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Abstract: The illicit drug issues have always been a social disease plaguing the world. Simple, rap-
id and sensitive drug detection methods play an important role in drug identification, drug use identi-
fication and drug rehabilitation monitoring. In recent years, the researches on rapid detection meth-
ods for drugs are mainly based on immunoassay, mass spectrometry and spectroscopy. Immunoassay
technique with low cost and simple operation is suitable for screening in field tests and large sample
group tests. Mass spectromelry analysis is time-saving, suitable for rapid screening and high
throughput analysis, while portable mass spectrometry could be used for rapid detection of drugs in
the field. Spectroscopy has attracted a widespread attention due to its advantages in drug detection,
such as rapid nondestructive, fingerprint identification, high sensitivity and high accuracy. The re-
search progresses on rapid detection methods for drugs in recent years are summarized in this paper.
Meanwhile, the shortcomings, challenges and prospective of various techniques are also discussed .
The purpose of this study is to provide a reference for researchers to develop rapid drug detection
methods, so as to promote the continual development of rapid drug detection techniques.
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VEE %, 3l . DRI E ST IFAEH . PAHOR BRI PR S0 # 5, AR R
PR, BSOS RIS V1T . HAl, FRPSITEAEAE AR, MRS R
MR YR . BT . KRR . B MR BT B . et — ko 2 St DA U7 7
XFTH AR . BR8N SIS T A R L AEE S IR
LR T LA W P BORTE R a0 T B R, DX A 238 S RS U BT SR AT 1 e
1 ®BERE

TP IRALFE TR R IHT  RPERC R 4R BRI B RIS B AT S BR, e — P
BT S PG J7E, o] DL ROt R B SR S AR R ) S R . IE TR R BT
FeIETRE, ARG, BRVERR, Bl 28 TSI AR A B TERE R
1.1 MR ZESHh

A G S AT B AR A A R P IR 3%, I3 5 e RO 254, w2 b A )
ik BT R ROV SR R L R, R ek R vp LA R SO R B, ARSI A
Pefed, Ak B HIE .
1.2 SERESIRAKE

TP A BRAE BAT R et | SRR Rtk . FESH SRS, e H el Ta
AR — . TERIREIRAREN SEPRM I, o REVEMRFR S, W& B RIIE, fAE—
EMRPETE, P, STARRIRESY 710 £ B T T RBUE AR IR . 20204, Lei 55 li G %%
JERT AR R E T AR ANE ) ZF e (B 1), KR 43 314 1. 6 ng/mL A1 6. 3 ng/mL. 2019
4E, Chen S5l RIS igid:, PO B fEHBINE T K S awk S ang ek, HAG HRAKZ 0. 1 ng/mL,
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1.3 EBEX SRR IR PR R
BFHE G PE W [t AR (Enzyme linked immunosorbent assay, ELISA) HA P . @i . 5 FhrifEfb 500
S, BRI TG0 SR, BFIT A SO FON T T M B 5 BRI . 2019 4F | Guerrieri 45 1
ELISA 7P 7ML+ O Fbiis WLHO 25 R JE 2, Horp 25 R JE R PR i IR 2] 0. 5 ng/mLo BRAT A AN]SR
T HTAh, ELISA WIS A [F] R 3 R B A o 20204F, Morita 5/ F ELISA R 5 4 )
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i P PIREORE M PRI BT, 45 R W ELISA A B O P UM AR A B X0 A s S A SR P2 i TR 5
RGN BEIR DU, 3 FELERGWVEA “Puik” BN (RFTIC | FoUE P S50
Mo 20174F, Garcia %5 BT 40 FENBR GWAURNRL G . SRR, LLELISA BRI K TR~
RIS Ry M RN B oA 7k, el R R 4 0. 3 pg/mL,  HoRMEALRY ELISA (1 ng/
mL) %3 MR
1.4 RAEREDHT

