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GC&GCMS - 2017 NEW Product Pipeline
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GC & GC-MS Product Portfolio

TRACE 1300 ISQ Series TSQ Series DFS Exactive GC Q Exactive GC
Series GCMS GCMS & MS/MS GC HRMS GC HRMS GC HRMS & MS/MS
Laboratory GC Single Quadrupole MS Triple Quadrupole MS Magnetic Sector MS Hybrid Quadrupole-Orbitrap Hybrid Quadrupole —
Multiple detectors Orbitrap
and inlets

Detection with
Multiple Detectors

General organics,
pollutants, purity
assays,

QA/QC, Petro,
Petrochemical,
Environmental

Confirmation by Mass
Spectrum or SIM

EPA Regulated
Methods (524, 525,
8260, 8270)

Environmental, general
organic,
forensic chemistry and
toxicology

High speed and high capacity
MS/MS and SRM

Target Analysis requiring
ultimate sensitivity/selectivity

Food Testing, Environmental,
Doping Control

High Resolution
Full Scan MS

Biomarkers in crude oill,
target congener analysis
POPs Dioxines

Geochemistry
Environmental,
Research

High Resolution and Accurate
Mass
Full Scan MS

Targeted and untargeted
screening
Routine grade performance
High confidence quantitation

High end routine environment

Food Safety, Environmental,

Forensic/Toxicology, Doping
control

High Resolution and Accurate
Mass
Full Scan & MS/MS

Compound discovery identification
and quantitation, metabolomic
profiling

Metabolomics, Environmental,
Food Safety and Authenticity,
doping and clinical toxicology

—
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TRACE 1300 Series GC — Two Models Available

TRACE 1300 GC: Local built-in TRACE 1310 GC: Touch screen

ultra-simplified user interface — interface provides instant access

two buttons and four LEDs for ease of use and local control
-, 2 W

Modules available:
Injectors: SSL - SSL backflush - PTV - PTV backflush - TSI - OCI - Helium Saver SSL*
Detectors: FID - TCD - ECD - NPD — FPD - PDID - MS*
Other Options: MS NoVent, Auxiliary Oven, Inj/Oven Cryo, Aux carrier
Software drivers: Chromeleon 6.8, 7.1 and 7.2 CDS, Xcalibur, ChromQuest, ChromCard
Agilent™ OpenLAB™ EZChrom ed. CDS, Agilent EZChrom ™ (agilent is a trademark of Agilent Corporation)
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Customers challenges are our challenges

'

i
Treme

Two-tiers GC platforms with

 More value to customer investment with
upgradeability options and smart design

) -Ir;antCr(ieczgalySIS In complex « High end performances for routine
environment

* Increasing cost of ownership

* Helium Saver
* Injectors Integrated Backflush
» Large Volume Injection

Full range of « Compatibility with multivendors

interchangeable fast consumbales
detectors (no more limited

configuration)

High quality materials,
smart maintenance,
routine grade reliability

Unique “instant connect”
modularity offering upmost

6

high-engoprsrffor;]niasféces , NO versatility in configuration Extended GC applicability Expanded external
P No more idle GC for backup with the Silflow Microfluidic connectivity with new AOI
device Kits and GDI modules
ThermoFisher
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Customers challenges are our challenges

investment

« Demands for higher throughput

* Quicker return on capital

* High quality and robustness for best
customers’ experience

* Smarter and unique iConnect modules

solutions for no downtime during
maintenance

/ * Flexible sample handling automation

* Chromeleon Intelligent
Sequence

» Customized PrepCycles

* Unattended swap of different
sampling techniques

* Clone mode for extended

Unique “instant connect” + Swap modules for throughput
modularity eliminating continuous operation
instrument downtime « No-stop preventive Expand throughput with flexible
maintenance automation
ThermoFisher
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Customers challenges are our challenges

