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Welcome 

• Welcome and Introductions by Smithers Viscient 

– Intro of Participants 

• Andre Schreiber 

• Alex Birsan 

– Overall premise of workshop 

– Review of Agenda 

 



Sciex 

• Sciex Presentation 

– 5600 Technology 

• Theory  

• Advantages of accurate mass  

• Software 

• Uses 

– Screening 

– Metabolite ID 

– Example Applications 

• Food screening 

• Environmental monitoring 

• ??? 



Alex Birsan, Product Manager, Phytronix 



 
High-Throughput Ion source  

 
Plug-and-play front end solution 

 
4-6 seconds sample to sample analysis time 
 
 Sensitivity, accuracy, linearity and reproducibility equivalent or 

superior to LC-ESI and APCI 
 

Can be combined with  Ion Mobility  for separation of Isobaric 
compounds. 
 

Used for Small molecule analysis (< 1200 amu) 
 
 

LDTD: Laser Diode Thermal Desorption 



LDTD Hardware :  Direct Clip-on source housing  



LDTD Software :  AAO Driver into Analyst®  

Run Batches as usual  Manual operation via direct control window  



  After Sample preparation, a small volume is transferred and 
dried into the well cavity 

  Compounds are vaporized Thermally 
  Neutrals are Ionized by solvent free APCI 
  Acquisition is achieved in less than 10 seconds per sample 
  Obtained results are quantitative 
  No carry over is observed 

 LDTD function overview 
 



 Principle of Operation 
 

 

 Dry Sample  

 

 ‘’Solvent-less’’ system 

 

 Precise laser power control 

 

 Quantitative analysis  

 

 4-6 seconds sample to sample 
analysis time 

 

 Can be combined with SelexION 
(DMS Ion Mobility)  for 
separation of Isobaric 
compounds. 

 

 Used for Small molecule analysis 
(< 1200 amu) 

 

 

 

 

 

 



 Principle of Operation 
 



 Principle of Operation 
 

Solvent free APCI 

APCI charges 
production of 10-10 
M/sec  

Vaporized material in 
desorption < 10-10 M/sec  

Minimal Ionic suppression working 
zone: 
Usual sample preparation with 
adapted volume ratio 

In Air, the reactive species is mainly hydronium ion-water clusters: 
 H3O+(H2O)n centered at n=4  (very efficient) 

For a 3 µA  discharge current, reactant available would be 10-10 M/sec 

Expected charge transfer to analytes of 100% 



Why do we dry the samples? 

 Flow injection can do same speed….  

Answer: Avoid ion suppression 

“Solvent-less’’ APCI:  major reactant is hydronium ions (water) 

  High efficiency proton transfer 
  No observable suppression up to the maximum charge 

generated by the APCI corona discharge 
  Sample preparation oriented to achieve optimal 

operational conditions 

 Principle of Operation 
 



 Laser Power Ramp 
 

Time (Sec) 

Laser Power(%) 

1 4 7 

65% 

<- 3 Second peak width -> 

Desorption peak (not 
chromatography peak) 



•  Generic laser pattern cover more than 95% of compounds 

•  No other LDTD parameter to tune (Air Flow = 3L/min) 

•  Optimization of the deposited volume on the plate  

•  Adjustment of the sample/solvent ratio in protein precipitation and 

liquid-liquid extraction 

•  Typical sample to solvent volume ratio: 1/4  

 

 Typical method development 
 



 Conclusion 
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•  Ultra High-Throughput at 7 seconds sample to sample 

•  Very low gas phase ionic suppression 

•  No carry over 

•  Linearity up to MS saturation 

•  Robustness and ease of use 

•  Wide range of applications (Toxicology, Forensic, Clinical) 
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Smithers Viscient 

• Smithers Presentation 

– Analytical Needs 

• Efficiency 

• Higher Throughput 

• Timing of Results 

– Collaboration Efforts 

• Laboratory Placement 

• Training and Support 

– Example Applications 

• Method Validation 

• Crop Residue Analysis 

• Ecotoxicology Testing 



Smithers Viscient 

• Smithers Instrument Evaluation 

– Assess utility for residue testing and pesticide screening  

• Control Matrix Preparation 

• ID Quant H1 test mix 

• Evaluate LOQ and precision 

– Collaboration Efforts 

• Laboratory Placement 

• Training and Support 

– Example Applications 

• Crop Residue Analysis 

• Method Validation 

• Ecotoxicology Testing 



Typical Method Validation 
Analyte:(200.5000 - 201.5000)

