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Agenda

• Basics of Gas Chromatography

• Basics of Mass Spectrometry (SQ/TQ)

• Sample Preparation Techniques

• Application 
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Basic Concepts of Gas Chromatography

1. Chromatography

2. Gas Chromatography

I. Injection systems

II. Columns

III. GC detector

IV. Applications
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The chromatographic process

Two different substances are partitioned between two phases. 

Depending on their affinity (toward the stationary phase) will 
spent different times adsorbed by the stationary phase.

Identification- Which are (the components)?

and

Quantitative-How much (of the single component)?
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Gas Chromatographic Equipment

H2/ He/ 

N2/ Ar
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Injection techniques

• Vaporizing.

The liquid sample is evaporated prior to be 
transferred to the separation column

• Split Spliless: SSL (permanently hot)

• Programmed Temperature Vaporizer: PTV 

• Nonvaporizing

The liquid sample evaporates into the 
separation column (or a   precolumn)

• Cold On Column: OC (permanently cool)

GAS PHASELIQUID PHASE

• Splitting.

Only a part of the liquid sample is transferred 
to the separation column

• SSL and PTV Split 

• Nonsplitting.

The whole liquid sample is transferred to the 
separation column 

• OC (permanently cool)

• SSL and PTV Splitless
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Split / splitless (S/SL) and PTV inlets
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GC Columns main characteristics

Column 
type

Internal 
diameter

Carrier 
flow

Mega bore 
column

0.53 mm ID
5 – 10 
ml/min

Wide bore  
column

0.25 – 0.32 
mm ID

3 - 4 ml/min

Narrow 
bore 

column

(e.g. UFM)

0.1 mmID
1 – 1.5 
ml/min

GC columns Polarity Stationary Phase

TG-1MS GC columns Non-polar 100% dimethyl polysiloxane

TG-5MS GC columns Less polar 5% diphenyl / 95% dimethyl polysiloxane

TG-35MS GC columns Mid polar 35% diphenyl / 65% dimethyl polysiloxane

TG-1301MS GC columns Mid polar 6% cyanopropyl phenyl / 94% dimethyl polysiloxane

TG-624 GC columns Mid polar 6% cyanopropyl phenyl / 94% dimethyl polysiloxane

TG-1701MS GC columns Mid polar 14% cyanopropyl phenyl / 86% dimethyl polysiloxane

TG-17MS GC columns Mid polar 50% diphenyl / 50% dimethyl polysiloxane

TG-225MS GC columns Polar 50% cyanopropyl / 50% phenyl methyl polysiloxane

TG-200MS GC columns Polar Trifluoropropyl methylpolysiloxane

TG-WaxMS GC columns Polar Polyethylene glycol

TRACE TR-FAME GC columns Polar 70% cyanopropyl polysiloxane

P

O
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Detectors overview

FPDNPD ECD PIDFID PDD

PFPD

Up to two Injector/ 
detectors can be 
mounted and 
controlled  
(InstaConnect 
Modules)

FID

PTV

S/SL

TCD

Trace 13x0 GC
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Electronic boards

Inlet body heater and  Insulation 

Proportional  solenoid valves 
for gas control

Pneumatic manifold

(inside the oven)

Column connection 

(inside the oven)

Miniaturization -A new Modular Approach

Pneumatic control

Inlet/ 
detector 
body

boards

Specific 
electronic 
control 
boards

GC oven Instant 
Connect 

Modules
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• Thermo Fisher proprietary, patent-pending “Instant Connect” 

modules 

• Modules are user installable in only two minutes

• just removing three screws you’ll put the new module in place 

• No special training, dedicated tools or on-site service engineers required

• Every injector and detector is compact and self-sufficient

• containing the Integrated Electronic gas Control (IEC), 

• all hardware and electronics

TRACE 1300 Series: Tailor instrument configuration 
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• Injection techniques

• Split/splitless

• Backflush option

• Helium Saver

• PTV

• Backflush option

• Gas Sample Valve

• Cold-on-column

There is an Instant Connect Module for that!