» Workflow solutions from sample prep to
reporting

* Excellent expertise for analytical on-site
 Limited technical experience support

e Less time for method
development

* Quick adoption of standard method

* Short learning curve through local
interface and Chromeleon

e Dedicated eWorkflow for routine
environment

TRACE 1310
ey

Comprehensive Workflow
offering from sample prep to
reporting
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Triplus RSH expanded options for VOC and SVOC market

Static ITEX- Dynamic Headspace
h Headspace 3

]

Liquid

T
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L]

l SPME ARROW
To boost sample capacity
and robustness

SPME Arrow

v
=

-
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Triplus RSH Sample Preparation Capability — Prep Cycles

STD Addition IS Addition Batch

Calibration Dilution Quantitation Derivatization

lw| $ Biodiesel Sample
Prep

Sequential
Dilution “
| /A bient T
mbien

Headspace or

/ SPME

... and customization
- a available
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TriPlus RSH Autosampler: Additional tools

Any basic configuration is

fully compatible with: Dilutor

Peltier heating or
cooling of samples

Liquid cooler/heater
trayholder

Barcode reader for
sample tracking

Vortexer for Intensive

sample mix
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Enhanced Sample Handling with Triplus RSH
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- \ 3
Liquid Static Headspace = M é
T
il

3
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https://www.google.nl/url?q=http://www.edgefactory.com/blog/edgefactory-creates-multi-faceted-brand-campaign-thermo-scientific-pittcon-2013/&sa=U&ei=aU9jU-mYDaqA7Qa81YGwAg&ved=0CDYQ9QEwBA&usg=AFQjCNHdLofepmHzsBTMcyA-uzcXUp7Syg

SPME Arrow - Consumables

# % v Full assortment of SPME Arrow fibers
v Easy fiber identification

v One kit of five different fibers
included in each SPME Arrow tool kit

U o and base unit
\

%ﬁ* ? v" Available from CCS

SPME Arrow

Togl

Diameter | Phase Thickness Color Code Description
(mm) (Hm)
1.10 100 grey Acrylate (Polyacrylate) *
1.10 120 light blue Carbon WR/PDMS (Carbon Wide Range) *
1.10 120 violet DVB/PDMS (Divinylbenzene)
1.10 100 red PDMS (Polydimethylsiloxane) *
1.50 250 black PDMS (Polydimethylsiloxane) *
1.10 110 dark grey DVB /CWR/PDMS

* Included in the collection
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TriPlus RSH Autosampler: Sample Preparation capabilities

TriPlus RSH ATC (Automatic Tool Change) station provides foundation for basic and
advanced sample handling and sample preparation capabilities:

» Heating/Mixing
 Vortexing -
* Internal standard addition

- Calibration Dilution

- Standard addition calibration method

« Batch Derivatization

.....customized Prep Cycles available
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Mass Spec Components Same for All Product Offerings

‘I Single Quadrupole MS Series

Single Quadrupole M!sgpgtmgeg Isa aD 300 Isa LT

Single Quadrupole Mass Spectrometer Single Quadrupole Mass Spectrometer
* 66 L/sPump + 300 L/s Pump + 300 L/s Pump
* El only « El only * ElI/CI
* Time Event as option « Time Event included » DIP / DEP

* Time Event included

Unique Dual-Filament . . O
a s-shaped ion guide =

| ———
Solid, homogeneous, and I: DvnaMax™ XR detection
maintenance-free metal quadrupole rods y etectio

ExtractaBrite™ ion
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ISQ Series — 1ISQ QD GC-MS Value Proposition

For budget-mindful lab owners seeking a reliable replacement
for stand-alone GCs, the ISQ @b from Thermo Scientific offers
a robust solution with Quality Design, MS Operational Simplicity,

and Proven Dependability. ISO aD

Single Quadrupole Mass Spectrometer

Unlike other systems,
ISQ QD is a GC-MS that
any chromatographer can
run, afford, and rely upon.
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ISQ Series — ISQ LT GC-MS Value Proposition

For high-throughput, analytically-demanding laboratories,
requiring Utmost Sensitivity and Unstoppable Productivity,
the ISQ LT from Thermo Scientific offers the future-proof
investment into the Leading Technology, Simply Intelligent
GC-MS platform.