Regression: y = 3583.9x + 27.765 Corr=0.9986
Sample

Name

Sample Type Nominal

Conc. ()

Use

Record

Modified Accuracy %

blk Unknown N/A N/A
blk Unknown N/A N/A
std1 Standard 0.005   139.48
std1 Standard 0.005   142.61
std2 Standard 0.008   111.21
std2 Standard 0.008   113.02
std3 Standard 0.020  118.77
std3 Standard 0.020   104.26
std4 Standard 0.040  127.19
std4 Standard 0.040   112.89
std5 Standard 0.075  107.57
std5 Standard 0.075  130.67
std6 Standard 0.100  101.24
std6 Standard 0.100  108.33
blk Blank N/A NA
blk Blank N/A NA
CtrlA Quality Control 0.000  NA
CtlA Quality Control 0.000  NA
Ctrl B Quality Control 0.000  NA
Ctrl B Quality Control 0.000  NA
Ctrl C Quality Control 0.000  NA
Ctrl C Quality Control 0.000  NA
blk Blank N/A  NA
blk Blank N/A  NA
Low A Quality Control 0.100   129.23
Low A Quality Control 0.100   124.93
Low B Quality Control 0.100  115.11
Low B Quality Control 0.100  137.46
Low C Quality Control 0.100  133.30
Low C Quality Control 0.100   104.62
blk Blank N/A  NA
Mid A Quality Control 250.000   79.84
Mid A Quality Control 250.000  89.62
Mid B Quality Control 250.000   82.43
Mid B Quality Control 250.000  95.11
Mid C Quality Control 250.000 117.30
Mid C Quality Control 250.000 99.48
blk Blank N/A NA
High A Quality Control 1000.000 68.14
high A Quality Control 1000.000 107.66
high B Quality Control 1000.000 94.19
high B Quality Control 1000.000 119.21
High C Quality Control 1000.000 65.21
high C Quality Control 1000.000 82.54
blk Blank N/A NA
std1 Standard 0.005 130.28
std2 Standard 0.008 134.93
std1 Standard 0.005 146.52
std2 Standard 0.008 114.00
std3 Standard 0.020 59.52
std3 Standard 0.020 106.36
std4 Standard 0.040 69.92
std4 Standard 0.040 97.54
std5 Standard 0.075 57.75
std5 Standard 0.075 92.09
std6 Standard 0.100 92.95
std6 Standard 0.100 103.22std6 3.98E+02 0.103

Std5 2.75E+02 0.069

Std6 3.61E+02 0.093

Std4 1.68E+02 0.039

Std5 1.83E+02 0.043

Std3 1.04E+02 0.021

Std4 1.28E+02 0.028

Std2 6.05E+01 0.009

Std3 7.04E+01 0.012

std1 6.65E+01 0.011

Std2 5.40E+01 0.007

blk 5.00E+01 0.006

Std1 5.11E+01 0.007

High C 1.68E+02 0.039

High C 2.05E+02 0.049

High B 2.30E+02 0.056

High B 2.84E+02 0.071

highA 1.74E+02 0.041

High A 2.59E+02 0.064

Mid C 2.51E+02 0.062

blk 3.56E+01 0.002

Mid B 2.41E+02 0.059

Mid C 2.91E+02 0.073

Mid A 2.29E+02 0.056

Mid B 2.12E+02 0.052

blk 2.86E+01 0.000

Mid A 2.07E+02 0.050

Low C 7.55E+01 0.013

Low C 6.53E+01 0.010

Low B 6.90E+01 0.012

Low B 7.70E+01 0.014

Low A 7.41E+01 0.013

Low A 7.25E+01 0.012

blk 5.45E+01 0.007

blk 3.71E+01 0.003

Ctrl C 2.39E+01 0.001

Ctrl C 3.56E+01 0.002

ctrlB 6.81E+01 0.011

CtrlB 4.34E+01 0.004

ctrlA 4.23E+01 0.004

ctrlA 3.88E+01 0.003

blk 2.20E+01 0.002

blk 3.40E+01 0.002

std6 3.91E+02 0.101

std6 4.16E+02 0.108

std5 3.17E+02 0.081

std5 3.79E+02 0.098

std4 2.10E+02 0.051

std4 1.90E+02 0.045

std3 1.13E+02 0.024

std3 1.03E+02 0.021

std2 5.97E+01 0.009

std2 6.02E+01 0.009

std1 5.28E+01 0.007

std1 5.33E+01 0.007

blk 3.29E+01 0.001

blk 1.89E+01 0.002

Acquisition Method 071414H2.dam TripleTOF 5600

Sample ID Area (cps) Calculated

Conc. ()

