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GCMS'TQ804O with Smart Technologies

Smart Productivity, Smart Operation, Smart Performance

Finally, a triple quadrupole GCMS Smart enough for everyday use in your laboratory.




The Shimadzu GCMS-TQ8040 is the first triple quadrupole with Smart Productivity

for high efficiency sample throughput, Smart Operation for quick and easy method development,
and Smart Performance for low detection limits and Scan/MRM.

These three smart technologies contribute to Smart MRM, and provide the most accurate,

cost-effective, and easy-to-use triple quadrupole GCMS you have ever imagined.

Simultaneous multi-component analysis is now possible for
hundreds of target compounds, dramatically improving
productivity. Smart MRM produces GC-MS/MS methods with
up to 32,768 transitions in a single run.

= | P.6to Smart Productivity




Smart Operation

GC-MS/MS analysis requires multiple settings that can be confusing to the average operator. With Smart MRM, the GCMS-TQ8040
software sets the analytical conditions automatically, making method development painless, fast, and easy.
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Smart Performance

The exceptionally efficient ion source and collision cell provide low detection limits. High-speed scanning control
(Advanced Scanning Speed Protocol, or ASSP) and simultaneous Scan/MRM analysis mode provide high-quality library
searchable fragmentation spectra, and accurate low-level quantitative data in a single analysis.

> ‘ P. 12 to Smart Performance
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Innovative Technologies that Improve Accuracy and Throughput

UFMS in the Multiple Reaction Mode can acquire over 800 transitions
per second and over 32,000 transitions in a single analysis. The
Smart MRM technology automatically adjusts the analytical dwell
time for each transition, only acquiring data during peak elution, to
fully optimize sensitivity. For example, analysis of more than 400
pesticides that used to require two or three methods can now be
accomplished in a single acquisition method created by Smart MRM,
significantly increasing laboratory throughput.

(x1,000,000)

The UFMS technology guarantees a minimum of ten data points
across each peak for optimum sensitivity and repeatability. Highly
accurate, low-level detection of multiple components in complex
matrices is finally possible by UFMS and Smart MRM.

> | P.9toSmart MRM
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Simultaneous Analysis of 439 Pesticides Using UFMS and Smart MRM
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Normal Analysis

FIE MRM method 1 Analysis of
' 100-150 components

MRM method 2 Analysis of
100-150 components
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MRM method 3 Analysis of
100-150 components

Simultaneous analysis
MRM method
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of more than 400
components
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Reduce Analysis Costs and Minimize Downtime

If simultaneous, multi-component analysis can be performed in 1/2 to 1/3 the time of existing
systems, then two to three times the number of samples can be analyzed in the same period
of time, and return on investment is improved. In addition, the frequency of maintenance,
such as replacing glass liners and columns, is reduced, thereby minimizing downtime.

Twin Line MS System Eliminates the Need to Vent the MS

The GCMS-TQ8040 is capable of accepting installation of two narrow-bore capillary columns into the MS simultaneously. This allows you to
switch applications without venting the MS.
Simply decide which column is best for your analysis and choose the associated injection port.

Twin Line MS System 141.00595.00 141.00595.00  f
9 141.00579.00 3 141.00579.00

| (9 E

525 550 575 600 575 600 625 650
Column 1 (SH-Rxi-5Sil MS) Column 2 (SH-Rtx-200 MS)

Methamidophos in Ginger (10 ppb),
Analyzed on Two Dissimilar Columns Using Smart MRM

CID gas control is a method parameter, allowing acquisition of GCG-MS and GC-MS/MS data in the same batch. By coupling this with the Twin Line
MS System, analysis of VOCs by SIM and analysis of pesticides by MRM is possible in a single batch without venting the MS.

