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 LCMS Solutions   



The Need for Speed 

Flexible HPLC front end 
  - flexibility in the pressure range  

 - speed and resolution 

 - reproducibility / precision   

 - robust  

 - low carry over 

 - throughput  

 - cost saving and easy to use and to maintain UHPLC 

  

 
Mass spectrometer  
  - fast polarity switching 

 - fast scan speed  

 - high number of MRM transition  

 - robust 

 - no cross talk 

 - cost saving and easy to use and to maintain  

  

 

A powerful solution combines good performance on the front end as 

well as on the mass spectrometry side: 

 



UF-MRM UF-Switching 

UF-Scanning 

UF-Scanning : high-speed scanning rate for high-quality mass spectra 

UF-MRM : maintain data quality and sensitivity  

UF-Switching : high-speed polarity switching   

Fusion of UF-Technologies 



Conventional collision cell 

Ions lose momentum due to 

collision with gas. 

UFsweeper collision cell 

Long Ion-pathway in collision cell 

>Entrance and Exit-potential are equal<  

Short Ion-pathway in collision cell 

>Entrance and Exit-potential are different<  

UFsweeper™ efficiently accelerates ions out  of 

the collision cell without losing momentum. 

Like a rolling stone on a slope… 



UF-Technology: qualitative / quantitative data 

MRM 
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Chronology of UF-Technology 

2010 
AUGUST 

2015 
ASMS 2015  
MAY 

2012 
MAY 

2013 
AUGUST 

GLOBAL LAUNCH  
LCMS-8030 
First mass spectrometry  
company to achieve a scan  
speed of 15,000u/sec and  
polarity switching time of  
15msec 

LCMS-8040 
Increased sensitivity  
by a factor of 5  
compared to the  
LCMS-8030 

LCMS-8050 
First mass spectrometry  
company to achieve 5msec  
polarity switching time and 
a scan time of 30,000u/sec.  
Increased sensitivity by 30  
times compared to LCMS-  
8030 

LCMS-8060 
A new vision in sensitivity. 
It simply changes everything.  
Increased sensitivity by 90  
times compared to LCMS-  
8030 

LCMS-8040 LCMS-8050 LCMS-8060 



CONFIDENTIAL  

 LCMS 8060 

Heated ESI 

Ionization Unit 

High-temperature gas supplements the 
nebulizer gas, improves desolvation 
efficiency. This facilitates the ionization 
of a wide range of compounds. 

Patented Q-array ion guide 
is designed to effectively 
focus ions over a wide m/z 
range by overlapping 
multiple  electric fields. 

Qarray® UF-Lens® Quadruple rods 

Combines two multi-pole RF ion 
guides to achieve efficient ion 
transport and high sensitivity. 

A high-performance hyperbolic mass filter 
with a proven track record in LC/MS, it 
maintains high ion transmittance and high 
sensitivity, even at a high-speed scanning 
rate of 30,000 u/sec. 

A high-sensitivity, high-speed collision cell, the proprietary UFsweeper III 
accelerates ions out of the collision cell without loss of momentum. 
Achieving fast sweeping on successive scans, it offers twice the CID 
efficiency of UFsweeper II, maintains signal intensity, and suppresses 
crosstalk, even for high-speed or simultaneous multi-component analysis. 

UFsweeper®Ⅲ Collision Cell 

Designed without 
cables or tubes; 
utilize a one-touch 
lever to perform 
simple attachment 
and detachment of 
the unit 

The ultrafast high-voltage power 
supply allows high-speed 
positive/negative ion mode 
switching of the detector 
voltage. 

Ultrafast Response  
Detector 

Ultrafast Response  
Power Supply for Polarity Switching 

Desolvation line 
Desolvation line capillary 
with increased diameter 
to dramatically enhance 
ion production 



APCI-8060 

ESI-8060 

DUIS-8060 

„Plug in“ Source 

- Cable and tube free ion source  

- Fast and easy source exchange 
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• Easy 

• Quick  

• Vent free! 

 

 

Desolvation Line exchange 
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Safety 

Regulatory bodies have 

increased the number of 

regulated pesticides and 

the maximum residue 

level allowed 





 Food extracts of mint, tomato and apple  

 

 SAMPLE PREPARATION: QuEChERS protocol.  

   Final extracts prepared in CH3CN without any dilution. 

