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7HA] Z7holEiRle] thE Eoke] VES BT T
7171 ol#& £AA ol )

B ATl E thgFet okl AREH AL Sl Tt
oj=Rle] BAR a4 &<l gk Axjol] thsf A
HE A gheh WA, AR kel AA 3831 7ol
=241 A|A|3F= IUPAC (International Union of Pure
and Applied Chemistry), Eurachem, ISO (International
Organization for Standardization), ICH (International
Council for Harmonization)2] 73S S £49H &
B Q1] drERl FoES AuE ), 7 Eok
F ke 7hol =Rl Blaste] A #of
W FrEA Bl Al aLEsof sk AFRE S #)lst
2} G TH(Table 1)312

o Mg
M
(AR i

2. BMY REY el Heof
B 54 g8 54 Y 242 325
S8 e B4 Pel AP AANH e B}
S Felshe WS wa o Hge A Az
AP wgshe, 49 Aol A4 g8 U
94 AT 71zl Hrk kg Huke] A A
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Table 1. Summary of the evaluated guidelines for method validation

No. A 7he| =il AT o dx Ref.
| [UPACD Harmongd guidelines for single laboratory validation of method 2002 3]
for analysis
2 Eurachem The fitness for purpose of analytical methods S N(_)ft_ d 2014 [4]
3 1SO? ISO/IEC 17025 pecthe 2017 (5]
4 ICHY ICH Q2 (R2) 2022 [6]
5 AOACY Gu@elmes for single laboratory v.alldatlon of chemical methods 2002 7]
for dietary supplements and botanicals
6 MFDS? 2355 Al vkl s ate] et 7ho] =]l Foods 2016 (8]
7 ECY SANTE 11312/2021 v2 2021 9]
8 FAQ? CODEX Alimentarius Commission procedural manual 2023 [10]
9 USFDA®  Analytical procedures and methods validation for drugs and biologics 2015 [11]
10 MFDSY  &Jel & Al ig]uo]d 7hol =]l sl d A 2015 [12]
1 WHO? WHO gxpert committee on specifications for pharmaceutical Drugs 2023 [13]
preparations
12 USP!Y USP47-NF42 2024 [14]
13 EMA'D Guideline on bioanalytical method validation 2011 [15]
14 USFDA®  Bioanalytical method validation guidance for industry Biological 2018 [16]
15 ICH? ICH M10 ologIeal o022 17]
16 MFDS” AR 45 Belde]A Bl AJGAA 4 7hol=2sl 2023 [18]

1) International Union of Pure and Applied Chemistry
2) International Organization for Standardization

3) International Council for Harmonisation

4) Association of Official Agricultural Chemists

5) Ministry of Food and Drug Safety

6) European Commission

7) Food and Agriculture Organization of the United Nations
8) United States Food and Drug Administration

9) World Health Organization

10) United States Pharmacopeia

11) European Medicines Agency

L5 7lo|=gRIES Fa4 Feld Fas as
S A A zTEE glom, o] 859 Ao A
3 ARE B 2EF o2 Adgsly Ut BAW &
a4 gl HE QAES dutxog A

(accuracy), 73 Y &= (precision), A1 8] (selectivity), 5|
AJ (specificity), 71 & $+A|(limit of detection, LOD), % &
SHAI(limit of quantification, LOQ), 7 % (calibration
curve), 734 (ruggedness)°] o™, 7Fo|=glele] ule}
2| -84 (applicability), 7! %=(trueness), 7= (sensitivity),
234 (fit of purpose), Ml E 2 2~ Q XH(matrix variation),
=7 &3 (measurement uncertainty), 3| 5~E-(recovery)
S ¥ FTh B 34 ¢l xdde

o7 AAEL 7tz B who] tE SHES R
ate, TEARI H7Hs Bl 4 el kAl A

[e]
o 3 5k 2= 19
‘6‘-"]’ ﬁg}\o—é‘ ﬁ?lg"r‘ 9\/\]:}‘-

2.1. IUPAC 7io|=z}ol®
=A = % S88Hs ARAUPAC)IA L3 7
‘Harmonized Guidelines for Single laboratory Validation
of Methods of Analysis’ 7}o] =&}l ol| A= =71 &
FA 14 25E S RE B4 ool AHY
Sl 24 ol Baste ol s BN
o] HelHE Algdthe A BAst
HSH D) ASE B4 e AR, 2) Wi 2 3
) H7h AE 3, 4) ISONEC

