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Abstract

Methamphetamine is a new synthetic drug. In recent years, methamphetamine availability and
methamphetamine-related hazards have been increasing, and methamphetamine abuse has be-
come a global problem. Therefore, the rapid and accurate detection of methamphetamine is the
direction of our increasingly exploration. By consulting and collecting the relevant literature of
methamphetamine at home and abroad in recent years, this paper summarizes the latest research
results of the physical and chemical detection methods of methamphetamine in biological samples,
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to provide effective and reliable data and proof for public security and medical departments, hop-
ing to do a little bit for drug control.
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1. 5|8

FrEE G T E NIRRT GRAT, BT ANy “H82 87 o BrALEE 5 a5 3 S a4 H
RRZ “UKEE” (methamphetamine, MA), “#3kH.” (3,4-methylenedioxy-n-methylamphetamine, MDMA)
PLJ ISR 1]. AR I 8 T — RN L& R A E 2R3, 2018 4, &N ks E A
W SkSER7, 5 (2019 FHREESERRE) B, HRTCAWREMASCH 214.8 17, IKEME
NEE 118.6 73, (¥ 55.2%, Vil HEH 2 HFEM 2], WHEIRPIIZI M £ 2R, Bv)HER
TR R Hh RS I R RO P IR s o [ N AR A A I T AR A B3 (high performance
liquid chromatography, HPLC). S AHEE - Jii i (gas chromatography-mass spectrometry, GC-MS)~ Wi AH A1
- Jfi i (liquid chromatograph-mass spectrometer, LC-MS). B4l Hi ¥k (capillary electrophoresis, CE). FiL{L2%
farill (electrochemical detection, EC). % &4 ill (fluorescent detection, FD)%5 .

2. AEEREE

AR (MA), WARFI e fiar. R0 ERA 1 MIUREE, B &RED, WK 1. &1
S 3ATOER: Bk & & BT RNKEB]), BA—NFHHRG, 473X08: CI0HISN, 4 F&N:
149.23, M 170°C~175°C, HERFR EhERBRIR £ XARUKEE, WRAGE, 7T 230 A ESC0ari R &,
G TK, R—MNLTERNEN4]. BAL. AR, HATEA-MA) A TER(L-MA) )24 2 %
i, H bR ERT UL UKEE MA A TEAR[S]. FEIRPI G AT LSS SR KA oK it i ek, JF Btk mloR, 2
— PR KM XS RGN, TR PRAR IR DD YL B R AT N 6], L
MEL, AR AR R G, PI, E AR AR I AR . BRI K BRI, i
DHURME RGHRENE, (2 ER(7]. MA B4R S B, 25l EEERT, GEs2m OIS0 (8]
e Eny, S5O E. OULRERR, ANFIRIONERIR. FEAELIN . KRATER MR . 80 S5
M P R0 MR B BF PREESS B 04505, WRFAnIRgE. il R B/ NER BN 78 2 [9].
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Figure 1. Structural formula of methamphetamine
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3. WlFE
3.1. B¥GEEEEEMHPLC)

RO R R S R R R S0, KIS — B AN AT b TR A T 702k A (] 5 A P e il
B, BN SR, MWIENES . 24k, Bk, fTAsln). s o) 2, N
F MA BRI . Faled [10]5548 F IEAH @ 0B AH (i ik, DL 1,2-Z800 4-BEERE N AT AE R, T IR MA,
BoRH RIFFERR, BN Z R BE CLC-C8 k. A LA K Exsil80 fE A il A, 5[ 11]15 A fE
FH C18 SMHAELL M. DAD K 2%, £R1ETGHE: 1.4~270 pg/mL, & HFR: 0.73 pg/mL, &E& MA . i
JUSERFFUR I, SRR Sk AT T AR BE AT LLBR & HPLC VAR RELE . Wang [12155 8 7 — RS T B 7k
B -T2 I - e RO C B K U705, R R b, DL 1SR -3 FER BRI /S GBI 1, A B 20 B0V 77
AR A RE A 77, of N A PRI P F SR R e 20 AT o ZB MRV L M : 10~1000 ng/mL, A8 HEBR A 1.7 ng/mL;
Taghvimi [13]1%5 N &R T BEVEGNK S AL A7 22 475 (magnetic nano graphene oxide, MNGO), LA B 5],
MIRIBRE S 32 MA, SR HPLC YEBE TR . 2R 1435 BN 100~1500 ng/mL, A6 HBRFNE &R 73514
30~ 100 ng/mL, ZiEE S MA A,

3.2. SHEEE-FREEGC-MS)

GC-MS ¥ B A m 7 B RE /1 GC 5w %5 58 710 MS M4 & BIBARAT B 4387 777% . Nishida [14]
¥ MA WEPRE Extrelut A0, FHE P RRABRE MA 74 N-IH AT, RH MA EUEA
92.5%, I+ MA HIEICR 90.3%, SR MA £&44:75H N 12.5~2000 ng/ml(ng/g). 9 ffi ki 7 2
REHER, RAAE R 7753847 MA (9328 . Bahmanabadi [151% - A<EW(LLE)%: 5 GC/MS 45
By R EUIRIBRE it b BRI P AT SR B A . AR 45 5 LLE VEMIEIRER 96%. frifR. E &R
A8 5+ 15 ng/mL. 5210 16]55R FH FIFD 5B R H MA, BT 26 PEVE A 0.2~10 pg/mL, &1
R E N 0.15 ug/mL.

