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ARTICLE INFO ABSTRACT

Article history: Kratom (Mitragyna speciosa Korth) is a tropical plant in
Received: 18 September, 2020  Thailand, which an addictive effect. Kratom is classified as a Penal Drug
Revised: 16 November, 2020 Category-5 of the Thai Narcotics Act 2522 (1979), the least restrictive
Accepted: 29 December, 2020 and punitive level. Mitragynine is a major alkaloid of Kratom and is
Available online: 15 October, 2021 responsible for its opioid effects, which has pharmacological action.

DO 3000000000COOCONNNK Therefore may increase the use of kratom by pretending to be medical

Keywords: mitragynine, urine,  benefits. This research aims to study method validation to quantify
blood, online-SPE-LC-MS/MS  Mitragynine from Kratom in serum and urine by using Online-SPE-LC-
MS/MS. This method has six topics for validation. First, the linearity has
r’ (0.995 - 1.000) in blood and urine equal to 0.9998 and 0.9992,
respectively. Second, the specificity has not to be disturbed in the
chromatogram of Mitragynine in the blood and urine. Third, the
accuracy with %recovery (+ 15%) in blood and urine equal to 95.25-
109.12% and 94.98-111.20%, respectively. Forth, the precision shows
that the Intraday-Precision and Interday-Precision values are %RSD

(<15%) within acceptable levels in both blood and urine. Fifth, the
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detection limit (S/N ratio > 3) in the blood and urine is equal to 0.20,

0.15 ng/mL, respectively. And sixth, the limit of quantitation (/N ratio

> 10) in the blood and urine is equal to 1.0, 2.0 ng/mL, respectively.

The obtained LOQ has to be in the right criteria. The determination of

Mitragynine in the blood and urine using this method is appropriate. This

method could analyze samples precisely and reliably.
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1. gunsaluazarsipd

1.1 gunsed

13 BamANaNTazany (Vortex mixer) lailas
Y (Micropipette) 9119 100 way 1,000 lulasang
lalasiiad (Microtube) vwe 2,000 lalasans vankAL
WaLUBS (Amber Glass vial) aua 1.5 lulasdns e
ndH1 (Vial blue caps) Tulastiuaiiu (Micropipette
Tips) 1A3 0413 ULMT 84 (Centrifuge machine) 1A3 B4
amialasunlnnsm §uThermo Scientific™ Dionex™

UltiMate™ 3000 RSLC wugailadialnsidnas su

b
Thermo Scientific™ TSQ Quantiva™ Aa uU @115 U
N15 W8N&1S JU Thermo Scientific™ HyperSep™
HPLC Columns for Online SPE Aa@ Ul @115 un1g
AATILENT JUThermo Scientific™ Hypersil GOLD™
PFP HPLC Columns

1.2 arsadl

pe9 lnlulngd (Acetonitrile) 31N U5 ¥
Honeywell® @onwanftldfiansiiouu Blood blank
sample) aaiziUandilalfiasiievu (Urine blank
sample) wUseanlessu (Deionized water)
asazarelasinsfululmiuea (Trimipramine in
methanol) 31NUT ¥ Sigma-Aldrich® @1511m351U
Tunsladululuniuea (Mitragynine standard in
methanol) 31nU3EN Cerilliant® nsanesiin (Formic
acid) 31U ¥ Sharlau® luniuea (Methanol) 970
USEN Honeywell® ansazansuenluiien as@insn Tu
u%ﬁ wazLuvnIuea (Ammonium acetate in water/
methanol) (85:15 TagU3u1ns) 91nU3EN Emsure®

1.3 wdeaflotinsnzi

Aaszdimusunalunslaiu daewns o
Online-SPELC-MS/MS duvasreduniiildlunsadia
AeinaAreauds (SPE column) Tdmedunidnusagy

Thermo Scientific HyperSep Retain Polar Enhanced
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Polymer (PEP) Tneitarnan1aziad oadall aumgi
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temperature) 55 93 YALTHE