ISO LT

Single Quadrupole Mass Spectrometer

T

| Thermo isaur
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Unlike other systems,

ISQ LT does not need

to be vented to exchange
the source, while enjoying
industry-best sensitivity,
lowest detection limits,
and unlimited flexibility.




Vacuum Probe Interlock —
Unique Elite Offering on ISQ LT and TSQ8000EVO NO VIP BUT

v" The Top-Tier ISQ LT and TSQ8000EVO are featuring
the unique capability to remove the entire ion source
without breaking the vacuum through the Vacuum
Probe Interlock

v" Easy maintenance without downtime exchange ion
source (ExtractaBrite)

v' Easy swap between Cl and EIl without downtime

v" Added versatility with the DIP / DEP Probe capability
* Direct Exposure Probe (DEP)

Direct Insertion Probe (DIP)

Can be used in El and CI modes
Indispensible for non-chromatographable compounds
DEP is ideal and quick (60 seconds) screening tool

DIP can be used for analysis of polymers by in-source pyrolysis
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ISQ and TSQ Series - ExtractaBrite lon Source —

Designed for Simplicity, Sensitivity and Robustness

v EICI source wireless assembly

v Highly inert ion volume material ensures reliable
performance in all ionization modes, including El
and ClI

v High temperature ion optical path

v Independent heating of the ion source, and ion
optics/mass analyzer

-ﬁiﬂﬁ—k Y
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Designing in Sensitivity

ExtractaBrite lon Source

« High efficiency ion focusing Lens 2 ¢
optics e 71
lon El lon Volume lon Cartridge Sleeve
Volume-Repeller
. _ Insulator . ~N ‘
* Repeller working with the RFRepeller # , ‘ o o
Lens for a ‘push / pull Sping ¢~ lemi
I lon Volume -
approach to ion oo -
extraction L Q) Repeler
- Repeller
Nut

. A®)
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Designing in Unigue Innovation

 Full Source Removal

 Extraction of the cartridge
containing the repeller, source
and lenses while still under

vacuum

Source block
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ISQ and TSQ Series

On-Axis (in-line) Optics Off-Axis Optics

The S-Shaped lon Guide

10° 10°
10°
« Reduces neutral noise created by excited WWMM“

helium atoms striking the detector.
noise reduced

- Enables lower detection limits (sensitivity) and to ~2 fons/sec —T—>

better selectivity.

Relative abundance

L 1 second

« Serves as an off-axis pre-filter, removing the (,_ [
neutrals right in the beginning — so there is less ° Time (s " T (s
Interference down the ion path.

The off-axis design of the detector
allows neutrals to pas through and
be eliminated by the vacuum system
without hitting the detector.
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GCMS Analyzer Kits

Dedicated to
semivolatile
contaminants in
environmental
samples

(EPA 8270D)

e

Dedicated to
semivolatile
contaminants in
drinking water

(EPA 525.3)
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ISQ Series — Intelligent, Sensitive, Robust

* Performance — A Legacy of Innovation
= DynaMAX™ XR detection system
= Fully Modular TRACE 1300 and 1310 GC

* Robustness — Unstoppable Productivity
- ExtractaBrite™ Robust Source

* Reliability — Unstoppable Reliability

e Full Source Removal™ —__h_,_r———

 Dual filament, also in CI
* Productivity — The Best Business Decision "m"m"m"m E> |

 Choice of two turbomolecular pumps (66- or 300 L/s) !

