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Sample preparation
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Technology Shifts Occur in Waves
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Global Food Safety Testing

FOOD SAFETY TESTING MARKET SNAPSHOT, BY SUB MARKETS
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Rank in terms of market size

8.2%

7.9% 8.1%
7.6%
o0

CAGR (2016-2022)

@ Allergen testing @ Mycotoxin testing
GM food safety testing ® Authenticity testing
@ Pesticide residue testing @ Pathogen testing

Note: Bubble size indicates the projected market size (USD million) by 2022.

Source: Press Releases, Expert Interviews, and MarketsandMarkets Analysis

6.8%
6.0% @
6 7 8

Meat speciation testing

@ Pesticide residue testing
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FOOD SAFETY TESTING MARKET SHARE (VALUE), BY REGION, 2015

North America

40.1%
% 7.4%

RoW
10.2%
% 6.0%

Europe
29.3%

% 7.0%

Asia-Pacific
20.3%
% 8.4%

Marke
@) cacr

Source: Secondary Research, Primary Interviews, Related Research Publications, Industry Journals, Press Releases

MarketsandMarkets Analysis

« Global food safety testing market is projected to grow from USD 4.5 Billion in 2015 to USD 18.4 Billion by 2022
« All regions have a good growth rate, highest growth will come from Asia
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. . . ThermoFisher
Challenges faced by analytical testing laboratories

“The instrument runs fail just after | leave the lab, meaning | must maintain the system”

“New software is unfamiliar and takes a long time to learn”

“My sensitivity is great but drops off after time and |
“Instrument maintenance takes a lot cannot predict when the system will fail”

of time and impacts productivity”
“l have to use multiple calibration

curves for different matrices”

“I have to use separate methods for different compound
classes as the concentration range is different”

“Adopting new technology takes a lot of training and time”

. IETS



TriPlus RSH Robotic Sample Handling

Automate most of the sample preparation procedures

©O00Q00®

Heating/Mixing Vortexing Dilution Derivatization Cooling Centrifugation
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Highest level of sample handling automation

voriex mixer 1or

Agitator/incubator for HS, intensive sample mix
SPME or sample prep Barcode reader for

sample tracking

« Several tools to reliably automate
common sample preparation i o
procedures

More sample trays
for higher capacity

SPME fiber
conditioning
for SPME
applications

« Ready-to-use pre-compiled set of . ‘
basic operations (PrepCycles) large reservoir J
available as a default

- Additional dedicated PrepCycles CATOP GoNRL S

can be developed on-demand by the
factory to satisfy specific Standard wash station Large volume wash stations
requirements

Centrifuge

Confident sample handling through automated workflow

11
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LLE of Nitrosamines in Metformin drug substance

Nitrosamines are considered a matter of concern as mutagenic
carcinogens or probable carcinogens. Since 2018, the presence of
nitrosamine impurities has been highlighted by the Food and Drug
Administration (FDA) within several widely employed active principles such
as angiotensin receptor blockers commonly known as ‘sartans’ used in
the treatment of hypertension and metformin, which is employed to treat
diabetes. This has sometimes led to these drugs being recalled.

Amines I Nitrous acid

Nitrosamines
N
< 3

Nitrosamine impurities in pharmaceutical substances typically originate
from the reaction between a secondary or tertiary amine present as an
unintentional contaminant of raw materials, reagents, and solvents with
nitrous acid, generated from nitrites through acid catalysis during the

production process.

For LC-MS nitrosamine analysis, sample preparation involves a dissolution/
suspension step with an aqueous/methanolic solution, followed by dilution
and injection.

In the case of GC-MS, a liquid-liquid extraction step is also carried out to
make the sample amenable to GC analysis.

Automation of the extraction procedures reduces the sample preparation
time while improving data repeatability.