3¥UUANN (Washing system) 10 w1 Juer
Freldonsnsiva 0.9 faddnsrewd waedeui
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aldSnsnsiva 0.3 Sadanssound iawedoudld
2 fadluand uesluden ovdnsa luth seumives
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oowWasidud wazld 0.5 Wosiud nsanesiinlueed
Tolulasé ludnsidu 10 Wesdusd Jushunldsns
mslva 3 feddnsround iandeuiild 2 fadluans
worludley ox@iasa Tuth dowmiuea (85:15) Tu
Snsau 100 Wasidus

warsaAEnz uudaaaalnsines
fall unastuiialosy vlnendiEnlnsawss lessly
W99 ( Heated ESI) sanulesouuin Aausnedng

3,500 1a¢ fanulesauau ANUAeANA 2,500 1aan

4 a

Iyuia 50 9150n13 giln (Arb) uiavae (Auxiliary

Y

a

gas) 15 01303 giln, gaumgilneluviedsinulossy
(Ion transfer tube temp) 350 oA LTALT B RRIVAI
neluas oavinleszine (Vaporizer temp) 400 9361

WwaLya

2. mumFeuarsazargnInsgiulansledu amsy
n719W19I9 9574 (Calibration curve) Uazn13MIUAL
AN (Quality control)

Wlsuaisazateu1nsgiu lunsalady
dusun15a31InINNINTFIL TAUDNTY 1.00,

10.00, 125.00, 250.00, 500.00 wag 1,000.00
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wilunsusediadfing wavdmiunisvitnisaiuny
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3. NI I0e9

3.1 MSRSENAIDEINAeA

erdlalulasa 900 lulasdas Au 5 wisn
Wesaldeu (ppm; wi) @rsazarelasidnsidulu
Wnuea @15u1m531un18ly; internal standard)
20 lulAsans wauliidiuuduiusiegnadonilan
300 lulasans ndunadlfidiudaoind o e
ansazane Wunan 1wl wdahluduwies 13,000
soustoun?t Wuran 5 undl anduthdladsunes
1,000 lulasans adluwinuiauin 1.5 Jaddns wie
Y4 11A5 09 Online-SPELC-MS/MS W& 23 1A515%
fogmald

3.2 Mmsguiegslaaniy

Jrdaanedrulausunng 1,000 lulasans

nauiu 5 ppm a@1sazatslasdnsduluumniuea

'
P

20 lalasans Tu vauiivune 1.5 Tadans wiawdn
A58 Online-SPE-LC-MS/MS ka33LAS1¢1iR18814
sald

4. MINAFOUAIINGNADIYEINITIATIEY (Method
Validation)

4.1 anududunss (Linearity)

wisnasazateunsgulunslatiu anu
adusing q Ausnsnety 6 asdudu dun 1.00
10.00 125.00 250.00 500.00 wag 1,000.00 u1lu

U 1A

nSusaliaddns awseunsmuinsgiu lnedaiu

WUTUAILAY 1-1,000 wlunSuneiadans
4.2 ANUINNIE (Specificity)
noaeulnen1swIsudeg 19 i uans
u1msgruashy (Spiked sample) A 28N19L0 1@

=

11MIFIUTW (Mixed standard) 114 5 wila fie loisdu
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(Cetirizine) latWuleans137 U (Diphenhydramine)
lamslatiu (Mitragynine) Tasiiwsndlu (Trimipramine)
WarnI11IAea (Tramadol) ashu fegafi llfiansi
A 9In157LATIZ9 (Sample blank) 1Al ALt uty
50 wilunsuredaddns dnieszinemaila 113
woldimes UfATu7 1denuda (Selected reaction
monitoring; SRM) ka 2LU5 s Ut sulasulnunsy
(Chromatogram) s¥mineansiie 5 wiln dsenslmsilafiu
feaLd e (Target peaks) finadadu (Precursor
mass) Way 1IaHaRNEa (Product mass) A® 399.230
Lay 174.100 Aua1A U 19 WENIUVBINITYUY
(Collision energy) Lt 177U 30.00 hag T W AT WU
(Confirming peaks) iflinadsdi uay wandnna Ao
399.230 Wag 159.100 Mua19 U THNa191U0IN19Y
Wiy 40.00