LN e
o i)
- fo
ot
el
i

sdw

170255 =4 3 —?—% FFE S ARSI ) AF

FopollM = AA EAH §a4 &<l (full validation)
o] FejE|ojo} et ol AWHoR A 7+ F

A FEA BE S8 F8E T JdeH, 59 3‘

AHoZ 1Ak sto] =gl 22 1809} ICH 71o]

=akele AFsta ot AV A WA BA &
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Understanding and comparative analysis of analytical method validation 133

Table 2. TUPAC requirements for study of method performance characteristics®

A% AR 39
1) 2XE2 A7
2) ASE = HY
EsRe ! 3) AFE WEYAY F7F
4) 7171, Aok, A8 W, By, A we] S Lok TREE
5) Ao dhi= A4 1l 28y
el A W Edo] A uf RHEAS YA AHE = = A=
ESPSES A 2704 e Hlgah= e
A= Az} Ak dA =
A CEP AR A2 AYHEY dAk
3ee AR AAE B FE &g
9 BAEAS Akl £ 9le A5E B W9
AZ 34 e RS AP = e A 5=
A 37 AT AEE B = Qe HAA TR
e A e] 7147
ATA A8 Bl WA AE2] Wsle] thst A

B4 BN ATHE A BB F Y] i

o] 7tel=gilellX = T A3 S (single laboratory
validation) il tal hfistar givt @l A3
A 1) AA 249 fad gl Y] A 2
Aol dd 7hedE =)l 2) AA Z4Y fad
1S T F fle A A AFEE AT,
3) A5E ol 2utEA ARE L A #RlE]
el E 4 AL A3k Stk IUPAC 71ol=
ZielollA Aljtsle wd A¥d AS 82 1) A&
3, 2) e, 3) A4, 4) A=, 5) ARE, 6) 35
&, 7) M9, 8) AE dA, 9 AF A, 10) A=,
1) A3, 12) AFA, 13) MEZ 2 23}, 14) 53
23w =2 3313 YthTable 2). ©1¢F 7o) TUPAC
Ztol=gklell & the 71aE HaiA tha B
HASAJAES AN et ol 484, AR
EHA 03, 4 E%= Fol ol et

2.2. Ewachem 7}0|=2}Q14

A O Z vt B B slol=Eelg et
, A58 AT 9 EAAEA ] £ BF Al2E
A7 71l e

S & 7] Eurachem®] ‘The Fitness for Purpose
of Analytical Methods’ 7Fo] =24Q1-& TUPAC 7}o]=

o f

9

el SUAS B AP AF) FHL T 9
om BF B 2HL FL QAW Aol 7

' ik
R |
@A} e B BHo SFse B2

= L=
= 4 -7
of gtk BAYE Tl A2 A AT EHWL

Vol. 37, No. 3, 2024

=
7Fol=glelol A AFE3lE §9]E52 International voca-
bulary of metrology,® ISO/IEC 17025, ITUPAC 7}°]=
ZRloA Adsls S5 w3 A&star Ut

te stelcelelEst Roldom B fH4 I
o] Al e Eojok shuf o) BEHAA A 3 F7}
4ol My g ek slol=ekele] mEw LAY
FEA HAL 1) NLE BAY] B B
A S ANT o, 2) EA ARG FARo] 7=
of Al LW FE AHE A2 5 UeL
e o Saske Ao Hojglth Ay 54
Holo] WaF o] f2E PFUA B BAPOR
A2 ANE ARG © AF Borel &3 vy,
A kB Qe FAs} e BAFe] BT 5 9
7] wRolth. AT & Yt AH B4 Ao A
7] 8l B FEA B2 FUFOEH EAY
o A2t =t g o] H7tEolok itk Eurachem
FholEaelel A Agkske AW FEA B AAE
2 ) AEA, 2) HE AL AF A, 3) He
4) e, 5) AR, 6) AU, 7) =4 B3 8) Ax
AL Z338 QA TH(Table 3)

