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Abstract The situation of drugs laced e-cigarettes is increasing globally. In 2025, Thai government implemented
policies to suppress both e-cigarettes and narcotics to address the escalating domestic drug problem affecting
public health. Effective suppression requires integrated cooperation across various agencies to ensure that law
enforcement is fair and timely. Crucially, the forensic testing of evidence and the subsequent lab reports are vital
components in legal proceedings. Consequently, a set of forensic testing guidelines for drugs laced in e-cigarette
liquids—specifically "Pod-K" (Ketamine-based pods)—was developed to urgently respond to the national
suppression policy. The development of these guidelines included: studying trends of potential drugs found in
e-cigarette liquids; gathering requests from law regulators and law enforcement agencies; developing an
analytical method for substance identification to test the seized materials sent by the state agencies; establishing
sample management protocols; disseminating the analytical method and sample management protocols to
practitioners. Following the implementation of these policies by the Bureau of Drug and Narcotic, the analysis of
e-cigarettes, pods, and e-liquids submitted for testing revealed that between October 2024 and June 2025,
etomidate was found in 56 samples (67.5%). The guidelines including sample management and the developed
analytical method were disseminated to forensic experts at regional medical sciences centers through workshops.
The Bureau of Drug and Narcotics issued a guideline infographic for law enforcement agencies regarding the
submission of e-cigarette pods for testing, following the reclassification of etomidate as a Category 2
psychotropic substance, effective 27" July 2025. This collaboration among involving state agencies was able to

suppress the distribution of drugs laced e-cigarettes and mitigate public health risks.

Key words: Etomidate, Pod K, E-Cigarettes, Narcotics, Psychotropic substances
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2.1 48 qﬂﬂimuazmimm (Materials and Equipment)

2.1.1 4 f (Materials)

Methamphetamine hydrochloride, BDN Working Standard, Control No. WS M198-6/66
3,4-Methylenedioxy-N-Methylamphetamine hydrochloride (MDMA HCI), DMSc Reference
Standard, Control No. 04E67160

Ketamine hydrochloride, DMSc Reference Standard, Control No. 02C66185

Etomidate, USP Reference Standard, Lot No. R14770

delta-9-Tetrahydrocannabinol (THC), DMSc Reference Standard, Control No. 02A66244
Cannabidiol (CBD), DMSc Reference Standard, Control No. RO1A67217

Cannabinol (CBN), DMSc Reference Standard, Control No. 01A68236

Methanol AR grade, Thermo Fisher Scientific

o A A .
2.1.2 qﬂﬂimuagmimna(Equlpment)

Positive displacement pipette YU19 10, 100, 250, 1000 pL, Gilson, ﬁwﬁ”gam?m

Gas chromatograph — Mass spectrometer §' U 7890A series equipped with 7693 autosampler
and 5975C single Quadrupole MS ttag T1/51nsuszurana MSD ChemStation
E.02.02.1431, Agilent Technologies, awi}'”gam?m

J&W DBS5-MS column, length 30 m, ID 0.25 mm, film thickness 0.25 pm, Agilent

Technologies, AN FOINIM

22 AniannzuesszuuIasunlaninues Gas chromatograph — Mass spectrometer (GC-MS) Magan

. v iy ¥ o
NAB0INA Standard mixture ﬂ’Jﬂﬁ'ﬂ1’.]$ﬁllﬂﬁnﬂﬂﬁﬁmﬂl’)u’ﬁimﬂiill (14) wazilsy Temperature

v { ' A o ] o '
program U8B GC oven i]uulﬂﬁﬂ']'.lgﬁﬁ'lﬁllﬁag%uﬂllﬂﬂﬂﬂﬂfl'lﬂﬂu Lmﬂ%ﬁ‘m’;xmﬂm’ﬂumi

ﬂi?ﬂﬁﬂﬂﬂ??hgﬂg]}ﬂﬁlﬂﬂﬁ Tagnaaoy Specificity 8812 Limit of Detection (LOD) (15, 16)

