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Introducing the DSQ Il Series

Dual Stage Quadrupole GC/MS

Continuing over 30 years of GC/MS excellence, Thermo Electron Corporation introduces
the DSQ™ Il GC/MS Series, instruments that will change the way you think about GC/MS
analysis. These benchtop systems take trace level analysis into the future — with a
design innovation that offers a fundamental improvement in your analytical results.

Ranging from the entry-level workhorse, the FOCUS™ DSQ I, which
is ideal for high throughput analysis, to the highly sophisticated
DSQ Il designed for analysis of small amounts of sample in difficult
matrices, the DSQ Il Series provides innovation and performance
while ensuring reliable, accurate analytical results.

Equipped with the new innovative DuraBrite™ source and
DynaMax XR detection system, the DSQ Il Series is able to detect
smaller amounts of compounds in difficult matrices, translating into
less prep time, smaller injections, less sample, more confidence —
real productivity.

With the DSQ II Series, Thermo Electron provides not just an
analytical instrument, but a complete laboratory solution including
high performance innovative technology, industry-specific reporting
software, method development, and customer support. Whether
you are in the Environmental, Forensics, Chemical, Petrochemical,
Pharmaceutical, or Food and Beverage industry, Thermo is the perfect
partner for innovation, performance, productivity, solutions, and results.

Less Noise = Better Data

For years, the enemy of optimum GC/MS detectivity has been noise.
Background noise arises from multiple sources: sample matrix, column
bleed, and source-generated noise (excited neutrals). Sample cleanup
and routine column maintenance can help reduce two sources of
noise. The third, neutral noise, is more challenging. Many GC/MS
systems address the issue by simply background subtracting or
“thresholding” out the noise. However, by masking this low level
response, critical isotope ions may be lost or compromised and
available dynamic range reduced. This can limit both sensitivity and
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Off-axis optics in the DSQ Il provide a quantitative reduction in neutral noise
versus a straight-line quadrupole system.

Linearity for 5 pg to 50 ng of HCB in full-scan mode with a linear fit of
R?=0.9996.

Thermo scientists found a way to virtually eliminate source
noise before it reaches the MS detector, by inserting a curved
quadrupole pre-filter provides a path that excited neutrals cannot
navigate. They are effectively removed and can no longer add noise
to the baseline. By eliminating, rather than masking the noise, the
DSQ Il GC/MS systems obtain improved detectivity without sacrificing
dynamic range or spectral integrity.



Confident Library Searches Regardless of
the Concentration

Unknowns are just that: unknown in composition and unknown in
concentration. The DSQ II's extended dynamic range provides analytical
precision at the trace femtogram level as well as the high nanogram
level. In addition to quantitative dynamic range, the GC/MS must
provide spectral consistency over the same dynamic range to produce
confident library searching regardless of the level. The DSQ Il GC/MS
systems deliver this by combining the noise reduction of the curved
pre-filter with the robust performance of the ion source.

Rugged and Reliable El Full-Scan Performance

Electron lonization (EI-MS) is the choice for most routine GC/MS
analysis. Whether an application requires the spectral characterization
and library matching of full-scan MS or demands the ultimate
analytical sensitivity of Single lon Monitoring (SIM), the system must
be flexible to meet any challenge. It must also be rugged enough to
perform the job, day in and day out. Both the DSQ Il and FOCUS
DSQ Il meet these stringent requirements.

Unmatched Positive and Negative Chemical
lonization Capabilities

The DSQ Il shatters previous barriers to quantitative sensitivity in
CI-SIM mode. Combining the new design of the ion optics with the
outstanding performance of the TRACE GC Ultra™ the DSQ Il provides
amazing analytical detectivity in the ultra-low femtogram range.

Extra Sensitivity When You Need It

The ability to detect trace amounts of compounds can mean less
prep time, smaller injections, less sample, more confidence — real
productivity. The DSQ II's innovative design gets you closer and
closer to that single molecule.