FEICRPEP AT HA R VR . KRR, /AT B EE PR T . ARG A HLTO G R R e 22 |
PEIeFF AL, &5 (Quantum dots, QDs) W] LIAT YA X B m) /gl , P G MR B 2 F 72 N Bfs H AR
B M POEHRIC . 20174, Zhang %1% HIKIE 1 CdSe/ZnS &1 AEAZOLIRICY), #A7 T QDs
PrRiCGMED TR PGP o T 7 1%, T KR iz R v N MR e PR A o ARG, NGB RIS
$33.2x 10" ~ 1 pg/ml, KHFR A 0.27 ng/mL, HEF CdSe/ZnS &8 F 5, B & T & (Carbon dots,
CDs) HABARM FE . S8 0 P A0 8 O S R GRS E 1, T LU I oA 20 AR Ic . 202048,
Zhang %P & T —FhEET CDs MU . BREE ACUF RIS G 43 BT ik T e A, SRS 1 Ay
3.2%x 10" ~ 10 pg/mL, KR 0.3 ng/mL, REPEL CdSe/ZnS B miAHY, [ #PEEAL, BRAMW
TR AP ChRic Y T oh , BT RE I i 50 e A I i o0 DL 7 R A2 3t 1 A
¥ 20204F, Liang %IRRT AETBET UL R SRl I 6, 388 WA O A I 1) 23 FR9E K 05
Sy R OR T IR AR S, vl R RE T L S OB GO 21T € B i . I E A IR A
0.5 ng/mL, FEMFEE40.5 ~ 150 ng/mLo — MR B RSB 10 min, BEANGEEE R, 4505
#o GuofE IR T T 2R UL DAL R (81 2) , J8 I iN Pl S A e i as i i 1
Pl gs ol AR A IR D, AT 48 2 5 min L. e B n] T3k ok vh ST S 1 e 2y
B, & BRETEE A 1 ~ 150 ng/mL. %38 MR ZE R AT iE T Type — C AR LAL 22 RE THL4k
FARRI G AT A A, W45 SRR RETHL LSR8 APP B TR I . B HEO R TE
R S R SR O 1 ng/mL 645, W0 20214, Paul 55 5 AR 28FIRE . @R SR MHL.
WSS G, R TR REPOE R EOEHE SUO0 R ARG, AT R R 5 7 pg/mL,
ST TRIANE IS 3 min, Gk 5 HAR UG BORARSE S & BRI B R 071k, nTLWE A 2 ks
W FBL, AR e R T
2 gk

Fo ik e S o8, RN REES . iRk, 3l EETE. 2004
AE ., Cooks BRI HH e B 23 BT i% ( Ambient ionization mass spectrometry , AIMSME&, HIFiiEsy
PR AL SE I | PRI SRR SR RTINS, SRS AR R 2 6. 5 EEEAN R E RS IR,
AIMS Z3 BT i R R W S AR B A ISR AMEA T, 8 AR E N TTREASC ™, HAT AR D | i T B L
BITAMRSE A A, & FIEATEAL T A R SV & 5 R PR BE L8 /D S ) DI FETF 5 5
i/NRSE, N AIMS &S R, ST e, fEd R t24E, — RIS s
IR TOEHAL C EFF R R ™, IRV T d . HilEE s . RA RS &R i 2L
ke, HAEIETE 52 RS 1 B 38 vl 3 2 B DA U ) 2R
2.1 EBEBBEREZE

