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(2) T Raman Spectroscopy: A Powerful Tool in Identification of Drugs for High
Workload Laboratory

firgtsl (Raman Spectroscopy ) LR Fs—THGRAHY TRl - fEHEE HIFRZIS
TN EEEY) © e TR SRR AR - ST T HIEREE - B8
Harlisa b 7257 (G TRy =V 0 RHA R S an 8 R IR AZEY) Y IEMERE - HUEE 50 (A
FEEAH iR A - Cu R E S llig - TR = ot -
BFFEAERERT BRI AG EMETE 21%(5/24) ~ SAGiaie EHEE 83%(15/18) » KAG
(0/4) ~ TE11(0/2) K BESE(0/2) AR E S » FHr=(Hl & X aE s AARELL A E s A SR
HHARAEE L 0 R - AR PRSI R ~ IREG ~ TEY R EESE SRR AR - DGR
1G5 ~ IE{E R - DY A -
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(3) T Enhancing Forensic Analysis: The Role of NIR (Near-Infrared) Technology in

Illicit Drug Analysis in Narcotics Divison, Kimia Malaysia

FTELIMEEE (Near-Infrared, NIR ) ELA% AR A ~ FERHEME B ERERAT 3 HTHL

flir > AT IR ESE R I BT B0 M - 37 Saravana Jayaram 74— F4530 NIR
JEREE - HREREE Sy 780-2500 nm - A EEY)E R HIIREN 2B S AR E S
Y] o e RO R BB NES(E > IRERC TARGE A - RER B UG S AR
anATEE BRI MRAL T &N - FREFRIREEYIAUTE ~ DS - DUl A
VIstn R SRS - B H AT e SO R A B AR -

NIR DEVICE-THE HARDWARE

ITHE HARDWARE

NIRLight

+ Wireless, compact, rugged and ergonomic
Designed for use in the field as well as in the laboratory.

S IP65 and IP67 rated
Made for wet and dusty environments.

=+ Destruction-free analysis )
Little or no sample preparation is needed. No special training required.

+ No maintenance '
No maintenance is required. The glass and lamp are replaceable if broken.

o Long battery life _
USB charging and 10 hours of continuous use.

+ Bluetooth and USB
Simple and fast connectivity to tablet or PC.

NIR DEVICE-THE SOFTWARE

THE SOFTWARE

What can be Measured

+ Identify and quantify more than 250 substances
Scan results are shown on mobile app within seconds.

55 Analyze substances in various forms
Powders (e.g. Cocaine), pills (e.g. MDMA), crystals (e.g.
Methamphetamine) or plant-based material (e.g. Cannabis).

+ Identify cutting agents and precursors
Analyze up to 3 substances in a mixture.

The result in the NIRLAB app shows:

1. The measured spectrum of questioned substance
2. Identification of the substance

3. Quantification of the substance

4. Cutting agent (if applicable)

5. Confidence level

8 ~ F§7% Saravana Jayaram /44452 NIR YEEE4 -
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(4) " DNA Extraction from Skeletal Human Remains Using Magnetic Bead-Based
Extraction and Organic Extraction
(e F RS T AU R (DNA extraction) B YA RS ZE B ERHE S - Kl BAEH R

A YIEEIBAIE T © 5% Ru;Mahzan Md Taba HIZEAMERERLE CRER-G575) B
PREZEEV(EZ] B EZ2 DNA Investigator &) @ 7% EZ2 Connect Fx £ H #{# 28
HEITIRF - RIS RRRIAYE RS - BT a8 GEEERRE) - g - FE K
Bhg > WAL EIZEHUR AT TERR - 45 5REDR ¢

(1) AREEHUERY DNA EEEE

(2) WATEJTARTHUSHY DNA SEHE

(3) f#F] EZ2 Connect Fx protocol MAERAZEHL 2 /NIF > BV AT AL i H ol 5ERY

(4) EZ2 Connect Fx HEHBIREAEAIEIZS DNA ZEAEEGE -

e
Magnetic Bead-Based Workfisw—

* Extraction using EZ2™ DNA Investigator® Kit via automated EZ2
Connect Fx and enhance by Carrier RNA