Fast Scanning at greater than 11,000 amu/sec

The DSQ Il has the industry’s fastest scan speed for single quadrupole
systems. Faster scanning meets the requirements of fast chromatog-
raphy. More data points help define very narrow peaks for precise
and accurate quantitation.
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Removable lon Volumes

Complete minor source maintenance without tedious source
disassembly. Add the Vacuum Interlack to replace ion volumes
without venting the system and begin analyzing samples in under
three minutes!
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Sensitivity with rock-solid stability — replicate injections of 20 fg OFN over 24 hours.
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* Examples shown are raw data — no background subtraction, no baseline smoothing,
and methane reagent gas.




Sequential SIM and Full-Scan Data Acquisition
Combine the ultimate sensitivity of SIM target compound analysis
with the confidence of full-scan library searching for identification of
unknowns, all in a single analysis.

Removable Pre-filter
Traps the “dirt” that contami-
nates sensitive quadrupoles.
Now there’s no need to clean
or exchange your quadrupole
assembly, simply clean the
pre-filter and re-install. You
are up and running!
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Take care of your source maintenance
without venting the system with the
optional Vacuum Interlock.

FOCUS DSQ I1GC/MS

Easy to Use Advanced GC/MS Technology

High performing, robust, reliable, and affordable — Thermo Electron
offers maximum value for your GC/MS instrument investment

TRACE GC Ultra - The Essential DSQ Il Partner

It really doesn’t matter how advanced the technology in the mass
spectrometer is if the GC cannot deliver the sample reliably and
robustly. The process of GC/MS begins with the gas chromatograph.

Experience the performance of the industry-leading split/split-
less, PTV, and innovative Cold-On-Column Large Volume injectars.
TRACE GC Ultra from Thermo offers inlet technology to meet any
sample requirement.

The GC can be configured with up to two traditional detectors
including FID, TCD, ECD, FPD, NPD, PDD and PID. The Xcalibur” data
system controls each detector and simultaneously acquires data
from the two analog detectors and the DSQ Il mass spectrometer.

The removable
pre-filter is easily
cleaned. Dirty samples
aren't a problem.

DsQ Il GC/MS




FOCUS GC - Powerful Performance in a Space-saving
FOCUS DSQ Il Package

This space-saving GC is designed for laboratories wanting the ultimate in GC/MS
performance but having limited space and funds. Equipped with a full-size GC oven,
injector options include PTV and industry-leading split/splitless injectors. The instrument
is a compact but powerful analyzer for environmental, petrochemical, forensics, and
QA/QC applications.

Lock in Retention Time at the Touch of a Button

The TRACE GC Ultra and FOCUS GC virtually eliminate retention time shifts caused by
column-to-column variations. With the proprietary Column Evaluation feature on the

GC, simply install the column and push the Column Eval button on the keypad. These
instruments perform automatic calibrations of the column to give precise and repeatable
flows from column to column. This calibration ensures that your retention times will hold
no matter how often you change the column, saving you the time and frustration of
drifting retention times for your target compounds.

TriPlus™ Autosampler - Flexible Sampling Solutions

With advanced robatic technology and independent three dimensional (XYZ)
movement of the syringe holder, the new TriPlus Autosampler provides
larger flexibility in sample capacity for high lab productivity, while
delivering unprecedented lab automation.

e TriPlus AS for injection of liquid samples

e TriPlus HS for automatic introduction of gases

e TriPlus DUO includes both liquid and headspace sampling turrets

e Easy “snap-on” interchangeability of 2 turrets

e Double productivity with simultaneous operation of 2 different
Thermo GCs or GC-MS using 2 independent sampling methods

i

DSQ Il Features

e Mass range of 1 — 1,050 amu

e Scan speeds greater than 11,000 amu/s
(profile and centroid)

e Curved pre-filter for noise reduction

e DuraBrite source for enhanced robustness and sensitivity
 +10 kV conversion dynode for better performance

e Wide spectral/quantitative dynamic range

* Removable ion volumes for El and Cl

e Combination ion volume for automated El/Cl operation
e Powerful Xcalibur data system

e (Closed Exit El (CEl) lon Volume for contaminated
environmental and food analyses