Drug substance

Dissolve/Suspend

| |
. 2
Dilute LLE
) . ) .
LC-MS GC-MS
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LLE of Nitrosamines in Metformin drug substance

Automated workflow

-~

(—. ) Atthe beginning of the

' procedure, the operator
weighs 100 mg of
metformin in the vial

| N
|
Water addition "! Water containing a fixed

IS addition . ;
concentration of internal
standard is added

-/

Vortexing
Metformin is dissolved by
vortexing

Solvent Dichloromethane is

addition added to the vial for the
extraction

Resources

Webinar: Confidence in Process: A Fully Automated
Solution for Nitrosamine Impurity Analysis Applicable to
LC-MS and GC-MS

Application Brief ABO00390
Analyte Guru Blog

VA

Vortexing

Centrifugation

Transfer

Injection

Highlights

2

&

Centrifugation is optional but recommended

Analyte partitioning is
aided by vortexing

The extraction is followed
by centrifugation

If the centrifuge module
is not available, a waiting
step is performed instead

On-line injection is optional. The system can be used as a
bench station for off-line sample preparation

This PrepCycle can be reproduced with the SWE to modify or

create additional steps

ThermoFisher
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https://gcms.labrulez.com/webinar/1110
https://gcms.labrulez.com/webinar/1110
https://gcms.labrulez.com/webinar/1110
https://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/ab-000390-auto-sample-preparation-nitrosamines-ab000390-en.pdf
https://www.analyteguru.com/t5/Blog/5-Ways-to-Become-a-Nitrosamine-Ninja/ba-p/3827
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T G S T Automated LLE of Nitrosamines in Metformin drug substance

in gas chromatography

TriPlus RSH robotic sample

handling Instrument set-up
Sampling Workflow Editor
software

Calibration workflows Tray Holder

Automatic Tool Change Station

Derivatization workflows Two holder slots are typically

o . it supports docking and exchange of up to three Vortex Mixer used for VT54 trays, holding
Liquid/liquid extraction - ) ) ) o ) i ) ;
workflows liquid tools. This solution requires two liquid tools with Uses a stirring step to up to 54 vials each and used

T A e a 1.,0(.)0 uL syringe for Water. and sol\'/e'nt a.ddmon and a!low fo.r drgg substance for sample and extracts
(SVOC) in water aliquid tool with a 10 uL syringe for injection dissolution in water and to respectively. A cooled drawer

facilitate analyte partitioning can also be used

during extraction

Dispersive micro-LLE fororganic
contaminants (SVOC) in water
samples

LLE for Hydrocarbon Indexin
water

LLE of Nitrosamines inMetformin
drug substance

Micro-SPE clean-up

R Y ———
|
|
o=p gew
/ -—h‘[ = =
Large Wash Station

—-— e e -

Centrifuge
Used for syringe washing or . . .
solvent and solution storage ; Supports contitaiCINCIENE
) iy = Solvent Station or 20 mL vials. The centrifugation
In this workflow, position 1 is ten facilitat h fi
filled with methanol and used Used for 3 x 100 mL solvent bottles. step faciitates p age separation
. . after solvent extraction
for washing Positions 1 and 2 are used for water

and organic solvent

Resources Highlights
14 Automated Workflows Brochure « Fits a regular x-rail
TriPlus RSH SMART Web Page

« Bench working station or on-line configuration
Sampling Workflow Editor Tutorial

VA


https://assets.thermofisher.com/TFS-Assets/CMD/brochures/br-10670-triplus-rsh-autosampler-br10670-en.pdf
https://www.thermofisher.com/order/catalog/product/1R77010-2001
https://www.thermofisher.com/order/catalog/product/1R77010-1200

Introducing the new ISQ 7610 GC-MS
and TSQ 9610 GC-MS/MS

The Thermo Scientific™ ISQ 7610™ GC-MS and Thermo Scientific™ TSQ 9610™ GC-MS/MS offer
unstoppable confidence and allow your customer to stay ahead by:

Increasing instrument uptime
Maximizing sample throughput
@ Providing a rapid ROI

[ i1sQ7e10GC-MS |

. IETS



Increasing instrument uptime

NeverVent Technology

Thermo Scientific™ NeverVent™ technology allows
analytical laboratories to perform maintenance without
interrupting their workflow

Available on the ISQ 7610 with the
Thermo Scientific™
Requires vacuum

1taTM
ExtractaBrite'™ source system venting

and purnp down
operations

ThermoFisher
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Maintenance activity

Column Exchange Replace filaments
change ion source (hrs:mins) (only
(hrs:mins) (hrs:mins) available on NV-AEI)

Venting and
pump down
not required

MNeverVent
GC-MS

NeverVent time savings

Available on the TSQ 9610 with the
ExtractaBrite and Advanced Electron
lonization (AEI) source
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Maximizing sample throughput

Extended dynamic range and lifetime detector

The XLXR detector provides extended dynamic range and lifetime allowing
method consolidation and increased instrument uptime

= s =

RT: 15.87-1839 SM: 7G o)

100 NL9.62E2
5 o TICF + EI SAM
$ 1| 10 uL DFCS-0.2 (0.1-1 pg/uL) 2378-TCDD 319.900@c1d16.00
g [256.895-256.905)
% w] | 20 uL PCCS-5 (2000 pg/uL) (~33fg) asTIot8216_01
gzo E .w‘*', -

108 NL: 1.25E3 R - o""* 4 “,a‘*
2 5 TCF + CEISRM o i %
o Enrss : L |
2 MS K SNEIER .
2 40 QST101821b_01

1033 A NL:727E7 -
Bw] || _ me2 oo Combined methods for Beer 29, Beer 44, and
£ 0] Penta CBs N\ 323 900@cid22.00
1 | / R Beer 48 on 1SQ 7610
ol ||« #105 - #126 — [\ asTioteztb_o
23 ne)

o - NL 7 01E7
o 1 ‘/\ TICF: +cEISRM
£ 80 ms2
° | f 325.900@c1d22.00
£ 609 \ f [255 895.255.905)
< 7 MS
g 40 / X\ QST1018216_01
e L J \ 7x longer between

i i e e e e i et e ) et g et i ) B i
16.0 16.2 16.4 16.6 16.8 170 Tlme:m:;)Z 174 176 178 18.0 182 d etecto r rep I acem entS

Analysis of trace concentrations of dioxins and high concentration
PCBs in a single method using the TSQ 9610 AEI

. IETS
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Providing a rapid return on investment

Ready to use methods, optimization tools and instrument health

Apps Lab provides methods that are ready to implement. Intelligent
software tools allow methods to be optimized with ease. Instrument
health enables real-time maintenance decisions to be made.

Retention Time Alignment X
Column information (read orly) Actual eolumn void time and reference retertion time

Carrier gas = Woid time detemination method Measured ~

Pressure urits o Theoretical void tme 1.021 min

Column length Measured void time: 1.250 [0.001...1000.000 min]

=
II

3

Column intemal diameter

iiﬁ

5

Film thickness.

= Frecolumn insalled Measured reference retention time (1C10) [0.001...1000.000 min]
L 2000
’ ‘ » 053 Target reference retention time
Target reference retertiontime (:C10) 3000 | [0.001..1000.000 mn]
¥ [ —]

Method information {r=ad only)
Flow mode Constart Flow Calculated flow/pressure

§
g
o
g

Calculated flow for method) ml/min
Calculated pressure (nfomation only) 117,696 kPs

Flow

3
3

iﬁ
o

find a download run, process,
method 1-click workflow report

/ Instrument health records: \

. Injections on current consumables
- Column health

. Filament lifetime

. Tuning status

. Detector lifetime . . Z =
Gives user intelligent data to make fe— T I T

maintenance decisions / — _ _ —
Intelligent software tools including retention time

