i’liﬁ’lﬁﬁ’lﬂ’liﬂ’lﬁ’limiﬁl Journal of Health Science
U 30 aUUN 6 WHAINEY - FUNAN 2564 Vol. 30 No. 6, November - December 2021

dwusauauu Original article

msw”wmﬂszﬁm%mwu,agwﬂaa‘umwgﬂﬁ’m
P PPN o = Y]
waqaﬁumwwﬂ%mmmmuam‘vxlmadﬂugmw
logmnaia Headspace—GC/MS

v a 3 o,

S7UNT YETIH MN. (INeNAansnIsunng) 550 9 30 2563
WAUWST AMIITAI NN, (LATILATIZW) Fuudla: 6 W.0. 2564
guEINNMansnIsunngii 2 Avalan Jugpuiu: 18 W.A. 2564

o
5

unAnta MsdnUiTagUssaedlvaNanNuasNadauANNYNEBIYBITIATNWUTINM  methamphetamine
(2n1) uae amphetamine (LA UBLAFYEY methamphetamine) TuUaaMeaI8LAI89ED headspace — gas
chromatograph mass spectrophotometer (HS-GC/MS) Toas methamphetamine gnaﬁ'ﬂaaﬂmnﬁmﬂw‘[mﬂ
s vdulame potassium carbonate 1% phentermine (flu internal standard uag derivertized Mg ethyl
chloroformate MNUUATINANLVFRALILUSINUMEWNATA HS-GC/MS A5aenanizainne lunsnsia
WU methamphetamine W& amphetamine (limit of detection, LOD) t¥nU 50 nlunsuaaladans wazle
HNevIMTINTNUTINN methamphetamine 8% amphetamine (lower limit of quantitation, LLOQ) N
250 W lunsudaliadans 2nmsienevn e nudunusidudunse (linear working range) (AU 250-
3,000 N UNSNADNEANST Laad@) correlation coefficient (r) 84 methamphetamine Li&% amphetamine E]gj
Tuz4 0.9979-0.9994 uaz 0.9982 - 0.9990 MUHAU LETAFBATNMINATIERHANNULY (accuracy)
WANGEALRAEUDY % recovery LAgMIANNTINATTIU 4 SzauaNNdNduaglud 89.42-111.07 AN
~ .. v ' [ P = P ao v ' Ao oot a
(NeN (precision) UEAAELAT %CV IMNU 1.91-10.86 waztlallsaunauIsananinuistay (TLC) wu
NANTUABUMTNTIVIATILHIN 15 Wide 8 Jumau M laaszezna iusmsnn 7 Jurnms Ju 4 Ju
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mms aamsldaseiniiiowazUsina mldaemstuideusesasiaiigdaunnden dawaliguiianud
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Fafumaaillungy phenethylamine ilassadradiu
aromatic ring §ASNNLAN A9 C H N hwiinTuiana
149.24 g/mol 8NHULNNMEMNLDILNNLDNLWGN
fiuaglugu hydrochloride salt fdaudatundnla
Laiiid fidnuaidoudnausans danlugy free base 1T
yaaaddy unuaninam dudussdansed
ﬁqwénszéﬁui:wﬂizmwehuﬂaw (CNS stimulant)
seuudseamaalulGzummia (sympathomimetic)
LLazﬁQﬂéﬂﬂﬂ’J’mamﬂmWﬁ (appetite suppressant)
MEwen N3 1w Aaungrasnidan fiu ge
pavse lassinadmeayn ilafimstanmmnuanin-
miiuingiume aznsznaliimyndiuzasiame
[isananseanan AAnuaNU high lipophilicity 39
B1Y blood-brain-barrier iganauasuIulugs
breast milk mMelulaifnit daulwgfimanlaeuzli
aulag cytochrome iso enzyme, CYP2D6 Y major
pathways 8 aromatic hydroxylation LﬂﬁauLﬂu 4-hy-
droxymethamphetamine L8 N-demethylation Lﬂgﬂu
Fu amphetamine ﬁquuumﬁ'augﬂmu minor path-

q o
2NN 1 wenua laduagtsmuanelaniu®?