Acquisition Date 7/15/2014 9:25:32 AM Tronix Tronix                           

Data File 20140715.dab 20140715

Standard Curve - Generally 6 points 

Controls - Generally 3 Controls 

Low fortifications – 5 Replicates 

Mid Fortifications – 5 Replicates 

High fortifications – 5 Replicates 



Residue Analysis 

Sample Extraction and Clean-up 



Residue Analysis 

Standard Curve Preparation 

• Spike control wheat forage extract with iDQuant H1 

• Primary H1 Stock solution made with 10 µl of a solution of H1 at 100 µg/ml into 990 µl control 

wheat forage extract 

• Serial dilution made using the control extract as the diluent to obtain 1000, 500, 100, 50, 10, 5, 1, 

0.5, 0.1 ppb solutions 

 

Partition Procedure 

• In a 2 ml glass autosampler vial add 50 µl of  spiked wheat forage solutions from above 

• Add 50µl of tetraborate buffer pH 9  

• Add 400 µl of ethyl acetate 

• Vortex  30 seconds 

• Allow for phase separation ~5 minutes  

• Aliquot 3 µL of upper layer on LazWell plate and let dry 



Residue Analysis 

Control Extracts 

Un-extracted 

Blank sample 
Extracted 

Blank sample 

Partitioning not very clear on picture 

for Extracted Sample, but it is 2 

immiscible layers 



Residue Analysis 

H1 Test Mix 
Mix of 20 pesticides at 100 ppm 

 

Analyte CAS No. Empirical Formula Exact Mass 

Ametryn 834-12-8 C9H17N5S 227.120467 

Azoxystrobin 131860-33-8 C22H17N3O5 403.116822 

Boscalid 188425-85-6 C18H12Cl2N2O 342.032669 

Chloroxuron 1982-47-4 C15H15ClN2O2 290.082206 

Diflubenzuron 35367-38-5 C14H9ClF2N2O2 310.032062 

Dimethomorph 110488-70-5 C21H22ClNO4 387.123737 

Dimoxystrobin 149961-52-4 C19H22N2O3 326.163043 

Famoxadon 131807-57-3 C22H18N2O4 374.126658 

Fipronil 120068-37-3 C12H4Cl2F6N4OS 435.938707 

Fludioxonil 131341-86-1 C12H6F2N2O2 248.039734 

Hexaflumuron 86479-06-3 C16H8Cl2F6N2O3 459.981616 

Kresoxim-methyl 143390-89-0 C18H19NO4 313.131409 

Linuron 330-55-2 C9H10Cl2N2O2 248.011934 

Neburon 555-37-3 C12H16Cl2N2O 274.063969 

Phenmedipham 13684-63-4 C16H16N2O4 300.111007 

Picoxystrobin 117428-22-5 C18H16F3NO4 367.103143 

Prometryne 7287-19-6 C10H19N5S 241.136117 

Siduron 1982-49-6 C14H20N2O 232.157563 

Terbutryne 886-50-0 C10H19N5S 241.136117 

Triflumuron 64628-44-0 C15H10ClF3N2O3 358.033205 



Residue Analysis 

Extraction from aqueous basic pH (9-10) is based upon log D 

prediction which shows all compounds should be extracted 

efficiently 

 



Residue Analysis 

LDTD Parameters 

• Standard uncoated LazWell Plate 

• Carrier gas (zero air)  set at 3L/min Air  

• Laser pattern used : 6 sec ramp to 45 %, 2 sec plateau 

 

La
se

r 
Po

w
er

(%
) 

<- 3 Second peak width -> 
Time 
(Sec) 

1 6 8 

45 

Desorption peak (not 

chromatography peak) 



Residue Analysis 

Diflubenzuron MS TOF 



Residue Analysis 

Diflubenzuron MS TOF 



Residue Analysis 
Diflubenzuron MS TOF Low Standards 



Residue Analysis 
Diflubenzuron MS TOF High Standards 



Residue Analysis 
Diflubenzuron Dedicated PI 



Residue Analysis 
Diflubenzuron PI Mode 



Residue Analysis 
Diflubenzuron Dedicated PI Mode 



Residue Analysis 
Linuron Dedicated PI Mode 



Residue Analysis 
Linuron Dedicated PI Mode 



Residue Analysis 
Diflubenzuron Dedicated PI Manual Tune Mode 



Residue Analysis 
Azoxystrobin Reproducibility  

Analyte: Azoxystrobin (372.0930 - 372.1030)

Regression: Not enough data points.                R2: N/A
Sample

Name

Sample Type Nominal

Conc. (ppb)