 

 CALIBRATION CURVE: A six point calibration curve from 2 

to 100 pg/μL generated using spiked IS (Atrazine-d5 and Diuron-d6) 

Materials 



Methods: 



Results: LINEARITY 
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429:Novaluron | Rt 7.734 minutes  
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225:Promecarb | Rt 6.120 minutes 
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 Linearity was assessed over a six point calibration curve from 0.002 – 0.1 mg/kg (2 – 100 pg/µL). 

 All 646 pesticides achieved excellent R2 values greater than 0.99 in both tomato and mint spiked extracts  

with typical values greater than 0.996  

Linear fit and 1/C weighting for all compounds 



Repeatability -1- 

 To assess the robustness of the system and the developed method during routine analysis, repeat 

injections of a mint matrix sample spiked with 646 pesticides at 0.050 mg/kg, were analysed over a 24 hour 

period 



Repeatability -2- 

 To assess the robustness of the system and the developed method during routine analysis, repeat 

injections of a mint matrix sample spiked with 646 pesticides at 0.050 mg/kg, were analysed over a 24 hour 

period 



Response to differing matrices -1- 



Response to differing matrices -2- 



Matrix effects -1-  



Matrix effects -2-  



Pesticides Solutions 

646pesticides in 10.5 minutes 

3 MRMs per compound (1,929 transitions) 

5ms rapid positive/negative switching 

646 pesticides spiked into a mint extract at 0.010 mg/kg 
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LCMS-8060 SPEED/Polarity switching 

Between 6.45 and 6.60 min 220 MRMtransitions overlapped.  

199 MRMs positive mode and 21 MRMs negative mode.  

25 compounds eluted 

Avg peak area RSD% was <3% 



No. Compound 

Peak width 

(min.) 
Peak 

width 

change 

(%) 

Without 

POISe 

With 

POISe 

1 Methamidophos 1.193 0.466 -60.9 

2 Propamocarb 0.937 0.473 -49.5 

3 Omethoate 0.773 0.247 -68.0 

4 
Butocarboxim  

sulfoxide 
0.664 0.205 -69.1 

5 Aldicarb sulfoxide 0.545 0.195 -64.2 

6 Dinotefuran 0.460 0.247 -46.3 

7 Oxamyl 0.317 0.248 -21.8 

8 DMPF 0.309 0.254 -17.8 

9 
Demeton-S-methyl  

sulfoxide 
0.418 0.271 -35.2 

10 
Demeton-S-methyl  

sulphone 
0.277 0.248 -10.5 

11 
Ethiofencarb 

sulphone 
0.233 0.220 -5.6 

(B) 2 µL extract co-injected 

with the POISe (40 µL water) 

  

(A) 2 µL extract in ACN 

injection without the 

POISe 

Performance Optimising Injection Sequence 
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Highly polar pesticides 



 Food extracts of apple  

 

 SAMPLE PREPARATION: chopping, freezing, 

homogeneizing, adding 1% FA in MeOH solution and 

centrifuge 

 

 LINEARITY CURVE: Six point curve from 5 to 200 pg/μL 

generated by spiking samples. 

 

 CALIBRATION CURVE: using deuterated IS 

Materials 



 COLUMNS:   
 

- SIELC Obselisc R 

- Hypercarb PGC 

- SeQuant ZiC-HILIC 

- SeQuant ZiC-cHILIC 

- Scherzo SM-C18 

- Scherzo SW-C18 

- Fortis Phenyl 

- Luna Phenyl Hexyl 

- Restek IBD  

Method development: 

 MOBILE PHASES & ADDITIVES: 
 

 - Acetic acid 

 - Formic Acid 

 - Ammonium formate 

 - Ammonium acetate 

 - Ammonium hydroxide 



Final methods: 



High Polar Pesticides: method 1 

All compounds were quantified in the range 0.005 – 0.2 mg/kg with 

correlation coefficients greater than 0.9975 



Linearity results method 1 



High Polar Pesticides: method 2 

All compounds were quantified in the range 0.005 – 0.2 mg/kg with correlation 

coefficients greater than 0.9975 



Linearity results method 2 



Linearity 

- 3 MRM transitions/compound (only 

     2 for kasugamicyne 

 

- All polar pesticides quantified at  

    0.01 mg/kg  Lower than EU  

    MRL required (0.02-0.1 mg/kg) !!! 

 

- Sensitivity is easily reached without  

     derivatization  it is also possible 

     to dilute the sample extract and  

     reduce matrix effect  
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Water Safety 

LCMS-8050,analytes were ionized 

using negative mode electrospray 

ionization. The method required 

only 3.15 minutes.  

 

Linearity from 2.5-25 fg (S/N>10) to 

3200 fg on column  

Perfluorinated Compounds 