4.3 aruiesedisiasei (Accuracy)

wisnasazateunsgulunslatiy Ay
g 9 Ausnsnaiu 3 araduduldun 100.00
300.00 800.00 wrlunsuseiadadns luldenuay
100.00 300.00 750.00 urlunsumedadans lu
Jaany anududuay 6 91 9nBuTanmUsunw
Tunslafiu udamuamaedouas Sovasnisau
nau (Percent recovery)

4.4 ANULLUTDIIDIATIEA (Precision)

wissuansaraleuInggIu lunslativ Anw
Wutuse 9 Awansiefu 3 et udu Tawn
100.00 300.00 800.00 w1lunsunodadans wag
100.00 300.00 750.00 unlunsusiedaaans a1msu
NsIATIElaeanasUaanienIuainu ¥1n1s
Sipsieanududuay 6 sanelutulieafu
(Intraday-Precision) wag 3131974 (Interday-
Precision) 1uszeziian 3 Ju andutamusuna
Tunslafiy wdrdummardiud sauuunsgu

#u3nS (Relative Standard Deviation; RSD)
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4.5 FATIANVBINITATIAINY (Limit of
Detection; LOD)
wsnasazareuInsgiulunslativ au
Wudusnag funneneiu 3 avududu ldun 0.10
0.15 0.20 unlunsusediadans uay 0.10 0.15 0.25
PlunSunefiadans d1sunIsIATIEAaonLas
Haameanuddiu anududuas 5 91 9nduiadd
ns1dudy IRy YIUIUNIU (Signal to Noise
ratio ; /N ratio) Tnendenarududui lian S/N
ratio > 3
4.6 IAINNAVBINITULTIUTUIN (Limit of
Quantitation ; LOQ)
wisnasazateunsgulunslatiu anu
Wadusing 9 Awmnsineiu 3 annadudu laud 1.00
1.50 wag 2.00 wilunsuseliadans wag 1.00 2.00
way 2.50 ulunsusediadans amsunisiAsieu
\doauavdaanzmudidu anududuay 5 9
antutaan S/N ratio Tneidenarududuiilsean

S/N ratio > 10

Nan1sAnwazanUsIena

1. NITNATOUAINGNHDIYBINITIUATIZYH 10879

=
o

31InMsnaITAzaIeNInsgIY Lumslatiy
aandudusing 4 Auandnaiu s1uau 6 anududu
Tawn 1.00 10.00 125.00 250.00 500.00 W@y
1,000.00 Wlunsumeiiagans U MAaauAINENIUS
LB & URTIA 283D Online-SPE-LC-MS/MS Taan1s
A5 IINUIRNIFIULANIAIUFUNUT TENI19AIN
Wuduvssansazarsuinsgiulunsiladu was
SnsrduN U (Area ratio) A ald nuialdnsau
Lé’umﬂﬁﬂguﬁ 1 Fadlofmuamiardudszansms
A19un (Coefficient of Determination; r*) wu3ni

ANAU 0.9998
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31NATLANEITUINTFIUTIY (Mixed
standard) 19 5 ¥1ln Ao wnsTu lowulansiiiy
Tunslatiu lasfins Ty waensnuinea adumIne

BoaUan L eNAdauAINNI ALY LUNUNATBY
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ansdusuniululasuilaunsy (Chromatogram) 84
arstunsilaiu Insnafiansldlunedu (Retention
time; RT) WA 3.46 3.30 3.41 3.50 Lag 2.96 W9