IE I s alighment and Time SRM for optimizing methods
18
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Advanced Electron lon (AEI) EvoCell collision cell
source

(available in dedicated
configurations)

\

Dual source heaters for
maximum robustness

Dual Filament
assembly

\ Solid, homog / s

mainter
S- shaped ion guide for non-dheateclj LT
off-axis ion optics, G :
eliminating neutral noise

ExtractaBrite
ion source

Vacuum Probe
Interlock (VPI)
(Optional)
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TSQ 9610 GC-MS/MS summary

/Class—leading sensitivity \

OFN - RT=2.745 TRACE 1600 GC series

Unique modular injector and detector design

counts
3.5e3

3.0e3
2.5e3

2.0e3 . Easy-to-use touchscreen with real-time instrument
1.5e3 monitoring and video guides

1.0e3

5.0e2

NeverVent technology o min

Available with ExtractaBrite and AEI 200 220 240 260 280 300 3.20 3.403.50 Software productivity tOOIS
Increases instrument uptime 8 x 1 fg on-column OFN injections . Compliant-ready software @
wlth %RSD of 4.1%. IDL is O. 12y . Instrument health * ! y

. \
Off -axis ion guide pre-filter h

Eliminates the neutral noise

— ‘ ‘“/
e

Evo collision cell XLXR detector as standard
Allows analysis of more compounds . Extended dynamic range (2X more than previous model)
Shortens runtimes without loss of signal . Extended lifetime (7X more than previous model)

IETS



New additions to the Orbitrap Exploris portfolio 2021

Orbitrap Exploris™ GC
Efficiency transformed

Orbitrap Exploris™ GC 240
Lead discovery

TR

March 2021

21
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Orbitrap Exploris GC —configure to your need

Analytical Testing

Sample matrix complexity

Target Quantitation & screening

Food safety, Environmental, Anti-doping, Clinical, Forensic

Orbitrap Exploris GC 240

=
M | =

240,000
MS/MS

Scientific Research

nknowns/Structural elucidation
omics, E&L, Pharma, Industry research
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Thermo Scientific DFS Magnetic Sector GC-HRMS —

o
e

-

B
ﬁﬂ?ﬂ Global compliance with any official Dioxin, PCB, or PBDE method (e.g.
EPA 1613, 1668..) |

v+ * Proven leadership with robust sensitivity for routine applications thanks

-- to large-volume ion source

. . * Exceptional productivity and flexibility with New DualData XL option,
for up to doubled sample throughput

:@ * Future committed for Dioxins and POPs regulations compliance today

and tomorrow www.thermoscientific.com/GoldStandard

— _Rpp " 4LAERT 5
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Worldwide Compliance - Official Methods Recognizing

Maagnetic Sector Technolyﬁ

Food safety EU Regulatory Feed Control (at ML) Approved
Food safety EN 16215 Approved
Food safety Background food studies (<1/6™ EU ML) Recommended by EURL
Clinical research Human studies at trace levels Recommended by EURL
Environmental EN 1948 Approved
Environmental: Dioxins and Furans US EPA 1613 B for strict EPA compliance Approved
Environmental: PBDEs US EPA 1614 Approved
Environmental US EPA Method 23 Approved
Environmental US EPA Method 8290 Approved
Environmental: PCBs US EPA Method 1668 Approved
Environmental: Pesticides US EPA Method 1699 Approved
Environmental: Hormones and steroids US EPA 1698 Approved
Environmental JIS KO311 Approved

Environmental JIS KO312 Approved



Best Dioxin specification
on the market

ity Combined with Robustness

ThermoFisher
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Real sample: serum extract (col.: TG-5 60m x 0.25mm x 0.25um)

RT: 23.82-27.83
RT:25.22

100 MA: 375

24.08

23.90
25.52
b 25.37

J’\

10.83 2419 2436 2454

N~

2474 2563 25.83 26.03

26.29
26.46
N_ A~

RT:25.22
MA: 432
100

20 fg 2378-TCDD SN 2 200:1
(PtP, 40 noise)