23 M5ATINADUANNYNABIUBITT

23.1 P3R5 Stock standard solution

19383 Stock standard solution t91az¥1a 11 Methanol ANMTNTY 1 mg/mL

232 MIA30Y Standard mixture 115U System suitability
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191383 Standard mixture 13 Methanol 1A8i999149 Stock standard solution A4915197 1 LazAA 3
Y 4 Al
#1 1iieasvaeuaNunenvedlnsunlani1nl Tag variation Y9981 Retention time (RT) Y84

a3 LAy 2%

ms1eh 1 anududugamevesasninsgiuuaazaiialu Standard mixture

Stock Standard Solution Pipet (uL) | Final Volume (mL) Final Concentration (ug/mL)
Methamphetamine HC1 235 5 47
MDMA HCI 465 93
Ketamine HCI 280 56
Etomidate 240 48
THC 370 74
CBD 600 120
CBN 355 71
233 M31M30% Standard solution G115V Peak identification
191383 Standard solution "’UEN?{TEJJ1ﬁi§1ul,l,ﬁla8"lfﬁﬂl,!,ﬂﬂﬁu TaeN15190919 Stock standard
solution @28 Methanol ¥iinnmndusugamevesazens dumsad 1
234  MIWaOY Matrix blank
¥aesrahienyid Il Tadusiau 10 @eda fdgduuuiazndunandiaiyu Tulaien
iz llihusazdredane fu 150913898 Methanol 1Tanududugare 25viv
235 MINATDUANIUTUNIZINIZDIVDIID (Specificity) (15, 16)

2.3.5.1 MIATENAIDINTIMTUNATOD Specificity

Tu1la Stock standard solution (2.3.1) 118 Matrix blank (2.3.4) 8311 Volumetric flask Y1199
= Yy v ' A o A Yy v
muzay Taglidanududuaosasnasgiuuaasyia A5 9N 1 1azanuuiuye

Matrix blank 0.2%V/V #3279 UA512WA8 GC-MS

4 @
2.3.5.2 INUNNITUDNITY

2.3.6

Ea v
AN 7 ¥ilaredoanenoenaniu lanuatas Matrix blank 92@94 JUNUNANT Retention

4

9 1
time (RT) 18 m/z ASINUEITN 7 %uﬂﬁﬁmmﬁmnwgﬁ]u

MIMVAIINAVOINITATIV (Limit of Detection, LOD) tazdudun (15)

2.3.6.1 MINIINAI0E1TIMTVNIATLOD
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Tnmsaanududuvesasinasgiuuaazyialu Matrix blank 108139914 Stock standard
a 1 a 4
solution (2.3.1) @g Matrix blank (2.3.4) T3 u1056199 uazaIT191ATILHAIE GC-MS
9 ] A Yy 9 'o A 4 [ o F G} % 1 9
fmednnianududumgandiunusioonsy 2.3.6.3 (1) sz I 5 lumsassudaededo
2.3.6.2
Gl % 1 o v Q. U o ?7}
2.3.6.2 MIATEUAIDENTIMTUEUTUAT LOD 311431 10 4
Yula Stock standard solution (2.3.1) ¥ Matrix blank (2.3.4) 891U Volumetric flask vu1a9
YA Y 9 9 Yy 9 .
w1z ay Tag U NududuaIuye 2.3.6.1 188 ANNIYNYUUDI Matrix blank 0.02%V/V
A3IATITHAY GC-MS UaZHIUNUNNTEONTY 2.3.6.3 (2)
2.3.6.3 INUNNTEONTY
(1) #1RT ¥94NATNINABINTATIINATIEND N TATIN TALNTUYDY Standard mixture LAZAIDEN
nAdOU LOD §iA19g321 319 £2% (15) 1Az A1 Match factor Y99 Mass Spectrum 91 1a91n4in
A3 NAeIMIIilaeuiy NIST library 11ANNHI BN 600 (32)
(2) 1 Relative Standard Deviation (RSD, %) U84 Relative Retention Time (RRT) UBIAAT15N
#04n3a529 1Az RsufURAueuaNY YoanHSoMIf 1% tazalnasuea
Match factor U84 Mass Spectrum 1 Ja1nAina15AA4MIIBIREUAUNIST library #1909
A 1 %
WIDNINY 600 (32)
a @ 4 a o 1
miasIvignilendnyaioazenanaaludiedisusanas
[ o a L4 a ?a' d' a U
msdaimuImemsasrengatemazouanaatasuiuluiren s ldihatawen nsweunsuug
numsasignd tazmsfeasfudsuninmg
o o a 4 aa a 4 Y a wa Y o k)
AMUINIINITATIINGIY UBNIINITMITATIVNGIUN e iianmsuad dalszneudie
Y v
MIIAMIAI06191HTUABUMTATIVTY MITIBNUHALAZMTIANIAI0E19NHEDINMNTATIV TABADA
& ~ A A Yo a S v ' = ) Yy o
Wu'llawszifieuneonaunguuiefdsuusnsatdona1nm TINDIMUINIIZADITOANR DN
= a v A a s g’/ k) 3 1 @ Y o a
msannungrueluusunlagiuianuaseigninalszmsldasnnuiuseusinuls daousud

UfiamsIdundasiviigaiouazenanaaaingudinomansnmsunng uagsaioulnsfindmsy

foensmsusmsunrisnuuesgAsuu M3 Taun mireautisu ldnguue azhiduguangrane

a9

a v a J
WaN13IvUATIVIIUNG

1.