MNAAU FIgUN 2

Mitragynin

gynine
Y = 2.902e-3X + 2.46e-4; R*2: 0.9998; Origin: Ignore; W: 1/X: Area

3.2
3.0-
2.8
26
24
2.2
2.0-
S 18
g 18
14
1.2
1.0
0.8

0.4
0.2
0.0

T T T T T
0 100 200 300 400 500

T T T T T
600 700 800 900 1000 1100

ngimL

CaN

Area ratio

1 AsmlaInsgIuskansmRduiusseninenudntuvesasazaeansgulunsilatu lufeauas

RT 000-11

356

015 1 3% 413 45 amt

053 081 117 159 185 25| 363 409 471 491 516

557 607 6

653671 708 124 812 9% 1016

38 674 697 733 759 802 860 898 924 985 1008 1078

047 203

000 03% 118 146 187 240 276 389 452 484 511 546 582 643 670

361 382 455 452 508 535 572 630 670 69 748 805 839 868 917 943

_1002 1080

711 759 789 841 862 913 939 1003 1024 1076

034 090 124 175 214 232 309 344 BR="" 355 464 481

507 535 591 617 680 700725 774 809

850 9.12 965 998 1041 1084

T
40

T T
55 60 65 70
Time (min)

T T T T T T T
05 10 15 20 25 30 35 45 50

T T T T T 1
75 80 L1 90 95 100 105 1o

JUN 2 uanan1snaaeuANNIINg (Specificity) vosansunasgulamsilaiuluden

A15197 1 ANANULTUTUNTNLUATIEI ANAINULTUTY

ashunslafiuludiegruion

Aeuulananudutusig 9 Laz %Recovery 184

pfef  aududu  %Recovery  anududu  %Recovery anmdutu  %Recovery
lunsilatiu luysilatiu lunsilatiu
100.00 300.00 800.00
(ng/ml) (ng/ml) (ng/ml)
1 98.57 98.57 309.87 103.29 761.96 95.25
2 99.11 99.11 315.48 105.16 766.31 95.79
3 100.40 100.40 327.36 109.12 797.58 99.70
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aseli  amududu  %Recovery  Aududu  %Recovery anududu  %Recovery
Tunsilatiu Tunslatiu Tunsalatiu
100.00 300.00 800.00
(ng/ml) (ng/ml) (ng/ml)
4 96.50 96.50 320.88 106.96 791.93 98.99
5 95.17 95.17 322.41 107.47 793.07 99.13
6 100.81 100.81 313.76 104.59 820.74 102.59
F’hLQ?i.EJ 98.43 98.43 318.29 106.10 788.60 98.58

A15199 2 AAududuft lUiiesed AeudntunAwIulafnuNTuRg 9 LagAl SD kag %RSD

yasanstunsibatiu Tusregraien

v v =
anutudulanslatiy

Intraday-Precision

Interday-Precision

(ng/ml) Al SD %RSD  Aade SD %RSD
100.00 98.43 2.21 2.24 98.31 1.69 1.72
300.00 31829 641 2.01 315.33 2.94 0.93
800.00 788.60  21.69 2.75 797.13 3.14 0.39

dethansazanemnsgiuluvslatiy dnou
3 AL Ut U L wn’ 100.00 300.00 waz 800.00
wilunfusiedadfing W medoUANNYNFADIUALAIY
8987833 Online-SPE-LC-MS/MS wuiransazane
w1msgrulunsalatu 100.00 300.00 wag 800.00
UlunsuR ol ad ans 1A 1ANLTUT UVDIANT
Tunsilatiu waswindu 9843 31829 uaz 788.60
wilundusediaddng audiu Fadlethanadeildn
FLRAINAN %recovery NUIIALRAETBIAIIT LA
100.00 300.00 waz 800.00 ulunsusioladans den
ag Tuv 19 95.17-100.81 103.29-109.12 uag 95.25-
102.59% Uy Famsedi 1 wasidievhuvegeu
varaiug Tnedunumandudsiuunnsgiu
FunNnsueIAIdudU 100.00 300.00 wag 800.00
ulunsunedadans wui Intraday-Precision &l@n
WA 2.24 2.01 1A 2.75% AIUAIAU d195UNT
AinszRansywinedu den Interday-Precision iU

