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Spec  General Workflow for Sample Analysis

=  Solvent Extraction

= Solid-phase Extraction (SPE)

Drawbacks
= QUEChERS
_ = Time-consuming » AUTOMATED
= Evaporation
- [] Labor-intensive SAMPLE PREPARATION

=  Derivatization
= Centrifugation " Human error
= Dilution

" Preconcentration
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Spec  VetDrug Explorer Workflow

5 g homogenized sample (bovine or fish fillet)
in 50 mL extraction tube

\.

Add ammonium oxalate/EDTA solution (0.5 mL)

\2

Add internal standards and acetonitrile to final volume of 15 mL

\’

Add 5 g anhydrous sodium sulphate, vortex

\’

Wait 30 min, centrifuge @ 4500 rpm for 10 min

\)

SPE Cleanup

~

Condition SPE
e 3 mL methanol
* 3 mlL 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 pL to LC-MSMS

~

Thermo Scientific™

HyperSep™ Retain PEP Cartridges

HyperSep Retain pep

HyperSep Retain pgp

S —.

Automated SPE
cleanup & injection
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Spec Solid Phase Extraction (SPE)

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 Hypersep Retan pep
functions to retain the interfering substances, while solvents elute the sample, HyperSep Retain pEp -
which is collected and analyzed. —
Condition with Load Wash Elute

i buter OBJECTIVES:

— T1 In general, SPE can be used for three
important purposes:

+ Target
4+ ——* analytes

* Removal of interfering compounds

Sample pretreat - g * Concentration of the analyte
L

é 6 = * Transfer of analyte into a suitable
solvent for analysis

++
Wash: Intermediate

Load: target analytes solvent. Wash away Elute: Strong solvent.
retained in sorbent impurities Elute out analytes




Spec Solid Phase Extraction (SPE)

Solubility
of sample

Sample

matrix of sample mode HyperSep sorbent(s)
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Spec LCTech FREESTYLE System

it gl ‘
VAR (

AUTOMATED
SoLip PHASE ExTRACTION

INTELLIGENT SYSTEM SOLUTION




§,§'€ FREESTYLE BASIC

........

Valves, syringe pump &

/ others on top of y-axis

FREE - STYIF" ﬂ'

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



§,§! 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

e 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
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§,§'€ FREESTYLE BASIC

RACKS — The Key for Flexibility

 For vials from 1.0 mL to 1000 mL (e.g. standard flasks, round
bottom flasks, TurboVap, Blichi, 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.




SCI  CREESTYLE SPE
Spec

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
from1mLupto 15 mL

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

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

FLEXIBILITY JUST BY ADAPTERS

10
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Spec FREESTYLE SPE

R k' .’
e Standard three solvents, upgrade optionupto  —_ H“l p 2l J_Lw -
six or even fifteen solvents Al A = "
- lIIIIIIIi%II L

* Positive pressure up to 4 bar for all steps in e (17
which liquids are used. IR

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

11



Spec FREESTYLE SPE

EQUILIBRATION LOADING WASHING ELUTING

SPE GRIPPER - Grasp and seal SPE columns tightly

12



Spec FREESTYLE SPE

EQUILIBRATION LOADING WASHING ELUTING

VALVES AND SYRINGE PUMP — Pass solvent through SPE column

13



Spec FREESTYLE SPE

EQUILIBRATION LOADING WASHING ELUTING

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

.
AL AT MR o e
b (n | ﬂ
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Spec FREESTYLE SPE

EQUILIBRATION LOADING WASHING ELUTING

VALVES AND SYRINGE PUMP — Pass solvent through SPE column

15



Spec FREESTYLE SPE

EQUILIBRATION LOADING WASHING ELUTING

ELUTION, EXACTLY AS YOU REQUIRE SEVERAL ELUTION PROCEDURES

16



s%,ﬁ'c FREESTYLE SOFTWARE

SOFTWARE - very easy handling

Sepat Lok OK
Log File
. Session e C < 101 w2 -
| ResstSaepleStatis 8.102m2
’ FRack and vial istthanged. 142420 15.10.2012
Rack and vial isthanged. 142432 16.10 2012

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

SPE Method Development:

* Drag & drop to create the
Method.

e Each button there can be
individually changed and
adopted by using the “bars”.

17
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5 g homogenized sample (bovine or fish fillet)
in 50 mL extraction tube

\.

Add ammonium oxalate/EDTA solution (0.5 mL)

\2

Add internal standards and acetonitrile to final volume of 15 mL

\’

Add 5 g anhydrous sodium sulphate, vortex

\’

Wait 30 min, centrifuge @ 4500 rpm for 10 min

\)

VetDrug Explorer Workflow

SPE Cleanup

~

~

Condition SPE

e 3 mL methanol
* 3 mlL 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

Thermo Scientific™

HyperSep™ Retain PEP Cartridges

=3\

HyperSep Retain pep

HyperSep Retain pgp
S —.

