Improve your Laboratory Productivity
by Automating & Miniaturizing Sample
Preparation for GCMS & LCMS Analysis
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Privately-owned centre of excellence in the field of analytical
solutions

The Research Institute for Chromatography (RIC) was founded
by Prof. Pat Sandra in 1986, now headed by Tom & Koen Sandra

About RIC group

Main office & labs based in Belgium (Kortrijk)
Sales office in Lyon

Supporting customers in various industries with
scientific know-how & technical expertise for almost 35 years
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Analytical equipment Chromatography services All-round analytical services for Understanding

and state-of-the-art instrumental for consumer products, pharma & biotech working on biological pathways

for biomarker and

solutions to expand your

food, environmental and biological products and

in-house capabilities. petrochemical industry. chemical entities.

drug target discovery.
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Since many years keywords in sample prep are:
Automation
Miniaturization
Solventless (“green”)
High productivity:
Samples/day
Cost/sample
Safety

215t Century Sample Preparation

Instrumentation: orders of magnitude increase in sensitivity
using state-of-the-art MS (MS/MS, TOF...)

Some examples...
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Solid Phase
Extraction SPE

ATEX Thermal
Extraction in pVials

SPME & Multi-
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MFX
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The Best Sample Preparation is ...

... No Sample Preparation

Direct liquid injection of extracts
Plant extracts: presence of non-volatile material
Example: atranol, chloroatranol in moss extracts
Observation: contamination & ghost peaks
Pesticides in Food
QUECHhERS: Quick, easy...but above all: dirty

Solution: automated liner exchange (Gerstel ALEX)
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v’, Direct liquid injection of extracts: PTV with ALEX

Packing material
(PDMS foam)

==
SN o) W)

Ptet

© o o o
© NN o o "
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Direct liquid injection of extracts & thermal

. .
', extraction: TDU - PTV

Liquid injection of extract
directly into a TDU insert

Thermal extraction (TE)
Analysis...
TDU insert = single use

Inlet liner /column /
detector protected



M’ Miniaturization example: Trace analysis of POPs in water
’, using ULLE followed by LVI-PTV injection and GC-MS/MS

1L water + 1S 15mL+ 1S

Target LOD: 1 ng/L Target LOD: 1 ng/L = 15 pg/15 mL

LLE with 25 mL hexane ULLE with 3 mL hexane

100% recovery: 1 ng/25 mL 100% recovery: 15 pg/3 mL

Recover organic phase Centrifuge (?)

Drying on Na,SO, Transfer 1 mL to 2 mL vial with Na,SO,
100% recovery: 5 pg/1 mL

Concentration to 1 mL Vortex & centrifuge (?)

Final concentration: 1 ng/mL =1 pg/uL Final concentration: 5 pg/mL = fg/uL

GC-MS analysis GC-MS/MS analysis

1 L injection 40 pL injection (LVI-PTV)

Amount on-column: 1 pg Amount on-column: 0.2 pg

\MS%MSM
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Autosampler configuration
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Flexible configuration

Module selection according to needs
Single or multiple application ?
Software control

JTobotic

: lab-on-a-rail

| GERSTEL |

-— Object area for Dilutor applications ==

MRS

RIC group
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ﬁ Gerstel Sequence Schedule - Instrument #2
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Maestro software (scheduler) — sequence

6 | r—
Rack 29 |

2:08:00 22400 240:00 256:00 31200 32800 34400 4:00:00 41600

| T T T T T T T
0.00 16:00 3200 4800 1:04:00 1:20:00 1:36:00 1:52:00

Injection in 9:48 (estimated) Estimated duration: 4:20:08

- Overlap of sample preparation & analysis
- Just-in-time sample preparation
- Calibration included
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WP ULLE + LVI PTV GC-MS/MS — Repeatability & LOQ