A a { o ¥ {
msfadensianazenanaanonimlaouduluiieyws luih
Tagtiuiimssenumsdasuduarsdesdin Tuyws T ey Tdnnaiedszimanalan

a

o v o A A o Aa X o <
Llag’zﬂqﬁ\‘llﬂuﬁiy‘ﬂTV]V!ﬂﬂﬁ'g’leﬁWﬂWEﬂiJllfs]ﬂlﬁU Luf‘)\‘li]Tﬂﬂ'ﬂllﬂu@'ﬁ?ﬂ‘ﬂLﬂﬂélJuﬂ“]Jﬂﬁ'gTWTHIQEILQWTgLﬂﬂLLﬁ?/
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1815 miﬁ’mﬁ’mﬁmnwumdn‘i’umﬂﬁi’muﬂmm:ﬁumimmmmw Twansznhalszmeiierty
guanaa (17, 18) uiia &ty snandalid Iny iﬂqaanqwé way NPS (19) o614 lsiauansdearuiinam
Tuid Tlhduduasiitgnidessuuyszamaiunats Tasmusauniangu 14 fail

(1) Synthetic stimulant-drugs 15 Methamphetamine, Mephedrone (20)

(2) Cannabis-related drugs 1% THC (delta-9-THC), delta-8-Tetrahydrocannabinol, CBD, CBN (21, 22)

(3) Synthetic cannabinoids 1%1 MDMB-4en-PINACA (methyl 3,3-dimethyl-2-(1-(pent-4-en-1-yl)-1H-
indazole-3-carboxamido) butanoate), ADB-BUTINACA (N-(1-amino-3,3-dimethyl-1-oxobutan-2-yl)-1-
butyl-1H-indazole-3-carboxamide), SF-MDMB-PICA (N-(1-methoxy-3,3-dimethyl-1-oxobutan-2-y1)-1-
(5-fluoropentyl)-1H-indole-3-carboxamide) (23, 24)

(4) Semisynthetic cannabinoids 1% HHC (Hexahydrocannabinol), HHC-P (Hexahydrocannabiphorol),
THC-O (Tetrahydrocannabinol acetate ester) (25)

(5) Plant-related drugs 1%1 Cocaine, Psilocybin (26)

(6) Dissociative drugs 1% Ketamine (27)

(7) Others 1% Etomidate and its analog (28, 29)

Tugimaeidoaz Suosnidosld wuwamw’?}'lwv’huazﬁmmw%Mﬁwﬂaauﬂu Etomidate, Ketamine,
Methamphetamine, MDMB-4en-PINACA, MDMB-BUTINACA, ADB-4en-PINACA, MDMB-ICA
FuFeuToasuinovise 1 inssudmmnannieFeas ueen (9) uazaNddansszLIAvEEUANAR
moluilszima’lne daulugide s11iaz lod v5e Methamphetamine 4oyanan1sA 1 ULV
nquiaguemiaa duinsuaziagiania uaadldiiusiavessnanaald Inyiiszuasesadly 18ud
Ketamine, MDMA, Heroin, THC 515%@Lﬁaﬁmsmﬁ'mﬁu%’agammwéizmmmmmwﬁﬂﬂaauﬂuiu
ey Ilfhaielugiinauds snawdauazarsdesiinsug iilenmageiiozassnnyly
wamﬂw?awamfﬂwv’h uazﬁwmﬁ'“lwh 1A1A Ketamine, Methamphetamine, THC, MDMA Ua¢
Etomidate ﬁ'ﬂﬁ'uamﬂmma“lumsma%ﬁgﬂﬁﬂ%y’qﬁ’“lﬁ’ufi gnanaalyl 1Ny Methamphetamine (a2 MDMA,
ﬁ”ﬁqaaﬂqwé Ketamine, 813nguUAULITIUDBA THC, CBD, CBN 11azt1 Etomidate (30, 31)

2. mawanTEasniguiouazenania o ifuazasnaeuanugndesedds
2.1 ANNZY9d GC-MS
2.1.1  GC Parameters
Column: DB5-MS, Length 30 m, ID 0.25 mm, Film thickness 0.25 pm
Oven: Initial 50°C - 2 min, Rate 20°C/min, Final 280°C - 10 min