• Detection Techniques

• FID

• TCD

• FPD

• ECD

• NPD

• MS – ISQ, TSQ, Orbitrap, DFHR

• FTIR

• ICPMS

iConnect Modules

iConnect Modules
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Detectors dynamic range and sensitivity 
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Use of GC detectors in different application fields

Environmental
• ECD 

• EDB and DBCP in wastewater and soil (EPA 504, 
EPA 8011)
• Purgeables Halocarbon (EPA 502.1) 
• Halogenated pesticides in wastewater and soil (EPA 
505/508, EPA 515, EPA 8081)
• Herbicides (EPA 515.4)
• Chlorinated pesticides and PCBs (EPA 8080, EPA 
8081A, EPA 8082) 

• NPD
• Herbicides, Insecticides, Pesticides (EPA 507, EPA 
8141)

• FPD
• Butyl tin compounds
• Organophosphorous pesticides

• PID
• PAHs , Purgeables Aromatic Organics

• FID
•TPH in water and soil

Food Safety
• ECD

• Chloro pesticides in Drinking water (EPA 508.1)
• Trihalomethanes in Drinking water (EPA 501)
• Chlorinated Acids (EPA 515.1) 
• Acrylamide in food (EPA 8032)
• Chlorinated disinfectant by-product (EPA 551)
• Halogenated acetic acids in drinking water (EPA 
552)
• Polychlorophenols

• PID
• Phthalates in drinking water (EPA 506)
• Purgeable Aromatics (EPA 503.1)

Toxicology and forensic
• NPD 

• Drugs
• FID 

• Ethanol and methanol in blood
• Arson accelerant  in fire debris

Petrochemical
• FID 

• Simdist
• Oxygenated in Fuel
• Benzene in Gasoline 
• DHA

• TCD
• RGA, NGA 

• PDD
• High Purity Gases

• PFPD
• Sulfur in Diesel 
• Sulfur in LPG
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What is Mass Spectrometry?

“The basis of MS (mass spectrometry) is the
production of ions that are subsequently
separated or filtered according to their 
mass-to-charge (m/z) ratio and detected.
The resulting mass spectrum is a plot of
the (relative) abundance of the produced
ions as a function of the m/z ratio.”
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Chromatogram- How to identify in GC ?

(mainlib) Methyl Alcohol
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Vacuum System

Sample

Inlet
Detector

Data 

System
Mass

Analyzer

Ionization 

Method

Mass Spectrometer

Atmosphere
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Ionization Methods in GCMS
1. Electron Ionisaiton (Hard Ionisation)
2. Chemical Ionisation (Soft Ionisation)
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Electron Ionization

• Most common method of ionization for GC-

MS

• Used as both -qualitative and quantitative 
tool

• Produces mass spectra of molecules

• Fragmentation fingerprints

• Combine with retention time for positive 
identification

• Use single ion for quantitation with one or 

more ions for verification
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Ion Lens

800 V1000 V 0 V

Collector

Vacuum system

M: “inlet system”

Filament (Rh)

Repeller

M:

EI
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Ion Lens

800 V1000 V 0 V

Collector

Vacuum system

-

- +

+

Repeller

EI
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Ion Lens

800 V1000 V 0 V

Collector

M: + e- * → M.* + 2e-

Vacuum system

M:

-

- +

+

Repeller

EI
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Ion Lens

800 V1000 V 0 V

Collector

Vacuum system

Repeller
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ABCD+• + 2eq

A •
+ BCD+A +

+ BCD•

ADB+•

BC +
+ D

A + B +A + + BC + D + C + + D

CD •
+ AB+AB •

+ CD+

A •
+ BD+

A +
+ BD•

FRAGMENTATION

REARRANGEMENTS

Fragmentation Process

ABCD + e-

(~70 eV ; 6700 kJ/mol)
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Fragmentation process

ABCD+•

A +

ADB+•

BC +

A +C +

AB +

D +

CD+

BCD+

B +

AB+

BC+

m/z

Abundance

%

A +

B + C + D +

AB + BC +

ADB+•

ABCD+•

CD+ BCD+

Detected
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Fragmentation Process

m/z

Relative 

Abundance
%

A +

B + C + D +

AB + BC +

ABC+•

ABCD+•

CD+ BCD+

“Molecular

Ion”

(“Precursor”)

“Base Peak”

Fragmentation

(“product Ions”)

Spectrum is a normalized line plot
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NIST Library Result

• NIST Library Search Result for Acenaphthylene

semivol_10000scan_01#4653  RT: 13.59  AV: 1 NL: 3.61E6Acenaphthylene
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Electron Energy

Electron Energy
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EI 70eV MS spectrum
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Chemical Ionisation

Positive CI (PCI)

Two reaction steps are always necessary:

1. In the primary reaction a stable cluster of 

reagent ions is produced from the reagent gas 
through electron bombardment (low energy)

R       10eV RH
+

2. In the secondary reaction the molecule M 

reacts with the ions in the reagent gas cluster.