Method F_i_le. Data File
1 WOC SIMgem DATA_01ged oM
2 VOC SIMgem DATA_02qed 2 ~
3 VOG SIMagm DATA_03ged GGMS (CID gas—0f)
4 Pesticides_MRMgem DATA_04ged | MRM
5 Pesticides_MRMgem DATA_05qed GC-MS/MS (CID gas—0n)

Run SQ and TQ Methods in a Single Sequence
*) The Twin Line MS System requires an optional installation kit and is limited to certain column dimensions.
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Smart Operation

Simplified GG-MS/MS method development

Smart MRM makes method development quick and easy.
Whether starting from scratch to optimize transitions and collision energies for new compounds,
or starting from an MRM database of known target analytes to build a custom MRM method,

Smart MRM takes the stress and difficulty out of method development.

Pesticide Residue Metabolic Component Environmental Pollutant Forensic Toxicological
Analysis Analysis Analysis Analysis
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Smart Database

Compounds and Optimized Transitions
The Shimadzu “Smart Database” is a database of related compounds
(e.g. pesticides, drugs, metabolites, etc.) with optimized transitions

and collision energies, CAS registry numbers, and Retention Indices
(RI). The user can select from hundreds of pre-registered compounds

Smart MRM

Automatic Method Creation

M

For multi-component analyses, with hundreds of compounds and up
to 32,768 transitions, adjusting the loop and dwell times for optimum
sensitivity can be complex and difficult. Shimadzu's Smart MRM
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in one of the “Smart Database” files, or add their own optimized
transitions. The user selects the compounds to be analyzed, and
Smart MRM builds the MRM or Scan/MRM acquisition method from
the “Smart Database” with the push of a button.

Smart MRM

technology creates MRM and Scan/MRM methods by
automatically adjusting the analytical dwell times for each transition
in a method.
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MRM Optimization Tool
Optimize MRM Transitions Automatically

Determining and optimizing MRM transitions for new compounds
can require significant development time. The “MRM Optimization
Tool” automates the process by collecting product ion scan data and
finding the optimum collision energy for each transition.
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Once established, the transitions are registered to one of the
Shimadzu “Smart Database” files, and the MRM or Scan/MRM
methods are created using Smart MRM.
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GCMSsolution for Quick, Error-Free Operation

Automatic Adjustment of Compound Retention Time (AART)

(Automatic Adjustment of Retention Time)

The AART function adjusts the retention times of
target components based on linear retention
indices (LRI) and the retention times of n-alkanes.
The AART function easily adjusts acquisition and
processing method parameters simultaneously.

c17 c18 c19
Originally registered
method information *
yEAN
1700 1735 1800 Retention index
c17 c18 c19
) Identification
Customer S * window
instrument <l
Jit
1700 1735 1800 Retention index
20 21 22 Retention index
21.1 min 21.5 min * Analyte
(Calculated RT) (Originally registered RT)

< Automatic adjustment

Adjustment of retention times

AART execution

n-alkane analysis

Updating compound retention times for low- to
high-boiling compounds is simple and accurate.

GC/MS Database

To begin a GC-MS/MS analysis, the analytical conditions and information about the compound to be analyzed must be set and these tasks
require a lot of effort. To facilitate the start of GCG-MS/MS analyses, Shimadzu has preset the required information in databases.

Pesticide Residue
Analysis

Metabolic Component
Analysis

Environmental Pollutant
Analysis

Forensic Toxicological
Analysis

*

i

L
e

Smart Pesticides Database

Smart Metabolites Database

Smart Environmental Database
Database for Quantitation “Smart Database”

Smart Forensic Database ‘

GC/MS Residual
Pesticides Database

Compound Composer

Database Software Ver. 2
Database for Screening with calibration curves “Quick-DB”

GC/MS Forensic

Toxicological Database




Smart Operation

7 LabSolutions Insight

= Multi-analyte Data Review

With LabSolutions Insight software, quantitative results for a complete series of data files can be displayed side-by-side for comparison and QC
review. All of the chromatograms for a selected target compound can be displayed simultaneously, making it easy to review the detected peaks
and confirm the quantitative results. Color-coded QA/QC flags quickly identify any outliers that require further examination.