Heater: 200°C Flow: Helium 1.00 mL/min Pressure: 7.65 psi
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Total Flow: 54 mL/min Septum Purge Flow: 3 mL/min
Split Ratio: 50:L Split Flow: 50 mL/min
Injection volume: 1 L.
MS Parameters
EI: Scan mode Solvent Delay: 3.00 min
Scan: Low Mass 40.0, High Mass 550.0
MS Zones: MS Source 230°C, Maximum 250°CMS Quad 150°C, Maximum 200°C

AUNAGVDI RT Y0IeNIUAAS Y HANDATINADUANUNS oYz UL danaaaluaisiai 2

15197 2 AUNABYDI Retention time YOINATITHUADZFUA (N = 3; Mean (RSD,%))

Stock Standard Solution | Final Concentration (ug/mL) Retention Time (min)
Methamphetamine HCI 47 7.377 (0.000)
MDMA HCI 93 9.895 (0.000)
Ketamine HCl 56 11.900 (0.000)
Etomidate 48 12.046 (0.005)
THC 74 14.499 (0.000)
CBD 120 15.090 (0.023)
CBN 71 15.519 (0.000)

22 ﬂ”liﬁi’li]ﬁ@‘]_lﬂ’ﬂllgﬂgfﬂﬁlaﬂ"i%

2.2.1

MINATBUANNTUNILINZIIVDIID
mimaaummﬁuwwmmwaﬁ%msaﬂﬁqﬂﬁmnﬁnmfmsﬁzq 7 ¥1A WU WAYD

A3ATFIN 7 wila aunsauonandu Inuanazienaniingulu matrix blank danaag

Tugufi 1 daufinved Ketamine 1ag Etomidate gnazeanunlndifesiu uaduendu'ld

¢ Y ¥ Ao = o d‘ 4 Y g =
fmy,'m U ANUVNUUNNINITANHN (ﬂﬂlLﬁﬂﬂiuﬂWiN'ﬂ 1) tUBIINANUVNUUUDIFITUND

Yy A 1

Apgils1avesiin M3aT e HdIeANuduTugIn AN 019 dIHARENISHENTZHI

U

. . o ¥ = a o Y ¥ 9 Aq
Ketamine 4ta% Etomidate ﬂQuuﬂQﬂ]iﬂ]ﬂﬂuﬂTﬁL@iflllﬁ15ﬁ$ﬂWUﬂ'J't‘)fﬂQslﬁiJﬂ'ﬂiJL‘Ull"Uuﬂiﬁ

peak abundance Taipu 1 x 107 gﬂﬁ 2 Mass spectrum voamsuaazwiiai laannlasun launsy
o =} ' @ .

VBIMINATOUANNTUNIZ1Z9 Uaad1HIfiuI m/z doARdeInY NIST library 1as% Match

factor Y939 Methamphetamine, MDMA, Ketamine, Etomidate, CBD, THC 8¢ CBN AUAAY

£
(=1

AU 901, 927, 915, 910, 918, 935 LLag 924
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500000 ~f A

400000 —
99017

300000 7.396
15883 15.447
200000 | 14731 16.976

100000 —f

frime--» 5.00 1000 15.00 2000

000000 ~ 8.150 B

800000 ]
600000 |

400000 | §854
3 8.666

200000 —

frime--» 5.00 10000 1500 2000

23 8149
000000 — C

800000

600000 | 2917
7.398
400000 5649

1
] 8.666 1938 15.453
200000 14735 | 15978

Hrime--» 580 10,00 15.00 20,00
gﬂﬁ 1 Total ion chromatograms U9 Standard mixture (A), Matrix blank (B) 182 Spiked matrix blank with
standards (C) (Methamphetamine: RT-7.396, MDMA: RT-9.917, Ketamine: RT-11.932, Etomidate: RT-12.084,

CBD: RT-14.731, THC: RT-15.447, CBN: RT-15.976)
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gﬂ‘ﬁ 2 Mass spectrum Y94 Methamphetamine (A), MDMA (B), Ketamine (C), Etomidate (D), CBD (E), THC (F),

CBN (G)