RH
+

+  M             MH
+

+ R

Negative CI (NCI)

Reagent gas reactions (methane)

Kinetic energy of electrons further reduced by 
collisions with reagent gas

Resonance capture

Dissociative resonance capture

*

44

−−−−−−−−++++−−−−

++++++++→→→→++++ eeCHeCH

Rebounding

high energy 

electron
Thermal electron

−−−−−−−−

→→→→++++ ABeAB
*

BAeAB ++++→→→→++++
−−−−−−−−*

e-*: thermal electron
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EI and PCI Spectrum of Heptachlor

Intensity is concentrated in 

[M+H]+ ion.  

Spectrum is simpler.

EI versus PCI/ NCI for Pesticides

EI and NCI Spectrum of Endosulfan I
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Chemical Ionization 

Advantages:

�Molecular weight information

� Increased selectivity for many compounds

�Selectivity affected by reagent gas

�High pressure CI produces true CI spectra (including adduct ions for confirmation)
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Common Mass Analyzers

• Quadrupole - consists of two sets on opposing rods.  This mass analyzer uses a combination of RF and DC modulation to sort 
ions.  This analyzer provides nominal mass resolution

• Ion Trap - operates on a principle as the quadrupole; however ions can be stored for subsequent analysis.  The ions are sorted by 
changing the electric field inside of the trap by manipulating the RF field and sequentially ejecting the ions from low to high mass to 
charge.

• Triple Stage Quadrupole – combines the advantages of the Quadrupole with those of the Ion Trap. Ions are filtered like in the 
quadrupole as well as dissociated like in the Ion trap. Selectivity and resolution are the key words here.

• Time of Flight (TOF) - Ionized compounds/fragments from the source are directed into a flight tube.  Ions are separated by virtue of their 
different flight times over a known distance

• Magnetic Sector - Uses a combination of magnetic and electrical fields to sort ions.  The ions are focused and resolved by passing through 
an electric field then a magnetic field

• Orbitrap, ICFTMS, etc.
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Single Quad GC-MS

Ion Source

Ion 
transfer 

optics

Quadrupole 
mass filter

Electron 

multiplier 

detector
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++

(m/z) 3 e (m/z) 1: non in resonance

(m/z) 2: In resonance

(m/z) 1

(m/z) 2

Ion Lens

800 V1000 V 0 V

Colector

Filamento (Rh)

Repeller
-V

+

(m/z) 3

Quadrupole mass spectrometer

Data mode:

1. Scan
2. SIM
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+•

Single Quad GC-MS: Ionization

+•
+•

+•

+•
+•

Ion Source

Ion Transfer Optics

Quadrupole (Q)
EM Detector
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+•

Single Quad GC-MS: Transfer of Ions to Quadrupole

+•
+•

+•

+•
+•

Ion Source

Ion Transfer Optics

Quadrupole (Q)
EM Detector
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Single Quad GC-MS: Mass (m/z) Filtration 

+•

+•

+•

+•

+•

+•

Ion Source

Ion Transfer Optics

Quadrupole (Q)
EM Detector
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Single Quad GC-MS: Detection of Transmitted m/z

+•

Ion Source

Ion Transfer Optics

Quadrupole (Q)
EM Detector
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Single Quad GC-MS: Selected Ion Monitoring (SIM)

+•
+•

+•

Ion Source

Ion Transfer Optics

Quadrupole (Q)
EM Detector
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What is Triple Quadrupole GC-MS/MS?

Ion Source Ion Transfer 

Optics

Quadrupole 1 (Q1)

Ion Source Ion Transfer 

Optics

Quadrupole

Single Quadrupole GC-MS

Triple Quadrupole GC-MS/MS

MS

MS MS

Quadrupole 2 (Q2)

Collision Cell

Quadrupole 3 (Q3) EM Detector

EM Detector
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+•

Single Quadrupole “Real Life” SIM in Complex Matrix

+•
+• +•+•

+•
+•

Ion Source

Ion Transfer Optics

Quadrupole (Q)
EM Detector

Similar mechanism (SM) 

interference
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Ion Source Quadrupole 1 (Q1)

Ion 

Source

Ion Transfer 

Optics
Quadrupole

Single Quadrupole GC-MS

Triple Quadrupole GC-MS/MS

MS

MS MS

Quadrupole 2 

(Q2)
Collision Cell

Quadrupole 3 (Q3) EM Detector

EM Detector

Why Triple Quadrupole GC-MS/MS?