Automated SPE
cleanup & injection
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Injection Unit
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Scj Screening of Veterinary Drug Residues —

3PeC i Animal-derived Foods

E 8

‘_’;hennoscienﬁﬁc / SPE Cartrldge \
K. 7 .
* W 3 T PR Ak p— Product: ~Thermo Scientific™
ﬁ"ﬁ ¥ PR R . P — HyperSep™ Retain PEP
-k@:;;'ﬁ" *4 W 4 AT iy — Cartridges 60 mg 3 mL

Screening of veterinary drug reS|dues in
animal-derived foods with @ Q Exactive Focus Sorbent: Porous polystyrene divinylbenzene (DVB)

LM SIeT material with functionalized grou
modification, large capacity, and high purity

Meat samples

* Protein (15-25%)

* Fat (5-25%)

* Phospholipids (1-3%)

sercri . WO

o , Property: Remove most of the protein, fat, and

HyparSep Retan PEP SPE, F « . N .

m—— N phospholipid interference in meat samples Y

ThermoFisher k

/
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in Animal-derived Foods

Screening of Veterinary Drug Residues

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 pg/kg.

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

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

Samples « 0 x Compounds
4 Screening-QE-Sample Process- = - 1 QE Screening-Veterinary
H-1
= MO [ Selected MZ RT P F1 Ls Fi Compound Name Match Result M Formula Adduct Confirmed
M SPE-A-Blank-1 As - - - - - - - ™ - Aa - ™ - M - As -
M SPE-A-Blank-2 == = =
SPE-A-Sample-1ppb-1 1 E L L - e e 17-Methyltestosterone 17-Methyitestoster C20H3002 M+H 3outof3
SPE-A-Sample-1ppb-2 2 L4 L * L L] L 2-Aminofiubendazole 2-Aminoflubendaz C14H10FN3O M+H 3outof3
M SPE-A-Sample-5ppb-1 3 < ™ - » ™ ® 4-Epichlortetracycline Hydi 4-Epichlortetracycl C22H23CIN2C M+H Joutof3
I SPE-A-Sample-5ppb-2 d S "
B SPE-B-Blank-1 4 < L] F - ® @ 4-Epi-Demeclocycline 4-Epi-Demeclocyel C21H21CIN2C M+H 3outof3
M SPE-B-Blank-2 S El L @ - L ) 4-Epioxytetracycline 4-Epioxytetracyclin  C22H24N209 M+H 2 out of 2
SPE-B-Sample-1ppb-1 6 7 ™ @ ™ ™ ®  4-Epitetracycline Hydrochk 4-Epitetracycline H C22H24N208 M+H 3out of 3
SPE-B-Sample-1ppb-2
SPE-B-Sample-Sppb-1 7 v B - - s N S-Hydﬂoxymebefr%menidmmh C16HISN3D3 MeH 3outof 3
SPE-B-Sample-5ppb-2 8 < L] - - e L] Acetopromaizine Acetopromaizine@ C19H22N20S MeH 3outof3
M Q-A-Blank-1
-g_a_m::k_; 9 v . " - ® - Albendazole sulfoxide Albendazole sulfor C12ZH1SN303 M+H 3outof3
A -Samnle-1ank-1 10 i - - - L] Albendazole i+ Albendazole B=ET C12H1ISN302 M+H 3outof3
iSotope match
Chromatogram - B X | Spectrum
M+H | Spectrum I @ Isotopes 100% (7 of 9) I @ Fragments (5 of 5)
STD-MIX-ALL Clencyciohexerol NL: 67566 miz: 319.0965 - 319.09842 [:. Ty Minimum # of fragments needed: 1
F- FTMS + p Full ms [200.00-1000.00] STD-MIX-ALL # 1157 RT 298
RT 208 @ =1: 301.08689 ]| F: Frvs + p ESI @ Full ms2 312.10@ncd40.00 [50.00-345.00
- AA: 33955747 62 (@ 2220 | 4 1
% 100 s ersosiess  chromatogram || |[®=2 20301373 ]
5 | ® =3: 168.04488 _ 4 .
£ 80 T = g l 1
® [® =4 13206820 -
& 60 = = £ ] #2 # #13
- | ® =5: 81.06988 - #5 < '
& 0 1.0E6-1 gq H4 . i
20 . H L H
B 1.12 1.45 1868 4.21 463 o ¥ ¥ I
T T T — T
1.0 1.5 20 3.0 35 40 45 100 150 200 250 300
RT(min) miz

Figure 2. Screening chromatogram in TraceFinder software. A compound is confirmed with RT, isotope match, and fragment match.

Target Databasa:

Ipronidazole 5 7 5

RT:
Araa:
Height:
Flag:

CAThermo\TraceFindert3. 3GanerahDatabases\QE-Plus_screenning(200+)-0623.cdb

[T 1_nen ipronmacme Sovgiliee ML LITET
- FTive = p Full e (B0 DO+ 000, DO0D]
AT O
AN TR BT
+00— ARt EITaETS B
g s
0.65 i
4.8125E+07 -
2 2740E+07 ]
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Additional Module

HPLC Direct Injection Module
QUEChERS Cleanup

EVAporation module

GPC Module
FREESTYLE XANA

Flexible Configuration and Combination

21




Spec HPLC Direct Injection Module

St o e

Cooled positions for 1 mL or 4 mL vials

W ae” I

FREESTYLE sample preparation time < 20 min.

