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NEW RESEARCH INSTRUMENTS MANUFACTURED
BY SHIMADZU CORPORATION

The paper deals with new models of research instruments manufactured by Japanese corporation SHIMADZU, including
liquid and gas chromatographs, mass spectrometers, IR spectrophotometer, energy dispersive X-ray spectrometers,
particle size analyzer, and micro hardness tester. The special attention has been paid to enhancement of performance

specifications.
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Insofar as detailed outlook of research instru-
ments manufactured by SHIMADZU Corporation
(Japan) was made two years ago (Science and
Innovation, 8, 2, 48-57 (2012)), it seems appropri-
ate to focus the reader’s attention only on those
devices which appeared in the market after the
above mentioned publication.

During this period, the corporation focused its
attention mostly on new models of high-speed lig-
uid chromatography mass spectrometers with triple
quadruple. Two models released in 2012 and 2013
(LCMS-8040 and LCMS-8050) were appreciated
immediately after their first demonstration to
PITTCON visitors and, in a short while, appeared
in laboratories. However, before giving information
about mass spectrometers it is necessary to empha-
size the importance of basic chromatographic sys-
tem LC-30A developed shortly before, which speci-
fications allow for full manifestation of capabilities
of new gas chromatography mass spectrometers.
The SHIMADZU liquid chromatograph, model
LC-30A, was firstly demonstrated at PITTCON-
2010 exhibition and currently remains an unsur-
passed tool in the field of chemical analysis.
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In 2011, the Instrument Committee of the Rus-
sian Academy of Sciences recognized this device
the best research instrument of the year. The LC-
30A liquid chromatographer is a versatile modu-
lar system for ultrafast high performance liquid
chromatography, which allows the users to do ul-
trafast chromatography. This possibility is pro-
vided by technical parameters of its units, pri-
marily, by the pump. This was discussed in detail
in the aforementioned outlook, as well as in sev-
eral other publications. It should be noted that,
in 2012, a new modification of chromatograph
LC-30 appeared. It contains a new autosampler
SIL-30ACMP and a new thermostat SRT-30AS.
The SIL-30ACMP autosampler is characterized
by a set of features the main of which is fast injec-
tion. The injection time is 7 seconds and the pe-
riod between successive analytical measurements
is 14 seconds. This characteristic is particularly
important for switching to fast chromatography
and chromatography-mass spectrometry, which is
typical for today’s chromatographic practice. The
second important characteristic showing the ad-
vantage of SIL-30-ACMP autosampler is a very
low residual contamination. If the residual conta-
mination was noticeable an extra time would be
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Fig. 1. Liquid chromatography mass spectrometer with triple
quadruple, model SHIMADZU LCMS- 8050

Fig. 2. SHIMADZU Gas Chromatograph, model QP-2070Plus-
BID Tiacera

required to washout the sampler. This is the case
for the majority of chromatographers. However,
unlike them, the SHIMADZU device does not re-
quire rinsing. For example, as a rule, when doing
chromatography of solution containing 4 g / 1 of
caffeine there is recorded a huge peak and before
the next measurement the system is usually wa-
shed out. This is not the case for SHIMADZU de-
vice: the background recorded after chromatog-
raphy of this highly concentrated caffeine solu-
tion shows virtually no increase over the zero line
even without washing, insofar as in case of using
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SIL-30ACMP autosampler the residual contami-
nation is only 0.0004%. An important advantage
of SIL-30ACMP autosampler is simultaneous in-
stallation and simultaneous use of various sample
holders by several operators. Six plates can be in-
stalled in the autosampler on one plate holder. If
the plates with 384 cells are used, totally, 2304
samples can be placed. If the 96-cell plates are
used, they can contain 576 samples. And finally, if
the holder of 1.5 ml vial is used, then it can hold
324 samples.

It should be noted that the samples can be in-
stalled in any of the aforementioned types of hol-
ders even in the course of analysis (except for a
brief period of injection). If two or three opera-
tors need to work on the same device simultane-
ously, they can install their samples each using
his/her type of holder (for example, one uses the
tablet, while the other uses the vial).

