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Drug spectrum analysis based on far—infrared spectroscopy
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Abstract: Fourier transform infrared spectrometer (FTIR) can obtain the far-infrared spectrum of
the material and identify the unknown samples according to its fingerprint characteristic spectrum.
In this experiment, FTIR was used to test the absorption spectra of five standard drugs, such as
cocaine, ketamine hydrochloride, cannabinol, heroin and morphine, in the far-infrared band
(30350 cmfl) under vacuum conditions, and some absorption peaks were described and analyzed.
The results show that the five standard drugs have obvious characteristic absorption peaks in the far
infrared band. This study provides a data basis for the establishment of far infrared spectrum
database for drug identification.
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Fig.3 Absorption spectra of standard drugs
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Tab. 2 The positions of absorption peaks of standard drugs

CALEA

R AU 137 /o

A[-R& Cocaine
iR SR Ketamine-HCl
KRB Cannabinol
%A Heroin

nZhigE Morphine

50.94, 71.59, 167.16, 240.42, 284.71, 300.03, 338.31

99.90, 145.18, 201.79, 232.76, 260.73, 286.71, 341.65

45.95,72.92,118.21, 143.19, 162.51, 234.76, 272.06
39.29, 81.25,122.87, 171.82, 201.79, 282.71

57.61, 100.89, 123.87, 151.84, 171.82,220.11, 273.72

TR R RGN MES TG 0 FR, S DA Rk
AR A B SR BN A B A, S MES
AR, e T E A AR T3k BB
o VRV RURMUG (4 W S A7 B AR RL, V3 PRI
122.87 cm ', 171.82 cm ' 1 282.71 cm ' 5 gk
7F 123.87 cm ', 171.82 cm ' M1273.72 cm ' &b ¥
AW B, R I HETE 0~130 em | S A
(I 5 Liu 25" 5% 1] THz-TDS Z& G846 11
A A B AR TR], 1 H Lin S50 Hb 7 B AR
PSR, MEHEZE 0~130 cm ' 3816 P A W i
U2 F A3 RIS B A IR 3l 5 | A Y o

3 4 i

H e T80 B 2L /N B )G 5 B ik
RER A . RIFETFImL MG A, A
FTIR 158 TRl -R A KRB . SRR SEMLER | i
W& DAL R R A R A T A GG 21 A1 I B
(30~350 cm ) NI NI . SR As SRR L, 18
ERAFISH (30~100 cm ) H LAY A b it B4 0 i i
54 30k H R AL 48 THz-TDS RGERa Y
FROEM S AR A, IF MR HAESE THZ-TDS R4
I 75 iy %) s SR A T BRSBTSk H R 2
BB S 1) 3 F-iz B g o FE & A8 i ( 100~
350 cm ) A% BRI R REAETE 2 Wi g, H 2
X LIS T VAT SCRR A TR, oA SRR
B e AR S AE ZC LT AN B A W e 28 7 T LS AR
ST BEALFEZCELT AN B G 1 A AR 43
Ml T AT 25 (R ARG 5o

AFFER B AR E S E BT 52, 152
BB AR E S AT LD ANEGE AR B, NS 5
OFATBIRAR Sl 4 Lt e S SR U € e

%, TESZPRIFH H ] % K THz-TDS 2415
HELTAMETEECH, BERE & ¥ THz-TDS RGAIL
A, B IAE AR S R AE SR ROE, LREF
FH FTIR (4 3386 i THz-TDS £ 45 (1) A 50
Yi, PAFEEFRWEIEGEL, I ER . A
BUETE R, B = HEEE S R 1

BE3H -

[1] TOWNSEND S, FANNING L, OKENNEDY R.
Salivary analysis of drugs-potential and difficulties[J].
Analytical Letters, 2008, 41(6): 925 — 948.

[2] HUA N, ZHANG Y R, SHEN S Y. Development and
application of rapid drug detection[J]. World Clinical
Drugs, 2016, 37(3): 210 —213.

[3] MIDEY A J, PATEL A, MORAFF C, et al. Improved
detection of drugs of abuse using high-performance ion
mobility spectrometry with electrospray ionization
(ESI-HPIMS) for urine matrices[J]. Talanta, 2013, 116:
77 — 83.

(4] W, BRI, AR, 55 vhas SRR BRI B- S
AR T/ = B DU AT S5 i 12 A D) R R I R i v
8 FhEEAh [J]. Z3HTRkE2AE, 2016, 32(3): 366 - 370.

[5] BT, IR T, B/NE, 5. BB HoR R M b
FIRLHT [9]. AR REA AR, 2014, 12(4): 7 - 10.

Lo XIHE, JEAH. B bh ST ah B2 (D[], P L PR 22 %
7, 2000, 15(3): 189 — 192.

(7] 3, PRI, 400, 55 8 7T Bk MOHAE 2 28
BRI (). 2595312438, 2013, 33(7): 1109 - 1114

[8] MARCELO M C A, MARIOTTI K C, FERRAO M F,
et al. Profiling cocaine by ATR-FTIR[J].
Science International, 2015, 246: 65 — 71.