2.3. IS0 7lo|=2tels
ISO2] ISO/IEC 17025 ‘General requirements for the
competence of testing and calibration laboratories’ 7}
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Table 3. Performance characteristics commonly evaluated during method validation in Eurachem*

4% A% )
EEE: ColERls ) Al 54 M el R AR BAEAE A4 4 e A2
A% W - BHEAL) A o¥E foFs AT F Ut B
e 2 Al )3 Welel 87b5 T FHPUES el B
%9l (g P BRAYS U £ UE = T30
i - 2] wstel tiek 717] 1rge] Ws
A= TR o) Avh BREAE B e A=
el 2B 7o) e A
=4 B= 24 Aol U@ 58 e oA
EEL 2% =40 dg =g 2 el YRS WA BE 4%

Table 4. General and specific requirements in ISO/IEC 17025°

27 A e
A B FAEoloksl TS WA S8 23} 2 welElojof ¢
244 AL QT 5] YAl Tisl Aok s, 1A, A i 7 9 TR ko] 39S
AafetA) ehies siof &
Mo A% 7Fed o5 S Bol AT 8% F IS EE AYH Fuel g BalS AYAo &
71LHA WE Aol o8 71 ARE Fsjokshe A4S Hol X gt 3 ARE AUt
A e F)lolA Erafor g
AP A AL Zh WA EE AL dxolojof &

: D AEA 21 9 ] o, 2ol Sat 97, 4, 1%, A9 FA2he) wAZ DAk
AT 2 A 3ol RS VAL AR1E 4, ] i AR A28l Ag), Ak, PAS WA} 5
3 7ol A 9 Al FaAlS W] 949 44T EAstelol ¢

(EE AAL 34 9 s sloketel daldl kel N2ue wetel
219l - AP Ao A o7 AW, A A, @, A5, A7k ZUE R o Basl 715 1
frallof &
) Q1T BE-S kA ] A% Awle] HE S Qojok ¢
AR 9%, Q1 Aok QRS 919 AAHE 230} &
1) AR o5 1 EA 8w ojafE|o]of 3
R 2 ABAE aT4TE $5Y A s Adg vl ¥
3) 9% Qlglo] ¥ A, 9% Qldlo] Faaforst 5L DA hllskm FAE Lojor g
)az;afz Hhﬂ e Mﬂoiok 3, S| @ ARGE FEalof 3
4 A9 w14 S8 AR AH ADE Aok 3
s 1) AR T 920 A
AE AAH ) AR A A
3 A9 el tHf& QTG 918 )
EFFEA o B, AR AP, 71 Sl Held A7 el tiste] A5
aof 3

1) TFEA = 7|E2EAS AR Hek ul gy
2 W3fe] FEE AT Al el 97t
3)AY 24 WIlE 3 du A

2 TFE A el v

6) A% 9] o] 24 ola 8l A FeE B9 54 29 U}
ol=gle] 542 AP ZEHoF & AwkAl  (confidentiality)?h 72 LREEQl QAN 242
S]lEel et #4E chlska slom, ojgd 54 7x, AF AL, A9 7171, AR process), A& A3
S8 BE JpolEERlSelM 180 Ztel=aielE Il o tie A e S EHSAL Sivk 24 a4
st=s hWistar gtk T4 A (impartiality), 719874 SQlell A3 A2 A} @Al £3 FEoR o
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£ Jtol=gRIEe] His] 2ZH0 Y §o= Myl
At} TUPAC, Eurachem 7] =2k13F 2] 1SO 7Ho]=
ghelol & A& 4 7} H] W(interlaboratory comparison)
FEo] xoH Jlon, B3 o, 54 Bk,
SHA, A A, A8 T OHE Thel=Ekeldl