3.3. mHEEE-RIEERAZEALC-MS)

LC-MS VLA FAH (i E R B R G, FEE F TS VE A R Gt KA i AT 3% DX (9 s A v 20 25
HESFAGG, B0 R I B G AT o B 55, Il A I 38 SRS S P o e e R U, =R R,
5y F E S SR AT L A I AT 5T P SR T B R 2 — . LC-MS BAT E 3/ B RS UG . GC-MS ¥
BRSO i, PTASIAR 1« 5 &M A AR E 259 Vlase [17]%5 N\ 3778 w088 B AR €60 45 4 i
HWHLC-MS/MS) TV AT ALK MA . FESEAL6AE T, F 15:85(v/v) FBEAT 0.1%(v/v) R ERAE 45°CIK H11H]
TREYITE ZorbaxSB-C18 1 FiFAT 70 B, 7€ MRM B R AT AR, 1% 777 MA K FE 9 2.03~169.04 ng/mL,
KU R AFRIZeME, [FSCRTE 88.3%~110.4%2 [f] . BLyk i PuE, & HF MA &ll. Choi [18]% R pH
FEEEGEL, A LC-MS/MS 4 ScherzoSS-C18 #: RISk & H MA, A IFR 0.1 ng/5S mg. Yang [19]5%
AR T M A ECHR B BR VM LY 20 BT, LA LC-MS/MS VERG I, 6 tH PR A E R 4254 1. 5 ng/mL,
AR MA. 4520125457 1 —Ffl UPLC-MS/MS 7%, XM ACQUITY UPLC BEH Phenyl i+,
FEGELG, £ MRM BT, DL ESIHE FIRIHET 2 ROV I MA. K3 MA 7€ 4~20 pg/L NEMETEH
R4f, frthBR79 0.2 pg/L.

3.4. REFEFEHEIRSPR)BESHTE

AW S P R 03 T AR ELAT R 23 A AR e %, A A% SRS S T L AR M 0 1 S AR AL A )
JR B R SE 731 1) AR S A LA T P AL NS o e BRI A R, AR G COIT A AR
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AT 70 8 FLALFE : FEHTARER 4% 76 AR (confocal laser scanning fluorescence microscopy, CLSFM)+
M5 B TR 3L4R (surface plasmon resonance, SPR). 1 9% S /AT F-ffif (quartz crystal micro-balance, QCM)
. Hor, SPREARVUI M RESE, BONREE IR NE AR . HAT, Cao 215K T —MiT-RM
SEBY AR IEIR(SPRYFLA TE e MEAM ] G e & AL MA, 1% A% MA K275 0.69~500
ng/mL, HEA RIFRERME. Wang 22558 01— P 3 T [A1 A0 6] % 0 H11) SPR RS8, 1R f b
SR ERIH R 0.44 ng/mL, SPR AWML RS R U R4f. Pk, SEIPELF.

3.5. EYIEHBXECE)

BN F VIR R0 F S A SRRy o B, S e s BRI E A RS 7, i s
5 4H 53 5 (BT LA S T SRS TR ) R (B8 73 AT I 22 e AT IA B 73 B 1) 43 AT U ik o AR B AT
AR YK A 3 98 HUKAL, A, k/ s A E T A A B E Ik B . BAE
[X 77 Hi 3K (capillary zone electrophoresis, CZE). i HL8) B4 E th i (micellar electrokinetic capillary chro-
matography, MECC) LA J B4 H ffiff (capillary electrochromatography, CEC)%5[23]. N T 4bEETE CE HiE
ND ST, JF R T RGO ik N FAST SRR T, TR, AMTEINRELE G
AN E AR, FEAS[FIFE 5T A A FH S A AR B (single  drop microextraction, SDME) [24]. 43 HUR AR HL
(dispersive liquid-liquid microextraction, DLLME) [25]8\ 75 4 Bl FL AL 2 HX (ultrasound-assisted emulsifi-
cation-microextraction, USAEME) [26 | XJ#F i #E 4716 WE AU 2 B b A7 TR 46 (1) Ab B L4 4 i . Rezazadeh
(2715515 AT FT 1 38 B 9N AT it W PR 75176 i 5, ] A B RO O RE A S A H BRZNT- 2.0 ng/mL, 38
R AL PEEE P IA 500 ng/mL. Choi [24]58 NRIIHISK A 7 —FpPuid . &) R 4 5w, 1SR IS 5L T
SDME fE =AM, JFRHYE CZE BRR, TR =FhwI i &2 (B3 AR ) T 1% 7
Hro ZITVEMRIR RN 0.4~2.0 ng/mL, SRAMGI REESE R 7 1000 £, HIGKUERE, & B4R R4
Fike
3.6. EA{LFHEM(EC)