TR L TR I L i T S AR 2, AR R T 5 W SR R AT L . AU L
(Paper spray ionization, PSI) . KSR HTIREF LSS . P 4R6E 55 v 2 0 —Fh B #E AR E 3R BRI
BIREA I T, AR S AT I Al L, O P ARE 25 S Wi B T U e LAt A TS B XU
Teunissen %> FF & T —FhEE T PSI - MS i 4 1l 8 Fh 2R dm i bRl . R € 877, Bl
15 ~ 50 ng/mL, Kennedy 2047 F] PST — HRMS 4347 T 8 fh 28 e B H 254, 16£0.5 ~ 50 ng/mL‘_iH@ ]
MERIF, S5EREEA S BRI MS/MS 7% ] DL B #2580 FI AR A PRI 025K Je 2R 400 5 HC e i DL i
FIZ51 . ARNGE 55 v 8 L5 T B A AL B 44 T LS Gl RS . Kang 551145 5 B2 4RI 55 FISUIR
T AE LB 1 AR OB S 25 R e AL S B BRI PR S04, SR I R B AR R T 1Y)
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SER AL EPEAT AT, HRBUEIRF] | ng/em®, JRIEH 25K JE MR RIS S 10 ng/mL, Brandon %2
il AR SR A IBOR By 2 DU SR BRI A5 R R 3, 45 S ARt 55 B0 S BL 1 H AR ng/mL 2R AN
Yang EE5) 2 T SETR I 2R HU( Slug-flow microextraction, SFME ) — Z4RIE 22 Rl e FHE AR, XF IILAR 2R PN

SR AR Ay 2R AR 2 A T DO BL 7 AT, K HIBR A 0. 01 ~ 0. 05 ng/mL([&]3) o £FHEWISE HL 5
ﬁ"T A m] T HRIE S AT R S, 6 R ] R B A PR K B ng/m L 2R, BN SR DI T 4 B A
A B EARE I, ATLUEEAR AFESL R, DR a] CREFFE LY SE8EVE . H BT & 1Y PSI - MS 2 i )
JE RS, HIER T ng/mL 2%, (AR RACKBTIREEAT DL 400, — 15 46 X5 AN [ 4317 0 0 v 17
ZER R, BRI R R o BRI, R A R BT R EHERSRAL T—RhiR T 2
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Fig. 3 Schematic diagram of the SFME — PSI — MS analysis procedure™’

KAE 53 AT £ (Atmospheric solids analysis probe, ASAP) Y, Jif i B R TR EEAE S B INE]
R, TEREZET, P SRR AR — Rl B RoR . S AR LB ) S —AREAH L, ASAP 254
i B AR HLES ) AT TE R BT Mecullough 257 F F ASAP — MS 45 & NIST 3% & S8 1 2545k
B on HEEER . AT R SR AT [ ASAP BRI R, 5y 5 kA ESI - MS RGEAHLE . ASAP -
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MS/MS J5 AT F T IR St b ey 24 g R pspsim =, B A s i R FIRE R,
B, HiEsE, KHRAT 2 pg/mL ~ 0.4 ng/mL 8], Fabregat — Safont 25 2 KBy 74 T 5 ASAP — MS
Sh4r, DA 2R B 5 B LS TR BORE S PR T A T T BRI 1B . O Pl SRR, A AR vt 3%
HL SRR RN SE I B4 BT BOR ™ T A R
2.2 {BEERE

485 T SR T TS 7 R A R RN B 7 A B J7 5 Ma S50l AR i 7 B i R 4
S PR EL B VA AR SR A OB S5 WL, BN TR AR B R ) B R R
TESEE & X R RR Z AR PR 290 2 ng,  XoF ML 8FN PRV Sty BRSP4 10 ng/mLo B F{838 i
RN, MBS G I, OB FE R IR M . 1 Liu %7 W& Y — 3 455 X e AL
SO, L B T BEA TS (B) R G AR, T S 4R T S B RS A T 25
FHRE, B e tERE BT Ty, BRI TE AR BT . AEMEWESE SR b, Kang
ZEELO) FH A Ao A5 A LS T B S ASOT PRV MRV ML Y78 25 A IR A AR 35 S o A 5 AL 25 S LI i
PEY IR T A ARG AIE ,  H v H DR Y R 0 1€ &I 4 100 ~ 5 000 ng/mL. Kang 55— % 1 9L
Syt I 2 R 25K e AL A 7 ik, A RHZ T o] S . MR 2R IR S DL R R R TH ) 15 FRAE R
JRALE YA T AT, KRR T 10 ng/mL(El4)
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S Y61 (Surfaced-enhanced Raman spectroscopy, SERS)YWF5T ., SERS HA A0 {5 580z v, nf LIy
MR S RHEMR LA . FRAEVERIE T . DO0TT eSS ohbe, HAAIESORBIRHE, Wity Bet s
SFEMER, R BEMGINT A AN . HET, SERS R A sk ik 5 1 LI5S0k
BYEE D, LABZMERE - PRI I RS K B B v A B B R A B MR L RTR AL
RO PINE . BRI S R B B R RS . P RJE i ain v>*