1.72 0.93 uay 0.39% AUaRUSImIsIeR 2

91nnsinatsazatsuasgulunslatiy
WU 3 ANUTNTY LewA 0.10 0.15 0.20 wlunsy
foladans umaaeu limit of detection #2838
Online-SPE-LC-MS/MS nudnansidutudisnfigaiid
A S/N ratio 1nN3n 3 ¥4 5 91 Ae 0.20 uilunfusie
fadans laglamn S/N ratio MR 5.16 3.24 4.25
3,87 uay 3.79 HIM13T 3

91nnsinatsazatsuasgiulunslatiy
WU 3 ANUDNTU tAuA 1.00 1.50 uag 2.00 wilu
nSusiodiaddns A meaeu limit of quantitation A7
35 Online-SPE-LC-MS/MS wuinanuidiuduiinniia
3R S/N ratio 1nnndn 10 % 5 91 Ae 1.00 wilunu
sadadans nalarn S/N ratio Winiu 13.82, 14.89,
13.01, 13.01 wag 12.85 waviiiothArmududures
Tuslatiu Aalduuanm %recovery wuiildien
g lut29 81.7-97.6% wazidl oA LINMIAT %RSD

NUIPANANTU 7.47% 99517 4 hag 5



In-press96 Journal of Applied Research on Science and Technology (JARST), Vol 20, Issue 2, 2021

ISSN: 2773-9376 (Print), 2773-9473 (Online)

AN 3 NM9AT LOD 9993536AT121 970 Signal to Noise (S/N) ratio 91A2stadusing ) Tudegaden

¥easelt  amududulumsilatiy anududuluvslatu anududuluvslaiu
0.10 (ng/ml) 0.15 (ng/ml) 0.20 (ng/ml)
1 2.06 1.95 5.16
2 3.96 3.31 3.24
3 3.57 371 4.25
4 1.95 4.42 3.87
5 1.98 2.78 3.79

A39% 4 N15AT LOQ 90153tA5129 910 Signal to Noise (S/N) ratio MiAnuidutunng o Tusiiagaden

¥eesed  anududulinsiletiu anudutulunglatu anududuluvslatu
1.00 (ng/ml) 1.50 (ng/ml) 2.00 (ng/ml)
1 13.82 17.61 18.13
2 14.89 22.36 31.86
3 13.01 22.54 22.54
q 13.01 17.78 24.30
5 12.85 20.95 21.31

A1519% 5 N157 Accuracy Way Precision 89 LOQ Tudieg1aden

- 7 T o S
MYIATM ANty vasanslunslatiu 1.00 ng/ml

[

Signal to Noise (S/N) ratio Afiale (ng/ml)  %Recovery

1 13.82 0.98 97.6
2 14.89 0.84 84.1
3 13.01 0.84 83.5
q 13.01 0.85 85.2
5 12.85 0.82 81.7

Aade 0.87

SD 0.06

%RSD 7.47

2. N15NAFOUAIINNABIYENNTTTLATILYH 0879
Uaaniz
91nnsiatsazatsuasgiulunsilatu

U 6 ANududu oA 1.00 10.00 125.00 250.00

500.00 ka 1,000.00 UNluNSUADIARANT U INAFBU
ANUFUNUSITHAUNTIN IS Online-SPE-LC-MS/MS
1A8N13a59NTINLINTFIURANIANUFURUT T899

ANt uvesasaratennsguluvslatu uag
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Sandaiiud A¥ald wuildnsdunseiegui 3
Faslofuaman 2 wuidiamiadu 0.9992 annms
WNEsHINTE U (Mixed standard) 4 5 %iin Ao
wiisdu lawulensifiy lunsiladu lnsting fiu uag

15791098 asldaIzUan WevnaauANLI LG 1Y

In-press97

Tainwuiiavesensausuniululasunlaunsy vesanslum
slatiu Tneaniianslalunedull (Retention time:;
RT) .MNAU 3.48 3.33 3.45 3.54 |ay 2.98 Ul