+EI MRM CID@30.0 (360.0-> 290.0) prep LOD PCB 0_6ngL-hh1.D

Noise (PeakToPeak) = 3.6668; SNR (22.219min) = 102.3 PCB 153 PCB 138 0 6 ng/L

*22.219 1

e PCB 138 S/N = 102

+EI MRM CID@30.0 (360.0 -> 290.0) prep LOD PCB 0_6ngL-hh2.D

228 | LOQ < 0.1 ng/L

+EI MRM CID@30.0 (360.0 -> 290.0) prep LOD PCB 0_6ngL-hh3.D

Er RSD=7.5%

+EIMRM CID@30.0 (360.0 -> 290.0) prep LOD PCB 0_6ngL-hhdbis.D

*22.219
642.22

+EI MRM CID@30.0 (360.0 -> 290.0) prep LOD PCB 0_6ngL-hh5.D

*22.219
732.31

+EIMRM CID@30.0 (360.0 -> 290.0) prep LOD PCB 0_6ngL-hn6.D

*22.219
659.056

175 18 18.5 19 19.5 20 205 21 215 22 zé.s 25 25.5 24 245 25 255 26 265 27 215 28 25.5
Counts vs. Acquisition Time (min)
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M’ Miniaturization & automation of mineral oil
analysis (HOI, TPH) — based on ISO 9377

* In-vial extraction
 |n vial clean-up (Florisil)
e COC-based LVI on new interface

Solvent

Venting V FID =

g
Inlet £
E
&
|
Retention Pre-column Ana |ytlca| Relative Concentration
Gap Column
M
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* LCclean-up & fractionation of
* Injection of each fraction using COC
* Dual FID configuration

* Dedicated software
e Optional: automated epoxidation

Extension: MOSH/MOAH analyzer

v

robotic?”

MOSH/MOAH fractions

based inlet (Grob-type LCGC
interface)

for removal of alkenes (squalene)

= hesdy

mmmmmmmm
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M‘ Solventless extraction: SBSE for Aroma profiling
v

Classical methods:
LLE (SDE, SAFE)

SBSE (Twister):
° 1999
Solvent free
Very high enrichment factor
Robust & high loadability
More sensitive than SPME

Thermal desorption
Solventless
Full transfer

GC-TOF MS
Untargeted analysis (“scan”)
High sensitivity
Powerful deconvolution

: 0] icm
[
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SBSE — TD — GC-TOF MS analysis of lager beer

- High sensitivity: > 400 solutes detected
d - Very broad range of solutes

(terpenes to acids)
A - Broad range of concentrations

(Ppm to ppt)
, - Deconvolution required

- Data analysis: VOLATILOMICS

J ;

JMU I, | MJ(

2 3 4 5 6 7 8 9 g T T2 W W B B 7 B W N N 2 B U p
Acquisition Time (min)
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M Automated Sample Preparation in Lipid Analysis

v

Biological samples:
Small volumes
Homogeneous (blood, serum)
Sample preparation in 2 mL vials

Food samples
Various matrices: fats, oils, fatty foods (nuts), diary products
Large sample size (homogeneity?)
Sample preparation includes:

Extraction

Saponification Flexible
Derivatization

LLE + centrifugation Sample prep robot

concentration

‘,'} RIC | gous
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M’ FAME analysis in Food: multiple methods used
’, — customer configuration for 3 FAME methods

IGERSTEI.i

_robotic

Syringe modules:

10 ml syringe ?fg
1 mL syringe (USM) 2
10 pL syringe (USM) S

2.5 / 5 mL syringe (PSM)

The corfigurator assists you in cresting offers. The
completeness and functionalty of the configured system is
not guaranteed . Step by Step procedure to configure this

instrumert

Step 1 Choose Mounting Kit Type listed in "Accessories”

upper left comer

Step 2 Drag and drop accessories listed in "Included
A eS| .

eeeeeeeeeee ight comer

Step 3 Add additional "Accessories’
Step 4 Use "Validate Configuration™ in

" if desired

menu "Configuration™

Object area for Dilutor applications ——

-

aaaaaaaa

L _ Agitator c . ’
entrifuge
Vortex g
Sampleprep overlaé ‘
A
[ \
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Example: 1ISO 16958 (NaOCH; method)

- 50 mg fat or 250 mg milk powder in 20 | RSD=2.0%
mL vial

-+ 4 ml ISTD solution in MTBE

- Vortex d L JL

- +4 mL NaOCH; (5 % in MeOH)
-> Start reaction

- Vortex .

