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General Workflow for Sample Analysis

DATA ANALYSISINSTRUMENT ANALYSISSAMPLE PREPARATIONSAMPLE HANDLING

 Solvent Extraction

 Solid-phase Extraction (SPE)

 QuEChERS

 Evaporation

 Derivatization

 Centrifugation

 Dilution

 Preconcentration

Drawbacks

 Time-consuming

 Labor-intensive

 Human error

AUTOMATED
SAMPLE PREPARATION

DATA ANALYSISINSTRUMENT ANALYSISSAMPLE PREPARATIONSAMPLE HANDLING
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VetDrug Explorer Workflow

Thermo Scientific™
HyperSep™ Retain PEP Cartridges

Condition SPE
• 3 mL methanol
• 3 mL water

Sample Load 
1 mL of the supernatant 
was passed through the 
column and discarded

Collection
2 mL of the supernatant 
was passed through the 
SPE column and collected

Inject 2 µL to LC-MSMS

SPE Cleanup

Automated SPE 
cleanup & injection
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Solid Phase Extraction (SPE) 

OBJECTIVES:

In general, SPE can be used for three 
important purposes:
• Removal of interfering compounds

• Concentration of the analyte

• Transfer of analyte into a suitable 
solvent for analysis

A sample preparation technique often used by chromatographers prior to analysis.
SPE makes use of a solid phase material (there are many to choose from) that
functions to retain the interfering substances, while solvents elute the sample,
which is collected and analyzed.
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Solid Phase Extraction (SPE) 
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LCTech FREESTYLE System

AUTOMATED

SOLID PHASE EXTRACTION 
INTELLIGENT SYSTEM SOLUTION
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FREESTYLE BASIC

Needle

SPE Gripper

Valves, syringe pump & 
others on top of y-axis 

Flexible robotic area; the 
appropriate area can be created at 
any time by choosing the right racks

Rinsing and waste port
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FREESTYLE BASIC

NEEDLE – the key for the work

• Double walled with two independent lines
• In the needle
• Around the needle with spraying holes (360°)
• Hot sealed – no gap open

• Thin holes arranged in 360° for
• spraying solvent into a vial or into vacuum chamber for 

rinsing and cleaning
• removing the air during filling a closed vial with sample

• Sharp tip for piercing any septum without taking 
out a piece of  the septum (e.g. needle inlet do not get 
blocked) and the septum will be restored after taking out 
the needle



9

FREESTYLE BASIC

RACKS – The Key for Flexibility

• For vials from 1.0 mL to 1000 mL (e.g. standard flasks, round 
bottom flasks, TurboVap, Büchi, test-tubes, …)

• Racks can be cooled or heated.
• With protection for light sensitive samples 
• Vials and flasks can be sealed with septa.

• No service or tools needed
• Racks can be individually 

positioned by hooking them 
into a toothed plate.
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FREESTYLE SPE

FLEXIBILITY JUST BY ADAPTERS

SPE Module

One rack for all kind of columns: reusable adapters allow an easy to change and mixed
setup for all kinds of columns.

• For all standard SPE-cartridges/columns 
from 1 mL up to 15 mL

• For all standard immunoaffinity 
columns (1 mL/3 mL)

• For glass columns for max. dimensions  
105 mm x 17.5 mm ID 
(length x diameter)



11

FREESTYLE SPE

• Standard three solvents, upgrade option up to 
six or even fifteen solvents

• Positive pressure up to 4 bar for all steps in 
which liquids are used.

• Pressure Monitoring: If one column is blocked, 
this one will be taken out of the run, the 
system gets rinsed and continues the sequence 

SPE Module
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FREESTYLE SPE

EQUILIBRATION

SPE GRIPPER - Grasp and seal SPE columns tightly

LOADING WASHING ELUTING
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FREESTYLE SPE

VALVES AND SYRINGE PUMP – Pass solvent through SPE column 

EQUILIBRATION LOADING WASHING ELUTING
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FREESTYLE SPE

NEEDLE, VALVES AND SYRINGE PUMP– Transfer and pass the sample through SPE column 

EQUILIBRATION LOADING WASHING ELUTING
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FREESTYLE SPE

VALVES AND SYRINGE PUMP – Pass solvent through SPE column 

EQUILIBRATION LOADING WASHING ELUTING
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FREESTYLE SPE

ELUTION, EXACTLY AS YOU REQUIRE SEVERAL ELUTION PROCEDURES

EQUILIBRATION LOADING WASHING ELUTING
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FREESTYLE SOFTWARE

SOFTWARE – very easy handling

• SPE method: Software allows the 
transfer of nearly any manual method 
straight to an automation.

SPE Method Development: 

• Drag & drop to create the 
Method.