Ion Transfer Optics
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Why GCMS/MS-triple quadrupole ??

Here we see the MRM transitions 

of 307 to 207 and 237, 
respectively. 

These multiple SRM transitions 
have eliminated the matrix 

interference allowing the software 
to easily locate the peaks, saving 
the operator a significant amount 

of time. 

The peak height relative to the 
noise allows for even greater 
sensitivity for the method  

This type of instrument will be 

able to keep up with the ever 
decreasing detection limits in an 
ever increasing number of 

matrices.  
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+•
+• +•+•

Quadrupole 1 (Q1) Quadrupole 2 (Q2)

Collision Cell
Quadrupole 3 (Q3) EM Detector

Selected analyte

precursor ion

Matrix ion with 

same mass 
number

Triple Quadrupole GC-MS: Q1 Precursor Ion Selection
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+•

+•

+•
+•

+•

+•
+•

+• +•

+•

+•

+•

+•
+•

Quadrupole 1 (Q1) Quadrupole 2 (Q2)

Collision Cell

Quadrupole 3 (Q3) EM Detector

w/ Argon Gas

Fragmentation of both analyte

and matrix ion

Characteristic fragment

Triple Quadrupole: Q2 Collision-Induced Dissociation (CID)
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+•

+•
+•

+•

+•
+•+•

+•

Quadrupole 1 (Q1) Quadrupole 2 (Q2)

Collision Cell

Quadrupole 3 (Q3) EM Detector

w/ Argon Gas

Selection of unique 

product ion of analyte

Triple Quadrupole GC-MS: Q3 Product Ion Selection
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+•

+•
+• +•+• +•

Quadrupole 1 (Q1) Quadrupole 2 (Q2)

Collision Cell
Quadrupole 3 (Q3) EM Detector

w/ Argon Gas

Triple Quadrupole GC-MS: Selected Reaction Monitoring (SRM)
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New ISQ 7000 and TSQ 9000

Unstoppable robustness and productivity 

The ISQ 7000 offers innovative design capabilities 

for increased productivity and robustness, with 

enhanced customer experience and unmatched 

sensitivity for the most challenging applications.

Unstoppable routine analysis

The TSQ 9000 is a designed to revolutionize laboratory 

productivity by delivering unprecedented levels of 

performance and uptime to facilitate the reduction of cost-

per-sample in the high-throughput environment. 

Surpass competition in the GCMS market with leading performance and scalability 

ISQ 7000

GC-MS

TSQ 9000

GC-MS/MS
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ISQ & TSQ New Capabilities

unmatched performances

Advanced EI Source 

Boosted sensitivity and robustness for 
unmatched performances

NeverVent™ Technology
Unique vent-free column replacement and 
vacuum interlock, to maximize uptime

SmartTune
Intelligent tune wizard for best customer experience
with consistent results and ease of use 

investment

Scalability

Versatile upgrading path throughout all 
configurations for safe and future-proof 

investment
Offer a robust, reliable and easy to use GC-MS and GC-MS/MS instruments with market leading sensitivity
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AEI vs. ExtractaBrite Comparison

electron 

beam

electron 

beam

Ultra-focused ion beam for improved 

robustness & sensitivity
Focused ion beam

AEI ExtractaBrite
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Unstoppable Uptime

• No longer need to vent mass spec system to change a column

• Reduce downtime and maximize sample analysis

• Time is money for our customers and NeverVent gives them more instrument uptime!

What is NeverVent™

• Combination of VPI and newly introduced source plug, V-Lock



53

Unstoppable Uptime

What is NeverVent technology?

Extends the capability of the vacuum probe interlock 

(VPI) design with the new source plug, V-Lock

Through the VPI, no need to vent mass spec system 

for extracting the wireless ExtractaBrite ion source 

Step 1. Insert removal toolStep 2. Remove sourceStep 3. Source is held in toolStep 4. Push source out of tool
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Unstoppable Uptime

What is NeverVent technology?

Through the VPI and the V-Lock source plug, no 

need to vent mass spec system to change the 
column

V-Lock

Isolate the MS 

under vacuum 

from the GC 

No complicated 

fluidics or extra 
connections

Extends the capability of the Vacuum Probe Interlock 

(VPI) design with the new source plug, V-Lock
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How to use the V-Lock Source Plug

Column rests 

against this 
ring
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Time savings using NeverVent Technology

87% Time 

Saving 

4.5 
hours

35 
min.