- WAIT gg

-+ 2 mL hexane |
(180s after “start reaction”)

-+ 8 mL buffer

- Vortex & Centrifuge

- Transfer 1 mL to 2 mL vial with CaCl, . l JJ

- Vortex (+wait) J N, L

_ In j e Ct 1 IJ.L IREEEEEEREEREE Rel‘;m Uw:M Al‘Zu\smon“%me(m:; N EEEEEEEEEE
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M Installation in Routine (QC) Laboratory
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And more: automated analysis of sugars in Chocolate

ﬁ Gerstel Sequence Schedule - Instrument #2

Add 1 mL H,O/pyridine

centrifuge

I agitation & vortex cycles
+ 500 pl oximation

Sample:
100 mg of chocolate

+ 300 ul silylation

agitation vortex

Add, Add, Transport, Mix, Transport, Wait, Add, Wait

-ﬂ 5 min cooldown

25 min wait/reaction time

centrifuge

+ 450 ul isooctane

+ 450 pl water

- 200 pl extract e%

+ 1500 pl isooctane ?H]

0:00 400 800 1200 1600 2000 2400 2800 3200 3600 4000 4400 4300 5200

56:00  1:00:00 1:04:00 1:08:00 17200 1:16:00 1:20:00 1:24:00 1:28:00 1:3200 1:36:00 1:40:00 14400 1:48:00

Ne Injections

Estimated duration: 1:50:50

RIC group
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Fractionation & GC/LC-MS Analysis of

'(, Intact Lipids

Sample

Lipid
Extraction

Fractionation
(SPE)

LC-QTOF
(intact)

GC-MS
(FAMES

@ RIC oo

Configuration includes: SPE & mVAP
(vacuum concentration)
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LC-Q-TOF MS analysis of intact lipid fractions

x100 <
A) F1(+) DGs, IPs %
6,
| MGs - ﬂ o, TGs and SOLE $,: ‘
ZWW
0,
“ B)F2 (-) S LCFAS
15 < VLCFAS
A a- hydroxy FAs ©
0.5
9 C) F3 (+) % PLs, XGDGs, GIcCer etc.
3,
Iﬁ/soPLs XGMGs %
2* T MMWJU
O,
x100
D) F3 (-) = 1
1.5 &~
1 HL lysoPLs, XxGMGs ﬂ 8, PLs, XxGDGs, GlcCer, etc.
] WW
O,

T T T T T T T T
1 2 3 4 5 6 7 8 9 1011121314151617181920212223242526272829303132333435363738394041424344454647484950
Counts vs. Acquisition Time (min)
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I Automated sample preparation and analysis of
4. 2-MCPD, 3-MCPD and glycidol in edible oils and fats
\ 4

Bound 3-MCPD and glycidol in edible fats and oils
0

Glycidyl ester (GE) -> monoester W/\O)J\R
O

2- and 3- MCPD fatty acids esters -> mono- or di-esters

monoesters diesters

‘,'} RIC | gous
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I Automated sample preparation and analysis of

2-MCPD, 3-MCPD and glycidol in edible oils and fats
v’, gly

* MPS Robotic Dual head + GC — triple quadrupole MS

* Method:
* Add ISTD

* Alkaline transesterification with sodium methoxide in methanol at 10°C
(exactly 12 min)

* Reaction with NaBr

* Derivatisation with phenylboronic acid
* Removal of excess PBA with mVAP &= j

* GC-MS/MS with back-flush %

i ‘:S

!
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TDU-Liner

Adsorbens

Probe

.

Material emission solutions

Trapping

Thermo-
desorption
20-350°C

Entiorung ¢

ung des

Eaigamitiols Probenaufgabe
Extraktion

10-200°C

TDU Liner
N !
1, DNPH coated ;Ba_p 9{{‘%
’IZI silica gel
=)
1 Gas

sca a0 o [

L
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Sample

Extraction
10-200 °C

automated steps

Acetonitrile

0
\

i

Elution

planned automated step

Acetonitrile

Elution

LC analysis

k% Eluate

manual step
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Take advantage of state-of-the-art GC-MS & LC-MS

MS/MS, TOF: order of magnitude more sensitive

Conclusions

Adapt sample preparation: Miniaturized — Automated — Green
(solventless) — increased Productivity — Safer

Also “simple” operations can benefit from automation (preparation of
mixtures, calibration solutions,...)

Solutions available for
Environmental analysis
Food analysis

Analysis of natural products, essential oils, perfumes and consumer
products

27
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For more information: info@ric-group.com