Analytical Versatility

e El mode for identifying unknowns — library search
information

e PCl for molecular weight confirmation
e NCI for ultimate sensitivity and selectivity
e Simultaneous full-scan and SIM in a single analysis

e PPINICI — hardware/software option with alternating
PCI/NCI scans for sample screening

Expanded Capabilities

e Vacuum interlock

e Liguid and headspace autosamplers

e New TriPlus Autosampler for ultimate sampling flexibility
e DEP/DIP solids probes

e High-capacity differential pumping system

e Two positions available for traditional GC detectors

e Range of injection options

e Productivity Solutions provide full method validation
and enable the operator to be productive within days
of installation.

TriPlus Autosampler




Target Unknowns with Powerful Tools

Expand capabilities with the Positive and Negative Cl option
and/or Solids Probe for non-GC sample introduction

Chemical lonization for Molecular Weight Exchangeable lon Volumes
Confirmation and Enhanced Selectivity No need to vent your system to
Determining molecular weight is a must for today’s high throughput ~ perform a source swap. Simply

combinatorial chemistry laboratory. Whether it is for natural products, ~ exchange your El ion volume
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drug discovery, or an organic synthesis operation this technique with the Cl or EI/Cl combo ion
answers the crucial question — /s it what | think it is? volume through the vacuum ¢
In addition to molecular weight determinations, negative ion interlock (included with the Cl E, Cloe B cl
chemical ionization can provide enhanced selectivity, hence detectivity, ~ option), and continue your
of certain classes of compounds in complex matrices. This can analysis — in under three minutes.
improve your ability to detect target compounds as well as quantitate Continuing Thermo’s tradition of providing the most inert ion
them at low levels in very dirty samples. source material, the newly developed closed El (CEl) ion volume
DSQ Il makes the process of performing chemical ionization provides additional stability and robustness for a number of
simple, routine, and robust. applications. The CEl volume allows for an improved distribution of
energy in the source, while overall sensitivity is increased by a very
Pulsed Positive lon Negative lon CI (PPINICI) tightly focused beam of ions guided by the lenses into the curved

Thermo's smart hardware/software option lets you perform both PCI prefilter. It has been tested in many application areas and is provided
and NCI on alternating scans. Xcalibur automatically filters the data  with selected Productivity Solutions to provide optimal performance.

for easy viewing and more confident molecular weight analysis or
sample screening. Digital Reagent Gas Control

DSQ II's digital control stores the Cl flow setting with each method

Simultaneous molecular weight . ..
PPINICI Analysis of Hexachlorobenzene . .
y confirmation of Hexachloro- guaranteeing the same critical ﬂoyv, day to day, week to we.ek,
oo . . benzene in positive ion [M + H]¢  Operator to operator. No more tedious setup to manually adjust the
e and negative ion [M]-. reagent gas to reproduce previous work.
¢ PCI-TIC el
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Solids probe analysis of the flame retardant Decabromobiphenyl (MW 943),
compared to a theoretical mass spectrum.



Xcalibur - A Unified Platform for MS

One intuitive platform for GC/MS, LC/MS and Advanced MS instruments
provides confident control from method development to reporting

Xcalibur is the most powerful data system available today, delivering
a unique combination of functionality, control, and ease of use. The
software is designed to guide you through your daily tasks.This
powerful simplicity, combined with the advanced features of the
Microsoft® Windows® operating system and Microsoft Office
productivity tools provides an analytical platform second to none.

Xcalibur is organized around the Home Page. This starting point
directs you to the six major functions of Xcalibur: Instrument Setup,
Sequence Setup, Processing Setup, Qual Browser, Quan Browser
and Library Browser. This design allows you to quickly and easily
access the area you need to work in without having to page through
additional programs.