ways 1o norephedrine, 4-hydroxyamphetamine, 4-
hydroxynorephedrine, phenylacetone 8¢ benzoic
acid® uFANAIMNA 1

dnlvaiumuanomiugndusanmedaans i
Lﬁmdwﬁaaﬁgﬂﬁ’uaaﬂmwﬁia WHENNBINTE MI
Anwunuszanaiesaz 70 gniusanmadaaiz
melu 48 $lae® wazazarrawumely 1-3 Juusn
waamsiu® ALafenaq Half-life agazwing 9 -12
Flin® msamamnasusmuanoleniiuluay sanse
dhaeininguaneniia wu Taans §5u @
Hugu Taamzdumaieiifenlfuninaneiiosn
WudeehehouazldUSmnannn fidrda szaznand]
Mansaasnuasande ludaameaauinanuuss
Wufansulunssiiumasgfissanssauana

msasa i 2 Suneu fis msnadiasduy Hums
ﬁﬂﬂiﬂﬁﬁ?ﬂ‘ljﬂﬂﬂﬂﬂﬂ‘dﬁﬂ immunoassay test kit LLae
maanaiuiuleglismaiesljoamsteiivarsds
(% Thin layer chromatography (TLC), HPLC, GC,
GC-MS udz LC-MS Wugu®
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Amphetamine
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4-Hydroxyamphetamine

4-Hydroxynorephedrine
MW 167 .2

MW 151 2
OH /

Norephedrine
Mw 151.2
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4-Hydroxyphenylacetone
MW 15017

Phenylacetone
MW 134.18

Benzoic acid
MW 12212

Hippuric acid
MW 17917
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38n15esduguunua N iunsastnlu
Jaaneanviesluiamsvesgudinenaansns-
e 2 wwalan 1938 TLC adunaumsvhad
wanegTunpULGattunaudaslFaY Timaiay
10 wazldasweiivaaziialuusinaann uaazaiia
Wuansouese aunanmswmeila TLC Wy semi
quantitation 34 LidINsaNBNUKTUUSINUAIL
muﬁngwmaﬁmuﬂmuﬂszmﬂﬂmzﬂssumi{laq—
MaUNUUNNENENE (Boamvuanannaaia
mmazlﬁ‘aulﬂmsmaw%amaaudmﬂﬂavn%aﬂ&ju
yanalafiasiandaaglusmemenialiludes (10)
MvuaNNguLeN WML (Amphetamines) wazNgy
MDMA (818) l,fjammwuiwﬁmsé’ménagﬂu
Taameaaud 1 lalasnu/fiaaanswse 1,000 1y
n$u/Andanstuly Sohidugimaandaluheme®

Fauiaaadamanuashlumsliusmsuas
HansEnuINMIgnehndanui g esmauan
goydedasmnuazidamUsznauaidn gudine-
mansmaunndd 2 wvalan Hunde Tumsuia
dnamMuisiesziusinamsasiatunuanom iy
wazuamaiululas: S3Suwavumaiinms
LHIBNAIDENUUY Headspace #5120 USNUA2E
1399 GC-MS uaznagauawllavadisudlah
anlFlunutsed et 2558 waznenuwaiiy
Usinmdiay mungrsnammue delunmiudelil
whanulaldwaiinnsneuaiagawuy Head-
space Ll UsInausnuaswaniiuludaamzaniou

5msdn
1. ﬂ’]'iaf]ﬁl'ig’]uuﬂgﬁ'l'ﬂﬂﬁ
- 13010 991U: amphetamine sulfate (99.95 %),
methamphetamine hydrochloride (99.99 %), phen-
termine hydrochloride (98.50 %) wavinadundesael
284 Lipomed Uszinaanigatnsm
- §15LAN: Potassium carbonate (AR grade; Qrex),

