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T he BC Provincial Toxicology  
Centre (PTC) performs exten
sive clinical toxicology test

ing, which includes screening for 
drugs of abuse and therapeutic drug 
monitoring for medications with nar
row therapeutic indices. The PTC also  
helps with death investigations by 
providing forensic toxicology testing 
and interpretation to the BC Coroners 
Service.

Substance abuse is a serious prob
lem with extensive social and eco
nomic burdens. The ongoing opioid 
crisis has reached epidemic propor
tions, with drug overdose deaths con
tinuing to increase. The scale of the 
problem is stressing first responders, 
law enforcement, and health care re
sources to their limit.

Alcohol, marijuana, cocaine, 
methamphetamine, ecstasy, and opi
ates are the most commonly abused 
substances. With the Canadian pop
ulation being so culturally diverse, 
substances such as hash, opium, khat, 
and kratom can also be present. In 
addition, there is a growing problem 
with prescription drugs being divert
ed for illicit purposes. The situation 
is further complicated by the rapid 
emergence of novel psychoactive 
substances that are cheap, easy to ob
tain, and deadly.

Previously, toxicology labora
tories employed rather narrow test 
menus. Only occasionally did they 
have to expand their capabilities to 
detect new substances, with notable 
examples being lysergic acid dieth
ylamide (LSD), heroin, and gamma
hydroxybutyrate (GHB).

With the rise of globalization 
and the explosive growth of the flow 
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of information, the drug scene has 
changed dramatically, first with the 
appearance of synthetic cannabinoids 
in the early 2000s and then with the 
emergence of hundreds of other “de
signer” drugs. These synthetic canna
binoids (“spice”), cathinones (“bath 
salts”), benzodiazepines, and opi
oids often have greater potency than 
original analogs and are designed to 
circumvent regulation and detection. 
Fentanyl analogs such as acetylfen
tanyl, carfentanil, and others have 
no licensed medical use but have 
much greater potency, leading to life 
threatening respiratory depression at 
very small doses.1 Fentanyl and deriv
atives are now found in mixtures sold 
in underground markets as heroin, co
caine, or under other names, and can 
kill an unsuspecting drug user. Toxi
cology laboratories now confront 
the challenge of detecting drugs that 
may be present in blood at low con
centrations and for short periods of 
time. The chemical structures of these 
drugs may be unknown, and labs may 
face a lack of knowledge about their 
metabolites and an absence of refer
ence standards.

The ongoing crisis places a sig
nificant burden on the PTC. The 
laboratory consistently observes in
creased workloads due to receiving a 
growing number of cases with ampli
fied complexity. In 2017, the PTC re
ceived 20% more death investigation 
cases than in 2016, when the labora
tory saw a whopping 33% increase 
compared with 2015. Furthermore, 
investigations are complicated by the 
presence of novel synthetic drugs that 
are difficult to detect using available 
technology. With this influx of novel 
substances and everchanging drugs 
of choice, toxicology laboratories 
such as ours are increasingly unaware 
of what they might find in samples 

and may lack the tools necessary for 
their detection.

As a result, the PTC is forced to 
use strategies to help it adapt quickly. 
These include participating in toxico
vigilance programs to guide the de
velopment of new detection methods. 
Resources to support assay develop
ment must be available together with 
efficient workflows, which can be 
achieved through automation of sam
ple preparations and liquid handling, 
and the use of laboratory information 
systems. Most critical is the avail
ability of analyzers using advanced 
technology. Liquid chromatography 
tandem mass spectrometry is a power
ful method but requires mass spectra 
information that is often unavailable 
for emerging drugs. Highresolution 
accuratemass spectrometry, with 
more sophisticated time-of-flight and 
Orbitrap technologies, distinguishes 
molecules that are different by as low 
as 0.001 atomic mass units (amu), 
compared to 1 amu for conventional 
instruments, and allows for detection 
and identification of compounds with 
unknown structures.2 This powerful 
system will be available in our labo
ratory, and when used in untargeted 
screening mode will enable us to de
tect emerging drugs using practical 
workflows.

—Sergei Likhodii, PhD, DCC, 
FCACB
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