FLAL AR IR AR AR A v i AR IS 77 v C R MR A& M A R . IRR, A B EIF R #H 0
i i %, RIIE R SPE 1B NI AE ML ERAS T G IR, 4RI AR (AR AR A 5 Adh B 5] ke
TG, FEEA TR AR AR, VP2 4% AR A i 21 F AR [28] . 7EIX J5THI, Narang [29]
GNE IR T — M5 KE B ZnO GRS AL ZE A TR B, T AR RN VT
AR H T MDMA, REJEHE(1 M 2 1 mM), BEARLFFEE ., 2019 45, Akhoundian [30]5 N45&
7 Couto [31]+ Cumba [32]. Bartlett [3315 N HI7HT /515 AFAERI SR 5, SR MIP 35BS, KR EWIRAF|
% BERR 44K 45 (multi-walled carbon nanotube, MWCNTSs)H, 15 2B FELAR o {57 FH BReise (e FL b8 46 5y R 42
E(FFT-SWV), 0] UL EJR & LRI IE, PR 8.3 x 10 mol/L, s&&EF MIP R (L iEds, i
IR S DR AR A PR, PR G e N R RN L& FE A MA. Mcgeehan [34]% R F HL22 R 6 7k
K MA, TEARAEPET, MA TE 50 pm~1 mM SR, W RERE AR BE 26 MR 3G N, 6 HE RN 50 pm, %324
AR, PRI, RE, R4 )5 AR E S AU,

3.7. EHMFEFD)

PRHAL EAL AR N T M AR RS B A5G 5 10 T, IEER, 2l AL Bas e A I 75 T B2 FH
2o RGP IEH] s e R AP P fEEl P B SRR, IR TR K. B s i
51 s (quantum dots, QDs). FEMEEIZSE A R I . Du [35]5 R 7 — M iR, Jm sk 2H 2 DU FR (4-(ntt
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WE-4-F5) R IE) 2 M A [T PRI ATE RIGIR , BE IR LA 401, XHia i i i) FR 358 28 D e A T e R 50 PR ARG U
2 MA WEBOKRERT 40 uM I, WIEESR AN IR T B S5O G i K s ALt i) 284k . 24 MA
AR E =T 10 M B, DU SIPE R R ACTRIE . B BRI, iR EIRKS AN R VE T, AT DA A4 %
RSN PL BE, HAGHPRIKE 0.43 M. K RIR[36] K8 B IE FUAR-T B IR A1 V) B ) JE AR 10 2 e Ak Bk
Z, Kl MA £ 0~10 pmol/L PN, 51K R 1) 58 65 FE A Fr 2 I 6% 5¢ R R 4 » Masteri-Farahani [37]55 A\
F b0 26 22| EAR B (Bt METH) PR AE M T B AL AR 2= 1 5 (CdS-QDs), 724 7 — Rl ELAT e B8t A
RN G SEARAT ST IR B S PORAR SRS o BEVEAG I MA (S H PRI ZE 0.006 mg/L, FE4E T fEifE. Pk,
H R T - Saberi [38]55 CoOOH ZH2K F 5k . (CDs) 485 A T 98 e i By, M5E MA. &5 5K B, CoOOH
HA RIFRERAEE, %R HBRA 1 nm, SISVEEN 5~156 nm, & HAR 14 KA .

4. REERE

I35 2 1) BT 5 DA 7 T R S (AR I 2 2, ) 2 ) RS T, 2 e T
G H M 7 R R 2, (B T4 B, 3, TARRMEERE. RS T, &
o, AR R MRS F A SRR, AR ST AN TR 2. TS MR FHE
7 e AR AR SRR A7

E&WE

21701069 (H % B RBIEIEEFHERL ST H); 2019-ZD-0607 (L T4 H RIS TR S11HR): TLXH13514649
(HEMEHE S “+=17 BRI,

Sk

(11 MBadde. IERVRBER SRR S EE ] RN 3, 2014(17): 61-63.

[2] 2019 £ EHFHIEHEREIN]. ARA %, 2020-06-25(002).

[3] Spivak, B., Shepherd, S., Borschmann, R., et al. (2020) Crystalline Methamphetamine (Ice) Use Prior to Youth Deten-
tion: A Forensic Concern or a Public Health Issue? PLoS ONE, 15, ¢0229389.
https://doi.org/10.1371/journal.pone.0229389

[4] PRI, AEWIAE il R S A T iR FE[D]: 2 Ar i3], b EAESTIE R, 2008.

(5] SKeEE. S otihAAE FH IR A ks I P i S AT [D): (A=A AR 5], il SEAITTE K27, 2011.

(6] X7, Wigk, LHEK, 5. 0K BT RS BEEAT MR BRSSP 2 5 A RON[T]. B
23R, 2018, 8(7): 889-899.

(71 R4 RO ORI IEAT A B AR 235 M 1) FUE I S LI 7E[D]: [ 2200830, B iR
K27, 2017.

(8] RLMy, ZEfikn, BX/KUR. FHEEFE ARG ER DR S D). o B 25 W P R 2% 25, 2020, 9(3): 131-136.
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