Ethyl chloroformate (AR grade; Merck), Methanol
(HPLC grade), DI water
2. tA3asiiauazaunsal
- Lﬂ%ﬂﬁ‘g{ﬂ 4 ¢NUWN (Satorius), vial head space
2UA 20 NadANT WiDW 6@, crimper, Micropipette
2110 10-100 ulAsAAS Uaz2WIe 100 - 1,000
1u1A58@3, microcentrifuge tube 211@ 1.50 adanS,
volumetric flask 72U 5, 10 e 25 NOFaNT
~ 1A%89 GC/MS (Agilent) Usznaudg head-
space: ';fu 7697A, autosampler:7693, GC7890B,
MS 7000 GC/MS Triple Quad
Tosfianmsvanniasila el
GC condition
- Inject Temp: 200 °C, Split ratio: 100:1
- Analytical column: HP-5 ms; 30 m, 0.25 mm
DI, Df 0.25 mm
- Column temperature: L%Nél’ulﬂgﬁﬂ’j’l 100 °C
audslaishnd 300 °C
~ Flow rate: 2.00 383805/17 He gas
Headspace conditions
- Incubation: 80 °C, Vial equilibration: 5 mﬁ,
GC cycle: 15 N
MS conditions ﬁﬁ@l’l‘i’h‘l‘ﬁ 1
3. ﬂ']'iLGl%ElNﬂ'l‘iN'lﬁl'ig'lu

193799 1 wamd RT uaz m/z a7

RT (min) Mass spectrum (m/z)
(£0.3 min) ECF-derivatives

Compound

Q Q1 Q2
Amphetamine-ECF 8.10 116 44 65
Phentermine-ECF 8.20 84 130 91
Methamphetamine-ECF 8.30 102 130 58

Wia: ECF = Ethyl chloroformate, Q = Quantitation

ion, Q1 tae Q2 = Qualifier ion - 1 Lag 2
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LeI3BN stock §19419937U amphetamine Wae meth-
amphetamine ANNWNTYU 1,000 lulasnsuaaiian-
805 azanglu methanol UsuuSanes Tidlu 10 fiad-
899 1 stock standard ﬁm%tl Wla @S calibration
curve wamwﬂwmiazmﬂmmgm amphetamine
a2 methamphetamine luddanme Tidianududu
950, 400, 600, 800, 1,000, 2,000 Waz 3,000
WlunTudaiadans Lﬁuﬁ'ﬁqquﬁ 2 -8°C

4. sragradddnz (matrix blank) #1151lun13
nadauaNulilauadis

Jasnzaauinenngn lifivszidlgansande
wazlaildensnwnlse mely 7 Tu Huuedniisy 6
PN Lﬁﬂl“ﬁf‘ﬂﬂﬂﬁ]ﬂ selectivity, linearity, accuracy,
precision, limit of detection (LOD) and lower limit
of quantitation (LLOQ)

Whilaanzilaudazunanasadinmzials
Headspace - GC/MS winlailanslazuusin reten-
tion time (RT) asefuasiiaula Fahanldu
matrix blank (udlaanziigamgd -20 °C

Ereltirata

1. MSLAFBNAIDEN

Yunmedetaane 300 ulasans was Internal
standard (phentermine) ANNENTY 1,000 W lun5u
dafiaaans USies 500 lulasans ldlu headspace
vial 2118 20 §85905 Mua8 Yde derivatives
ethyl chloroformate 15 lulasdas R]Wﬂ‘lijulﬁ potas—
sium carbonate 0.50 N3N Uaa e crimper nui 1wl
mijﬂaLﬂ§1$ﬁé}DﬂLﬂ%aﬁ Headspace - GC/MS

2. LO3BNAIDEN spiked matrix sample

38N QC WNENIZWIN amphetamine LLe% meth-
amphetamine WUdaNe PUIU 4 STaUANNTNLY
Ao amuddud 250 (LLOQ), 350, 1,500 U@z