DSQ Il GC/MS instruments generate library-searchable spectra
regardless of matrix and concentration. This is a vital asset when
dealing with complex unknown samples. Use commercial libraries,
NIST, Wiley, Pfleger-Maurer-Weber or build your own. Xcalibur
allows simple exporting of spectra and has powerful editing tools to
aid you in quickly generating your own user libraries. Xcalibur
allows you to search multiple libraries simultaneously. Thus you
can easily match your unknown against multiple sources for
confident identification.

Xcalibur provides complete
control of the TRACE GC Ultra and
FOCUS GC mass spectrometer and i
optional liquid or headspace i
autosamplers. Xcalibur contains
a built-in audit trail to ensure
compliance with your laboratory’s o
SOP’'s and Quality Programs. i

Generating and producing &
reports from your data has never
been easier than with the Merlin
reporting package in Xcalibur.
Merlin allows you to quickly specify each piece of information,
mass trace, instrument setting, etc. to include in your report. Simple
drop-down menus and “drag-and-drop” objects provide complete
flexibility for your reporting needs.

Componest Name:
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/Xcalibur Unifies All the Technologies We Offer
* Reduces the learning curve
e Simplifies the addition of new technology platforms
© |mprovements are shared across all systems
e Allows for customization through open source macro language

Integrates Layered Applications, Including
¢ EnviroLab™ Forms — Automated reporting forms package designed for the
regulated environmental laboratory

¢ ToxLab™ Forms — Automated reporting forms package designed for
forensic/toxicology labs

¢ ToxLab 2.0 — Intelligent sequencing and automated reporting forms designed for
drugs of abuse testing, therapeutic drug monitoring, environmental toxicology, and
forensic applications

e Open Access™ — Select from predefined methods for “click and go” sample analysis

e Mass Frontier™ — Interpret mass spectral data with tools for fragments, structures,
isotope patterns, spectral classification and more

e XDK — Open source macro programming interface for full customization of the data system
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Layered Application Software Matches Laboratory
Workflow for Maximum Productivity

Environmental and Food Safety Software

Software designed for use in environmental and food safety
laboratories needs to easily fit into a laboratory standard operating
procedure (SOP) due to the large numbers of samples analyzed in a
variety of challenging matrices. EnviroLab Forms Software and the
DSQ Il allow the GC/MS operator to spend more time performing
important tasks and less time reviewing data.

By using the Smart Reporting feature, which provides an active
report view of the data, the operator can scan through the report
and click on a suspect data point and instantly be transported
to that section of the Data Review page. There is no need for
reprocessing if the data is changed since all related calculations
are automatically updated. Reverting back to original settings is
easy and only requires a switch from manual to method. All of the
information for each batch, including data, results, and copies of the
methods are contained in one subdirectory for easy archiving. There
is also an XML file for each of the result files for easy export to any
laboratory information management system (LIMS).

Forensics and Toxicology Software Options

Whether performing high-throughput, routine quantitation or
thoroughly evaluating samples for all possible companents, forensic
chemists and toxicologists require options for acquiring and analyzing
data that align with their lab’s workflow and reporting needs. By
offering two software solutions for these users, the DSQ Il offers
bath expanded versatility and quantifiable productivity.

ToxLab Forms 2.0 is designed for forensic and toxicology
laboratories conducting both quantitative confirmations, as well as
qualitative analyses. This software allows the user to develop and
manage methodologies, create and analyze sample batches, and

m review and report

.
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data within a single
framework. Quality
control (QC) tools are
built in, enabling the

user to specify ranges
for calibrators and QC
samples.

ToxLab Forms then automatically evaluates results based on
these ranges, and denotes out-of-control values on reports and
within the Data Review window. Generate reports in real-time,
reprocess an entire batch, or select specific, non-contiguous samples
for repracessing. All of the data required to regenerate sample
results are maintained in discrete batch folders, which contain
the data, calculated results, and a copy of the methods.