HREAd gl RS st A
T Aol xFE F Joy A XFEHESE 7

IUPAC, Eurachem, ISO 7}o]=g}el Eo] 4HY]
of A% RE AgHA FaE o st 221
QMBI ATk, 2 AT Hoko] W B4 23
Ero 24, A4 Wt 5 AR g2 VES
AF17] 918 Bopd A|RZ Q] slol=gkel Tk
gt o Bof, AF Eoks AF W A&
2 T 48X F, AF A V1E 2 At
710 oJopE Fol= YRS AFS F4, £8,
BRI AR A F Rolks AlF U] 245k 24
AL AFgshe AGolA] 24 Axpe] AFPL B
st7] Q85 A7) A ET o) W thek
AW FEA E9 AFse] a7Hnh

o S R )
2 N 2 o

B
oX

i

1o,
foy

ML o i off it

=

31. AE EAH /84 ol Jlojlsael™

A% okl tEAS BAH fF8A 9 Thel=

Ao =2 AOACY ‘Guidelines for singe laboratory
validation dietary supplements and botanicals’, EC2]
‘SANTE 11312’, FAOS] ‘CODEX Alimentarius com-
mission’®] ARE-E AL glom, -EuEte] 2 F o okERt
AR MM = A 3F

o
olElelg Fal BAY FEA Sle 74w
o

Vol. 37, No. 3, 2024

Table 5. Comparison of validation parameters for food analysis’®

A= ozt AOAC MFDS EC  CODEX
21242 + + + +
A + + + +
Aee + + - +
A= - - - +
A% + + - +
A 2F 34| + + + 1
= + + - +
EZH2 73} - - + -
84 + - - +
24 Egd= + - - -
5014 - - + -
AzA - - + :
B - - + +
= Ae AU 5 Ark(Table 5).

32. oE =AY |54 ol Jlol=aelm
_IQI_‘ J )

o oFE Hofol A ¥
I+

o A7 , A,

LA S B Ao ofofFe] Alx 9 F2

ol A3 FAE FFekes A6k vk i
A1 o

‘Analytical procedures and methods validation for drugs
and biologics’, WHO2] ‘WHO expert committee on
specifications for pharmaceutical preparation’, USP<]
‘USP47-NF42’ 7te|=2ljl5e] AAIH o2 de] AMg-
HAL glow, AFe] A eET Al

W el Tl =gl e Sl 24

=
A3 ek A Al 5elA ] HEF A2 219k A
Al oFE-2] AYA| o]-& % (bioavailability), A =8}
54 (bioequivalence), 2¥& SH(pharmacokinetic), =3
Sl(toxicokinetic)oll tg H7H= EE A4 Tl

offt offt
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Table 6. Comparison of validation parameters for bioanalytical
analysis'>18

EMA USFDA ICH MFDS

o
olN
ro
R

off
+
+
+

=X

W oXx ox HOHT 2

- IR S QSN
MmO 18 foh

+ o+ + + + + o+ +
+ o+ + o+t

o)
TE
A AEA -

1) Quality control samples for method validation

+ 4+ + o+t
o+t o+ o+ o+

Y IS 98k AA FA A(biomarker)E =8t
d T3 9&5 st3 Atk EMAS] ‘Guideline on
bioanalytical method validation’, USFDA <] ‘Bioanalytical
method validation guidance for industry’, ICHS] ‘ICH
M10 — Bioanalytical method validation and study sample
analysis’ UHEO] H/Hl:ﬂ 0§_/-1 :6:]-0]& _?,]{5]_ 7}_011:
geloz FuEy Yom, JEIFEAAA] WA
AE AW ol L ARAA B4 Jjol=
7“9-12‘51— f,: ohjr x«]a]-x—] o= %o IS 'EV‘@H?Q

) AAEE FAT glow, B8 AT
A4 (Remjectlon reproducibility) Z & o F-2] =t
HATHTable 6).