* Merit: Reduces manual input and processing time.
(A o -

9 ~ 5 Ru;Mahzan Md Taba £2{it EZ2 DNA Investigator kit 5z EZ2 Connect Fx 14
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(5) T Transforming Synthetic Chemistry With An Integrated Hardware-Software Ai
Chemist System |
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Micro/Nano-Scale Analytical Systems

SCREENING SYNTHETIC CATHINONES MIXED WITH INSTANT COFFEE
AND FRUIT JUICE POWDER USING HYDROPHOBIC CARBON DOT PROBES

Yao-Te Yen**, Huai-Han Chang®, Yu-Ti Wang?, Wei-Ting Chen®, Yuh-Lin Liu?, San-Chong Chyueh?,
and Chien-Fu Chen"
“Department of Forensic Science, Investigation Bureau, Ministry of Justice, Xindian Dist, New Taipei City 231209,
Taiwan
bInstitute of Applied Mechanics, National Taiwan University, Taipei 10617, Taiwan
*‘Corresponding author: D05223113@ntu.edu.tw

Abstract

Synthetic cathinones, a category of new psychoactive substance (NPS) with diverse structures and appearances in
forms such powder, tablets, and pills, have caused severe social problems ' To make them attractive to teenagers,
synthetic cathinones may be mixed with instant coffee and fruit juice powders. Difficulties in detecting these drugs
in complex matrices complicate seizure of synthetic cathinones. Herein, a novel probe kit comprising hydrophobic
tryptophan-carbon dots (htC-dots) with a liquid-liquid extraction procedure was used to detect 4-chloromethcathinone
(4-CMC) and other synthetic cathinones mixed into instant coffee and fruit juice powder. Additionally, a self-made
fluorescence detector controlled with an Arduino system was developed for the htC-dot probe kits. For 4-CMC, the
dynamic ranges and detection limits were assessed as 0.125-0.75 mM and 0.08, respectively, for the microplate reader
and as 0.625-5 mM and 0.42 mM, respectively for the self-made fluorescence detector. The sensory mechanism of the
probe kit involved photoluminescence (PL) quenching of htC-dots through electron and hot electron transfer under
an excitation wavelength of 302 nm. The matrix effects of five brands of instant coffee and fruit juice powder were
evaluated, and a cut-off htC-dot solution was prepared to assess htC-dot probe kit accuracy. Finally, 24 real-world
samples were tested using the htC-dot probe kits, and the results were confirmed using gas chromatography—mass
spectrometry (GC-MS). The results suggested that the htC-dot probe kits have considerable potential for on-site
screening of synthetic cathinones mixed into instant coffee and fruit juice powder.

Keywords: hydrophobic carbon dots, synthetic cathinones, fluorescence detectors, instant coffee and fruit juice
powders

Real-world sample 1 Real-world sample 2 Real-world sample 3
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Synthetic cathinones mixed with instant coffee powder, general called as “toxic coffee packe Dot %, Cone: o bic does ol concentrations of 0.02-0.1 mM
have been popular in Taiwan since 2017 [3-4]. Mixtures of these drugs with instant fruit juice @, on test and control holders. (D)
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In the present study, hydrophobic C-dot (htC-dot) probe kits were developed for detection of o cutylone, butylone, ecthylone,
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fluorescence detector was validated and then employed with the C-dot probe kits for automated b bt MA, glucose, sucrose, and

identification. fructose.