3759 768 792 813 ggo 847 878 881 909

9.09 926 933 963 9.74

10.04

3 fg TCDF

2723 2740 27.75
26.02 2707

26.66 PN

—

e\

NL:1.13E2

miz=

303.8868-
303.9172 MS
PCDDF_sample_
219448-
703_2ul_01

24.13 2452 oy

26.22
S N AN TN
e 267, o

25.54

A

A AN\ ZEAE

6.77 27.05 27.29 27.64

26 55 26 90

NL: 1.22E2

m/z=

305.8837-
305.9143 MS
PCDDF_sample_
219448

2751 703_2ul_01
N~ \/4_/\J\/\/\ B

RT:25.20
AA 172156

\
J\

NL: 4.01E4
miz=

315.9262-
315.9578 MS
IcIs
PCDDF_sample_
219448-
703_2ul_01

RT:25.20
AA 218158

NL:5.11E4

miz=

317.9231-
317.9549 MS
ICIs
PCDDF_sample_
219448-
703_2ul_01

RT:25.81
MA 165

100

24 17 2526

AN

24.60

VARV

25 57 26.18

\ 25.96

AN/

50 24.87

N

f

27.54

ol

27.67

AN

27.16
26.99

66
/\ N/ \ VA \/

NL: 7.50E1
miz=

319.8810-
319.9130 MS
PCDDF_sample_
V10448
703_2ul_01

RT: 25.85
MA: 202

2ngCDD

557

100

24.32 2461

AVAVAVAUA

24.02

DAVAV, N,

24.96 25 26

_NAAN

50 2520 \ 25.70

N

- . 2712 2754
G LNV W VAN

26.73 2725

NL: 7.00E1
m/z=
321.8779-

2777 3219101 MS

PCDDF sample_
219448'
703_2ul_01

1091
1029 1053 ] 11109 1126 1160 0

RT:25.22

AA 153519

0 T LAMBAS NARAE RARMS MARAS NAARE RARAS RAMAS NAAMS RARMAE RAMAS RAMMS MR RAMR RARMS BRI RARM | T T
8.0 9.0 9.5
Time (min)

T

Proof spec demonstrated to customers °
during DFS GC-HRMS installation

100 RT:25.79

AA 116608

AN

50

J

NL: 3.52E4

miz=

331.9204-
331.9536 MS
ICIS
PCDDF_sample_
219448-
703_2ul_01

RT:25.22
AIL9531K RT: 25.79

AA 159458

\

100

|
|
:
]
|
|

NL: 4.62E4
miz=

333.9173-
333.9507 MS
Icls
PCDDF_sample_
219448-
703_2ul_01

24.0 24.2 24.4 24.6 24.8 25.0 25.2 254 25.6 258

Time (min)

26.0 26.2

26.4

TP P T T T T T T T T T T T T T T T T T T T

26.6 26.8 27.0 27.2 274 27.6 27.
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Thermo Scientific software

A

CHROMELEON 72

Thermo Scientific Thermo Scientific
Chromeleon CDS TraceFinder 5.1
. Data acquisition . Data acquisition
* Targeted quantitation - Targeted quantitation and screening
*  Regulatory-compliant quantitation «  Deconvolution & spectral matching
* Analytical testing applications - Customizable user interface
Food safety, environmental, E&L - Analytical testing applications

ThermoFisher
SCIENTIFIC

Thermo Scientific
Compound Discoverer

Post acquisition software

Omics applications/Unknowns

Now includes GC EI/Cl deconvolution
Statistical comparison tools

Spectral matching and unknowns

Options for all applications

dominic.roberts@thermofisher.com | 17-February-2021



Some customers equipped W|th multiple Thermo GC/MS
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http://www.iets.vn/

