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Learning Platform for Analysis of Abused Drugs

‘F@‘};\ A Visually Nanomaterial-based Sensor Array in Conjunction with A Deep
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Department of Chemistry, National Taiwan University.
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Market Needs:

Prevention of drug abuse is an important issue all around the world. Popular abused drugs include heroin,
cocaine, methamphetamine, ketamine, and synthetic cathinone. Although chemical approaches and
immunoassays have been used for the detection of these popular drugs, their uses for preliminary screening
at crime scenes are limited, mainly due to poor selectivity of chemical sensors and high cost of the
immunoassays. In addition, it requires experienced law enforcement officers to judge the test results. It is
thus highly demanded to develop sensitive and on-field array systems for sensing of abused drugs, including
heroin, cocaine, methamphetamine, ketamine and synthetic cathinone, at the crime scene, in which a mobile
phone is used to take the images that allow identification of the abused drugs through artificial intelligence in
cloud.

Our Technology:

In this invention, we disclose use of five different types of nanomaterials to fabricate an array system for
sensing of heroin, cocaine, methamphetamine, ketamine, and synthetic cathinone. A mobile phone is used to
take the array images, which are then sent to a deep-learning artificial workstation with a convolutional
neural network for identification of the abused drugs automatically. The sensing mechanism of the array
system is based on the abused drugs induced fluorescence quenching or enhancement of the nanomaterials.

Strength:

The disclosed array with five nanomaterials can simultaneously detect five types of common drugs,
including heroin, cocaine, methamphetamine, ketamine, and synthetic cathinone, with the advantages of
sensitivity, wide screening ranges, stability, and low cost. The array images taken with a smartphone are
further analyzed with artificial intelligence to reduce human misjudgment. The sensing and analysis system
holds great potential for the analysis of abused drugs at crime scenes.

Competing Products:

Although commercially chemical approaches and immunoassay have been used for sensing of abused drugs,
they are limited with the disadvantages of poor selectivity and/or high cost. In addition, their uses for sensing
of synthetic drugs, including synthetic cathinone, synthetic cannabis, and synthetic opioids, that have become
more and more popular in recent years are not ready. Furthermore, there are currently no products for
simultaneous screening of multiple drugs and automated identification of them.

Intellectual Properties:

This invention is under the patent application in ROC and US now. The Chang’s group has developed many
novel and green approaches to preparation of nanomaterials, especially gold/silver nanoclusters, and carbon
dots, for more than a decade. The Chang’s group has strong connection with several international research
teams and has published more than 362 papers in international journals. In addition, the Chang’s group had
obtained two U.S patents for abused drug detection systems (Patent No: 10041962, Aug. 07, 2018;
20200225216, Jul. 16, 2020).

Contact (do not need to fill out):
Center for Industry-Academia Cooperation, NTU
Tel: 02-3366-9945, E-mail: ntuciac@ntu.edu.tw

This information herein is intended for potential license of NTU technology only. Other usage of all or portion of
this information in whatever form or means is strictly prohibited. Kindly contact us and we will help to achieve
your goal the best we can.
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