= Color-coded QA/QC Flags

In LabSolutions Insight, quantitative results can be compared to established criteria, and any outliers are color-coded for easy identification and
further review. Five color-coded criteria levels can be defined, making it easy to determine which data points are outliers, and which specific QC
criteria were not met. Any changes made to calibration curves or manual peak integration are immediately reflected in the color-coded flags.

= Example of Using Flags for Quantitative Review

The example below illustrates how an orange flag was set to identify moldy odor
compound concentrations that exceeded a defined cautionary limit of 1.0 ppt
(part-per-trillion), and a red flag was used as a warning to identify those which had
exceeded 10 ppt. In the figure below, quantitative results are tabulated at the top of the
screen, while the bottom of the screen simultaneously displays peak identification and
integration. Both views include the color-coded flags.
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= System Configurations Using Multiple Client Computers

Data acquired from multiple analytes can be reviewed or confirmed using client computers connected via a LAN or other network. If multiple
systems are used, data obtained from each system can be reviewed from any client computer. Even in the case of multiple analysts using the
same system, the ability to separate analytical work from measurement work improves work efficiency.

* LabSolutions Insight is the optional software.

Gas Chromatograph Mass Spectrometer GC MS-TQSO4O




Smart Performance

High-Sensitivity lon Source

The effect of the filament's electric potential on the ion source is
reduced by placing more distance between the filament and ion
source box. In addition, a shield blocks out radiant heat generated

Temperature

EE——
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O : Filament
----- : Electric field
— : Heatrays

High

®™—shield
beta-Endosulfan Iprodione
240.90>205.90 7 314.10>244.90
4 238.90>203.90 3 314.10>56.10

23.25

MRM mass chromatogram (pesticides, 1 ppb)

b -
23.50 2375

4

24.00

T T
26.50 26.75 27.00 27.25

from the filament to ensure the ion source box temperature remains
uniform. Since this prevents any active spots within the ion source, it
provides higher sensitivity for analysis. (Patent: US7939810)

Sensitivity and Repeatability in Single GC/MS Mode

The high-efficiency ion source provides the foundation of an ion
generation and transmission system, which creates and then

delivers ions to the detector, resulting in a GC/MS with the

maximum possible sensitivity and repeatability. These features

Q1 with post-rod achieves outstanding ion transfer efficiency

are not realized just for MRM measurements by GC-MS/MS, but
also for scan and SIM measurements in single quadrupole modes,
even with the most reactive compounds.
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Thiobencarb 5 ppb
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OFF-AXIS lon Optics

Lower detection limits are achieved by OFF-AXIS lon Optics (Patent Pending). Meta-stable and neutral ions are removed without
sacrificing sensitivity. Helium buffer gas is not required in the CID cell.

High-Efficiency Collision Cell UFsweeper™

Shimadzu's proprietary UFsweeper technology
achieves high-speed MRM analysis at speeds up to
800 transitions per second. It sweeps residual ions
from the collision cell to provide high-efficiency CID
and fast ion transport. Rapid ion removal minimizes
cross-talk and enables trace analysis (patent pending). L A B

High-Speed Scanning Control (Advanced Scanning Speed Protocol, ASSP™)

ASSP achieves scan speeds of 20,000 u/second. The rod bias voltage
is dynamically optimized during ultrahigh-speed data acquisition,
thereby minimizing the drop in sensitivity that would otherwise occur
above 10,000 u/second. This is necessary for maintaining sensitivity
at high scan speeds and acquiring superior mass spectra when

>

Scan 0.05 sec

=

SIM MRM
290.00 290.00>204.00

290.00>118.00

T T
15.1 15.2 15.3 15.0 15.1 15.2 15.3

Analysis of residual pesticides (Isoprothiolane 1 ppb)

=

performing product ion scans or simultaneous scan and MRM
measurement in the Scan/MRM mode. (Patent: US6610979).
Scan/MRM simultaneous analysis is possible by coupling high-speed
scanning with high-speed MRM.

il max 20,000 u/sec ‘

o « . . '
MRM 0.1 sec can |
E <ASSP) Q1 ‘n 77777 973’ 7777777
{ ax 800 MRMisec
Newly Patented Technology (ASSP) I | e |
p OO O H H
*
Diazinon N
Propyzamide o I e —
MRM SIM H CIb : SIM

By switching rapidly between scan and
MRM modes, data can be acquired using

Black: 1,111u/sec
Blue : 10,000 u/sec

Red :5,000u/sec ! K
both modes in the same analysis.