[9] DE OLIVEIRA PENIDO C A F, PACHECOM T T,
NOVOTNY E H, et al. Quantification of cocaine in

ternary mixtures using partial least squares regression

Forensic


http://dx.doi.org/10.1080/00032710802053815
http://dx.doi.org/10.1016/j.talanta.2013.04.074
http://dx.doi.org/10.3969/j.issn.1001-5728.2000.03.034
http://dx.doi.org/10.3969/j.issn.1001-5728.2000.03.034
http://dx.doi.org/10.1016/j.forsciint.2014.11.011
http://dx.doi.org/10.1016/j.forsciint.2014.11.011
http://dx.doi.org/10.1080/00032710802053815
http://dx.doi.org/10.1016/j.talanta.2013.04.074
http://dx.doi.org/10.3969/j.issn.1001-5728.2000.03.034
http://dx.doi.org/10.3969/j.issn.1001-5728.2000.03.034
http://dx.doi.org/10.1016/j.forsciint.2014.11.011
http://dx.doi.org/10.1016/j.forsciint.2014.11.011

%

2 3

o, RTImASMEEEAR IR MO T

e 25 o

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

applied to Raman and Fourier transform infrared
spectroscopy[J]. Journal of Raman Spectroscopy, 2017,
48(12): 1732 —1743.

LIU C M, HAN Y, MIN S G, et al. Rapid qualitative
and quantitative

analysis of methamphetamine,

ketamine, heroin, and cocaine by near-infrared
spectroscopy[J]. Forensic Science International, 2018,
290: 162 — 168.

SUN J H, SHEN J L, LIANG L S, et al. Experimental
investigation on terahertz spectra of amphetamine type
stimulants[J]. Chinese Physics Letters, 2005, 22(12):
3176 —3178.

W, 25T, LT, 55, K25 G I A 28 Al
TR [3]. LFHR, 2006, 32(5): 747 — 749.
DAVIES A G, BURNETT A D, FAN W H, et al.
Terahertz spectroscopy of explosives and drugs[J].
Materials Today, 2008, 11(3): 18 — 26.

LIU G F, MA S H, JI T, et al. Differentiation of illicit
drugs with THz time-domain spectroscopy[J]. Nuclear
Science and Techniques, 2010, 21(4): 209 — 213.

SHEN J L, WANG G Q, JIANG D J, et al. Terahertz
spectroscopic and 3-
acetylmorphine[J]. Optik, 2010, 121(18): 1712 — 1716.
FIE, PLHTFe . ROMR 2GS HARTERE A v 4
WEFE [9]. D6l 506 3% 20 BT, 2013, 33(9): 2348 —
2353.

PUC U, ABINA A, RUTAR M, et al. Terahertz

spectroscopic identification of explosive and drug

investigations of caffeine

simulants concealed by various hiding techniques[J].
Applied Optics, 2015, 54(14): 4495 —4502.

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

TRAT. 2 RE i I R 22 61 43 U K S
AT [D]. KHE: KHERE, 2016.

CHEN W Q, PENG Y, JIANG X K, et al. Isomers
identification of 2-hydroxyglutarate acid disodium salt
(2HG) by terahertz time-domain
Scientific Reports, 2017, 7(1): 12166.
PENG Y, YUAN X R, ZUO X, et al. Terahertz

identification and quantification of neurotransmitter

spectroscopy[J].

and neurotrophy mixture[J]. Biomedical
Express, 2016, 7(11): 4472 — 4479.
PENG Y, SHI C J, XU M Q, et al. Qualitative and

quantitative identification of components in mixture by

Optics

terahertz  spectroscopy[J]. IEEE Transactions on
Terahertz Science and Technology, 2018, 8(6): 696 —
701.

LI T, MA H Y, PENG Y, et al. Gaussian numerical
analysis and terahertz spectroscopic measurement of
homocysteine[J].
9(11): 5467 — 5476.

TR G LLAMSERE A (FTIR) YA i PR H:
N [T]. BHER, 2014(3): 112 - 113,

FIF Y. A HL AR R LD AMEIE AT [M]. 2 M. JE A
ez Tl i A, 2010.

FOUEE. A THz Y63 aF5% (D). dbat: B # e
K2, 2008.

WANG G Q, SHEN J L, JIA Y. Vibrational spectra of

ketamine hydrochloride and 3,4-methylenedioxyme-

Biomedical Optics Express, 2018,

thamphetamine Journal of
Applied Physics, 2007, 102(1): 013106.