222

MINVANAVDINITATID
Y 9 ' A Y Y Y o A A
1M3 Inmsaanududuvesmsuiasguuaazsiasu ldnnududud fganniu
4 Al 30‘ d' 1
NN TULATNAAUINDBUTUAT 10 B1 uadadlua15199 3 A1 Match factor Y04
Methamphetamine, MDMA, Ketamine 48 Etomidate 11NN 800 LLEAAII] mass spectrum VBN
A198190AUNNOUNY mass spectrum Y84 NIST Library 1U52AURA (32) A1 Match factor U949
CBD 1oz CBN ogluszaunout19d a1 Match factor ¥89 THC 0g354319 600 — 700 11319521
Y1 A A Y ' A ' o P a A
TanTianumiiouny mass spectrum uanNuMiousgluszaume 14 Fio1mnaninmsiias
' A s a a ¢ o v . ' A
wasgulunguuanuiussanatswiialunisiasizy 11 mass fraction V1AIUNY
go’ @ 1T o J J o Y = J a9y
WINIAMINUEIHAAD mass spectrum ¥99 THC 7119 m511/58uoua1 Match factor IiA11iog
& Yy Y Ab & . . . dg o ~ v A . v \
FAUNMIANWTUTUNA1T 8 identical ion N1FIumsfSeumieuiosnss lunasudiv uea
' 3 A P = A ' v
9613 lsnalunszuIunmsasINgIulMIRad1suIATTIURNANNEYA1 RT LAY m/z A9

317 3 uaaslasmnlaunsuvesdledlanadon LOD Wy invesamiuuazie Iniaauen

o aX A v 9
VMNNUAVUIUDAAAITNIUVNUU
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M3199 3 AANUTUTUVBIAT AT IULAAZSTIALAZNA Retention time (RT), Relative retention time (RRT),

Peak Height 11ag Match factor ¥94HATITUALFUADINAIDGNEMTUNATOU LOD (N = 10; Mean (RSD,%))

Substances Concentration RT (Min) RRT Peak Height Match Factor
(ng/mL)
Methamphetamine HCI 4.76 7.396 (0.007) 1.00 (0.00) | 25665.0 (7.5) 846 (3.1)
MDMA HCl 9.32 9.916 (0.008) 1.34(0.00) | 23319.4(11.5) 865 (3.3)
Ketamine HCI 5.64 11.932 (0.006) | 1.61 (0.00) 12904.4 (8.5) 837 (1.7)
Etomidate 4.79 12.085 (0.005) | 1.63(0.02) 12606.9 (9.4) 856 (4.3)
CBD 7.49 14.780 (0.020) | 2.00 (0.03) 10557.1 (6.0) 733 (2.7)
THC 11.89 15.524 (0.031) | 2.10(0.04) 6275.4(6.3) 648 (3.7)
CBN 7.14 16.082 (0.039) | 2.17(0.04) 6002.9 (4.4) 764 (5.9)

M1ee: RRT 191301910mM31f58uien RT veda1suaasiian Methamphetamine HCI
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20000,
1931 14.780
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Bl A -
Time-> 4o 600 800 1000 1200 1400 1600 1800 2000 2

v
=

317 3 @rednTasnTaunsuueadded d 115 VEUGUA1 LOD (Methamphetamine: RT-7.395, MDMA: RT-

9.916, Ketamine: RT-11.931, Etomidate: RT-12.086, CBD: RT-14.780, THC: RT-15.515, CBN: RT-16.074)
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Psilocybe Mushroom: Major constituent, Medical Use and Analysis
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Abstract Psilocybe cubensis (Earle) Singer, commonly known as the psilocybe mushroom, contains important
tryptamine alkaloids, particularly psilocybin and psilocin, which exert effects on the central nervous system and have
attracted increasing interest in their potential medical applications. This review aimed to summarize the major active
constituents, pharmacological effects, potential medical applications, and analytical approaches for the determination
of psilocybin and psilocin. Based on the reviewed literature, psilocybin is rapidly converted to psilocin in the body,
and psilocin exerts its psychoactive effects primarily through serotonin 5-HT2A receptors. Clinical studies have
investigated the potential use of psilocybin for depression, treatment-resistant depression, and anxiety in patients with
advanced cancer, whereas evidence for its use in alcohol and tobacco cessation remains limited. For analytical
purposes, thin-layer chromatography (TLC) can be used for identification and preliminary screening, while High-
Performance Liquid Chromatography (HPLC), Ultra High-Performance Liquid Chromatography (UHPLC), Liquid
Chromatography-Mass Spectrometry/ Mass Spectrometry (LC-MS/MS), 482 Gas Chromatography-Mass
Spectrometry (GC-MS) have been reported for quantitative determination. Because psilocin is heat-sensitive and
unstable, sample preparation and extraction conditions must be carefully controlled. Among the analytical techniques
reviewed, LC-MS/MS provides high sensitivity and specificity and allows simultaneous determination of psilocybin
and psilocin, making it highly suitable for the development of a standard analytical method. HPLC-UV/DAD remains
a practical alternative for routine analysis. Method validation should be performed before implementation as a

standard method.

Keywords: psilocybe mushroom, Psilocybe cubensis, psilocybin, psilocin, analysis
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