
 

Researchers develop world's first fluorescent
sensor to detect common illicit date rape drug
within seconds
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GHB Orange, the fluorescent sensor for detecting date rape drug GHB (bottle in
top left), under UV light with the drug GHB (bottle in top right), and when it was
mixed into red wine without GHB (vial in front left) and with GHB (vial in front
right) [Photo credit: National University of Singapore]

A team of researchers from the National University of Singapore (NUS)
has developed the world's first fluorescent sensor to identify the
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presence of a drug known as GHB that is commonly used to spike
beverages. When the sensor is mixed with a sample of a beverage
containing GHB, the mixture changes colour in less than 30 seconds,
making detection of the drug fast and easy.

This simple mix-and-see discovery, led by Professor Chang Young-Tae
of the Department of Chemistry at the NUS Faculty of Science, is a
novel scientific breakthrough that contributes towards prevention of
drug-facilitated sexual assault problems.

The findings were first published in the journal Chemical
Communications earlier this year.

GHB: notorious drug used in drink spiking

Gamma-hydroxybutyric acid, commonly known as GHB, is a central
nervous system depressant that has been used in the medical setting as a
general anaesthetic. In the 1990s, it gained notoriety as a drug allegedly
used in instances of drink spiking. Today, it is one of the most
commonly used date rape drugs, rendering the victim incapacitated and
vulnerable to sexual assault.

As GHB is odourless, colourless and slightly salty, it is almost
undetectable when mixed in a drink, thus making it desirable to sexual
predators. A small amount of between two to four grams of GHB will
interfere with the motor and speech control of a person, and may even
induce a coma-like sleep. GHB takes effect within 15 to 30 minutes, and
the effect can last for three to six hours. It is only detectable in urine six
to 12 hours after ingestion.

Novel fluorescent sensor to detect GHB
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Fluorescent dyes have been widely used as sensors for analytical
purposes because of their high sensitivity, fast response time and
technical simplicity.

Under the supervision of Prof Chang, the team of researchers,
comprising Dr Zhai Duanting, a Research Fellow, Mr Xu Wang, a PhD
candidate, as well as Mr Elton Tan, a recent graduate, of the Department
of Chemistry at the NUS Faculty of Science, screened 5,500 dyes
generated from different fluorescent scaffolds. These fluorescent
scaffolds have been used to construct the Diversity Oriented
Fluorescence Library (DOFL) that was developed by Prof Chang over
the last decade.

The team shortlisted 17 fluorescent compounds and further tested them
with a wide range of different GHB concentrations. Through this, the
team identified that an orange fluorescent compound, coined GHB
Orange, changes colour when it is mixed with GHB.

In order to examine the efficiency of GHB Orange, the team tested its
detection capability by mixing a small amount of it with samples of
various beverages, ranging from alcoholic, non-alcoholic, coloured and
colourless drinks, which contain GHB. The test revealed differences in
the fluorescence intensity between GHB-free and GHB-spiked
beverages. For drinks that are translucent or of a light colour, such as
water or vodka, the change in colour can be easily detected with the
naked eye. The change in the colour of darker drinks, such as Cola and
whiskey, requires the aid of additional lighting to better detect the
change.

Remarkably, this detection can be done through a simple mix-and-see
process, which takes less than 30 seconds.

While GHB Orange has proven to be efficient in detecting GHB in
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beverages, there is a need to develop a test kit that is convenient for
users to use and carry around. Prof Chang and his team intend to work
with industry partners to develop a handy and cheap device for GHB
detection.
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