ll»l‘ln%ﬂzﬂa%.
ﬁ'mn!nuﬁz‘mqtﬁwm NINMNLANFAINITLNNE !
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G-==

U5snausnsioniige weaeens (analyst) Hanansaasaaiale ualsisndudas
nyFsnafiusinanle

AGINANISONTIANY (Detection limit)

Masenuua: sTauaNuNdwlumiaeciie

G-

Y ¥ do a a 6 [ - |
ﬂ'ﬂ&lL?I&l?.l%?l@l'\ﬁ!ﬂ‘llﬂﬂﬁ']'iﬂﬂﬁ?qqLﬂ'i'wvi (analyst) 1@]3&”034@]'3'\34
a 1 IT 6 [ \191 Y o o 6
LNEILLAS AN LLN I a% WENEUNNEANIU LA LLﬁgﬁa@]ﬂaaﬂﬂﬂJQQQﬂﬁzﬁﬂﬂﬂ
AaIMS

AANNAMIWLTIUIN (Quantitation limit)

@ a GI ) v ada 6 a ) o
S fnesi i daasnsingausnsuisaiasemnusunamdwsusns
1 1 [
ﬂﬁﬂ%mmm‘lugmsmsﬂ MU e D IbbALEITFA1BA2

MENENUES: sEauANNITNTwluIkaeee
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M22819N151W1 LOD wag LOQ Eg

1. @599FauMINsUssumsaea (Based on visual evaluation)

dwmsudsnlaildiesasiata ww TLC
a a Y v oa ¥ v o
LASLNETATALNNIUAN N NIUNLUBEY (AINLTNDA)
v Y Add’ L3 g
M990 A L ITINEIM V4

v o v A9 A o G Ve
LOD ﬂ'num]u?l%ﬁqﬂ“’]ﬂﬂ‘luaqﬂ“ia spot YIN?NL‘valﬂ

!

LOQ mmwuwﬂmwﬁa spot ‘YIS»JQ\?IM%VLQ Gli’)ﬂ?@lLLﬁ«;ﬂ’I%‘Jﬂkﬂ'lﬂ%N’lﬂﬂﬂﬂEI’NSJﬂ']’INLLN%LLawﬂ‘J'IN
L"(IEIWI'INLﬂﬂ&‘YI‘YIﬂ'M%@MiE]Wm'luﬁﬂ»l

E

M28819N15 LOD wag LOQ Eg

2. Based on Signal-to Noise-ration (S/N)

[ 4 a a0 vo . o v o .
mﬂsmmmsw‘lwazymnm (signal) WUNUFYUIMIUNI (noise)

!

LR5ENETALATE %ﬂ'&Lﬂ‘i’l“’W 'mmwawmwnman.mumwawm noise AAANNLINIH
ﬂlaﬁﬂ’l‘iﬁﬂlﬁaﬁl‘] Q%vl,@\ signal to noise GI'\NYIGI?Nﬂ'\‘a‘

!

a A4 Yo (3 | o A
LOD Wasnasanafi nsryqnasle 3 wh 2asduanassunin wha S/N =3

l

LOQ 153asa 57 IAaUaNnsle 10 1 Ya9saIaNmsLnIw ¥aa S/N = 10

JE
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Analytical Method Development E;

LOD, LOQ and Signal to Noise Ratio (SNR)

LoQ
Signal to Noise = 10:1
/\\ Signal to Noise = 3:1 LR
! Noise

{ (&) World Health
¢ Organlzatlon

34|  Birgit Schmauser | April 2008

129819M5%1 LOD %32 LOQ E;

3. Based on the standard deviation of the response of the slope

S = slope of calibration curve

O = standard deviation (SD) of blank readings or the residual

standard deviation of a regression line or the SD of y-intercept

330 100
DL=—""" QL = —
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ANNAINY (Robustness)

G-==

ada v o v a
ﬂ')'lﬂﬂuﬂaﬂ'aﬁ?Lﬂi’lwﬁﬂ%ﬂ’ﬁ?ﬂ@]')aﬂ’]ﬂﬂ’]ﬂiﬂaﬂ’n"ﬂ'ﬁl)ﬂaE]%Lu]a\ﬁjaﬂ
Wqﬁqﬂlﬂaﬂuﬂ'ﬁ?ﬂlﬂlﬁﬂ‘] %aﬂ‘] Lﬁ% ﬂ’]ﬂ'ﬂulﬂ%ﬂ‘sﬂﬂ’m a(ﬂ‘s’]dﬁuﬁgﬂ’]ﬂlﬂaa%ﬂ
a@ﬁ’]ﬂ'ﬁ\lﬂa amﬂﬂu LwaLLﬁﬂ\’]ﬂ\’]ﬂT\Nﬁ’lN'ﬁﬂﬂaﬂ')ﬁﬂﬁ]@a’]aﬂﬁﬂ?Lﬂijwﬁﬁ’]ﬂiﬂqm‘lﬂ

Ladaun'mﬂaﬂmmaamnma

@ a , v ad &
Wunsdnnmansenunnmsifenudasdanzuazfaninasuradis 49a1a

adwlaludnnizlng

M9UsTLSIN: AIUITAANNITINLARSYDS system suitability test

- o
AN 8 HANMIMNATAUANUNUBBIID

amizaadszuy

HANIMATAUATIIMMBNE

TasanInnns Retention Theoretical Tailing VhinamsEnulssu (laaniu/mhe)
Resolution 2 2
) - ) o
time plates factor Annan #*RSD Aoy *RSD
(n=3)
A No.a* 8.8 12.0 7330.5 1.09 245.2151 0.5
HPLC column 247.2346 1.16
No.2 7.8 13.7 3587.9 0.92 249.2540 1.9
8.15 8.4 12.5 7397.8 1.02 246.0023 1.6
pH 23 buffer 8.20* 8.8 12.0 7330.5 1.09 245.2151 0.5 247.0882 1.05
8.26 8.2 11.8 §825.1 117 250.0471 0.6
aumnia 45 10.6 12.7 7981.7 1.05 246.2101 1.5
column 50* 8.8 12,0 7330.5 1.09 245.2151 0.5 246.3080  0.46
55 8.1 1.2 6695.5 1.06 247.4988 0.6
Flow rate 1.4 9.8 12.8 10267.9 1.05 249.4342 0.0
(ml/minute) 1.5* 8.8 12.0 7330.5 1.09 245.2151 0.5 247.8088  0.92
1.6 9.9 1.3 7556.0 0.99 248.7171 0.2
ACN/MeOH/  19:40:41 10.2 15.6 8590.0 0.94 247.1461 0.7
Sol.A 21:40:39" 8.8 12.0 7330.5 1.09 245,2151 0.5 246.3427 0.41
23:40:87 8.0 10.0 6284.1 1.05 246.6668 0.8

- 4. .
* winuila emreavszuulan llmnMnmnnmwddumnugnmn

.
Ref Snwsso lowsaifuazamie. nswanuazasaseummgndasasitiiansiardlvsdedu lustuuumuetgauszenasdmsuadoduaniuauaznau.

G-

TN LAZINNANAA NFAMENPNFATATUNNE

»
4 (9
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Ref. AnuINNLAY

1. USP

2. ICH Q2A (R1)

3. AOAC

4. Eurachem Guide the fitness for purpose of analytical methods

5. ASEAN Harmonization of Standards and Technical Requirements for

Pharmaceutical
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