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OVERVIEW 

INTRODUCTION 

RESULT 

CONCLUSION 

• The LDTD® technology combined with a mass spectrometer system allows ultra-fast and 

specific drug screening in urine samples with automated and generic sample preparation 

  

• One MRM method and One well used to screen 35 drugs in 9 seconds per sample. 

Purpose 
• Simultaneous screening for various drugs of abuse in urine using a 

positive/negative MRM method in 9 seconds per sample 

• Generic salt assisted liquid-liquid extraction (SALLE) sample preparation for all 

drugs with different polarities 

Method 
• 149 human urine samples were hydrolyzed, extracted and analyzed using 

LDTD®-MS/MS and LC-MS/MS methods 

Result 
• Automated and high-throughput extraction process 

• Efficient identification of positive and negative drug samples are obtained within a 

few seconds 

• All samples are analyzed with a run time of 9 seconds using LDTD®-MS/MS 

 Screening various drug families in urine samples traditionally required 

several different immunoassay reagents. In order to reduce the number of 

screening assays, some laboratories are moving to mass spectrometry to allow 

accurate and broad detection of drugs using a single screening method. The 

drugs of interest have different polarities and require a long LC chromatographic 

analysis to separate and elute these different chemical families. To increase the 

sample analysis throughput, LDTD® -MS/MS using fast ß-glucuronide digest and 

generic SALLE is evaluated. 

  

 LDTD® -MS/MS offers specificity combined with an ultra-fast analysis for 

an unrivaled screening method. To develop this application, we focused on 

performing fast and simple extraction method using a SALLE procedure. Thirty-

five drugs of abuse from different classes (opioids, benzodiazepines, 

amphetamines, barbiturates, cocaine, etc.) are analyzed simultaneously with 

quantitative screening results obtained in less than 9 seconds per sample. 

    LDTD ® Parameters 
• Laser power pattern : 

 Increase laser power to 65 % in 6.0 s 

 Maintain at 65 % for 1 second 

 Decrease laser power to 0 % 

• Carrier gas flow (air) : 3 L/min 

Figure 1  Schematic of the LDTD® ionization source. 

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. The sample gets dried and 

vaporized prior being carried by a 

gas in a corona discharge region. 

This type of ionization is 

characterized by a strong 

resistance to ionic suppression 

because of the absence of solvent. 

LDTD® ionization reduces sample-

to-sample analysis time to 9 

seconds and allows high 

throughput capabilities without 

carry over.  

For Research Use Only. Not for use in diagnostic procedures. 

Automated Sample Preparation 

Instrumentation (LDTD® -MS/MS)  
• LDTD® model S-960, Phytronix Technologies 

• QTRAP® 5500 System from Sciex 

   MS Parameters 
• APCI (+) positive 

• Scan time : 3 msec 

Total run time: 9 seconds 

• 6 µL :Purified b-Glucuronidase (IMCSyme) 

• 8 µL Internal standard (in Rapid hydrolysis buffer) 

• 20 µL urine sample 

• Vortex and incubation (55°C / 15 minutes) 

• 150 µL NaCl (saturated solution) 

• 600 µL Acetonitrile 

• Vortex. Let phase separation. 

• Transfer 2 µL upper layer in LazWell™ plate* 

• Analyze after complete solvent evaporation 
 

* EDTA coated LazWell™ plates were used 

Compound Q1 Q3 

2-OH-ethylflurazepam 333,1 211,2 

Alprazolam 311 274 

Diazepam 285 154,1 

Estazolam 295 205 

OH-alprazolam 325,1 204,9 

OH-triazolam 359 331 

Lorazepam 321 275 

Nordiazepam 271,1 140,2 

Oxazepam 287 241 

Temazepam 301,1 255 

OH-midazolam 342,1 203 

7-aminoflunitrazepam 284 236 

Chlordiazepoxide 300 227 

Clonazepam 316 214 

Benzolecgonine 290 168 

MDA 180 133 

MDEA 208 163 

MDMA 194 163 

Compound Q1 Q3 

Amphetamine 136 119 

Methamphetamine 150 119 

Cotinine 177 80 

Dextromethorphan 272 171 

Methadone 310 265 

EDDP 278 234 

MOR-HYM 286 165,2 

Oxycodone 316 241 

Codeine 300 215 

Oxymorphone 302 227 

Hydrocodone 300 257 

Oxazepam-d5 292 245,9 

Temazepam-d5 306,1 260 

OH-triazolam-d4 363,1 335 

Benzolecgonine-d8 298 171 

Met-d9 159 125 

Methadone-d9 319 268 

Table 1&2  Positive MRM drugs transitions 

LDTD® -MS/MS Method (pos/neg) 
 A single specific MRM method filled with a set of transitions in positive 

mode and a set in negative mode is used. This method includes 35 positive 

ionization transitions and 5 negative ionization transitions with analysis 

performed in ONE WELL.  Figure 4 shows the MRM transitions method: 

Figure 5  Typical Precision and accuracy screening curve (BZE curve)  

METHOD 

Method Cross Validation Against LC-MS/MS Method 

 
The upper layer of the SALLE extraction was also analyzed using 

LC-MS/MS as reference method for positive / negative real sample 

evaluation. The LC-MS/MS analytical method uses a sufficiently 

long gradient to limit the matrix effect and ionic suppression 

associated with the reduced sample cleaning. ESI ionization mode 

was used with a specific transition and retention time for each drug. 