MUAGIU AagUT 4

Mitragynine

¥ = 9.940-3X + 3.416e-3; R*2: 0.9992; Origin: Ignore; W: 1/X; Area

Area Ratio

T T ¥ T T T ) T T T
0 100 200 300 400 500

T T T T T T T ) T ¥ T
600 700 800 900 1000 1100

ng/mL

UM 3 nemlusspukansauduiusseninenudiduresmsazaeansgulunalaiiu ludaaizuas

area ratio

RT :0.00-11.00

JUN 4 minageuauime (Specificity) vesansunnsgiululaang

5

dethansavaneuasgulamsilatiu $1uou
3 AU uTy L wn 100.00 300.00 wag 750.00
wilunfusiadadfing W medoUANNYNFADIALAIY
\83%2835 Online-SPE-LC-MS/MS wuinansagany
wmsgiulumsilaiiu 100 300 waz 750 wilunsuse

A aa

Jadans darenududuvesanstunsitaiu wie

v

WU 101.55 296.68 Way 737.86 WlUNSUALaRanS

ARy 7 ud otheuad it ldufuanmi e
Y%recovery WUTANRE 8U8IAULTUT Y 100.00
300.00 waw 750.00 uluniusieiiadans deeglutis
94.98-111.20 96.99-103.34 Wk a ¢ 95.82-102.96%
ANUEIRU FI915797 6 uazidl ethumadeumAIY
wiud Tnefnasnedndsauunsguduing

eI NTY 100.00 300.00 Lag 750.00 wilunsy
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FoladanNT WU11A1 Intraday-Precision 3 ANMIAU
6.25 2.29 WAy 2.94% MUY EmTuNTIATIERE
3ENINTUL AN Interday-Precision t11AU 6.06 1.57
uaz 1.29% AUdU faens1edi 7
31nnsinasazatsuasgiulunslatiy

U 3 AIUTUTY bawA 0.10 0.15 0.25 wilunsy
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pofladans uvmadau limit of detection #2875
Online-SPE-LC-MS/MS nudpnsidutudisnfigaiid
A /N ratio 11nn37 3 9 5 91 Ae 0.15 wilunSusie
daddns lnglaran SN ratio tM1AU 4.29 6.46 5.46

525 uag 3.44 5197 8

A15199% 6 ArANuTNTUAUN YIRS IEAA UL Ui A wIla A LT U 9 wag %Recovery U9

anstunsibatiy ludiegretlaae

fuii anududu %Recovery  Aanududu %Recovery Anudiudu  %Recovery
lunsilatiu Tunsladiu Tunslatiu

100.00 300.00 750.00

(ng/ml) (ng/ml) (ng/mU)
1 107.15 107.15 310.01 103.34 756.39 100.85
2 100.36 100.36 293.72 97.91 722.56 96.34
3 99.19 99.19 296.66 98.89 77217 102.96
4 96.39 96.39 290.99 96.99 734.52 97.94
5 94.98 94.98 295.23 98.41 722.90 96.39
6 111.20 111.20 293.48 97.83 718.62 95.82
wi'u,a?ia 101.55 101.55 296.68 98.90 737.86 98.38

A15199% 7 Arnududuniluiiesigiaianududuiianuulananududusie o wazan SD wag %RSD

yasashunsbatiu ludeegrallaaney

AULdNTY Intraday-Precision Interday-Precision
lunslaily duade SD %RSD Anaay SD %RSD
(ng/mL)
100.00 101.55 6.34 6.25 103.51 6.27 6.06
300.00 296.68 6.80 2.29 293.05 4.60 1.57
750.00 737.86 21.72 2.94 748.36 9.69 1.29

31nNsUaTazaneNInsgIutunsilatiy
U 3 ALdudu Tawn 1.00 2.00 uag 2.50 W1
Tunsuaeliaddns umaaeu limit of quantitation
#7635 Online-SPE-LC-MS/MS wudnamuiduduiisn