Data integrity is an integral component of ToxLab Forms.
Manual integrations are denoted on reports and electronic files are
tamper-proof, providing increased confidence that results cannot be
modified outside the
realm of the analyst.
Electronic versions of
reports can be created,
allowing paperless
operation, and XML
files for each sample
provide a pathway for
easy integration with
a variety of laboratory
information manage-
ment systems (LIMS).

ToxLab 2.0 with true Intelligent Sequencing offers additional
capabilities designed to take routine quantitative GC/MS confirmation
to the next level. ToxLab's Intelligent Sequencing allows the system
to make real-time decisions based on user settings, and batches can
be modified during analysis to account for these decisions.

For example, despite efforts to account for high concentrations
based on initial screen results, samples that exceed instrument car-
ryover limits still come through the system. ToxLab can automatically
insert a solvent blank following a high sample, thereby averting
potential carryover issues and significantly reducing the need for
manual re-injections or sample re-extractions.
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Additionally, users can establish actions that ToxLab should
take for QC failures, ion ratios out of range, or system suitability
checks such as peak shape or internal standard area counts. By
performing these checks in real-time and modifying the sequence as
needed, ToxLab greatly enhances productivity and directly reduces
cost-per-sample. Batch reprocessing is straight-forward and can be
performed during acquisition of a different batch, and users can
reprocess an entire batch or selected samples, with the click of a
button. ToxLab 2.0's batch-oriented architecture ensures that data,
reports, and methodologies are maintained in discrete folders for
easy archival and retrieval.

Simple, Controlled Access by Novice Users

Open Access Software allows any analyst to walk up to the DSQ I
and submit a list of samples, choose a predefined method, and easi-
ly collect the data when done. Open Access allows the lab manager,
or other responsible person, to control the methods and access to
the instrument. It provides the analyst with the freedom to be con-
cerned with only the data, not worrying about the details of the
GC/MS. This software is ideal for laboratories with large numbers
of analysts that need GC/MS information while maintaining security
on methods and instrumentation.

Open Access

Log in a Sample
?
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Easy Interpretation of : i
Mass Spectral Data _ il ™
Mass Frontier Software provides Ve n BPPAR
a suite of options that allows the —
MS operator to interpret mass

spectral data. This software i L
package assists the operator in ,E

structural identification, isotope ‘o

pattern determination, and ]

spectral classifications. | P ety

Customization of Xcalibur

The Xcalibur Development Kit (XDK) is an open source macro
programming code base that allows for full customization of the
data system. Any object oriented programming language can be
used; there is no need to learn a proprietary programming language.
The XDK provides information and example code for the creation of
software by anyone to customize Xcalibur and reporting.

True Productivity and Easy Method Validation

Productivity Solutions designed to complement the capabilities of
the DSQ Il provide pathways to complete method validation and
integration of the DSQ Il into the laboratory. Productivity solutions
include pre-developed and rigorously validated instrument and pro-
cessing methods for targeted methodologies across a range of
applications. A wide range of Thermo consumables are pre-selected
for use in conjunction with these methods, and where appropriate,
customized libraries are included.

To further simplify integration, the productivity solutions include
all information required to operate the DSQ Il successfully for the
prescribed method. A printed SOP, How-To Guide, and Quick refer-
ence guide are all available for reference, ensuring that a new DSQ
[l will be productive within days.




DSQ Il GC/MS -
Performance and Reliability In Any Configuration

Available in various configurations, the DSQ Il Series provides data
management and optional accessories to meet all analysis needs.
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70 L/s Turbo X
Basic system for general El applications, SIM or
library confirmation in full-scan mode. Add GC
detectors on the TRACE GC Ultra, and upgrade
with autosamplers and selected MS options

250 L/s Turbo X X
Increase sensitivity and performance in El. Add
Chemical lonization for molecular weight determi-
nations or high sensitivity NCI-SIM quantitation.