r
o ®

d

N
A
2
It
=N
foi
0
s
e
N
P
=
E

‘0,

L

it

44y 2o
2
it

(2ol
X ox
1o o
£ 1o
i

9,
2
ot
i)
ly
L
2

ol
&

-
%0 B
Mo
e Lo
oo

I
»
o
~
N,
K
%0,
N
E=)
da
o 2
A
o
o Ty 2 %o (o 1
[o 30 17 &
=2
2
o

o o
H
2o
o

M

m]o —Q e
o,
ol
o
rr
re
X
N
=
g |
X,

2
=2
=
ot
offl =
2 2 o
o oo
LN
bl
i)
"
o

oE 30 off Mo X 2L o
ek
fol

oX,

v
T o

(0 off

N
P
o
>
=l
f
K
by
ot
T

41. HEE
A eE F2 A5 X} (systematic error)ol] ]3] &
A= ASAARZ BE 7|BENA B4 554

18 9% A% AAZ AN Y v slol =

el wheh X% (trueness)et 2ol ELFH7 T o= <
A2 AEE B3 Aol SH ko] ov & U=
ooyt EEptel 2 ARE Wt ¥ s
H71sl7] $18k Wi o2 3552 (Reference Material,
RM) = 15 3% FEF (Certified Reference Material,
CRM)E o|&3l= W Ao Az 2245
AHE-shE Wol Uth A ETEL S AMEE A%
A, A, Hif(bias)ol gk HRIT AlFEot=
AL A4S F UAR FFH o= ) ThsEof &)
w, H]-&o] Wo] £, ¥4 AR WEYE ke F
Zo} ARBHA] e & vk do] EXlsth gg
TE YEe BHe FE F /A By, J5E

Accuracy (recovery) = Cy/Cr x 100 %
Accuracy (bias) = (Cy — Cr)/Ct x 100 %

Cy, measured concentration
Cr, true (calculated) concentration

sheR T8 49 100%0) 2RSS, Ago
= ehd A% 0o] 2HUEE FE AALE ue
Ak o s Bashe AR o weby &

$5E ¥ 3EXE gEA HAsk=dl, 1 ppm
(ng/g)el 3l AOACNA = 75-120 %, MFDS® 4]
£ 70-110 %, CODEXIAE 80-110 %& A A8t )
o1 ECAAM = FX o= AaAgle] 70-120 %= A A
Stal ATH(Table 7). ¥, ThFst wjEE 20 93}
FEFE W= YJokE, AR AR woklAE ds Al
g S8R E FHsRE HS B & AUk

2X T 200 wHEE SHZEC] AR Dt
v dAEHA veteA] Hrtske 3R R, SAUE
Atelo] ME/dS F438t 4 Ao AdEAES o
7V8h= A Folt}k. o]& Horwitz 4] 7|wte g &l
A=, Horwitz 37412 Thgsh Aol sde Al
EE 24 o s AFe] HEALE d 53t
54 =0l wE o RSDHS Al k> 4
UE = HX(standard deviation) = T EEHAR}

(relative standard deviation, RSD%)E A}&-3Fe] UEL
W, ol zrﬁ-?i & AREE depc A
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Table 7. Comparison of validation parameter ‘accuracy’ in various guidelines’'®

137

7hol =gl 33 9y 584
2|3 Aol
= &-8-%(%)
100 % 98-101
10 % 95-102
A o R 120 e 1ERA w EEEA B o o
AOAC 51220 /D) _ 0.1 % 90-108
1578(%)" = (Ce — Cy) X100/ C, 0.01 % 35110
10 pg/g 80-115
1 pg/g 75-120
10 ng/g 70-125
25 sk T 408 ook
& (ngke)  S18A(%)
<1 50-120
o143k o) BAEAE EFFH= CRM F4] 1-10 60-120
MEDS . gjag(oh) - 299 55 / Q%3 T
> 1000 70-110
2% H7HA
70-125 %
EC 2% NS Al RS H s 70-120 %
= 821 (%)
100 % 98-102
>10 % 98-102
>1% 97-103
>0.1% 95-105
CODEX Al Fofe] rto|=Ekel 4] AR TS 100 mgkg ~ 90-107
10 mg/kg 80-110
1 mg/kg 80-110
100 pg/kg 80-110
10 pg/kg 60-115
1 ng/kg 40-120
oJofE Wtof
1) 71F=4 vl
SFDA - 43 £ B EAS o] g3l S Avel = o] 24k Bl
v 2) &8k 27} -
- EHo] EATHA] obi= MlE e dar 9l ¥ B EAS Hlste] 14
WHO 57 T W9 o 24 ] i
(ClIA], 3712 EEelA 334 W =4
&g ook gl A
1) ke g 9 A
- 24§84 Bl s A W A%
MFDS 2) AG=7F 4R 71E AE RS AR A -
- FEd ER1E s A8 W] Arkel 71E A1 ) A v
<A e A
— AT g E3HEel g ook RS At HAH FE SR AlEE AN
USP - H 23 3709 BE oA 93] =4
(clA], 3712 EZellA 334 W =4 i
A A8 ok
AR U A=
EMA, USFDA, - 4719] QC FEVlA & & # A 53] vH 5% - AP 15 % o)
ICH, MFDS 2) A3 7+ 48 (LLOQ?IIA 20 % ©]u)

