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Purpose 
•  High-throughput screening of Drugs of Abuse in urine 
Method  
•  Liquid-Liquid extraction followed by LDTD-MS/MS analysis 
•  Quantification:  

•  Linearity: r2 > 0.995  over the calibration range (4 to 800 ng/mL)  
•  Samples were analyzed with a run time of 9 seconds using LDTD- 
MS/MS system 

Toxicology laboratories generally use screening methods to obtain a 
semi-quantitative response for samples suspected of containing drugs 
of abuse. Some screening techniques are fast but less specific and 
generate by far too many false positive results. Using mass 
spectrometry combined with ultra-fast high-throughput LDTD ion 
source enhances specificity while maintaining and even surpassing the 
speed and throughput of traditional screening methods. 
   
The objective of this experiment is to validate a simple urine extraction, 
to validate the analysis method and to test different real samples using 
the LDTD-MS/MS. A cross validation study against the LC-MS/MS 
approach for the analysis of targeted drugs of abuse (PCP, ecstasy 
metabolite, amphetamine and methamphetamine) was done in order 
to evaluate the performance of the proposed alternate LDTD-MS/MS 
method. 

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 and 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 6 seconds sample-to-sample analysis time, without carry 
over.  

Figure 1  Schematic of the LDTD ionization source 

Figure 2  LDTD system on Sciex 5500 QTrap® 

Liquid-Liquid extraction procedure: 
100 µL urine sample or calibration standard 
20 µL Internal standard solution  
(Amp-d5, Met-d9, PCP-d5 and MDMA-d5 at 750 ng/mL in 
Water:Methanol (1:1)) 
250 µL of NaOH (1M) 
250 µL 1-Chlorobutane 
Vortex and centrifuge 
Transfer 100 µL of organic upper layer in a clean tube and add  
10 µL HCl (0.01N in methanol) 
Vortex 
Transfer 6 µL in a LazWell™ plate 
Dry prior to analysis 

    LDTD Parameters 
• Laser power pattern : 
 Increase laser 
power to 45 % in 3.0 
sec 
 Maintain for 2 sec 
 Decrease laser 
power to 0 % 

• Carrier gas flow (Air) :  
 3 L/min 

 

MS Parameters 
• APCI (+)  
• Dwell: 10 msec 
• Corona discharge: 3 µA 
• DP: 100 V 
• MRM mode (see Table 1) 

         Instrumentation  
• LDTD model: S-960 
• MS: Sciex 5500 QTrap® 

 

METHOD 

Linearity results: 

A standard calibration curve, ranging from 4 to 800 ng/mL, was prepared 
in blank urine matrix and analyzed in triplicate for amphetamine, 
methamphetamine, MDEA and MDMA. A larger range is allowed for PCP 
and MDA (4 to 2000 ng/mL). All curves have 0.996 coefficients or better 
(Table 2). Figure 3 and 4 present typical calibration curves for 
Amphetamine and MDEA, respectively .  

  
• Generic and fast sample preparation method for the simultaneous 
screening of Amphetamine, Methamphetamine, PCP, MDA, MDMA and 
MDEA in urine.  
 
• Sample analysis is performed in 9 seconds by LDTD-MS/MS 
 
• Good precision and accuracy was obtained. No carryover was observed 
 
• Good Linearity over a calibration range of 4 to 800 ng/mL 
 
• Cross-validation with LC-MS/MS shows no false negative results and good 
correlations 
 

Compound Q1 Q3 CE  

Amp (Quant.) 136 119 10 

Amp (Conf.) 136 91 40 

Met (Quant.) 150 119 15 

Met (Conf.) 150 91 40 

PCP (Quant.) 244 159 20 

PCP (Conf.) 244 91 40 

MDA (Quant.) 180 133 25 

MDA (Conf.) 180 105 30 

MDEA (Quant.) 208 163 20 

MDEA (Conf.) 208 105 35 

MDMA (Quant.) 194 163 15 

MDMA (Conf.) 194 105 30 

Amp-d5 141 124 10 

Met-d9 159 125 15 

PCP-d5 249 164 20 

MDMA-d5 199 165 15 

Table 1  MRM method transitions 

Figure 3  Amphetamine calibration curve  

Figure 4  MDEA calibration curve  

RESULT 

Cross validation study results: 

The most important aspect in a screening method is to provide a Positive flag 
for all samples that contain targeted drugs. No false negative reports were 
observed using LDTD-MS/MS with real patient samples tested. 72 real patient 
urine samples have been tested with this method to correlate with results 
obtained using LC-MS/MS method. Figure 5 and 6 show correlations over 
0.993 for the LC/LDTD cross validation with Amphetamine and 
Methamphetamine. Similar results were obtained for PCP, MDA, MDMA and 
MDEA. 

Figure 5  Real samples screening values compared to LC-MS/MS for Amphetamine 

For research use only. Not for use in diagnostic procedures. 

Intra-Run precision/accuracy: 

Intra-run precision/accuracy are calculated. Accuracy ranging from 81.0 to 
108.6 % and precision ranging from 0.5 to 13.9 % were obtained. Results for 
Amphetamine and MDA are reported in Table 3 and Table 4. Similar results 
were obtained for Methamphetamine, PCP, MDEA and MDMA. 

 

Table 3 Intra-run precision and accuracy of Amphetamine 

LLOQ QC-Low QC-Med QC-High ULOQ  

Conc. (ng/mL) 4 8 80 400 800 

N 3 3 3 3 3 

Mean (ng/mL) 4.1 7.7 77.2 418.1 775.4 

%RSD 0.7 2.6 1.8 2.1 0.7 

%Nom 101.7 95.7 96.5 104.5 96.9 

Compound R 

Amphetamine 0.99917 

Methamphetamine 0.99896 

PCP 0.99778 

MDA 0.99692 

MDEA 0.99817 

MDMA 0.99835 

Table 2  Linearity results 

Table 4 Intra-run precision and accuracy of MDA 

LLOQ QC-Low QC-Med QC-High ULOQ  

Conc. (ng/mL) 4 8 80 800 2000 

N 3 3 3 3 3 

Mean (ng/mL) 4.2 7.4 78.7 828.4 1974.1 

%RSD 5.6 5.1 4.3 3.6 10.0 

%Nom 104.7 92.8 98.3 103.5 98.7 

Figure 6  Real samples screening values compared to LC-MS/MS for Methamphetamine 