 High-speed data acquisition and write-to-disk

» Ease of Use — Power to the User
» Trace Finder 3.1 or Chromeleon 7.2

= Flexibility — Ready for the Future Needs Today
* Fully upgradable on both GC and MS moieties
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Mass Spec Components Same for All Product Offerings

Triple Quadrupole MS Series

\

=

750 Duo

Mass Spectrometer

TSQ 8000 Evo NO VPI

Triple Quadrupole Mass Spectrometer

7S50 8000 Evo

Triple Quadrupole Mass Spectrometer

* 300 MRM / second

* 800 MRM / second « 800 MRM / second

* Clupgradable

« Time Event as option * Clupgradable

* Time Event included « Time Event included

~—

ExtractaBrite™ ion Quadrupole 2 (Q2)

uadrupole 1 (Q1
Q P (Q1) Collision Cell

Quadrupole 3 (Q3)

DynaMax™ XR detection
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For Chromatographers & Single Quad Users

« Simply Unique GC-MS/MS

« Excellent Performance
« Selected lon Monitoring (SIM)
* Full Scan
« Selected Reaction Monitoring (SRM)
« Other MS/MS modes

Quadrupole

- Thermo Scientific™ Dionex™ Chromeleon™ 7 CDS—Operational

. . . TM
Simplicity

5 068 1 ug/mL Restek 8270 MegaMix® on TSQ Duo GC-MS/MS Duo 1 pg/mL Restek 8270 MegaMix® on 15Q GC-MS

1.0e94

= 8

0060 LJ“ w0 L

-5.0e7 -1.0e8 T T

24 4I) 6.0 &0 100 12I] 140 1ED 13I] 19? 26 40 60 30 1I}I) 120 14I] 1ED 1&0 197
Minutes Minutes

Figure 1. Comparing chromatograms for injections done on the TSQ Duo GC-MS/MS and the 1SQ GC-MS.
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Make the Step to Triple Quad When You Choose

Option 1: Option 2:

ot Current S doment * Translate your current method into
MEEhod the TSQ Duo method using SIM

SIM SIMI Bridge
Bridg TSQ Duo SIM Bridge g
Method _ _ .
\, » Continue with SIM analysis n

and move to MS/MS later

* Or immediately go to MS/MS

TSQ Duo SRM analysis
Method
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GCMSMS Analyzer Kits

Pesticide Analyzer

CDB extended to
1001 compounds
with 3 optimized

transitions

Dioxins Analyzer

and SOP for :

) Dedicated workflow iF W
Dioxins Analysis
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Our commitment to our DFS customers

Buy with confidence...

ThermoFisher Tha st ad e
SCIEMNTIFIC Wi g W

Oectober 06, 2014

e Letter of commitment to DFS -

Therma Fisher Scientific cormmitment to DFS tll 2030 (and possibly beyond]

Da&ar custamar,

Tharma Fisher Scientific understands that purchase of cagital equipment can lead to

« Thermo Scientific are committed to DFS A

In order ta raaffirm aur commitment to your business, Therme Fisher Scientific |s delighted

production until at least 2023, likely beyond St P A, T .0 518 Y

Furtharmare, Thermo Fischer Scientific maintaing a policy of continued sarvice and parts
suppart far aur instrumentation for 2n edditional seven years after production ends. Wa
hope this demonstrates our commitrmant to the DFS and your laboratery until 2030, and
likety berpond,

- Committed to parts, service and application o e
support until at least 2030, likely longer

Bast ragards,
Thermo Fishar Sciartific [Braman) GmbH

7 A
¥ Ay
Dr. Andreac Hilkert

= -
A el

[rr, Ernst Schroede

Wice President and GM Product Manager DFS & Gas Isetopa M5
Managing Director Bremen

Strong commitment to DFS as TFS flagship for Dioxin analysis

ThermoFisher
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DFS GC-HRMS: Gold Standard for Dioxins

Proven solution:

Sensitivity & Robustness

for

years of high sensitivity Dioxin routine
analysis in complicated matrices

 DFS GC-HRMS — designed for Dioxin analysis

* highest avalilable analytical performance for Dioxins & POPs
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DFS ion source — size for robustness

DFS ion source - designed for combining ultimate sensitivity with robustness,
because sensitivity alone is not enough

Sensitivity: e.g. 1 - 2 mA emission current at 70 eV for high ionization efficiency

“Robustness by size”
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DFS tailored packages - flexibility