Gas Chromatograph Mass Spectrometer G C MS-TQ8040
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Smart Options

Various System Configurations

For GCG-MS/MS analysis, different system configurations may be required depending on the application and sample-introduction needs. The
GCMS-TQ8040 offers a wide variety of system configurations and sample-introduction devices to enable an expanded range of applications.

HS-20

OPTIC-4

Chemical lonization and Negative Chemical lonization

EGA/PY-3030D

In addition to commonly-used electron ionization (El), both

I Jl apad

AOC-6000

Methyl erucate; C22:1n-9

MDGC

T2

GCxGC

chemical ionization (Cl) and negative chemical ionization E/:'GC'MS €22:1n-9 (x1,000,000)
(NClI) are available for the GCMS-TQ8040. The Cl mode is a 1254 N 320.30
PSP . 100{ 59 759N\ 264.00
soft ionization” technique, used to detect many 7 69.0
compounds not possible by El, and is suited for confirmation 50139 3203 5.0
. {
of molecular weight. The NCI mode can be used to detect 25 ﬂ l | L.IL WSJZ.W 2362 2§43 l 33 55 ] 203m3
functional groups having a high electron affinity such as 0o '“1'\50" s + 12;0‘ — snansam
halogens. Any of three types of reagent gases (methane, a0 5475 5500 555
isobutane, or ammonia) can be used. PCI-GC-MS/MS Precursor m/z 353.3
% CEov (x10,000)
100 97,2 3033 1503321 3g>zs9 30
517 1492 [3213 1,257%”” 130 c20: 3n3[|
50 1632 1.004
e ‘ 0.75 I|'II
l I h || T 3533 0504 ||
0 . ‘ T 0.259 Il
50 100 150 50 300 350 400 M\
‘ ‘ ‘
55.75 56.00 56.25 56.50
DI-2010 Direct Sample Inlet Device
The DI probe allows a Q 632
sample to be introduced ’
directly into the ion @:ﬁ 5: ”//
N
source without passing o4 316
through a GC column. It mm s ous ‘ \
is an effective technique wéo ébo 3(‘)0\ = = T L
for obtaining mass
spectra of synthetic Mass spectrum of 85N 32« na0g,
compounds that do not Sn-phthalocyanine nesn
~
chromatograph well. A || |636
DI system can be o2 L
625 650

incorporated into a standard GC-MS configuration without making
any changes to the GC. It is then possible to switch between
conventional GC column chromatography and DI analysis without

making any hardware changes.

Components that are thermally degradable or difficult to vaporize are
not suited to GC analysis. Their mass spectra can be obtained easily
using the DI probe. Above is an example of Sn-phthalocyanine
spectra obtained using the DI probe.



HS-20 Headspace Sampler

The GCMS-TQ8040 can also be used as a single quadrupole
GC-MS. In combination with the HS-20 headspace sampler,
it can analyze residual solvents in pharmaceuticals. If highly
toxic impurities are discovered, even trace quantities can be
quantified using MRM analysis.

The HS-20 transfer line is built into the GC, so combination
with a liquid sample injector using the AOC-20 as well as
switchover operations are easy.