New STO-30AS thermostat is mounted on the
side wall of SIL-30ACMP autosampler. The ther-
mostat position can be adjusted by height and angle
(from vertical to horizontal). This is done in order
to provide the shortest path from the exit of column
to the entrance of detector. Application of STO-
30AS thermostat is particularly effective for chro-
matographic systems, including the mass spectrom-
eters. This minimizes peak blur when using the
traditional LCMS-2020 mono-quadruple liquid
chromatography-mass spectrometer; for LCMS-
8040 and LCMS-8050 liquid chromatography-mass
spectrometer with triple quadruple models it allows
the user to maintain ultrafast mode of analysis.

From the above it can be concluded that both
the initial configuration and the 2012 modifica-
tion of LC-30 chromatographic system were de-
signed to provide ultrafast separation process.
This in combination with specific features of new
design of mass spectrometer with triple quadru-
ple eventually has allowed the researchers to get
liquid chromatography-mass spectrometry with
such high performance. When creating the
LCMS-8040 and LCMS-8050 models the follow-
ing SHIMADZU patented technologies were used:
UF-sweeper of ions in colliding cell; UF-switching
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(ultrafast switching of polarity), and UF-lens ion
optics design. The simply-structured LCMS-
8040 chromatography-mass spectrometer of 2012
can be regarded as a routine analytical tool which,
nevertheless, has fairly good performance specifi-
cations (scanning speed is 15 000 amu/s; time of
switch from positive and to negative ionization is
0.015 seconds; sensitivity (signal /noise ratio) is
over 10 000:1 for 1 pg of reserpine).

The next upgraded LCMS-8050 model of 2013
(Fig.1) has even more impressive features: scan-
ning speed is 30 000 amu/s; switching from posi-
tive to negative ionization is 0.005 s; sensitivity
(signal / noise ratio) exceeds 60 000:1 for 1 pg of
reserpine. The instrument ensures reliable detec-
tion of chromatographic peaks with a width of
less than 1 second. Along with LCMS-8040 and
LCMS-8050 the users can receive ready packages
of techniques that allow them to avoid a series of
routine procedures for optimizing the conditions
of chromatographic separation and mass spectro-
metric measurements. Currently, there are avail-
able the technique packages for determining more
than 500 individual compounds. The packages
include HPLC separation conditions, retention
times, parameters for identification of chromato-
graphic peaks, optimized MRM mode settings for
each defined compound and report templates to
display the qualitative and quantitative results.

New SHIMADZU chromatograph with versa-
tile detector that uses ionization of components
to be identified in low-temperature barrier dis-
charge helium plasma (the plasma temperature
close to the ambient temperature) is of undoubt-
ed interest for the professionals who need gas chro-
matographs. In accordance with the nature of
plasma the new detector was named BID (Barrier
discharge Ionization Detector), while the gas
chromatograph representing the GC-2010Plus-
BID system was named TRACERA, due to a high
sensitivity of new detector (Fig. 2).

The versatility of this detector means its abili-
ty to perform the measurement of concentration
of both organic and inorganic components of the
sample. The BID-detector sensitivity to the inor-
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Fig. 3. SHIMADZU vapor autosampler, model HS-20

Fig. 4. SHIMADZU gas chromatography-mass spectrometer
with triple quadruple, model GCMS-TQ8030

ganic compounds is 100 times higher than that of
the conventional thermal conductivity detector;
the sensitivity to the organic compounds is two-
fold higher than that of the conventional flame-
ionization detector.

Thus, for analyzing the mixture containing both
organic and inorganic components, instead of us-
ing two detectors, it suffices to have one BID-de-
tector, which, in addition, gives higher sensitivity
of detection. Also, it is important to note that the
detector design does not provide for direct con-
tact between the plasma and the electrodes. Con-
sequently, contamination of electrodes is minimi-
zed, which ensures the stability of analysis results.

In 2012, SHIMADZU Corporation released new
HS-20 loop-type autosampler for injecting the
equilibrium vapor samples into chromatografic
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Fig. 5. SHIMADZU mass spectrometer system, model 7090
MALDI-7090