2,500 W lUNSNADNARANT MNEIAU
3. MINAFBUAIINGNHBIYBIIFIATIEN

(method validation)""™®

3.1 NAFDUANNRNIZLANZANVDINID (Selectivity)
~ 11 method blank 82 matrix blank 3013NA3D
GC/MS tilag il mass %38 peak asafuas
WNAsgIUnIe L
- Method blank: t@38x@IBEN9MNNID Laaldans
witnaviae welailddmaadaane
_ Matrix blank: 1a3ang0geTaaERlaaIn 6
AU MINIBIAILRLeaNI58@ urine blank
DU 6 WA NEUAUEITAZUNINTFIU
amphetamine LLd¢ methamphetamine A3 L
‘Elluﬁ Lower Limit of Quantitative (LLOQ:
ANNINTY 250 WLUNSNADNBIINT)
WaimMsaansu®
@ response 7 RT LHenfufuassnasgIy am-
phetamine Ll methamphetamine fagldannniioe-
8¢ 20 Y4 response ﬁs:é’u LLOQ waz@) response
"7; RT @82AUNU phentermine (internal standard) ﬁ
SLAUANNINIY 1,000 W TUNSNGDNIFANST oAl
MNNN5088E 5
3.2 Nadau Carryover
3@ urine blank WEIINTUAATTNIATFILANN
Bauduil LLOQ uazdassinasgiuiifianudady
ggauaN Calibration curve: Upper limit of Quantifi-
cation (ULOQ): enudusudi 3,000 wnlunsude
195305 ¥8991N1143EA urine blank 3nATa
Wagimsaansu®
A response 28N urine blank #a9InAa ULOQ ﬁ
GUUS RT @ENAUNUEITNINTFIY amphetamine
Waz methamphetamine fa9liannnieeas 20 284
response AN LLOQ Loz A response ﬁ RT @20
iU phentermine (internal standard) daalsinnni
Sa8az 5 Y89 response 2N LLOQ
3.3 mamdw‘i’wqmﬁmmwu (limit of detection,
LOD) LLawhei"wqﬂﬁ'iLﬂswzﬁﬂ%mmwf (lower limit
of quantitation, LLOQ)
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¥1@) LOD ¥84 amphetamine W8y methamphe-
tamine Iﬂﬂﬁwmmmmﬂé’ﬂgmmwm spiked sample
blank Iﬂﬂﬂ’]’iLaNmﬁNWl‘ig’m amphetamine Wa¥
methamphetamine aalu pooled urine blank ﬁ’i::(ﬁlu
LLOQ (@388 5 # hlUanaieneyiiie
wmeanudatulasieuiunnvanasgiu nasniy
@@ SD ilaihandinmme LOD 1ngas
3 x SD ¢azA1 LLOQ IngA35 10 x SD t@3eNAN
waduiennald Wnasly matrix blank 9529305120
§111 3 $1 uazfiaIsANA signal to noise ratio 284
response TigNUnLe RT LAENAUFITNINTFIU amphe-
tamine 8% methamphetamine @1 signal to noise ratio
(S/N) 1007 3 uaz 10 1h azlgmamnuduiud
LOD a8z LLOQ MuNaIaU

inawinsaansu®

W4NLAA1 LLOQ :NNMSAIUIMLAINIANG
Wgada LLOQlagmstinasunasgIu Iu matrix
blank fieNuENFUENAUMA LLOQ wazthliasa
@512 119U 5 1 @A % bias Mideuy
Tiiuseeas 20

3.4 nadauaNudunseuazdiaueans
A9129 (linearity and range)

L®38N matrix-matched calibration 289§158zaN8
NIM997U amphetamine (L& methamphetamine 7 2O
ANNINIY A 250, 400, 600, 800, 1,000, 2,000
uaz 3,000 W luNFuEaTadINT FINNININATTIU
FTUINONNDNTUNETNINIFIU (UIU x) AU
BONEIUIENINA response BDIFITNINIFIUUALA)
response YN Internal standard (response ratio) (460U
y) wasF NNl sE AN anduWuE (Correlation
coefficient, r)

tnawinsaansu®

M r H29l411a8NIN 0.9900 LAZMUIUA % bias
yausazanudy Wawuulihudasa: 15 aniu
fisveu LLOQ Tidesiuulalaiiiudasa: 20

3.5 NAFDUANNUAIUYBNIS (Accuracy)

NaFUANNUNULAENMILANFITNINIFIU am-
phetamine LLas methamphetamine 891U matrix blank
AsrAUAMNTNIUGTY 4 SEeU AD ANNENIUR
250 (LLOQ), 350, 1,500 wa¢ 2,500 WlunNea
199905 MUHIAU A5 USIN amphe-
tamine LL&¢ methamphetamine Tulaame anudndy
oz 5 A% Wisuiisuiunminasyy

i seansu®

LA % bias 2audazaNNE Tl B
TaitAudosas 15 snduiseeu LLOQ Tidaauuld
Taiiudazaz 20

3.6 MINAFOUANNLTBDTE (precision)

3.6.1 managauanutisemeluiy (intra-day)