AOC-6000 Multifunctional Autosampler

The AOC-6000 is compatible with three sample injection
methods: liquid sample injection, headspace injection, and
solid phase micro extraction (SPME) injection. The sample
injection method can be selected to suit the form of the
sample and the components subject to analysis.
Condition setting and control can be performed from the
GCMSsolution software for GC/MS. The AOC-6000 and
GC/MS analysis conditions are recorded in the data
measured, so management of analysis accuracy is easily
performed. General analysis conditions are preconfigured,
S0 you can start your analysis quickly.

SPME Injection

95.0
107.0

000000000
ENvwrhoNDOOR
-

9.75 10.00 10.25 10.50
Geosmin (Concentration: 1 ng/L)

GC/MS and the AOC-6000
are controlled from the
same software, simplifying
method selection and
analysis conditions settings.

AOC-6000 analysis
conditions are
stored in the
measurement data
file.

Typical analysis conditions are
preconfigured, so analysis can start
immediately just by changing some
parameters, or using the

__| preconfigured conditions as they are.

Gas Chromatograph Mass Spectrometer G C MS-TQ8040
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Smart Solutions using GCMS-TQ8040

Pesticide QUiCk—DB Pesticide Residue

Analysis

Pesticide Quick-DB is a software package that contains Scan/MRM and Scan/SIM acquisition methods
and pre-stored calibration curves for more than 450 pesticides. The Pesticide Quick-DB uses
isotopically labeled pesticide surrogates as internal standards for each compound class to enable rapid,
semi- quantitative results. In addition, Scan/MRM simultaneously acquires qualitative mass spectra for
confirmation. When used with the Twin Line MS System, detected compounds can also be confirmed
on a second, dissimilar column without venting the MS.

(x1,000,000)

] Scan
4.0 Chromatogram
3.0 <—‘
2.0
1.0
] <« MRM Chromatogram
L T B B B L mean  B Ea s
110 115 120 125 130 135 140 145 150 155 160 165 170 175
Analysis of Pesticides in a Cabbage Extract Using Scan/MRM
MRM Mass (x10,000) area ratio The Calibration Curve and
Chromatogram and 1ooaggggi%ﬁgg 2.09 the Star)dard Mass Spectra
Scan Mass Spectra ] L Registered in Quick-DB
0757 Quantitation 154 (Dichlofenthion)
0.50 L
0.257 | 054
] V- 0.0 : -~ concentration ratio
1350 13.75 14.00 14.25 0 100
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1004 97 223
1004
754 223 Qualification 3(5)_ 97 28
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Quantitative Results Using a Database (10 ng/mL pesticide added)
Compound Name Conc. (ng/mL) Compound Name Conc. (ng/mL)
Dichlorvos 11.60 Fenitrothion 8.28
Acephate 9.53 Linuron 9.02
gamma-BHC 10.20 Isoxathion 9.99
Diazinon 10.29 beta-Endosulfan 8.53
Iprobenfos 10.74 o,p'-DDT 9.77
Dichlofenthion 8.21 EPN 11.16
Carbaryl 10.28 Etofenprox 10.18

Metalaxyl 9.57 Azoxystrobin 10.20




Metabolite Database

Biological samples such as blood serum contain large amounts of interfering co-extractants. Due to
co-elution of components, some compounds cannot be reliably analyzed using single quadrupole GC-MS.
MRM measurements eliminate the effect of interfering background matrices, and enable the targeted
compounds to be accurately and reliably identified.

Smart Metabolites Database registers MRM information of 475 metabolites mainly contained in
biological samples such as blood, urine and cells.

The database used in conjunction with the Shimadzu GCMS-TQ8040, which supports high speed MRM
analysis, allows the acquisition of simultaneous measurement of 475 metabolites.

(x10,000,000)

Metabolic Component
Analysis
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MRM Analysis of Metabolites in Standard Human Plasma using Smart Metabolites Database
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2.0+
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R 1 — = L
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4.0 304.205248.20 907 248.10
v 4
3.0 J
3-Aminoisobutyric acid-3TMS 1
2.0 1.04
1.0 1
L T T T T T 1
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Comparison of MRM (Left) and Scan (Right) Mass Chromatograms for Metabolites in Standard Human Plasma
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Smart Environmental Database - Environmental Pollutant

Analysis

Persistent organic pollutants (POPs) are known to have an adverse impact on plants and animals. They
are subject to analysis in a variety of samples. MRM measurements can be started quickly using Smart
Environmental Database, which is registered with more than 500 POP compounds including
polychlorinated biphenyls. Thanks to the high selectivity of MRM, even trace quantities of compounds
can be detected with high sensitivity.

