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A Quick Method for Analyzing Illicit Drugs by Using DART Ion Source

Hitoshi ORUI*, Tomokazu FUJII*, Kaori SANUKI*, Naoki KURASHIMA*and Yukari IKEHARA*
*Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

The method of measurement, conditions and detection limits in screening illicit drugs by a time-of-flight type mass
spectrometer using a direct analysis in real time (DART) ion source were studied. Direct introduction of samples allowed
measured drugs to be detected as peaks of proton adducts. Detection limits were 10 ppm in the case of methamphetamine
ethanol solutions and 50 ng/cm’ in the case of sheets of paper permeated with LSD. On samples containing a plurality of

ingredients, detection was possible for all ingredients in a few seconds regardless of the extraction conditions.
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Table 1 Exact mass of psychotropic substances detected in positive-ion
DART-MS spectra

Compound Meas. Calc. Diff
(mmu)

Amfepramone hydrochloride 206.15536 206.15449 0.87
Ethinamate 168.10236 168.10245 -0.09
Oxazolam 329.10561 329.10568 -0.07
Quazepam 387.03426 387.03458 -0.32
Clotiazepam 319.06688 319.06719 -0.31
Clonazepam 316.04793 316.04889 -0.96
Chlordiazepoxide hydrochloride 300.08992 300.09036 -0.44
Cyclobarbital 237.12317 237.12392 -0.75
Barbital 185.09253 185.09262 -0.09
Phenobarbital 233.09217 233.09262 -0.45
Phentermine 150.12823 150.12827 -0.04
Flurazepam 388.15803 388.15919 -1.16
Bromazepam 316.00789 316.00855 -0.66
Pentazocine hydrochloride 286.21592 286.21709 -1.17
Mazindol 285.08069 285.07947 1.22
Midazolam 326.08559 326.08603 -0.44
Mefenorex hydrochloride 212.12103 212.12060 0.43
Meprobamate 219.13428 219.13448 -0.20
Methylphenidate 234.14845 234.14940 -0.95
Diazepam 285.07908 285.07947 -0.39
Triazolam 343.05058 343.05173 -1.15
Nitrazepam 282.08738 282.08787 -0.49
Brotizolam 392.95683 392.95763 -0.80
Medazepam 271.09980 271.10020 -0.40
Lorazepam 321.01963 321.01976 -0.13

Table 2 Exact mass of illicit drugs, detected in positive-ion DART-MS spectra

Compound Meas. Calc. Diff(mmu)
Methamphetamine 150.12843 150.12827 0.16
Amphetamine 136.11189 136.11262 -0.73
Heroin 370.16500 370.16545 -0.45
Cocaine 304.15443 304.15488 -0.45
Ketamine 238.09813 238.09987 -1.74
Lysergic acid diethylamide 238.09838 238.09987 -1.49
Magic mashroom(Psylocin) 324.20795 324.20759 0.36
MDMA 194.11757 194.11810 -0.53
MDA 18010250 180.10245 005
Opium Resin (Morphine) 286.14993 286.14432 5.61

(Codeine) 300.16235 300.15997 2.38
(Thebaine) 312.16581 312.15997 5.84
(Papaverine) 340.15545 340.15488 0.57
. (Noscapine) 41415084 41415528 456
Marijuana (CBN,CBD) 311.20110 311.20110 0.00
o THO) 31523265 31523240 025
Hashish ~ (CBN,CBD) 311.20328 311.20110 -2.18
(THC) 315.23250 315.23240 -0.10
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Fig2 DART-MS spectra of commercial cold medicine A pretreated by different
methods (a) tablet, (b)methanol solution, (c)water solution, (d)wrapping
paper
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Table 3 Detection limit of metham-phetamine in ethanol

Meas. Calc. Diff(mmu)
100ppm 150.12841 150.12827 0.14
10ppm 150.12802 150.12827 -0.25

Lppm - - -

3. 2 BIEFEOBKE

4 FRIEO FIEORITEHE R A Fig2 127”7, DART A 4 L JRA~DE
AFFED S 6| THREAMKITET) FIETE, BERIEOM S D—2T
HDHVE RraFA UPMrlianiznoiz, 3B Ramicats
T EiF, A FRA~OGAREIG L, BREN WS T T
SR LT WEAICB W TAREND 2 BikE D7 T 5%
NHDHN, = THRIHTE RV R H D Z &M Lz, [5E4l
FDOFEFE), [AH )= VENT) KO TFERKIZHED T FiE
WCOWTIITRTOES B STz,