Iﬂﬂﬂ’]’iLaNﬂ’l‘SN’lmig’lu amphetamine 8% meth-
amphetamine 891y matrix blank MszdUAMNT Y
A9 4 SEAU B AnNETUTA LLOQ (250), 350,
1,500 waz 2,500 WlunSuaaliaddns amNaIau
ATINAEEMUSII0 amphetamine W2 metham-
phetamine lutlasz anudaduas 5 asa w3y
WaUAUNINIIAIFIY Aud3aNae amphetamine
a2 methamphetamine lutlaaniz menmasuas %CV

i seansu®

A %CV 1asasufazsEauaNNNTulETas
wuliiudesas 15 snduiszedu LLOQ ey
Talsiudazas 20

3.6.2 Intermediate precision MINOFDU mwmﬁm
@Y (Inter-day)

LANFITHINTFIU amphetamine LA methamphe-
tamine 8911 matrix blank fisEAU ANUENTUMITY
4 556U A9 AMNENIUR 250 (LLOQ), 350, 1,500
War 2,500 WLUNSNABNARANT MFIILATITHIN
U818 amphetamine 18 methamphetamine Tu
Taan: enuduiuas 5 91 wWisudisusunsiv
WNOIFIU NAFDUTIUIU 3 WU
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naimMsaansu®

%CV 1R8YBIUABZSERUANNITNTY F1uY 3
Su Wdeauulihudasas 15 andu sy LLOQ
disauulglsihudenaz 20 uazdumA p-value
NNFDAH one-way ANOVA 1 p-value filgannnt
0.05 ugeshuaRlalifianuuanaefuadnadive-
Sefiszauanaiany Saeas 95

3.7 NAFBUANNANENMNYBIETALAEAIDEN

3.7.1 Short term stability (Bench top stability)

W38N QC AMNENTUM (QCL) way QC AW
diartiuge (QCH) S 3 9 uasnalifigamgiivies
Funa 8 $lag ﬁanmﬁmuﬁqﬂlumsﬁwéﬁaﬂw
ifaansaaﬂmﬂélﬁmﬁasaims’wﬁ HINISLAS8 Y
MIDENUILATINIATIEH MUIUAIANNTNT UL
AunWANAIFIU NaIaENAINaNINRALA LTI
HAMTIATIEWAY QCL way QCH Aa3ealva

naimMsaansu®

AMUIUWIA % bias WL %CV VDILABLANNLIY
s fissuuliifudasas 15 uaz @ p-value NNFHA
paired t—test 1W3BUIABUSEH M SIOTHNGIDENIR
15 Junm 8 $lue fumsiedendaadislug @
p-value flAxINAD 0.05 udgaswailalaifianu
wanehefupdniiiedd issuamudaniuiasay
95

3.7.2 Auto sampler stability

m’%ﬂumsmm@;m amphetamine (8% metham-
phetamine Tutfaanzdi 2 anudndu da anwdudy
@ (QCL) waEANNLNIUG (QCH) ANNNTUAE
3 % (e3BNIPEILaE IR indoufiasial’
T Auto sampler (Hutian 24 s Falunaine
athaLilesa0 19 A Tz EIA%aY GC/MS iy
figaraamsufianu ihdmadudananndauss
[FoURamMsIANZIiU QCL uaz QCH Miadanlua