3,4,4',5-Tetrachlorobiphenyl (#81) 2,3,3',4,4'-Pentachlorobiphenyl (#105)
(x10,000) (x10,000)
1#1 M 5014
7014 ‘ #2
6.01#3 \ 4.04 #3
1 #4 \ #4
5.0 #5 #5

3.0

T T — T
40.00 40.25 40.50 40.75 41.00 44.25 44.50 44.75 45.00 45.25

3,3',4,4',5,5'-Hexachlorobiphenyl (#169) 2,3,3',4,4',5,5'-Heptachlorobiphenyl (#189)
5 10,000 (x10,000)
1#1 y #1 y
1#2 2.0 #2
259,35 #3
1#4 1 #4
209 5 154 #5
1.54
p 1.04
1.0 4
05 0.5+ ”
14 o
LA e B A T =T T LI B B B p T
5300 5325 5350 5375  54.00 5500 5525 5550 5575  56.00

MRM Mass Chromatogram (100 fg/uL) of Polychlorinated Biphenyls Added to Transformer Qil (Diluted 1/1000), and Repeated Analysis Accuracy

Compound Name %RSD (n=5)
3,4,4' 5-Tetrachlorobiphenyl! (#81) 3.70
3,3',4,4'-Tetrachlorobiphenyl (#77) 6.19
2',3,4,4',5-Pentachlorobiphenyl (#123) 3.50
2,3',4,4',5-Pentachlorobiphenyl (#118) 8.30
2,3,4,4' 5-Pentachlorobiphenyl (#114) 6.30
2,3,3',4,4'-Pentachlorobiphenyl (#105) 2.81
3,3',4,4',5-Pentachlorobiphenyl (#126) 8.28
2,3',4,4'5,5'-Hexachlorobiphenyl (#167) 2.95
2,3,3',4,4',5-Hexachlorobiphenyl (#156) 8.05
2,3,3',4,4',5'-Hexachlorobiphenyl (#157) 8.04
3,3',4,4',5,5'-Hexachlorobiphenyl (#169) 5.53
2,3,3',4,4',5,5'-Heptachlorobiphenyl (#189) 8.24

Note: Figures in brackets to the right of compound names are the IUPAC numbers for each polychlorinated biphenyl.



ForenSiC Database Forensic Toxicological

Analysis

With GCG-MS/MS MRM mode, interferences in biological sample and forensic toxicological substances can
be separated out, enabling high sensitivity detection. The Smart Forensic Database for MRM is
registered with a total of 201 forensic toxicological substances often involved in poisonings, such as drugs
of abuse, psychotropic drugs, pharmaceuticals and pesticides, it is easy to create the Scan/MRM method.
Scan data obtained with simultaneous Scan/MRM measurements can be analyzed using the Forensic
Quick-DB for scan, which is used to screen for forensic toxicological substances. MRM data can be used
for trace quantity analyses of toxicological substances often involved in poisonings, which are registered
in the Smart Forensic Database, while the scan data can be used to screen for drugs of abuse using the
Forensic Quick-DB, which is replete with designer drugs.
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Improved Identification Reliability via
Confirmation Using Scan Mass Spectrum

High Sensitivity, High Separation Detection
via MRM Mass Chromatograms
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Detection of Pentedrone,
a Type of Cathinones
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GCMS-QP2010 Ultra GCMS-TQ8040 LCMS-8030 LCMS-8040 LCMS-8050 LCMS-8060 LCMS-2020 LCMS-IT-TOF
GCMS-QP2010 SE
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