Results and discussion
Characterization of htC-dots

[

®) 310,

Figure 1. (A) HRTEM images and
size distribution and (B) XPS
spectrum of htC-dots. (C) Absorption
spectra of htC-dots in toluene (0.2 mg
mL~!, blue line) and tryptophan (0.1
mM, purple-blue line) in ultrapure
water. Inset presents emission spectra
of htC-dots (0.05 mg ml™!) in toluene
when excited at various wavelengths.
(D) Tauc plot of htC-dots in toluene
(0.2 mg mL"). Inset presents Urbach
energy plot of htC-dots.
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Figure 2. (A) HtC-dot PL quenching efficiencies induced by 4-CMC at excitation wa\'clengths ranging from 300 to 500
nm. (B) Sensitivity to 4-CMC and (C) selectivity of htC-dot probe kits. All PL measurements were conducted using a

microplate reader. Line colors in (B) from blue to pale blue indicate PL intensities as 4-CMC concentrations increased.

Sensing mechanism
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Figure 5. (A) Matrix effect per 200 mg uf ﬁ\\. instant coffee and fruit juice powder samples
ed by a PL sp (blue) and s detector (pink). (B) PL images
of htC-dot probe kits irradiated with a porlablc UV lamp at an excitation wavelength of 302 nm.
(C) PL images of each htC-dot probe kit after screening for 4-CMC-doping in coffee and fruit
juice powder (w/w: 1%) and corresponding cut-off htC-dot solutions excited using a portable
302-nm UV lamp. Numbers displayed on the self-made fluorescence detector represent blue
fluorescence (Fy) values for each htC-dot probe (test) after screening and the corresponding
cut-off htC-dot solution (control).
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Figure 3. (A) Stern-Volmer plots of htC-dots in solutions containing 4-CMC at 0 ‘C, 25 'C. and 45 'C,
respectively. (B) Absorption spectrum of 4-CMC (left) and PL spectrum of htC-dots (right) when excited at
302 nm. Blue arrow indicates spectral signals predicted by prolonging the original spectrum. (C) Cyclic
voltammograms of htC-dots (10 mg mL—1) and 4-CMC (10 mM, inset) in DMSO solution at a sweep rate of
0.1 V s—1 under ambient Ccndllmn% (D) Lifetime decay curves of htC-dot solutions with and without 4-CMC
issi ely. (E) HtC-dot PL quenching

(1 mM) at and s of 395 and 313 nm, respe
efficiencies induced by 4-CMC (1 mM) plotted as a function of photo energy (eV). (F) Il

Reai-word sample 2
o

Figure 6. (A) Process for screening real-world samples using htC-dot probe kits and (B)

and hot electron transfer between htC-dots and 4-CMC when excited at a 302-nm wavelength.
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y tests of four samples and d results. Images for samples 1-4
include (a) sample photograph, (b) Raman detection results, and (c and d) screening results of
htC-dot probe (test) and corresponding cut-off htC-dot solution (control) using a portable UV
lamp at an excitement wavelength of 302 and the self-made fluorescence detector,
respectively.

g sources and

We are grateful to the Ministry of Justice of Taiwan (MOJ) for providing financial support
for this study under MOJ contracts 113-1301-10-28-02.

Sample References
UV filter Arduinoboard . <. AJ. Berry, H. Sumnall, DM, Wood, DK Tracy, New psychoactive substances: @ review and updates, Ther, Ady
Color sensor Psychopharmacol. 10 (2020) 2045125320967197.
Visualize window [2]J.L. Gongalves, V.L. Alves, J. Aguiar, HM. Teixeira, J.S. Cimara, Synthetic cathinones: an evolving class of new psychoactive
302 nm UV lamp substances, Crit. Rev. Toxicol. 49 (2019) 549-566.

(3] H. Chou, C. Hsich, C. Chaou, C. Chen, T. Yen S. Liso, clal
“instant coffee packets” in Taiwan, Hum. Exp. Toxicol. 40 (202
[4] H.-Y. Lin, D.S. Saputri, . Yanti, G.-L. Cheng, W.-G.
drugs by LC-MS/MS in instant coffce packaging bag. ALP Con. Proc. 2085 (

Synthetic cathinone poisoning from ingestion of drug-laced

Simultancous and rapid determination of 20 illegal
2023) 060013.



(& BHRA)

1€ GLuCosy,
oo
ELECTRODE i,

s
e ey

19