200/200 L/s Split-flow Turbo X X X
Advance to the ultimate system with the differential
pump which delivers best resolution and unmatched
performance for PCI/NCI and ultra-trace levels.

With the broadest range of chromatographic separation products in the industry, Thermo
Electron Corporation can help maximize efficiency and boost productivity by providing
“one stop” sourcing for GC, GC/MS, specialized reporting systems, columns and consumables
method development, and customer support.

From routine analysis to more demanding research applications, Therma's full range
of instruments and accessories provide complete laboratory solutions to meet all needs.

TRACE GC Ultra

FOCUS DsQ II



TRACE Columns and Consumables

Thermo's enhanced TRACE™ GC columns, syringes and consumables,  Tailored Solutions for your GC and GC/MS Analyses

including injection port liners, ferrules, and septa, are designed to e TR-8270 — Semivolatiles

complement Thermo’s innovative range of GC and GC/MS systems. e TR-1MS — PAHSs, Hydrocarbons, and Sedatives
This wide range of consumables and accessories is designed to o TR-35MS — Organochlorine and Triazine Pesticides,
offer application-focused solutions to customers in the petrochemical, Drugs of Abuse

food and beverage, forensic/toxicology, and environmental industries. ~ ® TR-5MS — Dioxins, Furans, Steroids, Drugs of Abuse
e TR-1701 — Chlorinated Solvents

TRACE GC Columns Exhibit: e TR-WaxMS — Blood Alcohols
e Low bleed e TR-V1 — Volatiles in Drinking Water
. H|gh gperating temperatures e TR-FAME - Fatty Acid I\/lethyl Esters

e Low surface activity
e \Wide selectivity range

TRACE capillary GC columns are available with a wide polarity
range. High usable temperatures and low bleed are standard,

increasing analytical sensitivity, reliability, and column lifetime.
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In addition to these offices, Thermo

Laboratory Solutions Backed Electron Corporation maintains a

by Worldwide Service and Support network of representative organizations
throughout the world.

Tap our expertise throughout the life of your instrument. As an industry
leader in analytical instruments, Thermo extends its support throughout .
our worldwide network of Thermo-trained and certified engineers who +61 2 8844 9500 * analyze.au@thermo.com
Austria

+43 1 333 50340 * analyze.at@thermo.com
experts to work for you in a range of disciplines, from system installation, Belgium

+32 2 482 30 30 * analyze.be@thermo.com
Canada

regulatory compliance consulting. Improve your productivity and lower +1 800 532 4752 * analyze.ca@thermo.com
China

+86 10 5850 3588 * analyze.cn@thermo.com
Maximize uptime while eliminating the uncontrollable cost of unplanned France

+33 1 60 92 48 00 * analyze.fr@thermo.com
Germany

also offers certified parts and a range of accessories and consumables +49 6103 408 1014 * analyze.de@thermo.com
India

+91 22 2778 1101 * analyze.in@thermo.com

. . . Ital
To learn more about our products and comprehensive service offerings, +39y02 950 591

are experts in laboratory technologies and applications. Put our team of

training and technical support, to complete asset management and

the cost of instrument ownership through our product support services.

maintenance and repairs. When it’s time to enhance your systems, Thermo

suited to your application.

analyze.it@thermo.com

visit our Web site at www.thermo.com. Japan
+81 45 453 9100 * analyze.jp@thermo.com
Latin America
+1 512 251 1503 * analyze.la@thermo.com
Netherlands
+31 76 587 98 88 * analyze.nl@thermo.com
Scandinavia
+46 8 556 468 00 * analyze.se@thermo.com
South Africa
+27 11 570 1840 * analyze.sa@thermo.com
Spain
+34 91 657 4930 ° analyze.es@thermo.com
Switzerland
+41 61 48784 00 * analyze.ch@thermo.com
UK
+44 1442 233555 * analyze.uk@thermo.com

USA
+1 800 532 4752 * analyze.us@thermo.com

ELECTRON CORPORATION



