
LDTD-MS/MS system 
 
Ø  The LDTD-APCI ionization source (Phytronix, Quebec, Canada) was mounted on a Q-Exactive 

(Thermo) for analyte detection (Figure 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. LDTD-APCI-HRMS (Q-Exactive) system (left) and schematic diagram of the LDTD-APCI 
source (right). The laser thermally desorbs the dried sample (1-10 µL spotted) by heating the back of 
the plate. The desorbed neutral sample was passed by a carrier gas (air) along the transfer tube to the 
corona discharge region to be ionized and then transmitted into the MS. 
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Gamma-hydroxybutyric acid (GHB) is a popular party or club drug and can be used in drug-facilitated 
sexual assaults. Numerous analytical procedures have been proposed to analyze GHB and its 
precursors in various matrices. They have focused on the use of chromatography (liquid or gas) 
coupled to mass spectrometry (MS) and tandem mass spectrometry (MS/MS). An alternative sensitive 
method enabling high-throughput sample analysis of GHB was developed. A sample introduction 
method, the laser diode thermal desorption combined with an atmospheric pressure chemical ionization 
(LDTD-APCI), coupled to HRMS (Q-Exactive), has been successfully applied to quickly detect and 
quantify GHB in various matrices. The analysis time is achieved in seconds (< 10 sec). 

Ø  GHB (2-hydroxybutyric acid or alpha-hydroxybutyrate) is a naturally occurring short-chain fatty acid 
that has several street names including Georgia Home Boy, Grievous Bodily Harm, Liquid Ecstasy, 
Soap, Scoop, and Salty Water. 

 
Ø  Presently, GHB is used for the treatment of narcolepsy and alcohol dependence. However, GHB (a 

colourless, odourless liquid) is also used recreationally at raves (“liquid ecstasy”), to heighten sexual 
pleasure, as a “health product” for sleep and bodybuilding. 

Ø  Disguised in sodas, fruit drinks, or in alcoholic beverages, GHB has been used to intoxicate or 
sedate unsuspecting individuals to facilitate sexual assault and has also been called the “date rape” 
drug. Several analytical methods (LC-MS/MS, GC-MS, GC-FID) have been reported to detect the 
presence of GHB in illicit preparations, biological fluids or tissues human subjects. 

Objective 
 
Develop an alternative sensitive method enabling high-throughput (< 10 sec) sample analysis of GHB 
using the LDTD-APCI-HRMS (Q-Exactive) in various matrices such as beverages and biological 
samples. 

Ø  Gamma-hydroxybutyric acid (GHB) and the isotopically-labeled deuterated gamma-hydroxybutyric 
acid GHB-d6 used as an internal standard were purchased from Cerilliant (Round Rock, Tx). 

 
Ø  The Q-Exactive experiment used was targeted MS2 (t-MS2) (Figure 1). 
 
Ø  The LDTD-APCI source parameters in NI mode were: corona discharge voltage of 5000 V, a carrier 

gas temperature of 50 °C, and the ion transfer tube was set at 350 °C. 
  
Ø  A dilute and shoot approach was adopted for beverages (dilution factor of a 1000). In biological 

samples, a liquid-liquid extraction was performed using butanol (Sigma-Aldrich, Mississauga, ON, 
Canada) following pH adjustment with diluted HCl (0.5 M) (Figure 2). 

MATERIALS and METHODS RESULTS and DISCUSSION 

Ø  Calibration curves showed good linearity for beverages and biological matrices (Figure 6). 

Ø  An LDTD-APCI-HRMS method has been successfully applied to quickly (< 10 sec) detect 
GHB in various matrices, such as non-alcoholic beverages and biological samples. This 
method could be applied to quantify samples suspected of containing GHB concentrations at 
levels that would cause deleterious effects to individuals.   
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Figure 1. Instrument method by HRMS and LDTD laser pattern used for the analysis of GHB. 

Figure 2. Liquid-liquid extraction steps of GHB in biological matrices (urine and plasma). 
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Figure 4. Evaluation of the contribution of GHB isomers, alpha-hydroxybutyric acid (AHB) and beta-
hydroxybutyric acid (BHB) at a single concentration (1 mg/L of each). The percentages represents the 
sum of the two highlighted product ions. For BHB, the contribution is insignificant, whereas for AHB, the 
percentage is within an acceptable analytical error, but should be kept in consideration for elevated 
levels of endogenous AHB. 

GHB isomers: AHB and BHB 

GHB extraction efficiency in plasma and urine 
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Figure 5. Extraction efficiency of GHB in plasma, 
urine and water. The percent recoveries 
represent averages for three different samples 
(N=3) extracted in triplicate (n=3) for each 
concentration.  

Figure 6. Calibration curves for several different beverages diluted by a factor of 1000 and biological 
samples spiked with GHB (concentration levels between 0.05 and 6 mg/L, n=3 for each level). 
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Figure 7. Signal enhancement 
was observed for the beverages 
when we proceeded to dilute the 
samples from a factor of 1000 to 
50 000 (compared to the matrix 
free sample (Water:MeOH, 1:4 v/
v)). In the case of biological 
samples, we observed  significant 
signal enhancement when formic 
acid (FA, 0.1% in water) was 
deposited on plate wells prior to 
sample analysis.  
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