Standard GCMS NeverVent

Column Replacement 
(including conditioning)

87% 

Time 
Saving 

98% Time 

Saving 
4 

hours

20 
min.

Standard GCMS NeverVent

Ion Source Maintenance

98% 

Time 
Saving 

• NeverVent reduces downtime and maximize sample analysis

• Increases the lab efficiency by saving the time

• Your time can be spent on producing quality results
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Direct Sample Probe: Ideal for materials difficult to elute chromatographically

• Designed to eliminate sample preparation time

• Compatible with all modes of ionization and mass 

analysis

• Used with the vacuum probe interlock (VPI) 

• Direct Insertion Probe (DIP) Solid samples or 

trace components in solid matrices such as 
forensic samples, tissue, etc.

• Direct Exposure Probe (DEP) liquids or solids 
dissolved in solvent. 
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Removing complexity from routine result production

MS/MS simplicity from start to finish

• Full suite of easy-to-use tools

• Move from other technology or provider

• Method development and managment

• Day-to-day system operation

Thermo Scientific™ Chromeleon™ 

Chromatography Data System (CDS) software

• Intelligent Functionality – it does everything you need!

• Operational Simplicity™ – everything is fast and easy!

• Future-proofed, scalable and flexible architecture

• Multi-technique (GC, LC, IC, MS) and multi-vendor platform
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Method Development - From single quadrupole to triple quadrupole

Current SIM 

method

TSQ 9000 

SIM Method

TSQ 9000 

SRM Method

AutoSRM

Option 1: 

Continue 

with SIM

SIM Bridge

Option 2:

Develop 

SRM Method

SIM Bridge

SIM Bridge

• Simple tool to migrate from single 

quadrupole to triple quadrupole

• SIM methods exported from other 
sources to be translated to the TSQ 

9000 GC-MS/MS system method

• SIM methods can be immediately run 
on the TSQ 9000 system or through 

AutoSRM to translate the SIM 

information into a powerful SRM 
method

Move to 

SRM later
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Method Development - AutoSRM

1) Precursor  ion selection

2) Product ion 

selection

3) Collision energy 

optimization

AutoSRM

• A triple quadrupole method 

development expert integrated into 

your system

• Provides full method development 

independence

• Fully optimized SRM transitions         
for your system, even for less 

experienced users

• Saves huge amount of time and effort
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Method Management - Timed-SRM

Individual 

compound 
SRM

Time

Time

Segmented SRM (classic approach)

• Inefficient monitoring of SRM 

transitions

• Complicated to set time windows

• Susceptible to matrix RT shift

Timed SRM 

• Optimized monitoring of SRM 

transitions

• Automated window definition

• Resistant to matrix RT shift

Timed-SRM

• Reduces complexity in high 

capacity methods

• Automatically optimizes target 
compounds for maximum 

sensitivity

• Simply enter RT for compounds 
and windows automatically set

• Easy method updates with new 

GC column or GC column 
trimming 
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What Thermo Scientific solutions are there?

Thermo Scientific™ Q ExactiveTM and ExactiveTM

GC Orbitrap systems

Thermo Scientific™ DFS HRMS

• < 6fg OFN instrument detection limit

• Resolving power of up to 100,000 (FWHM) at m/z 272

• Routine sub ppm mass accuracy

• Dynamic range >106

Resolution  > 60,000

20 fg TCDD with S/N > 200:1
Designed for quick installation,

low power consumption, small footprint,

and high sample throughput 

Low level quantification of PBDEs in environmental 

matrices by Orbitrap GC-MS - 2018

Gold Srandard in Dioxin and Furan analysis in Food & 

Environmental samples.



63 The world leader in serving science

Sample Preparation
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Sampling
Sample 

preparation
Sample 
Analysis

Reporting

Workflow for analysis of multi-residues analysis

B
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6%

61%

6%

27 %

Sampling

Sample preparation

Sample analysis

Reporting
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Sample Introduction in GC

Gas, Liquid and Solid dissolved in liquid
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Laboratory Challenges

Laboratory

Large sample load

Many different matrices

Lower detection limit requirements

Instrument maintenance

Challenging compounds No time to develop new methods

Extraction time and resources
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Sample Preparation

• Extraction

• Removes analytes from the sample

• Purification / Fractionation

• Eliminates compounds that interfere with the analysis (Cleanup) 

• Concentration

• Concentrates extracted analytes for analysis to maximize sensitivity
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The Challenge for Analysis  

1.5 mL GC / LC Vial

How do we get analytes out of these samples? 