=

| % f f Direct Injection Module
s o

Analysis with any HPLC

(Can be mounted on the left or right side)

The FREESTYLE carries out sample preparation, during which the HPLC analyses the previously prepared sample.
This happens fully automatic, round the clock. Thus, analysis throughput can be increased to more than 70 samples per day.

22



Spec QUECHERS Cleanup

New QUEChERS

—  Extraction —r LCTech QUEChERS Cleanup ]

10 g hom. sample
Condition SPE

Add 10 mL

Acetonitrile Load 1 mL

Elute with 3 mL
Acetonitrile

Aliquotation in vial

Measurement LC- F u I Iy

MS/MS with HPLC-

Direct Injection A u to ma te d

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

Contains a LCTech
proprietary sorbent with
high matrix retention

Centrifuge

23
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! | J
-
4 i

l"—" ] i
RS — =

m— | i
U i)

St |

|

Left: Extract after addition of
Mix |

Middle: Extract after dispersive
SPE clean-up,

Right: Extract after non-
dispersive automated

clean-up via FREESTYLE
and Pesticide Ill
QUECHhERS column

QUECKhERS Cleanup

Matrix Reduction with non-dispersive Pesticide Il

Number of Analytes

200
180

— e e e
o N B O
o o O o

N A O
o O O o

Results — Fatty Matrices

Number of analytes out
of a stdandard mixture
with 200 Pesticides

Rec. 1-59% Rec. 60 - 120%

Butter ® Avocado

Rec. > 120%

24




SSPEIC EVAporation Module

f Rotary Evaporators N, 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

25



§,§'€ 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

Robotic needle

Sample

.
Uy

SPE column

Sample

* No cross-contamination!

Solvent] —*>

Syringe pump

360° solvent
rinsing with needle

[

26



§,§'c 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

'PIE‘%E‘;:" sry L & ] -

| st LML
F v
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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

FREESTYLE XANA

Unique Automation for
Sample Preparation in Water Analysis



sspf,,'c Applications

FREESTYLE — Unique System with

Versatile Application

FOOD AND FEED

* ENVIRONMENTAL
 WATER

* PHARMA

* DOPING CONTROL
* ETC.

29



SCi Additi . T
Spec itional Information

Login ? German Print @ Search Q
W Home Products Support Company Downloads News Pickering
W Home Products Support Company Downloads News Pickering
LTechen 7 Downloads / Applications

Application Notes

Automated Solid Phase Extraction (SPE) m Mycotoxin Analysis Please contact us

Multi-Mycotoxin Column CrossTOX®

LCTech-en / Products / Robotic System for Automated Sample Preparation: FREESTYLE / FREESTYL

The FREESTYLE SPE Module - An Ingenious Principle Please contact us ANOO44 Comparison of Analytical Results of Reference / QT Material Cleaned-up ( +498082277-0

In almost every analytical laboratory, samples are routinely cleaned via SPE columns in order to by CrassTOX® Column (EN) = info@LCTech.de

obtain clean solutions for subsequent analysis or analyte concentration. The automation is the

K z B (: +49 8082 2117-0 ANOO42 Multi-Mycotoxin Analysis CrossTOX® - Sample Clean-up and Matrix
perfect solution to simplify these routine working steps, to obtain the reproducibility of the results, Rermoval
and to receive good recoveries = info@LCTech.de

Further application notes

FREESTYLE Robotiksystem

Fully Automated Sample Preparation Application notes for Pinnacle PCX
Brochures
E FREESTYLE SPE / GPC / EVA / HPLC Direct-Injection Applications around IAC columins in
b General FREESTYLE brochure [ pdf | 3MB ) I S

FREESTYLE SPE forensics & toxicology - Automated Determination of THC Contents in Human Urine - SPE

brochure ( pdf | 924 KB)
2 ANOOZ9 Automated Determination of Aromatic Amines from Azo Colorants

According to DIN EN 150 17234-1 - SPE/HPLC Direct-Injection

Video ANO0Z7 Automated Determination of Chloramphenicol in Honey - SPE
FREESTYLE SPE - Automated solid phase ANOOZ3 Automated Determination of Drugs in Human Blood - Bidirectional SPE
extraction (SPE

RS ANQO022 Automated Determination of Drugs in Human Brain - Bidirectional SPE
ANOO5 Automated Detection of Acrylamide in Water - SPE
Application notes
ANOO3 Automated Determination of Steroids in Urine of Food-Producing Animals
Determination of PAH in particulate matter -SPE
with SPE/EVAporation ( pdf | 740 KB
P (pefl ) ANOOOB Automated Determination of PAH in Particulate Matter PMI0 - SPE/EVA
aNNNNg Antamatad Natarminatinn Af tha Hudracarhancinday (MR hathaddi -

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

30


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