• Each button there can be 
individually changed and 
adopted by using the “bars”. 
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VetDrug Explorer Workflow

Thermo Scientific™
HyperSep™ Retain PEP Cartridges

Condition SPE
• 3 mL methanol
• 3 mL water

Sample Load 
1 mL of the supernatant 
was passed through the 
column and discarded

Collection
2 mL of the supernatant 
was passed through the 
SPE column and collected

Inject 2 µL to LC-MSMS

SPE Cleanup

Automated SPE 
cleanup & injection

Injection Unit



19

Screening of Veterinary Drug Residues 
in Animal-derived Foods

Product: Thermo Scientific™
HyperSep™ Retain PEP
Cartridges 60 mg 3 mL

Sorbent: Porous polystyrene divinylbenzene (DVB)
material with functionalized grou
modification, large capacity, and high purity 

Property: Remove most of the protein, fat, and
phospholipid interference in meat samples

SPE Cartridge

Meat samples
• Protein (15–25%)
• Fat (5–25%)
• Phospholipids (1–3%)
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The 194 veterinary drugs were
added to the matrix of pork, pig
liver, chicken, duck, etc.

The results show that the detection
rate of all compounds in the matrix
was >84% when the concentration
was 1.0 μg/kg.

The detection rate of all compounds
in the matrix was >92% when the
concentration was 5.0 μg/kg

The recovery percentage of spiked
concentrations of 1.0 μg/kg and
5.0 μg/kg was between 50 and
120%.

Screening of Veterinary Drug Residues 
in Animal-derived Foods
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• HPLC Direct Injection Module

• QuEChERS Cleanup

• EVAporation module 

• GPC Module

• FREESTYLE XANA

Additional Module

Flexible Configuration and Combination
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HPLC Direct Injection Module

Direct Injection Module
(Can be mounted on the left or right side)
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QuEChERS Cleanup

Unique, Specific Cartridge by LCTech

Contains a LCTech
proprietary sorbent with 
high matrix retention

Add 10 mL 
Acetonitrile

Add Mix I 

Shake

Vortex

Centrifuge

10 g hom. sample

Conventional QuEChERS

Extraction

Filtration
Take 6 mL extract

Pipetting and pH-
adjustment steps

according to chem. 
nature

Add Mix II 

Shake

Centrifuge

Aliquotation in vial

Measurement LC-
MS/MS

All manual

Cleanup

Condition SPE

Load 1 mL

Elute with 3 mL 
Acetonitrile

LCTech QuEChERS Cleanup

Aliquotation in vial

Measurement LC-
MS/MS with HPLC-

Direct Injection

Fully
Automated

Only around 10 min.
run time & adaptable to
analysis time in LC-MS

New QuEChERS
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QuEChERS Cleanup

Matrix Reduction with non-dispersive Pesticide III

• Left: Extract after addition of 
Mix I

• Middle: Extract after dispersive 
SPE clean-up,

• Right: Extract after non-
dispersive automated 
clean-up via FREESTYLE 
and Pesticide III 
QuEChERS column

Results – Fatty Matrices
Number of analytes out 
of a stdandard mixture
with 200 Pesticides
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EVAporation Module

Rotary Evaporators N2 blowing off

• For precise concentration of the eluate between 0.2 mL and 5.0 mL

• For monitoring of the EVAporation process: Addition of an internal standard possible

• Transfer into autosampler vials, ready to inject  for subsequent analysis

• In standard autosampler vials

• In autosampler vials with inserts
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FREESTYLE EVAporation Module

Concentration of all types of organic solvents to a precise end volume 
between 0.2 mL and 5.0 mL

• Sample volumes of up to 350 mL can be concentrated in one operation

• Online connection in combination with SPE module

• Solvent exchange liquid/liquid or to dryness /uptake in a new solvent 
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GPC Module

Clean-up with Gel Permeation Chromatography
The FREESTYLE GPC is a fully automated chromatographic
sample preparation system, that is used for example for
clean-up of food, feed and environmental samples. It
complies in all areas with the requirements of general
methods, e.g. L 00.00-34, EPA 3640A.

Application Note: 
Determination of PAH via 

GPC/EVAporation and HPLC 
Direct Injection 
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FREESTYLE XANA

Unique Automation for 
Sample Preparation in Water Analysis

• Sample rack with 24 
positions for 1 L sample 
containers each.

• Working station on the 
FREESTYLE platform: 
3 SPE columns are 
simultaneously being 
processed

• External working station: 
Control centre of the 
water module including 
the mechanics for 
pumping 1-4 L samples, 
valves and sensors for 
process monitoring
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Applications

FREESTYLE – Unique System with 
Versatile Application 

• FOOD AND FEED

• ENVIRONMENTAL

• WATER

• PHARMA

• DOPING CONTROL

• ETC.
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https://www.lctech.de/en/products/robotic-system-for-automated-sample-preparation-freestyle/freestyle-spe.html

Additional Information

https://www.lctech.de/en/products/robotic-system-for-automated-sample-preparation-freestyle/freestyle-spe.html
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