LLE

LLE+ 

Cleanup

QuEChERS

SPE/PLE+ 

Cleanup

PLE+SPE 

Cleanup
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AutoTrace 280: For Liquid Samples 

• Reduced sample extraction cost

• Solvent consumption (up to 90% less 

than LLE)

• Labor cost (15 min operator intervention)

• Improved productivity

• 6 samples loaded onto cartridges in 15 

min 

• Improved analytical precision

• Automated sample loading and elution 

• Positive pressure displacement 

6 mL Cartridge System 
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Accelerated Extraction

Dionex ASE Extractor

• High-end system

• Unattended extraction of up to 
24 samples

• Mixing or selection of three 

different solvents for complex 
extractions

• Control by Thermo Scientific™ 
Dionex ™ Chromeleon™ CDS 
Software (optional)
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QuEChERS extraction for pesticides in food 

The QuEChERS method is a two-step process: extraction followed by clean-up
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Automated Sample Introduction Technique

Automated Sample Introduction Technique
� Head-space (liquids or solids)
� Purge and trap (water)
� SPME (vapours, liquids or solids)
� Pyrolizer (solids)
� µ- SPE (Automated QuEChERS Clean up)
� Air Sampling Thermal desorption (solids)

Sample Introduction Technique
� Soxhlete Extraction
� PLE/ ASE- Dionex ASE 350 & FMS PLE
� SPE- AutoTrace/ FMS
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Applications
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Multiresidue pesticide analysis by GCMSMS 
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Multiresidue pesticide analysis by GCMSMS 
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Dioxin Analyser

EU regulations 644/2017 and 771/2017.
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Dioxin Analyser

TCDD, PeCDD & OCDD (0.03, 0.14 & 3. pg on column
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FAME Analysis
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3-MCPD Analysis in oil

3‐‐‐‐Chrolopropane-1,2-diol (3-MCPD)

• Genotoxicity refers to a chemical agent that damages genetic information within a cell, causing 

mutations that may lead to cancer. All mutagens are genotoxic, but not all genotoxic agents are 

mutagens. 3‐MCPD is categorized as a potentially carcinogenic compound, and, thus, a review to 
evaluate the genotoxic potential of 3‐MCPD is important. 

• 3-MCPD is formed as a result of a reaction between a source of chlorine, e.g. chlorinated water or 
salt, in a food or a food contact material, and a lipid source.

• This reaction is encouraged during the heat processing of foods, including roasting, frying and 
baking. It is also known to occur in acid-hydrolysed vegetable protein (HVP) when produced using 

hydrochloric acid.

• Once formed, the stability of 3-MCPD has been shown to be dependent upon the pH and 

temperature to which it has been exposed. The higher the pH and temperature of the heat 

treatment, the greater the rate of 3-MCPD degradation.

• During the production of fats and oils, 3-MCPD fatty acid esters may be formed from 3-MCPD 

when the fats and oils are heated to high temperatures, in the presence of chloride ions.  

• 3-MCPD- testing on GCMS/MS for refined edible oil 
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AOCS guidelines
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3-MPCD Analysis by GCMS
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Characterization of Essential Oil by GCMS
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Headspace Analysis- Residual Solvent in Packaging material (EN 13628-1)
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Headspace Analysis- Benzene in Softdrinks
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SPME- Wine Analysis
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SPME- PAH in Drinking water
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• … An online search engine for Thermo Fisher Scientific applications

• … Provides comprehensive application information and ready-to-run analytical methods

• … A central repository for Thermo Scientific chromatography and MS application information

Method Development Resource: The AppsLab Library of Analytical Applications

Visit: www.thermofisher.com/appslab 
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Thanks you

For any query Contact

Shridhar Gawade:

Shridhar.gawade@thermofisher.com

Aarti Karkhanis

Aarti.karkhanis@thermofisher.com

Arnab Goon: 

arnab.goon@thermofisher.com

M. Chandrashekhara: 

m.chandrashekhara@thermofisher.com

Sunil Kumar T (Marketing Manager): 

sunil.kumar@thermofisher.com

Questions?

CSC, Mumbai, Gaziabad

COE, Ahemedabad
Proteomic lab, Bangalore
Application Lab, Nashik
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We enable our customers to make the world healthier, cleaner and safer.

A Mission We Are Proud Of