(G XIERHE)

in terahertz range[J].


http://dx.doi.org/10.1002/jrs.5231
http://dx.doi.org/10.1016/j.forsciint.2018.07.008
http://dx.doi.org/10.1088/0256-307X/22/12/054
http://dx.doi.org/10.3321/j.issn:1002-1582.2006.05.011
http://dx.doi.org/10.1016/S1369-7021(08)70016-6
http://dx.doi.org/10.1016/j.ijleo.2008.08.011
http://dx.doi.org/10.3964/j.issn.1000-0593(2013)09-2348-06
http://dx.doi.org/10.1364/AO.54.004495
http://dx.doi.org/10.1038/s41598-017-11527-z
http://dx.doi.org/10.1364/BOE.7.004472
http://dx.doi.org/10.1364/BOE.7.004472
http://dx.doi.org/10.1109/TTHZ.2018.2867816
http://dx.doi.org/10.1109/TTHZ.2018.2867816
http://dx.doi.org/10.1364/BOE.9.005467
http://dx.doi.org/10.3969/j.issn.1671-7341.2014.03.095
http://dx.doi.org/10.1063/1.2752139
http://dx.doi.org/10.1063/1.2752139
http://dx.doi.org/10.1002/jrs.5231
http://dx.doi.org/10.1016/j.forsciint.2018.07.008
http://dx.doi.org/10.1088/0256-307X/22/12/054
http://dx.doi.org/10.3321/j.issn:1002-1582.2006.05.011
http://dx.doi.org/10.1016/S1369-7021(08)70016-6
http://dx.doi.org/10.1016/j.ijleo.2008.08.011
http://dx.doi.org/10.3964/j.issn.1000-0593(2013)09-2348-06
http://dx.doi.org/10.1364/AO.54.004495
http://dx.doi.org/10.1038/s41598-017-11527-z
http://dx.doi.org/10.1364/BOE.7.004472
http://dx.doi.org/10.1364/BOE.7.004472
http://dx.doi.org/10.1109/TTHZ.2018.2867816
http://dx.doi.org/10.1109/TTHZ.2018.2867816
http://dx.doi.org/10.1364/BOE.9.005467
http://dx.doi.org/10.3969/j.issn.1671-7341.2014.03.095
http://dx.doi.org/10.1063/1.2752139
http://dx.doi.org/10.1063/1.2752139
http://dx.doi.org/10.1002/jrs.5231
http://dx.doi.org/10.1016/j.forsciint.2018.07.008
http://dx.doi.org/10.1088/0256-307X/22/12/054
http://dx.doi.org/10.3321/j.issn:1002-1582.2006.05.011
http://dx.doi.org/10.1016/S1369-7021(08)70016-6
http://dx.doi.org/10.1016/j.ijleo.2008.08.011
http://dx.doi.org/10.3964/j.issn.1000-0593(2013)09-2348-06
http://dx.doi.org/10.1364/AO.54.004495
http://dx.doi.org/10.1038/s41598-017-11527-z
http://dx.doi.org/10.1364/BOE.7.004472
http://dx.doi.org/10.1364/BOE.7.004472
http://dx.doi.org/10.1109/TTHZ.2018.2867816
http://dx.doi.org/10.1109/TTHZ.2018.2867816
http://dx.doi.org/10.1364/BOE.9.005467
http://dx.doi.org/10.3969/j.issn.1671-7341.2014.03.095
http://dx.doi.org/10.1063/1.2752139
http://dx.doi.org/10.1063/1.2752139
http://dx.doi.org/10.1002/jrs.5231
http://dx.doi.org/10.1016/j.forsciint.2018.07.008
http://dx.doi.org/10.1088/0256-307X/22/12/054
http://dx.doi.org/10.3321/j.issn:1002-1582.2006.05.011
http://dx.doi.org/10.1016/S1369-7021(08)70016-6
http://dx.doi.org/10.1016/j.ijleo.2008.08.011
http://dx.doi.org/10.3964/j.issn.1000-0593(2013)09-2348-06
http://dx.doi.org/10.1364/AO.54.004495
http://dx.doi.org/10.1038/s41598-017-11527-z
http://dx.doi.org/10.1364/BOE.7.004472
http://dx.doi.org/10.1364/BOE.7.004472
http://dx.doi.org/10.1109/TTHZ.2018.2867816
http://dx.doi.org/10.1109/TTHZ.2018.2867816
http://dx.doi.org/10.1364/BOE.9.005467
http://dx.doi.org/10.3969/j.issn.1671-7341.2014.03.095
http://dx.doi.org/10.1063/1.2752139
http://dx.doi.org/10.1063/1.2752139
http://dx.doi.org/10.1002/jrs.5231
http://dx.doi.org/10.1016/j.forsciint.2018.07.008
http://dx.doi.org/10.1088/0256-307X/22/12/054
http://dx.doi.org/10.3321/j.issn:1002-1582.2006.05.011
http://dx.doi.org/10.1016/S1369-7021(08)70016-6
http://dx.doi.org/10.1016/j.ijleo.2008.08.011
http://dx.doi.org/10.3964/j.issn.1000-0593(2013)09-2348-06
http://dx.doi.org/10.1364/AO.54.004495
http://dx.doi.org/10.1038/s41598-017-11527-z
http://dx.doi.org/10.1364/BOE.7.004472
http://dx.doi.org/10.1364/BOE.7.004472
http://dx.doi.org/10.1109/TTHZ.2018.2867816
http://dx.doi.org/10.1109/TTHZ.2018.2867816
http://dx.doi.org/10.1364/BOE.9.005467
http://dx.doi.org/10.3969/j.issn.1671-7341.2014.03.095
http://dx.doi.org/10.1063/1.2752139
http://dx.doi.org/10.1063/1.2752139