- 290 ol TRE W 409l QC FE 9 H 38 W 27

1) Cy, the concentration of the fortified; C,, the concentration of unfortified; C,, the calculated (not analyzed) concentration of analyte added

2) Accuracy evaluate method from ICH Q2 guideline
3) QC control concentrations, LLOQ, low QC (within three times the LLOQ), medium QC (30-50% of calibration range), high QC (at least 75%
of the upper calibration curve range)

Vol. 37, No. 3, 2024
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Table 8. Comparison of validation parameter ‘precision’ in various guidelines’'®

ol =2kl =4 318
4E Hol
& A4 (RSDy)
100 % 1%
» ) 10 % 1.5%
zgﬂ]k{ t}f *17{ ?—;HE e }f%]EoﬂA; ]P% é}ﬁ L 1% 2%
) ‘E}\Z_ 2k 10¥ XEOEX°7 JZ;AEHXZ__E’_"ITL‘ 0, 0,
AOAC s ogp 5 B3 A AR (2 B AEE AR TR G 40) 0y, aor
- RSD," = C%3(C, mass fraction) e o
10 ug/g 6%
1 ng/g 8%
10 ng/g 15%
;q_e}.—_o}: 1:\:‘—— /\_/]—5]_ ,/]O‘:I
e CV% CV%
(ngkg) AEHIFAW)EIAA 7
_ _ <1 36 54
":l-]'i]*iﬂ(]?SDr): T Azl 7)7], AEA, A0 F TG 1-10 32 46
37
MFD © 10-1 22 4
S A4 RSDY : OHE AFA, 717, 4PN FAE A1F 0-190 >
s S 100-1000 18 25
T > 1000 14 19
LEE E 23
AEATM
RSD, <20 %, RSDg <25%
2% H71%k N 29| RSD, B} , .
EC CA9A 71 R (RS B} RSD,, RSDyr < 20%
MLV > 0.1 mg/kg, HORRAT? < 2
. b= 5 T
SOBEX RSDy %87} ML < 0.1 mg/kg, RSDg < 22 %
ol opF o}
A g T WA slgeke wrolA A2 03] 24 EE
USFDA, USP, == b -
vEDs @ 8 e 100%elM A 63 54 -
(A1, 371 F=ellA] 33] WHE: =)
) WA TAS AR, 717, AR, 20 F TAIZE Yo 7t - -
= = EA 5 = U X‘_/\4Oilﬂ7?_] Eﬂzzl_
WHO  2) 37 9% : 494 Yol o 484, ve 7172 53 e
3)ABAY AR 7 HUE 27 frmmeTE T A
A A J ok
DA ge=
EMA, USFDA, - 47)¢] QC ¥=olA 5= & A2 53 ula 274 - QAP 15% ol
ICH, MFDS  2) 4% 7} A% (LLOQeIA 20 % <)
2% ol B 2 449l QC 5= F 4 33] uhE =4
1) ML, maximum level
2) Acceptable values for repeatability are between 1/2 and 2 times the calculated values (HORRAT,)?
Z70| A 9] HHE-A (repeatability), TFE A A} = TS E 2 %E AAEL Jom ECAME Frols A
71718 AHe-she A0 2] AE A (reproducibility) 5 glo] 20 %ol 3= AASIT St} £3], LLOQ F===9l|
ool Re WA £ ATl 9, BHE Wb A YE S S A A= Sjel=le] 3
S} HARPA o] ME SIEAE AT £ Y, § ohE o] va) e FwolA tEd £ s
1 ppm (ng/g)ell 3l AOACIIAE 8 %, MFDSeI|A] EEHER Qs LLOQAIA = 8815 =4 Agtat
2 9lt}

)
o)
AR

E 14%EIAE W)t 19% @4 71, CODEXOA
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)