Package 1 Package 2 Package 3

e

DualData G2
Single GC Dual GC
Ultra trace quantification
Ultra-trace Ultra trace quantification o & -
Quantification in & Appllcatlon ﬂGlelllty
complex matrices Application flexibility &

High throughput
Flexible packages for ultra trace quantification
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Orbitrap GC-MS Family

Redefining Routine GC-MS
RP 60,000 (FWHM @ m/z 200)
El/CI; Full-scan; Timed-SIM

Thermo Scientific™ Exactive™
GC system

Thermo Scientific
Q Exactive GC system

Unprecedented Depth in Analysis
RP 120,000 (FWHM @ m/z 200)
EI/CI; Full-scan, Timed-SIM
MS/MS capability

38 Proprietary & Confidential



Bringing GC and Orbitrap Technology Together

AQT Bent
C-TRAP Quadrupole Flatapole

HCD Cell

ExtractaBrite™
lon Source

Orbitrap
Mass Analyzer
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Orbitrap GC-MS : The Technology

—

Orbitrap mass analyzer

Incredible HRAM <
performance

Highly regarded Q
Exactive GC system
platform

Thermo Scientific ExtractaBrite’ lon Source technology

Removable without breaking vacuum through VPI =

Routine grade robustness

Patented RF lens

Source Plug enabling no-vent column change

-
-

ThermoTMScientificTM
TRACE 1310GC
System

-

Unigue modular injector
and detector design

Rapid heat cycling
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NEW to Thermo Scientific Orbitrap GC-MS

65" Conference on Mass

June 4 -8, 2017

Indianapolis, Indiana

Enhancements to Thermo Scientific Q Exactive GC and Exactive GC

Variable electron voltage (VeV) Technology

Enables lower eV settings for Electron lonisation (El). It is a softer El technique, which promotes higher mass signals and increases sensitivity
for compounds prone to extensive fragmentation.

Orbitrap GC-MS HRAM Metabolomics Library

Streamlining metabolite ID with the first commercially available high resolution accurate mass (HRAM) metabolomics library for electron ionisation
(EI) Orbitrap GC-MS. >800 Primary and secondary metabolites

Tracefinder Automated Compound Identification

Tracefinder features a specialist spectral deconvolution and automated compound ID tool for Orbitrap GC-MS. New addition of Kovats retention
index to the scoring algorithm means confidence in compound identification is further improved, especially relating to isomeric compounds.
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Main Feature: Variable electron Voltage Tuning

405.26382
R=49807
o] i,
400 . G 225.16367 315.21375 ABEREL
g % | 169.10440 Rete 2;2538; Standard El
. R=77507 e 2
B 3| otosum GH,,0S 049501 pom 089184 pem 42028748 (70 ev)
= 60 - Fi:éﬂHiiGU? -0.48742 ppm R=48007
. C_H,0.Si
-% 10 3 |;-0.08214 ppm -0.09628 ppm
23 | L bl |
0 1 || [ ||1 |1| Ly |I Ll ||| “I ol L
80 1 CID 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440
m/z 405.26376
12 eV R=A49507
CH, 0.5, 420.28735
o 100 5 -0.48512 ppm Gﬂuﬁglz
g . -0.1916 ppm
g 804
g 60 3 04680 169.10426 #15.21905 VeV
& 1 R=118723 H:?N'D?. 22516367 H:ﬁaﬂ?l (1 2 eV)
g %04 "CHs o G, 05
% 20 3-0.06355 pprm -0.32468 r‘apm N 4915,;2 . -0.68228 ppm
. (W [TRE U1 FYRY A PR YU (O - | | N

80 100 120 140 160 180 20[! 220 240 260 280 300 320 340 360 380 400 420 440

Epitestosterone shown with standard El and VeV El. Usmg VeV, the molecular ion signal and high mass
fragment abundance are greatly increased, improving sensitivity for quantitative analysis and further
MS/MS fragmentation experiments.

Tuning to very low electron energies reduces fragmentation, allowing for easier elemental
composition of molecular ion
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Thank you for your attention

We are changing the game!
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