In Figure 6, a picture of the LC-MS/MS system is showed. 

Evaluation of False Negatives 

 
• The most important aspect in a screening method is to provide a Positive flag for all samples that contain targeted drugs 

• Using SALLE extraction, no false negative reports were observed using LDTD®-MS/MS with the 149 real samples tested 

• As previously observed, fast glucuronide hydrolysis is required to detect glucuronidated drug 

DISCUSSION 

• Full automated process using TECAN robot system 

  

• Low sample (20 µL) and reactive (6 µL enzyme) volume used 

 

• Hydrolysis of glucuronide is necessary for adequate drug detection but a fast hydrolysis process (15 minutes) is performed using 

purified b-glucuronidase from IMCSyme 

 

• Fast sample analysis (9 seconds/sample) using LDTD® system 

 

• A single MRM acquisition method for the targeted screening using both Positive and Negative Ionization modes with a specific 

transition for each drug 

 

• Similar screening method using Immunoassays would require more than 7 different reagents to encompass all the drug classes 

Evaluation of Positives and False Positives 

Drug Cut off LC-MS/MS LDTD®-MS/MS 

ID LDTD®-MS/MS 

Lower screening 

(ng/ml) 

Screening  

Cut off used 

(ng/ml) 

Positive 

sample 

(N) 

Positive 

sample 

(N) 

False positive 

(%) 

2-OH-ethylflurazepam 100 200 1 1 0.0 

Alprazolam 25 200 22 23 0.7 

Diazepam 25 200 1 2 0.7 

Estazolam 25 200 0 0 0.0 

OH-alprazolam 25 200 29 32 2.0 

OH-triazolam 25 200 0 0 0.0 

Lorazepam 25 200 14 16 1.3 

Nordiazepam 25 200 18 18 0.0 

Oxazepam 25 200 30 31 0.7 

Temazepam 25 200 23 27 2.7 

OH-midazolam 25 200 0 1 0.7 

7-aminoflunitrazepam 100 200 0 9 6.0 

Chlordiazepoxide 25 200 0 2 1.3 

Clonazepam 25 200 0 11 7.4 

Benzolecgonine 18.8 150 11 12 0.7 

MDA 125 500 0 6 4.0 

MDEA 62.5 500 0 0 0.0 

MDMA 62.5 500 3 3 0.0 

Amphetamine 62.5 500 17 17 0.0 

Methamphetamine 62.5 500 5 5 0.0 

Cotinine 31.3 250 101 101 0.0 

Dextromethorphan 15.6 125 0 3 2.0 

Methadone 18.8 150 9 9 0.0 

EDDP 18.8 150 9 11 1.3 

MOR-HYM 150 300 48* 62 9.4 

Oxycodone 37.5 300 25* 25 0.0 

COD-HYC 37.5 300 30* 33 2.0 

Oxymorphone 37.5 300 44* 49 3.4 
Amobarital/ 
Pentobarbital 100 200 0 1 0.7 

Phenobarbital 100 200 2 9 4.7 

Secobarbital 100 200 0 2 1.3 

Butalbital 100 200 1 4 2.0 

Table 4  Evaluation of positives and false positive  of  149 real samples 

1) Salary/Consultant Fees: Phytronix 

   MS Parameters 
• APCI (-) negative 

• Scan time : 3 msec 

Total run time: 9 seconds 

Compound Q1 Q3 

Amobarital/ 
Pentobarbital 225,2 182,2 

Phenobarbital 231,2 42 

Secobarbital 237,3 42,1 

Butalbital 223,1 42 

Phenobarbital-d5 236,1 42,2 

Table 3   

Negative MRM transition of drugs 

Figure 3  LDTD® model S-960 coupled with Sciex 

QTRAP® 5500 

Figure 2  Tecan Evo® liquid handling system (8-tips) 

used for automated sample preparation of urine 

samples  

Each drug of interest was spiked in blank human urine to prepare 

a screening curve dilution (concentration range: Blk, 50%, 100% 

and 200% of cut off concentration reported in literature). Further 

dilutions were performed to evaluate the LOQ. Eight replicates 

were analyzed and plotted using 2 times the standard deviation. 

In Figure 5, typical precision and accuracy curve for BZE is 

demonstrated.  

The measured LOQ for each drug is reported in Table 4. 

Figure 4  Positive/Negative MRM method for LDTD® -MS/MS analysis. 

Figure 6  LC-MS/MS system  

Precision and Accuracy of Screening Method with 2X Standards Deviation Range 

* LC-MS/MS positive samples for at least one opiate drug. 
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