Z(Xi—x)
n—1

Relative standard deviation (RSD%) = (SD/X x 100 %

Standard deviation (SD) =

X; : represents each measured value
X : the mean of the measured values
n : the number of measurements
43, HM Hel ¥ MMy
e w4 oy 239 5
g 79 BAZ
M Aol Wl 2
ANE AT 5 Y FE BIE, 3
o] AXHolo} Btk ABA A A 714719}
%, A4e] 43 Al (correlation coefficient), =
9] FH(residual sum of square)S A|A|SHH, HFA L
Zdste B 2 sl 8 Ae Trel=giRlelA AA s
NFES WE 5 UH(Table 9). 7Hol =2kl E Al
T8 HATe] B 8 AR T, 2
Fokl AOACSH MFDSOA = 712t 6-87l1 9 & &
57 F=, 9 FEF EOKUSFDA, USP, MFDS)ol| A =

>«—|—’
2

Table 9. Comparison of validation parameter ‘calibration curve and linearity’ in various guidelines”

H 2 57) o4 WA A8 EoKEMA, USFDA, ICH,
MFDS)IME FAIES LLOQE 33 A4 6l &
T EHE a7 itk B A S X2E AT
7} 0.99 ©]7HAOAC), Z+ = H=} 20% ©]3} (EC),
LA 15% MszA, USFDA, ICH, MFDS) %<
TSI Aok AEF B A 3 AR He
Wellx dag dojof sp, AF 77HS vlojdt A5
)4t (extrapolation)dle] AAME 4= glom Mol H

942 Wl oAl Apgsiok sk,

o

44. & B A HY

AZE et AF SAE Hriste WS 13
02 AR TR F AT A win= A
7ke] AjzHA Hrtel|] SA sk WO, oln| &AL 9l
= ] A=l XTE AEE 4% H 4 E
A& FH HEE F Us v A= AL =
EANG F de 7 P sE 4 W 44 HAE
Aot B AR AT 5 vk F WiAe As
o] %2 H](signal-to-noise ratio, S/N)°ll ZA3l= HH
ojth. vpAel ol AUe Aol AHEE F e
W o, upeAdol Uehvde 5o 2719 #4 =2

18

7} = kel =2 9 58X
23 ok
-5 WS WellA dEshAl 3 6-87H FellA .
AOAC mixe exm 234 Wi 2.4 i AWAS 099 o1
SR RS W EEHAl EEHI PEH o R FHlE - ANL y = ax + bE YERof 3
MFDS FHa 57) FEoA 57 - A o] vitkd A9 1 F= A e
A= 2] 0-150 % = 50-150 % = S AR By s 89 AR
. N S 7h s WA <20 %
-3l FE ol SAshs slo] A3 220 A 5
C | BlEA B, A B9} Y3 v ER
ECwgma @9 wA eA) A TR e Al s
— <]
OJoE ok
- 1) 9 A 57 5529 80-120 % 9]
AR Ve S8l Ha f s ol 54 o o s
USFDA, USP, ;‘Ué% AZFA Hoh o %7}%1%75 e ng 2 AR A :?1 2]2] 50-120 % H.H
MFDS o] B} 3) T AR AIE s 70-130 % S
: 4) &3 A - 574 W99 =20 % P
WHO - 5670 FieelA A, 71871, A Al 57 .
A A5 ok

EMA, USFDA, - 7% *%01] AHEEE
ICH, MFDS ok

s AeRe A= de 31 2E (simple

regression model)ell 2 §3flo} 3}

D R EDE

%EA 75 % W o), o7l FE o1

Ee)g % :_%_ A9l 15%°M1(LLOQ°1W 20 % ©1d)
7]

1) Blank, a sample without analyte and internal standard
2) Zero calibrator, a blank with internal standard
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Table 10. Summary of evaluation methods for ‘selectivity and specificity

539,15

5 H7h 3184
Ri=2 (Mt —t)/ (W, +Wy)
AzreEgdy] Ro:2dls Ak o® R, = 1.5 ¢ HREE 5h,
Falls t, & 5 I 28] HEE AR ) A28 R = 1.0 4 W 3%
Wi, W, : A 52T 71 77k 9132 U]
- FA I A BN BAEA D T EEEAS
B} A2 g /19 AE TE SAERTE €2 A9 FEAIR ] Tt a7t glofof 3t
¢ dEgAE 54 - TA RO WS O ek 8- A
AR B QC AIRS 5 %E 2H8IAE 2k
- LRMS CFH A o)l&
1) Single MS 1) Single MS : 3 ions
— 27 2= Ak mz S, SIM 2) MS/MS : 2 product ions
2) MS/MS 3) HRMS : 2 ions (mass accuracy < 5 ppm)
B e — SRM, MRM, mass resolution for precursor - LRMS
b ion isolation equal to or better than unit mass ~ A|&E.2] F7F o] &7} YA o] )| v]& S x}+=
resolution A AN 5L BE 30 % ol
- HRMS - HRMS

