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Instrumentation  
- Phytronix Technologies LDTD ion source (model S-960); 
- AB SCIEX, TripleTOF™ 5600 System. 

• Fast screening tool using LDTD-TOF-MS and a quick Liquid-Liquid extraction. 
• Accurate and specific confirmation using MS/MS for a high sensitive quantification. 
• High selectivity from High Resolution system for the quantification of 5-Hydroxy-JWH-018 and 4-Carboxylic 

acid-JWH-073 which have identical nominal mass. 
• LDTD provides the High-Throughput analysis of sample extract in 9.6 seconds sample-to-sample. 

 

Purpose 
• Quantification of K2/SPICE drugs using LDTD-QqTOF 
Method  
• Screening approach : LLE and quantification using TOF-MS. Range 2 to 2000 ng/ml 
• Confirmation approach : LLE and quantification using MS/MS. Range 0.5 to 250ng/ml 
• Different extraction techniques are used. 
Results 
• Excellent linearity over the calibration range (R2 > 0.99)  
• Accuracy ranging from 90.4 and 112.5% using area ratio value 
• Precision ranging from 0.3 and 13.3 % using area ratio value 
• Specificity: no interference between 5-Hydroxy-JWH-018 and 4-Carboxylic acid-JWH-073 
• All these samples are analyzed with a run time of 9.6 seconds using LDTD-API5600 

system 
 

K2/SPICE drugs are synthetic cannabinoids. When consumed, they mimic the effects of 
cannabis. Several US States have already made them illegal. The LDTD combined with a 
High Resolution TOF system allows for a  fast K2/Spice metabolite screening method in 
urine samples. For confirmation purposes, sensitivity can be increased by using MS/MS 
detection mode.  

Extraction procedure 1 (Screening) 
•100 µL Urine 
•10 µL Internal Standard 
•100 µL HCl (0.1N) in water 

• Vortex 30 seconds  
• 300 µL 1-Chlorobutane 

• Vortex 30 seconds  
• Centrifuge 14000 rpm / 2 minutes 
• Spot 5 µL of upper phase in LazWell plate. 

LDTD™ Ionization Source: 
 
The LDTD uses a Laser Diode to 
produce and control heat on the sample 
support (Figure 1) which is a 96 well 
plate. The energy is then transferred 
through the sample holder to the dry 
sample which vaporizes prior to being 
carried by a gas in a corona discharge 
region. High efficiency protonation with 
strong resistance to ionic suppression 
characterize this type of ionization, and is 
the result of the absence of solvent and 
mobile phase. This allows for very high 
throughput capabilities of 9 seconds 
sample-to-sample analysis time, without 
carry over. 
 

IR Laser 
 Beam 

LazWell™ Sample Plate  

Carrier Gas 

Corona Discharge 
Needle 

Mass  
Spectrometer 
Inlet 

Piston 

Transfer Tube 

Piston head 

Figure 1  Schematic of the LDTD ionization source. 
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4- Carboxylic acid -JWH-073 
 

QC-Low QC-Med QC-High 

Nominal conc. (ng/ml) 10 100 1000 

N 3 3 3 

Mean (ng/ml) 10.0 94.0 993.2 

RSD (%) 4.9 0.3 3.2 

%Nom. conc. 99.7 94 99.3 

Extraction procedure 2 (Confirmation) 
• 100 µL Urine 
• 10 µL Internal Standard in Methanol 
• 100 µL HCl(0.1N) in water 

• Vortex 30 seconds  
• 600 µL 1-Chlorobutane 

• Vortex 30 seconds  
• Centrifuge 14000 rpm / 2 minutes 
• Transfer and evaporate to dryness 300 µL of organic phase 
• Reconstitute with 30 µL of MeOH/Water (75/25) 
• Spot 4 µL in LazWell plate. 