Fig. 6. SHIMADZU visualizing mass microscope, model
IMScope

Fig. 7. SHIMADZU FTIR spectrophotometer, model IRTra-
cer-100

system (Fig. 3). The given device is characterized
by a wide temperature range (up to 300 °C), a
large capacity of thermostated unit for samples
(holds 12 vials), and by a large total capacity of

sample holder (holds 90 vials) as well. For the first
time, new SHIMADZU technologies related to tan-
dem mass spectrometry system were used in liquid
chromatography mass spectrometry with triple
quadruple systems (see above). Having been com-
bined with effective techniques implemented in
QP2010 Ultra mono-quadruple gas chromatogra-
phy mass spectrometer they allowed the engineers
to develop a highly sensitive and ultrafast gas chro-
matography mass spectrometer with triple quadru-
ple GCMSTQ8030 (Fig. 4). This instrument uses
both electron impact and chemical ionization. The
mass range is 10-1090 amu; scanning speed is 20,000
amu/s. Sensitivity of mass spectrometer in the Scan
mode (signal/noise ratio) for 1 pg of octafluor-
onaphthalene exceeds 600, and that in the MRM
mode for 100 pg of octafluoronaphthalene is over
3000. Like the mono-quadruple systems, the TQ-
8030 device has an option of direct sample injection
in ionization unit. Flow velocity through the ana-
lytical column may reach 15 ml/min, which allows
the researchers to use any type of columns for anal-
ysis, including the macro-columns. Furthermore,
two columns can be connected simultaneously to
the mass spectrometer interface.

Continuing the traditions established by pio-
neer works of SHIMADZU employee Koichi Ta-
naka who, in 2002, was awarded with the Nobel
Prize in Chemistry for developing a new method
of soft ionization of biomolecules in mass spec-
trometer (MALDI method) a new mass spectro-
meter MALDI-7090 (Fig. 5) has been developed.
It is a highly effective tool for the identification
of biomolecules and the study of their structure.
The application of new technologies to tandem
time-of-flight mass spectrometry yielded an un-
matched mass resolution in MS/MS (TOF/TOF)
mode, which exceeds 10 000 (FWHM). The solid
UV laser (355 nm) operating with a frequency of
2kHzin MS and MS / MS modes has a program-
mable focus size (10—100 microns) and a unique
life cycle (2 billion pulses). The use of unique cur-
ved field reflectron, high-resolution ion gate, and
high-energy colliding cell (20 keV) provides the
most informative mass spectra.
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Another important achievement in the devel-
opment of MALDI-TOF mass spectrometry is
IMScope visualizing mass microscope (Fig. 6). This
unique device combines optical microscope for
getting high-resolution morphological images and
IT-TOF hybrid mass spectrometer with MALDI
ionization at atmospheric pressure, which identi-
ties and visualizes the distribution of molecules in
different sample areas. The 5 micron spatial reso-
lution allows the user to visualize the distribution
of molecules at subcellular level.

Among new developments in the field of opti-
cal spectroscopy it is necessary to note IRTracer-
100 FTIR spectrophotometer (Fig. 7). This ul-
trafast high-sensitivity device is designed for a
wide range of research and applications. The use
of MCT detector and Rapid Scan software allows
the researchers to record the spectra at a rate of
20 spectra per second, which opens up wide op-
portunities in the field of kinetic studies. The
spectral range is from 240 to 12500 cm'. The re-
solution can be set within the range from 0.25 to
6 cm . The signal /noise ratio exceeding 60 000 : 1
ensures high-sensitive analytical measurements.
The AIM-8800IR microscope can be used in com-
bination with this spectrometer for microscopic
studies, bioassays, and surface mapping, etc.

As for the X-ray range spectrometry, two new en-
ergy-dispersive X-ray fluorescent spectrometers
EDX-7000 and EDX-8000 can be of special interest.
They are ideal tools for non-destructive elemental
analysis of different samples (solid samples, powders,
films, fluids) and different sizes (measurement com-
partment allows the user to place a sample of 300 x
x 275 mm with a height of 100 mm). Vacuum or he-
lium purge allows the researchers not only to remove
the analytical lines of argon, but also to greatly en-
hance the sensitivity of light elements detection.

The new ultrafast detector does not require coo-
ling by liquid nitrogen. It allows the user to in-
crease the sensitivity of measurements by almost
an order of magnitude, to significantly decrease
the measurement time and to improve the signal /
noise ratio. To investigate liquids and powder ob-
jects there are used cuvettes with windows of
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Fig. 8. SHIMADZU energy dispersive X-ray fluorescent spec-
trometer, model EDX- 8000

