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 Aim: Develop a fully automated sample preparation

•	Sample Preparation needs automation to increase throughput
•	As hands off as possible: From native sample to data without interaction
•	Automized preparation needs to be reliable and reproducible
•	Extracts are desired for reinjection and further experiments
•	Requires a user friendly interface so it can be used without programming 	
		  skills
•	 Ideal for aqueous environmental samples such as groundwater, surface-    	
		  water, raw and treated wastewater

 Conclusion
 
•	The developed workflow outperforms manual preparation
•	Hands off from native sample to data producing, 					   
		  extracts for reinjection all with a userfriendly interface. 
•	Application of the method to environmental 					   
		  samples showed good measurement parameters                                      		
		  and QCs even in heavy matrix.

 Application: 

 

 The developed Method: (see next page for detailed description)

•	Goes from native sample to data without manual interference
•	Centrifuges sample and uses a dilutor tool to sequentially add sample, in-	
		  ternal standards and standards
•	Dispenses this into a new vial thus creating extracts which can be 		
		  used for reinjections and other experiments.
•	Optimizes instrument time through interlacing the preparation and 		
		  acquisition. 

 RESULTS: 

•	Three coworkers were asked to compete against the automated workflow
•	7 samples were prepared each, spiked with standards and internal stan-		
		  dards.
•	Relative standard deviation of the measured peak area was determined for 	
		  150 compounds.
•	The automated workflow outperformed the manual performance 		
			   and required less time in the lab for preparation.
•	Reinjection of the same sample produces a relative standard deviation of 	
		  5 %.
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Industrial Waste Water Effluent

28 weekly
composite Samples Automated workflow:

- spiked calibra�on curve
- spiked ISTD

HPLC-MS Measurement:
- LC: reverse phase, 30 min 

- Exploris 240: 2 FS, ddp top5 
pos neg separately

Laboratory:

Data Analysis:
∑ 44 Targets and isotope labelled internal Standards



Method:
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1 Injection:
First action of the workflow is an injection.

Run Time per sample:
	 - 35 minutes
Liquid chromatography:
	 - Seperated on C18 RP Atlantis T3, 1.5x300 mm
	 - 100 μL injection Volume
	 - Linear gradient from 0 % MeOH + 0.1 % FA to 95 % MeOH
	 - Flow rate: 300 μL/min
Mass Spectrometry:
	 - Exploris 240 from ThermoFisher
	 - 1 FullScan at 240k followed by top 5 ddp MS2 at 15k

2 TrayHolder:
Two racks are used for this method. The native 
samples (1.5 ml) are placed in the back. The front 
rack holds empty vials. Now each native sample 
has a corresponding aligned empty vial.

Centrifugation:
4 Samples are moved to the centrifuge with a 
magnetic tip on the dilutor tool. Samples are cen-
trifuged at 2000g for 3-5 minutes depending on 
the matrix.
Afterwards the centrifuged samples are moved 
back to the sample rack.
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4 Aspiration of Sample:
A dilutor tool equipped with a 780 μL tube and a 
1 ml syringe was used. At first, the native sample 
is aspirated, normally between 500 to 650 μL.

Separation and Clean with Nanopure
A small volume (10 μL) of Nanpure is aspirated 
from the solvent reservoir to clean the outside 
of the needle and separate the sample from 
standards. 

Addition of isotope labeled internal Stan-
dard (ISTD)
To account for instrument fluctuations, degra-
dation and other fluctuations, ISTD are added to 
each sample. A small volume of the mix (normal-
ly 10 μL) is also aspirated into the dilutor tube.

Separation and Clean with Nanopure
Step 5 is repeated in order to clean the outside 
of the needle.

Addition of Standard and equalize Volume
If applicable (Calibration points, standard addi-
tion) a specific volume of an organic standard 
stock solution is added through aspiration of the 
dilutor. Volumes range from 10 to 50 μL.
In order to always have the same sample amount 
and organic content the workflow aspirates an 
equalizer volume of organic solvent depending 
on the added standard volume.

Dispense and Mix Sample
The entire sample is located in the dilutor tube 
at this point. The dilutor head moves to the tray 
containing the empty vials and dispenses the 
entire content into the vial. The content is aspi-
rated into the tube and dispensed again a few 
times for complete mixing.

Prepare Samples 2,3 and 4
The Steps 4 to 9 are repeated for the remaining 
centrifuged samples. 
Afterwards the autosampler waits for the ac-
quisition to end and will then continue with the 
next injection and preparation of samples 5 to 8.
At one point all samples are prepared and the  
autosampler will continue with injections until 
the sequence is done.
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SetUp:
PAL RTC from CTC
equipped with a dilutor, injector, Fast Wash, 
LCMS wash, combi centrifuge and cooled 
sample tray.

Time Line:

Key Points:

•	 optimized time usage through interlaced acquisi-
tion and preparation

•	 Creates Extracts, available for reinjections

•	 Can Generate Calibration Curves and Spike Samples

•	 Fully Hands Off from Sample to Data

•	 Controlled and Adjusted through a gUI In the 
Xcalibur Method Editor

•	 developed and ideal for aqueous environmental 
samples (ground Water, Surface Water, Raw and 
Treated Waste Water)

Settings through GUI

The workflow was scripted using PALScriptEditor and its 
object based programming language. The Script was ex-
ported as xml file and can be imported through Xcalibur 
Method editor.

One method for All:
All settings are set in one method, from defining calibra-
tion points, to sample volume, centrifugation speed or dis-
abling sample preparation completely.