Area 

(cps)

Wheat extract LL, Injection 1 Unknown 10 21930.00

Wheat extract LL, Injection 2 Unknown 10 27420.00

Wheat extract LL, Injection 3 Unknown 10 21860.00

Wheat extract LL, Injection 4 Unknown 10 27660.00

Wheat extract LL, Injection 5 Unknown 10 22180.00

Wheat extract LL, Injection 6 Unknown 10 24280.00

Wheat extract LL, Injection 7 Unknown 10 23720.00

Wheat extract LL, Injection 8 Unknown 10 24150.00

Wheat extract LL, Injection 9 Unknown 10 26360.00

Wheat extract LL, Injection 10 Unknown 10 25860.00

Wheat extract LL, Injection 11 Unknown 10 23910.00

Wheat extract LL, Injection 12 Unknown 10 28100.00

Wheat extract LL, Injection 13 Unknown 10 22260.00

Wheat extract LL, Injection 14 Unknown 10 24160.00

Wheat extract LL, Injection 15 Unknown 10 24100.00

Wheat extract LL, Injection 16 Unknown 10 27600.00

Mean 24721.88

Stdev 2175.33

SE 8.80

15

16

13

14

11

12

9

10

7

8

5

6

3

4

1

2

Acquisition Method Azoxystrobin_high sens.dam

Sample ID

Acquisition Date 7/31/2014 3:06:31 PM

Data File ManualTune.bat



Residue Analysis 
Azoxystrobin Reproducibility  



Ecotoxicology Support 
Analyte:  (201.0977 - 201.1077)

Regression: y = 819.03104 x + -343.77997 (r = 0.99099) (weighting: 1 / x)                R2: 0.9821
Sample

Name

Sample Type Nominal

Conc. (ppb)