Fig. 9. SHIMADZU particle size analyzer, model SALD-
7500nano

Fig. 10. SHIMADZU micro-hardness measuring instrument,
model HMV-G

polymer films which are transparent to X-rays.
The cuvettes with samples can be loaded not only
manually, but also automatically, using the turret
for 12 samples. The EDX-7000 and EDX-8000 in-
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struments allow the researches to study local im-
pregnations in solid samples. For this purpose
there are used a set of collimators of different size
and a special camera for precise positioning at the
point where the sample is to be analyzed. The sup-
plied collimators have the following dimensions: 1;
3; 5; and 10 mm. The detector type of is SDD de-
tector with Peltier cooling. The detector resolu-
tion is less than 140 eV. These models of X-ray
fluorescent spectrometer vary in range of elements
identified. The range of EDX-7000 model includes
the elements from sodium to uranium, whereas the
EDX-8000 model (Fig. 8) allows the user to de-
tect also the light elements, with its range includ-
ing the elements from carbon to uranium.

All the above devices are tools for measuring
the sample chemical composition. In addition,
SHIMADZU Corporation is known to manufac-
ture the devices for measuring the physical prop-
erties of materials.

The latter category includes, for example, par-
ticle size analyzers. In 2012, SHIMADZU added a
new device, the SALD-7500nano laser diffracto-
meter particle size analyzer (Fig. 9), to the series
of well-known models of this type. This device al-
lows the user to measure particle size distribu-
tions in the range from 7 to 800 microns. For this
both the stationary and the flow measuring cells
can be used. An important distinguishing feature
of new device is quickness of measurement. The
sample analysis lasts nearly one second. This fact
(together with possible operation within the na-
nometer range) allows the researchers to do real-
time monitoring of disintegration and agglomera-
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tion. The group of devices for testing of materials
has been extended by a new series of HMV-G
hardness measuring instruments (Fig. 10). They
are distinguished by a system for automatic chan-
ge of stress within the range from 0.1 to 20 N. Ma-
gnification is 40x. Duration of stress ranges from
5 to 999 seconds.

A.B. Cyxomnunos

HOBBIE UCCJIEJOBATEJ/IbCKUE
[MPUBOPBLI KOPITOPALINY SHIMADZU

Cuentan 0630p HOBBIX MOJIeJIEN HAYYHBIX IPUGOPOB SITIOH-
ckoit kopriopar SHIMADZU. PaccMOTpeHbI JKUAKOCTHBIE
U Ta30Bble XpoMaTorpapbl 1 MacC-CIIEKTPOMETPHI, CIIEKTPO-
doromerp MK-ananasona, sHeproanciiepCUOHHbIE PEHTIEH-
(bryopeciieHTHBIE CIIEKTPOMETPBI, TPAHyJIOMETPUYECKIIA aHa-
J3aTop, MUKpoTBepaoMep. Ocoboe BHUMAHKE y/IeIeHO pac-
IMUPEHNUIO aHATUTUIECCKUX BOSMO}KHOCTQI;'Iy CBA3aHHBIX C
TEXHUYIECKUMHU XaPaKTEPUCTUKAMU IPUOGOPOB.

Kniouesvie crnosa: xpomatorpad, mMacc-CHeKTPOMETD,
CHEeKTPOGOTOMETP, aHAIU3ATOP, U3MEPEHHUE.

0.b. Cyxomaumnos

HOBI JOCJ/JIIIHUIIBKI
OPUJIAAN KOPITOPAIIIT SHIMADZU

3poBJIEHO OTJIsI/I HOBUX MOJIETEN HAYKOBUX TTPHJIALIB SIOH-
cbkoi kopriopattii SHIMADZU. PoarisgnyTi pinuHHi Ta ra3o-
Bi Xpomarorpadu ta Mac-CleKTPOMETPHU, CIIEKTPOGOTOMETP
[Y-pianazony, enepromuciepciiini peHTreHIIyopecienTHi
CIIEKTPOMETPH, I'PAHyJIOMETPUYHNIIT aHAII3aTOP, MIKPOTBEP-
nomip. OcobmBa yBara NpUIIISEThCS POSUIMPEHHIO aHAJI-
TUYHUX MOJKJIUBOCTEH, IO MMOB'sI3aHi 3 TEXHIYHUME XapaK-
TEePUCTUKAMU TIPUJIAIB.

Kniouogi croea: xpomarorpad, Mac-CrieKTpOMETP, CIIEKT-
podoTOoMeTp, aHAI3aTOP, BUMiPIOBAHHS.
Received 16.12.13

Science and Innovation. V. 10, no. 2, 2014




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /UKR <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