A

nganian S/N ratio 11ANd1 10 ¥4 5 41 Ap 2.0 W

lunsusefiadans laglaan S/N ratio windu 17.82

19.86 19.91 19.36 whay 23.14 LLaSLﬁlaﬁ’]ﬂlﬂﬂﬁ’m
Waduves lunsiladu v Taldurmurnn
%recovery Wuilar1eglugag 87.5-109.5% uag
dlemwanmen %RSD wudildATiy 8.63% fis

A15197 9 way 10
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A1579% 8 N151IAN LOD 9833573LAT12% 910 Signal to Noise (S/N) ratio iasdntusng ¢ Tudeeng

Jaane

vaesed  anududu ALY AUy
lumsilatiu lunsilatiu Tunsilatiu

0.10 0.15 0.25

(ng/ml) (ng/ml) (ng/ml)

1 6.55 4.29 12.99

2 6.07 6.46 26.63

3 4.26 5.46 27.86

4 2.44 5.25 17.17

5 2.10 3.44 12.39

A15°9% 9 N1IUIAN LOQ 909357LAT13 270 Signal to Noise (S/N) ratio fiasdadumg o Tudieogns

Jaany

Y1ASIN Anududulunsilatiy

1.00 (ng/ml)

Aududulunsilatiu
2.00 (ng/ml)

v v a
Anududulunsilatiu

2.50 (ng/ml)

1 6.83 17.82 15.96
2 4.37 19.86 24.12
3 18.45 19.91 2192
a 10.24 19.36 18.96
5 - 23.14 14.53
ANT97i 10 waRIn1IIN accuracy Wag precision U834 LOQ Tusegelaane
vienaTail ANty vasanslunslatiu 2.00 ng/ml
Signal to Noise (S/N) ratio Afiale (ng/ml)  %Recovery
1 17.82 1.75 87.5
2 19.86 2.19 109.5
3 19.91 2.12 106
4 19.36 2.05 102.5
5 23.14 1.93 96.5
Anade 2.01
SD 0.17
%RSD 8.63
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dyuna

NISNAFBUAINUGNABIVDINTITILATIEN
(Method Validation) & 48198 sLnae a1
Bioanalytical Method Validation Guidance for
Industry 2018 (8) lngd1tinIuANENIIUNITEINNT
WaZEIANTFOLNINT YINNIINAFBY 6 WITD WU
Fatadi 1 audwdunss 361 2 (0.995 - 1.000)
TuldeauasUaarig w1y 0.9998 Lay 0.9992
pIudy Faded 2 Auszeisinsen
wuitAresans dusuniululasuilaunsy 909813
Tunsbetiu Twdoauasdaansy el 3 A
YO9IDNATIEN TR %recovery (£15%) ludonuas
Uaaniz AU 95.25-109.12% waz 94.98-111.20%
AIuETU el 4 aruulurediiiesizd wudn
A1 Intraday-Precision Wa¥ Interday-Precision dfn
%RSD (< 15%) Feoglunasifiseniuldiisludon
waztlaanz Watodi 5 Fadriavesnisasrany (S/N
ratio > 3) TuldeauazdaanizilAl windu 0.20 way
0.15 wilunfusrefadans audiu wazided 6
InT1AveIn1sULTaUS U (S/N ratio > 10) Tu
Wdoauazdaanizdal inAu 1.0 wag 2.0 wilunsu
sefladans mudsu Tnedn LOQ Aldtufiaanuiies
wazAmLay oglunasifisousuld dadunism
Usualunsiladu luidenwasUaainsnieis
Aipsreviiiinumunzay ansaldiiasesisetng

epeiagndios wiugh \Foneld
AnRNIsUUTZNA

YBYBUNTEAN NAUNUNINYT @a 1Ty

TAnYIngt Tsameuiadia Anganiinnuazain

@

Tunsvinanided
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