3.2.1 SERSHfEERXQMAIHM  SERSHIURMOV ) SCHAETRENE, ARSI T4
PAERES . AR URACHISR R 4S5 30 b, A 1 Rk SERS Bl ] TR AR B - MELT 1%
G B — S BAUKRKL T RER, X RAUKKL - DURR A G T A A8 e P A AT T 532 R0
Qin Z i TN SHVER T RN T Ag@Au AR BRI ol ¥ 45, 7 DAL T SERS K
Wy, SEBL YRR e TehRICRTIN , A BRI 34 pg/mL, AREEILISHIVE A HE T, R
FraT B kA2 5 g, TR B P SUSCR A AR, 32302 5RTE . Han 55 5% AT B 4UREOR )
& VAR SERS ARG, FRT NGB F MBS IS TI AU, S 1 IR BAR AR R U . &
ARBLFEAR A ) SPPERTEA L AR AR PER T, Al AR BUALTE Y 25K e #4744 .
Tay S5 (i FIE A4 TRV #5740k SERS AR IR, IR oI N BRI TR IR T5 44, (i1 SERS
G915, ZFRJERAT-R AR HIRFEAR 2 ~ 3DNECR R . Mao 55 & 1 —Fh Au@A g % FEARML T4
PEAETE W A PIEAUORET e 2 40EE B SERSARIEGS , JRREH A TG K o BUEIR IO, K HH AR
fIKZE 3. 1 pg/mL, ST B T5KEORE & R T (185) . FEE SERSAFERL R AL SR, HRBE
AWrig e, e T BRI ) .
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Fig.5 Schematic illustration of the self-assembly of Au@Ag on a glass nanofibrous paper
3.2.2 SERSEEHMAXLE 1 SERSERERIME A8 MUK E, RARERERS
REF AR R RS S RS S, DIR BT REUEFINMERR)E . Sivashanmugan
SR 200 5 SERS M A i, Dlkse o A, SR 2 FLA 1A i e v S 1 R
PR 2 5 04 SR BRI ) A5 2850 43 B A A AR 2 A BT, R HIPR A 10 pg/mLe Yu %55 DU 4 4K H
VEATEPE SERS I, F AR S 6 iSO AR v B NG MESEF R0 I A BRI SERS %551, LR HA BR
A1 pg/mL LR, A S R 5 ~ 6 min, AR ESEPRTER o %05 1 B s B % IR A
BPRFEOINE | FF i M2 W A0 SRR (A0 — B0 45 SR T T IRIE . Fedick %58 A i F 8
50 SERS FI AIMS, X5 T TR BT S ak SR I8 1R i 4R 5L RS [RTIHVE A SERS AOAS I S
AIMS {3 FEHL SR, BT LLSEIE SERS 5 MS 19 IR /04T o AHEHRLSERR Y 5 Y 6 FhaA 858 38 11 2617 SERS —
PSI—MS/HT, ¥R 2SR, R R A3k 25 ng/mL, SEI T Bt SR AU AT AL A B G ) i AL F
B, AT HERERAH S, SRR
4 HEITEF
it 2 e g — PR AL B T i, LA AR DG SR i ) ik # , PRl R R B I A
W GO EL 5 iAo | e B T SR T BORAR A, AR S RSN FIRE A 43 28
JiHTFJE TAE . Shishkanova 5 F) F MU AL BERFEFNSE & £ o0 B BEAT B AR B, T LUK 43 RS
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