WM sEaNsu®

AMUIUINA 9% bias DT %CV YDIUARZANNTNIY

Wewuuldnudesas 15 waz A p-value NNFDH
. P~ ' o o ' &y
paired t-test WSBUBUTEHINMSHTENMBENINILS
Wuna 24 Mlusnumsieseumadnelval M p-value
AlAsNnNA 0.05 wanen Wanile liianuuanes
nuednitaday NeauaNuEaNUIaEa: 95
3.8 MING@ddU dilution integrity
m‘%aumsmmg—gm amphetamine L8 metham-
. . Py v v '
phetamine Ty matrix blank NAONNLYNAUGINNFT
WNeIIUNTaNNENIY 3,000 lUNTNADTAFINS
P - Yy v . .
ButueNuINTUNGIgaDeN Calibration curve AN -
WNIUNL@SENLYNAY 10,000, 25,000, 50,000,
100,000 wag 250,000 W lunSudaliadans ¥nms
dilute ®IBDENAIY urine blank dATIFIU 1:9, 1:24,
1:49, 1:99 uaz 1:249 MNa0U 1 a1 eneh
e GC/MS lamanududuiiatisununsiw
naspusasihaanudniuieiasialdmngunu
PUTHINMS dilute laUSsnaanudnduses
MBEN
3 [ (8)
NN 8BNS
MUIUAY % bias UBT %CV YDIUADZANINIIN
gulitdeaauule biiuiesas 15
3.9 Matrix effect
1) urine blank NUIU 6 LVIAI NANTIININTFIU
amphetamine (&% methamphetamine 15¢AUANNLIN
21 QCL waz QCH vaannuuth luasiadesziuas
WEUNUNIWNIATFIY
I3 v (8)
WaiNSEaNSU
1 k4 vV d‘ L 4
%CV 2psuaazanyntudeavulinuioaay
15
4. MsEhnuMImadauaNNtIeY (Proficien-
cy testing)
Lifﬂ'ﬁ"mmaaumwﬁmﬂg (proficiency testing,
PT) nudningnuazinganio nsuInenemansnig-
wwng NIENINEINGY Wailaadluinmeing

gaNSUA z-score <2

NIANTINIMIIGIINGY 2564 Uil 30 AU 6
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4

HANIANE
MANANITNATIUANINYNABIYBIIZ WU I5UH
ANNTUWIZEIZA IINUTIA carry over FDYAN
m‘ﬂﬁﬁ 2 U530 methamphetamine Wz amphetamine
G%wqmﬁa"nmsamsm’il,mwﬁlﬁ (LLOQ) AU 250
NlunSuAaiadans ms%wqmﬁmmwu (LOD) winnu

MIND 2 HANINATIUANINRNISIAIZAIUDE carry over

50 WlUNSNGARNAAINT WaLMITNAFBUANNTY
L UATIUDZTNYDINTIATIZA (linearity and range)
agfluze 250-3,000 wlundudaiiadans damwd
2 TaeA correlation coefficient (r) 224 methamphet-
amine LL&% amphetamine (VAU 0.9979-0.9994 Uz
0.9982-0.9990 MNMGU I 5197 3 FANuLwsiy

mMNAe3; S088zua9 response 1 RT 1HgAUN So88zua9 response 7 RT
AINNIPUTBUNU LLOQ W@EIAUNY internal standard tAgUAU LLOQ
Amphetamine Methamphetamine
AMURNIZLIZAN 6.77 13.91 0.42
Carry over 0.20 10.72 1.60
Acceptance criteria: Sa8azDIM response N1 RT LignAunuasanasgv dasbinnnnd Saeaz 20 uaz

S08az209A response 9 RT L@EINUNY internal standard daslainnnniioeas 5

M 2 wanIANNEIEUATITINANNENTY 250 - 3,000 WILUNTH/HadanS

Methamphetamine

y = 0.0001x 0.0068
R*=0.9958

response ratio
2
13

] 500 1000 1500 1000 2500 3000 3500
ANNANTY (ng/ml)

Residual plot of Methamphetamine

0.05
0.03

0.01 ’

-0.01

1
1000 2000 3&1 4000
-0.03

Residuals

-0.05

Amphetamine

0.6
y = 0.0002x 0.0222

0.5 - )
R"=0.9982

0.4
0.3

0.2-

response ratio

0.1

0.0
0 500 1000 1500 2000 2500 3000 3500

ANNNLY (ng/ml)

Residual plot of Amphetamine

0.05 _

0.03 .

g

0 1000 3000 4000

Residuals

-0.03

-0.05 ~
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399 3 ﬁaadamswmaau ﬂ’J’lNﬁJutEﬁ!m‘N WAZANUDINITILAT) Sﬁ

FUAES #29aNaduldunse (ng/ml) %39 Correlation coefficient (r)  Back—calculated value (% bias)
Amphetamine 250-3,000 0.9982-0.9990 14.29-5.26
Methamphetamine 250-3,000 0.9979-0.9994 16.02-7.74