A0 B A miz MY, SIM, AT ol BAEZ Y] precursor 2 product ion 3] T+ ¢HA

e o3 9 27}s} of 7

S QA slef 3

LRMS, low resolution MS; HRMS, high resolution MS

SIM, selected ion monitoring; SRM, selected reaction monitoring; MRM, multiple reaction monitoring

o] Y& A9 H|E o]§3le] at&gith dwt o=z
A% A A SIN=23Y uf), A A Q] B S/
N=10 o) & WZ A} wpxete 2 71 ks
o2 AMEEHI e oz SAF Wy 7|23
EF A} (09 7127] (9)F o]&sh= Wgolth 7%
o] ¥F A= AZ 2 QHE w22 K A
AE 73] Bty A Adghe] 2F UAE gv]st
o, 717 B EAe Aexd e 7|ev]2 ¥
7R FEE Zhe S et 7T Ao
4 At} o] g

_‘?_
@ olehelt & e FEE g A7t
3

AAst B S ARl Lasith

Limit of detection = 3.3 x o/S

Limit of quantification = 10 x o/S

o : the standard deviation of the response
S : the slope of calibration curve
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Table 11. Examples for forced degradation studies®

W AR SR Ehkh wnyzd AR 717 (8
Control API 40 °C, 60 °C 1,3,5
0.1 M HCI 40 °C, 60 °C 1,3,5
e 0.1 M NaOH 40 °C, 60 °C 1,3,5
7h e Acid control 40 °C, 60 °C 1,3,5
Base control 40 °C, 60 °C 1,3,5
pH 2,4, 6, 8 40 °C, 60 °C 1,3,5
3 % H,0, 25 °C, 60 °C 1,3,5
) Peroxide control 25 °C, 60 °C 1,3,5
= AIBN 40 °C, 60 °C 1,3,5
AIBN control 40 °C, 60 °C 1,3,5
Light 1 x ICHV NA 1,3,5
Ell Light 3 x ICH NA 1,3,5
Light control NA 1,3,5
Heat Chamber 60 °C 1,3,5
Heat Chamber 60 °C / 75% RH 1,3,5
o Heat Chamber 80 °C 1,3,5
Heat Chamber 80°C/75% RH 1,3,5
Heat control RT 1,3,5

1) ICH QIB stability testing: photostability testing of new drug substances and products
API, active pharmaceutical ingredient; AIBN, azobisisobutyronitrile; NA, not acceptable; RH, relative humidity; RT, room temperature

A Al 8k= TUPAC, Eurachem, ISO 7}o] =2}l 3} 7|
o)

2%, ook, A A E Hofe] tlEAHQ stol =kl
S AT AT Zukel] AX stol=ERRIES &
AR FEd gde digh 7230 E2 EE AE
WP ol g} Al R9] AFH R 249 T 7HA|
Z A #gsts 5L AHE Ao Fof
H AR Jlel=Rlo M= B kd el . A
A 222 =737 A #8ES AHE F U
o ZF Al Jopd TholEgiRle] B OB AE Fof
o] = Horwitz ratioS 7|Wto. & B EZ 9] Fro
2 AUz Uik 825 A, A Folol

A AEg 2 Sol4e Bael o] A% AE
o & Ueksth s sro R AR AR HololAlE )
E2j2o] o g 7Ho] Thste] the Rohuth ¥

£ o -
&
A

SIEECIRE FEHH

of 7} Bololl A Bshe A% ARl thtel 4

S otk BAY FE4 B B A% QK
Sh A B4 WA L A2 A B9 el
of w3 zAsolo} B} & APE Fol BAY AR
A Bole] FR43 A9 8 Tlol=eele] 542 ofs)
st lashzd 8ol o} FF AW AW W A
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