LDTD Parameters 
• Laser power pattern : 
 Increase laser power to 45 % in 3.0 s 
 Decrease laser power to 0 % 

• Carrier gas flow: 3 L/min (Air) 

MS Parameters (Confirmation) 
• APCI (+)  
• Scan time : 0.05 s 
• DP: 100 
• CE : 30 eV 
• Product ion:  

5-Hydroxy-JWH-018:  358.2->230.16 ± 0.01  
4-Hydroxy-JWH-073: 344.2->155.00 ± 0.01 
5-Carboxylic acid-JWH-018: 372.2-> 155.00 ± 0.01 
4- Carboxylic acid -JWH-073: 358.2->230.12 ± 0.01 

MS Parameters (Screening) 
• APCI (+) 
• Scan time : 0.1 s 
• DP: 100 
• CE : 10 eV 
• TOF-MS:  

5-Hydroxy-JWH-018:  358.18 ± 0.01 
4-Hydroxy-JWH-073: 344.16 ± 0.01 
5-Carboxylic acid-JWH-018: 372.16 ± 0.01 
4- Carboxylic acid -JWH-073: 358.14 ± 0.01 

weighting: 1 / x 
y = 0.00278 x + -0.00198  
r = 0.99938   
 

Figure  3  Typical Standard curve in Scan mode: 5-OH-JWH-018  
 
 

 

Extraction procedure 1 

QC-Low QC-Med QC-High QC-Interf* 

Nominal conc. (ng/ml) 10 100 1000 10 

N 3 3 3 3 

Mean (ng/ml) 11.3 100.1 1055.9 10.3 

RSD (%) 6.2 4.7 5.9 10.7 

%Nom. conc. 112.5 100.1 105.6 102.5 

QC-Low QC-Med QC-High 

Nominal conc. (ng/ml) 10 100 1000 

N 3 3 3 

Mean (ng/ml) 9.9 102.8 997.2 

RSD (%) 9.7 8.5 7.9 

%Nom. conc. 98.9 102.8 99.7 

QC-Low QC-Med QC-High QC-Interf** 

Nominal conc. (ng/ml) 10 100 1000 10 

N 3 3 3 3 

Mean (ng/ml) 11.0 96.8 1008.6 10.4 

RSD (%) 6.8 1.4 11.2 1.7 

%Nom. conc. 109.5 96.8 100.9 104.3 

QC-Low QC-Med QC-High 

Nominal conc. (ng/ml) 2.5 25 125 

N 3 3 3 

Mean (ng/ml) 2.4 24.8 115.9 

RSD (%) 4.5 4.4 0.4 

%Nom. conc. 96.8 99.3 92.7 

Extraction procedure 2  
QC-Low QC-Med QC-High QC-Interf* 

Nominal conc. (ng/ml) 2.5 25 125 25 

N 3 3 3 3 

Mean (ng/ml) 3.1 23.4 124.8 26.9 

RSD (%) 2.3 4.2 11.2 11.3 

%Nom. conc. 90.4 93.7 99.8 107.6 

QC-Low QC-Med QC-High 

Nominal conc. (ng/ml) 2.5 25 125 

N 3 3 3 

Mean (ng/ml) 2.5 27.5 126.0 

RSD (%) 5.0 6.3 10.6 

%Nom. conc. 100.1 110.0 100.8 

QC-Low QC-Med QC-High QC-Interf** 

Nominal conc. (ng/ml) 2.5 25 125 7.3 

N 3 3 3 3 

Mean (ng/ml) 2.6 25.4 125.6 7.9 

RSD (%) 11.7 12.4 12.5 13.3 

%Nom. conc. 103.8 101.6 100.5 108.2 

Table 1  Accuracy and precision results of 4-Hydroxy-JWH-073  
 
 

 

Table 2  Accuracy and precision results of 5-Hydroxy-JWH-018  
 
 

 

Table 3  Accuracy and precision results of 5-Carboxylic acid-JWH-018  
 
 

 

Table 4  Accuracy and precision results of 4-Carboxylic acid-JWH-073  
 
 

 

*QC sample of 5-Hydroxy-JWH-018 fortified with 100ng/ml of 4-
Carboxylic acid-JWH-073  
 
 

 

**QC sample of 4-Carboxylic acid-JWH-073 fortified with 100ng/ml of 5-
Hydroxy-JWH-018 
 
 

 

Table 1  Accuracy and precision results of 4-Hydroxy-JWH-073  
 
 

 

Table 2  Accuracy and precision results of 5-Hydroxy-JWH-018  
 
 

 

Table 3  Accuracy and precision results of 5-Carboxylic acid-JWH-018  
 
 

 

Table 4  Accuracy and precision results of 4-Carboxylic acid-JWH-073  
 
 

 

weighting: 1 / x 
y = 0.000657 x + -0.000228  
r = 0.99672 
 

Figure  4  Typical Standard curve in confirmation mode: 5-COOH-JWH-018  
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