K HE T T A v B IRETEEAIE L, R OIRA
EEZICHEIIBIT OMEICEEN T OMIBIZONT, 3
W 7oA HBEORAEIGA 11000 : 10000 F TIZ2WT
IZRIF E— 7 3% & B mmu OFRZEC TR TE 7225, 1:1000 :
100000 (272 % & MDMA IZ2OWCIEREEN K E < 72572 (Table 4),
THUIRGI DI T = A 3T a BTN LRV — 7 BT
LTWALDEHEFESIL, ZOE—2 & MDMA 71 kA0
o —7 N&EEDHZ EICLbEEEEZLND (Fig3), EE
WL LTHERAT 2L S0 ESNDREELEXD L, +5
RBHIEREZRF->TWHEEZLND,



D AR T A A U iE HWIZ R IESEFE O R 72 55 B FIE O Mgt

(a)
194.11641
7 T e - 2 - - -
194.0 1oa.s (o
(b) 194.11484
T v T T T T T T T T -
1940 194.5
() 194.10806 (m/2)
! ! 1940 Y T T on o 7 ]
- 1 .
(m/2)
~194.07853
(@
e e e e e . > ‘ . : :
194.0 194.5 (/)

Fig.3 DART-MS spectra (profile type) of mixtures of MDMA, caffeine, and

« -lactose of various ratios

Table 4 Detection limit of mixed tablet of illicit drugs

Name Meas. Calc. Diff(mmu)
Methamphetamine (a) 150.12807 150.12827 -0.20
Methamphetamine (b) 150.12859 150.12827 0.32
Methamphetamine (c) 150.12861 150.12827 0.34
Methamphetamine (d) 150.13242 150.12827 4.15
Ketamine (a) 238.09986 238.09987 -0.01
Ketamine (b) 238.09949 238.09987 -0.38
Ketamine (c) 238.09882 238.09987 -1.05
Ketamine (d) 238.09947 238.09987 -0.40
MDMA (a) 194.11711 194.11810 -0.99
MDMA (b) 194.11701 194.11810 -1.09
MDMA (c) 194.11362 194.11810 -4.48
MDMA (d) 194.09881 194.11810 -19.29
MDA (a) 180.10250 180.10245 0.05
MDA (b) 180.10269 180.10245 0.24
MDA (c) 180.10193 180.10245 -0.52
MDA (d) 180.10712 180.10245 4.67

2 FHOMIZ LSD =¥ /) —/VIRIR A Ys A EWT35G . AR
2 E—ARO TR OSEE HRHERA L S0ng/em” TH 5 72 (Table 5),
TRV LB & ELRE S AT A RIT 20 u g~50ug THY .
TR ST DA OM B O IR OFTE DR B2 2
BLTH A ZEBEEAT S Z L2k D LSD OMHIZ ke
ThHEEZBND, 5ugDLSD Z&EHT- lem® DA kETH
J =L THIH L2 5 DIZHOWT D GC-MS DRIERER L. FEED
H#EZ D E £ DART-TOFMS (A L7-HIER % Figd KO
Fig.5 (2777,

LSD —*

T T T T
4.00 5.00 6.00 7.00 a.bo 9.‘00 10!00 11?00 12?00 1;00 |4§DO 15!00 16{00 |7!00

Retension time(min)
2251

3232

181.1

2491 28041

: . hll. |1 30{2.1 355.1 377.0 405.1 429.1451.1 4791
1y T

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 SéO 3&0 400 420 440 460 480

(m/2)
Fig4 Total ion chromatogram (top) and MS spectrum at 16.5 min.(bottom) by

extraction from the filter paper

LSD —> ™ 324.20656

T T T T T T T T

1
200 400 ()
Fig.5 DART-MS spectrum of LSD



BB SR BT T

Table 5 Detection limit of LSD by difference of papers

(a)Filter paper, (b)Copy paper

Concentration of LSD(a) Meas. Calc. Diff(mmu)
Sug/em’ 324.20656 324.20759 -1.03
500n g /cm* 324.20716 324.20759 -0.43
50n g /cm’ 324.20816 324.20759 0.57
10ng/cm’ — — —
Concentration of LSD(b) Meas. Calc. Diff(mmu)
Sug/em’ 324.20715 324.20759 -0.44
500ng/cm” 324.20795 324.20759 0.36
50ng/cm’ 324.20753 324.20759 -0.06
10ng/cm’ — — —
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Fig.6 GC-MS total ion chromatogram (top) and DART-MS Spectrum (bottom)
of commercial cold medicines
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