(accuracy) LERIFIE ARG %recovery agﬂu"&aq
89.42-111.07 GaMTNT 4 warANuies (preci-
sion) UWHAIAIBA1 %CV BEluAN 1.91-10.86 uaz
TiWUANNLANEBIM ATz E sz T (p>
0.05) ﬁ}\WlﬁN‘ﬁ 5 MNMINAFDU Bench top stabil -
ity wuhasazaradiegeanansoasamMniia 8
%’ﬂmuazmnmsmaau auto sampler stability WU
e NaINIaasEMNinm 24 T 69
MTNT 6 NNl LOUN TN THINIFIU w3
#iia Gamud 3 i lumennisuen (resolution)
FEUIN amphetamine Wa% phentermine WNAY 2.80

UBZIZTUIN phentermine LLesmethamphetamine Ny
3.50 ﬁqm‘mﬁ 7 LoSld® mass spectrum YaNEIT
udazaiin Gamnwi 4

MILOIBNAIDENMEINATA Headspace ULazh I
Ieevions GC/MS lanannuazihainlalunmsasa
wUSua methamphetamine luanudszd aued
2558 A5IAYeaelduaIUsanar 50,000
e aansnaaanNgulalann wu aasses
NAMINIVNATEY aamslariiauazUSinuas
il anUSinaceieilFnsiaien:y aatuaau
WALAINENLIN Gam59T 8 LilaanAEMInTI

M3 4 HANIINATIUANNYNEBIYBITANNUNU( Accuracy)

MNAea3 Intra-day Inter-day
%bias (%recovery) %bias (%recovery)

Accuracy Amphetamine Methamphetamine Amphetamine Methamphetamine
LLOQ (250 ng/ml) -9.40 (90.60) 4.83 (104.83) 4.61 (104.61) -3.30 (96.70)
QCL (350 ng/ml) -10.53 (89.47) -10.55 (89.45) -7.64 (92.36) -2.37 (97.63)
QCM (1,500 ng/ml) 6.81 (106.81) - 10.00 (90.00) -2.01 (97.99) -9.39 (90.61)
QCH (2,500 ng/ml) -10.58 (89.42) 11.07 (111.07) -8.03 (91.97) 11.07 (111.07)

MM 5 HANINATAUANNYNEBIYBNITANUNEN (precision)

MNAeas Intra-day (%CV) Inter-day (p-value)
%bias (%recovery) %bias (%recovery)
Precision Amphetamine Methamphetamine Amphetamine Methamphetamine
LLOQ (250 ng/ml) 10.86 5.23 0.08 0.08
QCL (350 ng/ml) 8.67 8.04 0.29 0.06
QCM (1,500 ng/ml) 6.49 4.56 0.20 0.44
QCH (2,500 ng/ml) 5.33 1.91 0.46 0.06
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MINT 6 HANIINATAUANINYNABIYBTITNTNBTEIN 7] (31

mMNAea3 %bias % CV paired t-test (p-value)
Short term stability (8 hr) (bench top stability) (QCL/QCH) (QCL/QCH) (QCL/QCH)
- Amphetamine -6.05/-5.37 6.78/3.02 0.82/0.46
- Methamphetamine 0.49/12.48 6.42/1.80 0.76/0.62

Auto sampler stability (24 hr)
- Amphetamine 1.484536082 11.26/3.17 0.86/0.98
- Methamphetamine 7.53/13.09 2.65/1.44 0.25/0.41

Dilution Integrity
- Amphetamine 10.46 10.05 -
- Methamphetamine 11.68 3.38 -

Matrix effect
- Amphetamine - 1.25/8.64 -
- Methamphetamine - 10.31/2.43 -

NIN{ 3 chromatogram 284 amphetamine (Amp), phentermine (Phen) (8% methamphetamine (Met)

x10°
- / Met

Phen

Counts
J
|

3 Amp

1 I 1 I 1 I
25 3 3.5 4 45 5 55 6 6.5 7 75 8 85 9 85 10 1W5 N
Acquisition time (min)

M19191 7 LEAIAINIIUEN (resolution) BIEIINT 3 BiA

FUATT RT (W) Resolution (R) Acceptance criteria™®
Amphetamine 8.06 } 2.80
Phentermine 8.16 R>1.50
Methamphetamine 8.28 } 3.50
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2NN 4 Chromatogram 8% mass spectrum (m/z) 284 amphetamine, phentermine tt8¢ methamphetamine