Dilution 

factor

Use

Record

Modified Accuracy %

BLK Blank N/A 1.00e+00  N/A

S1 Standard 1.000 1.00e+00  112.50

S2 Standard 2.000 1.00e+00  98.81

S3 Standard 5.000 1.00e+00  85.26

S4 Standard 12.500 1.00e+00  77.63

S5 Standard 17.500 1.00e+00  107.17

S6 Standard 25.000 1.00e+00  92.62

SAMPLE 13-2 Pore Water 3000 12.5  1.34

SAMPLE 13-X Pore Water 3000 1.25  0.89

SAMPLE 14-2 Pore Water 3000 12.5  1.48

SAMPLE 14-X Pore Water 3000 1.25  0.72

SAMPLE 15-2 Pore Water 3000 12.5  1.66

BLK Blank N/A 1.00e+00  NA

S1 Standard 1.000 1.00e+00  114.62

S2 Standard 2.000 1.00e+00  104.80

S3 Standard 5.000 1.00e+00  88.94

S4 Standard 12.500 1.00e+00  84.91

S5 Standard 17.500 1.00e+00  106.96

S6 Standard 25.000 1.00e+00  105.97

SAMPLE 13-2 Pore Water N/A 12.5  NA

SAMPLE 13-X Pore Water 3000 1.25  0.81

SAMPLE 14-2 Pore Water 3000 12.5  1.52

SAMPLE 14-X Pore Water 3000 1.25  0.67

SAMPLE 15-2 Pore Water 3000 12.5  1.63

SAMPLE 15 Pore Water 3000 1.25  1.17

SAMPLE 33-2 Pore Water 3000 12.5 1.06

SAMPLE 33-1 Pore Water 3000 1.25 0.78

SAMPLE 31-2 Pore Water 3000 12.5 1.66

SAMPLE 31-1 Pore Water 3000 1.25 1.10

SAMPLE 32-2 Pore Water 3000 12.5 1.28

SAMPLE 32-1 Pore Water 3000 1.25 0.76

BLK Blank N/A 1.00e+00 NA

S1-2 Standard 1.000 1.00e+00 118.06

S2-2 Standard 2.000 1.00e+00 104.06

S3-2 Standard 5.000 1.00e+00 82.09

S4-2 Standard 12.500 1.00e+00 86.72

SAMPLE 15 Pore Water 3000 1.25 1.21

SAMPLE 33-2 Pore Water 3000 12.5 1.24

SAMPLE 33-1 Pore Water 3000 1.25 0.89

SAMPLE 31-2 Pore Water 3000 12.5 1.88

SAMPLE 31-1 Pore Water 3000 1.25 1.12

SAMPLE 32-2 Pore Water 3000 12.5 1.26

SAMPLE 32-1 Pore Water 3000 1.25 0.81

BLK Blank N/A 1.00e+00 NA

S1-2 Standard 1.000 1.00e+00 122.23

S2-2 Standard 2.000 1.00e+00 102.83

S3-2 Standard 5.000 1.00e+00 93.64

S4-2 Standard 12.500 1.00e+00 91.52

S5-2 Standard 17.500 1.00e+00 111.20

S6-2 Standard 25.000 1.00e+00 110.52

SAMPLE 34 Pore Water 5 1.25 48.04

SAMPLE 35 Pore Water 100 3.13 90.55

SAMPLE 36 Pore Water 10000 313 62.77

S5-2 Pore Water 17.500 1.00e+00 116.07

S6-2 Pore Water 25.000 1.00e+00 110.47

SAMPLE 34 Pore Water 5 1.25 64.58

SAMPLE 35 Pore Water 100 3.13 89.00

SAMPLE 36 Pore Water 10000 313 49.46

0.06 2.266e4 28.434

0.05 1.244e4 15.801

0.05 1.609e4 20.313

0.06 2.200e4 27.618

0.05 1.746e3 2.583

0.06 1.21E+03 1.922

0.06 2.306e4 28.928

0.05 1.588e4 20.053

0.06 8.912e3 11.441

0.06 1.540e4 19.460

0.06 2.201e4 27.630

0.06 6.451e2 1.222

0.06 1.320e3 2.057

0.06 3.444e3 4.682

0.06 2.097e3 3.017

0.06 1.532e4 19.361

0.07 7.195e1 0.514

0.06 1.698e4 21.413

0.06 3.311e3 4.517

0.06 2.149e4 26.988

0.06 8.426e3 10.840

0.07 2.319e4 29.089

0.06 2.071e3 2.985

0.06 6.114e2 1.181

0.06 1.340e3 2.081

0.06 2.977e3 4.105

0.06 2.147e3 3.079

0.06 1.434e4 18.150

0.11 4.151e1 0.476

0.06 1.478e4 18.694

0.06 2.879e3 3.984

0.06 2.092e4 26.283

0.06 2.828e3 3.920

0.07 2.241e4 28.125

0.06 1.718e3 2.548

0.06 1.544e4 19.509

0.06 2.607e3 3.647

0.06 1.268e4 16.098

0.06 1.480e4 18.718

0.06 2.109e4 26.493

0.06 2.318e3 3.290

0.06 1.352e3 2.096

0.06 3.254e3 4.447

0.05 8.243e3 10.614

0.06 2.872e3 3.975

0.14 1.802e1 0.447

0.06 5.835e2 1.146

0.06 1.700e4 21.438

0.06 2.539e3 3.563

0.06 1.356e4 17.186

0.06 1.483e4 18.755

0.05 1.839e4 23.156

0.06 2.260e3 3.218

0.06 1.255e3 1.976

0.06 3.105e3 4.263

0.05 7.507e3 9.704

Sample ID RT 

(min)

Area (cps) Calculated

Conc. (ppb)

0.06 2.874e1 0.455

0.06 5.664e2 1.125

Acquisition Date 7/30/2014 3:55:38 PM User Name Tronix Tronix                           

Data File 20140730__matrix mached2.dab Result Table 20140730_ matrix mached complete batch

Acquisition Method 20140730_.dam Instrument Name TripleTOF 5600

LDTD 

Approx. 60 Samples 

7 seconds/sample = 7 minutes per set 

HPLC 

Approx. 60 Samples 

7 min/sample = 7 hours per set 



Smithers Viscient 
Diflubenzuron Dedicated PI Manual Tune Mode 



Smithers Viscient 



Conclusions 

Mass Spectrometer Parameters 

1. Calibrate 5600 Prior to use 

a) Generally 2 ppm resolution 

2. Analysis first in MS/TOF mode with extracted exact masses from TOF scan  

a) Generate Standard curves to quantify 

b) Generally obtained LLOQ obtained between 1 and 10 ppb 

c) Reproducibility ranging in 2-8% with n=3. No Internal Standard was used. 

3. Analysis next in Product Ion High Resolution Mode 

a) Two compound tested: Diflubenzuron and Linuron 

b) With Enhance sensitivity Azoxystrobin dynamic range of 0.1 to 100 ppb (detector 

saturation at 500 ppb) 

c) Diflubenzuron saturate too fast in Enhance mode, regular product ion give 

dynamic range of 0.5 to 1000 ppb. 

d) Reproducibility of Azoxystrobin at 10 ppb with n=16 is 8.8%. Internal Standard not 

used. 
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