Target compound: amphetamine

2] 5 8.062 min.
= x10
5 1 l 100% | 1160
3 |
&} 3 |
2.5+ || %
2 | | 4.0
| 50 %
1.5 | | - 650
" | 25%
| =
0.5 I| |
o+4— NN 0%
T T T T T I | I i
79 8 81 8.2 8.3
Acquisition Time (min) 50 75 100 125 mz
ISTD compound: phentermine
o 57
= x10 100 % 130.0
o 3+ - §4.0
&)
2.5+ 75 % i
2- 1.0
50 %
1.59 1162 min. .
14
25% ]
0.5+
04— 0%
T I I T T I I I -
8 81 82 83 84 | I
Acquisition Time (min) 50 75 100 125 1wz
Target compound: methamphetamine
2] 5 8.277 min.
= x10
% _ 100% | 130.0
Qo
o 14
75 %
0.8
0.6 50 %
0.4 . s
0.2+ > 102.0
04— 0% _ |
T T T T T T T | | |
8 81 82 83 84 85
Acquisition Time (min) 30 75 100 125wz
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a

M3 8 FayanlSauiisuseniIsan (TLC) wazisi

o/

M dulnai (Headspace-GC/MS)

ANugla) (waste)

v (=t = A\ ac
wagmﬂs'&mmﬂmzmn 270

8dy (TLO) Seiwannzul Headspace-GC/MS
1. turn around time 7 UM 4 WHmMs
(nsdicaghalaitiu 200 Madha/tiau)

. FumpumsIeIanGIntha 15 Hunoy 8 HuAo

. ANNENEINYDINILATENGIDEN Al oy

. ST ISR SLAN 25 W1/MBEN 3 WTi/MadN

. giiauesnsiaiiily 13 #iia 2 #iia

. USinaiasiadinly 110 (200 ml) Hae (15 pl)

. USinauaednnldasiaiesed
. 1A3BNliBuazIag INManSI LY

© 00 =N o O~ W N

. anuhzads (LOD)
10.
11.

I a
AnsoenuraulINN
anuannsolumauriesdjuamseneds

3 Uadang

0.3 1adans

23 %1 16 %l
300 ng 50 ng
Taila 1é
Taila 1é

Aenevildaaumuanuiewslawegsuudnms laud
AININNATINURATURAEDY NUIU 5 VIO 7D
Wuollan gasdad glavis mn esysal thudszann
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Headspace-GC/MS wu Aanuiewalasnnzuan
v I~ v
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a 4
50
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amphetamine uUdaI£028 GC/MS §1aN5OLH38N
e lanaewnaila 1By Solid Phase Extraction
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v )N 2 P RN 7
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Abstract: Efficiency Development and Validate Method in Quantitation of Methamphetamine in Drug Addict by
Headspace - GC/MS

Ratchaneekorn Boonthum, M.Sc. (Medical Sciences); Pasanapun Chimhuarong, M.Sc. (Analytical
Chemistry)

Regional Medical Sciences Center 2, Phitsanulok,, Thailand

Journal of Health Science 2021;30(6):1134-47.

The objective of this study was to develop and validate a method for the quantitation of meth-
amphetamine and amphetamine (metabolite) in urine by using Headspace — Gas Chromatograph Mass
Spectrophotometer (Headspace - GC/MS). In the process, methamphetamine was extracted from urine
sample by vaporization with potassium carbonate. Phentermine was used for internal standard and deriv-
ertized with ethyl chloroformate. The result of validation method shown that, both of the limit of detection
(LOD) and the lower limit of quantification (LLOQ) for methamphetamine and amphetamine were 50
ng/ml and 250 ng/ml, respectively. Linearity and range were 250 — 3,000 ng/ml; and correlation
coefficients (1) of methamphetamine and amphetamine were 0.9979 - 0.9994 and 0.9982 - 0.9990
respectively. The accuracy was at 89.42-111.07%. The precision shown by %CV was 1.91-10.86.
Comparison between this method and conventional method (TLC) revealed that the analytical process
reduced from 15 to 8 steps and reduced the time of service from 7 days to 4 days. Reduced type and
quantitation of chemicals substance and reduced chemicals substance contaminate to environment, there-
fore, increase safety for workers. The validation of this method found sensitivity and specificity were in

line with the legal requirement of Thailand.

Keywords. methamphetamine; amphetamine; headspace-GC/MS
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