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This technical note demonstrates a comprehensive LC
multiplexing solution to improve laboratory efficiency and
productivity. Sample throughput was increased by as much as 2-
fold by coupling the SCIEX 7500 system with 2 independent flow
channels on the Transcend VLX-2 UHPLC system. Using both the
traditional single LC channel and multiplexed dual LC channels
(n=10 each), the analysis of 55 drugs of abuse showed
comparable analyte peak areas with percent difference generally
within 10%. Further, the precision for both methods was <10%,
demonstrating good analytical performance for applicability to
routine testing laboratories.

Improving laboratory efficiency and productivity is critical to
provide faster turnaround times and eliminate backlog. One
strategy commonly used to improve sample throughput in LC-
MS/MS-based workflows is LC multiplexing, a methodology in
which 2 LC streams are run simultaneously before being
introduced to the mass spectrometer (Figure 1). This technique
provides routine testing laboratories a way to achieve time
savings by improving sample throughput, while enabling multi-
assay sample analysis on the same LC-MS/MS system.

Key benefits of coupling SCIEX mass spectrometers

with the Transcend VLX-2 UHPLC system for high-
throughput workflows

Enhanced sample throughput: Minimized MS/MS redundancy
time during LC column equilibration, loading and dead volume
can improve throughput by as much as 2-fold

e Multi-assay capability: The ability to run 2 independent flow

channels in parallel increases sample throughput while
enabling multi-assay sample analysis on a single LC-MS/MS
system

Chromatography and data quality: Multiplexing of 2 LC
streams into a single mass spectrometer maintains

chromatographic performance and data integrity

Software usability: Seamless integration between SCIEX OS

software and Thermo Scientific Aria LC control software
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Figure 1. Schematic showing the benefits of LC multiplexing. LC multiplexing allows staggering of sequential sample injections into 2 LC channels in parallel. This
configuration minimizes MS/MS redundancy time during LC column equilibration, loading and dead volume, which significantly improves sample throughput.



Targeted analytes: A drugs of abuse panel consisting of 55

analytes was selected for this study.

Sample preparation: A 10 ng/mL standard mixture containing
the 55 drugs of abuse was prepared in water. This standard
mixture was used to compare runtimes and the throughput
capabilities of the multiplexing solution.

Liquid chromatography: Chromatographic separation was
performed on a Thermo Scientific Transcend VLX-2 UHPLC
system using a Phenomenex Kinetex™ Phenyl-Hexyl column (50 x
2.1 mm, 2.6 um, P/N: 00B-4495-EQ) in each of the 2 LC channels.
Mobile phases were identical for both LC streams and consisted
of 10mM ammonium formate in water (mobile phase A) and
0.05% formic acid in methanol (mobile phase B). The injection
volume was 5 plL and the LC runtime was 7 min. Two identical
sample batches were created that consisted of 1 blank injection
followed by 10 standard mixture injections (10 ng/mL). The first
batch was run on a single LC channel and the second was run on
a dual LC channel to compare the time savings. All switching
valves and the synchronization between the LC components and
mass spectrometers were controlled by Thermo Scientific Aria LC

control software.

Single LC channel

Mass spectrometry: A SCIEX 7500 system equipped with an
OptiFlow Pro ion source with an electrospray ionization (ESI)
analytical probe and E Lens probe was used. An acquisition
method consisting of 106 MRM transitions (2 for each analyte)
and a 250 ms cycle time was created using the scheduled MRM
algorithm to ensure comprehensive coverage and the highest
data quality in both positive and negative modes. Compound-
dependent parameters were optimized for each of the 55
analytes by infusion. Source and gas parameters included: ISV =
3000V, CAD =9 psi, CUR =40 psi, Gas 1 =60 psi, Gas 2 = 60 psi,
TEM = 600°C.

Data analysis: Data processing was performed in SCIEX OS
software, version 3.1. Detection and integration of the peaks
from the background were achieved within the viewing window

using the AutoPeak algorithm.

Throughput improvements

The time savings resulting from the use of dual LC channels were
investigated by running 2 identical sample batches consisting of
11 consecutive injections. When using the single LC channel, a
new sample was injected once the previous experiment was

completed. When using the dual LC channel batch, the second
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Figure 2. Comparison of Queue panels in SCIEX OS software that show the acquisition of 2 identical sample batches. Single LC channel (left) and dual LC channel
(right) panels show the timestamps for 11 consecutive injections. The use of the dual LC channels resulted in a 1.7x improvement in sample throughput.



sample was injected in the second LC channel while the previous
sample was being analyzed using the first LC channel. As a result,
the use of dual LC channels improved sample throughput. Figure
1illustrates the benefits to time savings achieved by LC

multiplexing running dual LC channels.

Figure 2 shows the Queue panel in SCIEX OS software after the
completion of a sample batch consisting of 11 consecutive
injections (1 blank followed by 10 standard mixture injections)
using either the single LC channel (Figure 2A) or the dual LC
channels (Figure 2B). The use of the single LC channel resulted in
an acquisition time of 7:07 min per sample, whereas the use of
the dual LC channels achieved an acquisition time of 4:25 min
per sample. As shown in Figure 2, running the batch of samples
using the single LC channel resulted in a total runtime of 85 min,
compared to 49 min with the dual LC channels. These results
demonstrate that the use of dual LC channels resulted in a 1.7x

improvement in sample throughput.

dual LC channel modes. Similarly, no significant difference in
peak area was observed between the 2 modes, as evidenced by
the low (between -16.9% and 14.4%) percent difference
between the peak areas for the injections performed on the
single LC channel and those performed on the dual LC channels.
Overall, the results demonstrate the robustness of the LC
multiplexing system and its ability to deliver precise and
reproducible data while multiplexing injections.

Conclusions

The method demonstrated:

e Arobust LC multiplexing solution enabled 2 LC channels while
synchronizing to a single MS/MS system. Coupling the SCIEX
7500 system with 2 independent flow channels using the
Transcend VLX-2 UHPLC system provided the level of

throughput needed by modern laboratories to analyze

increasing numbers of samples.
Analytical performance o _
e The LC multiplexing system successfully ran 2 LC channels in

The ability to deliver reproducible results for every injection of
every batch is critical to implement LC multiplexing in routine
testing laboratories. The robustness and reproducibility of the LC
multiplexing system was investigated by comparing the
measurement precision and the percent difference between the
peak areas for the series of 10 standard mixture injections
performed on the single LC channel to those performed on the
dual LC channels. Detection of peaks from the background and
peak integration were performed automatically within the
viewing window using the AutoPeak algorithm in the Analytics
module of the software to generate peak area values for the 2
MRM transitions used for each of the 55 drugs of abuse included
in this method. Table 1 lists the precision values (n=10)
calculated for each of the 55 drugs of abuse using the single LC
channel (left) and the dual LC channels (right). The last column
includes the percent difference between the peak areas for the
injections performed on the single LC channel and those
performed on the dual LC channels. The table shows comparable
results between the injections performed with each of the 2 LC
channel modes, with precision %CV values <10% for all the
compounds targeted in the method, regardless of the LC channel
mode used. This demonstrates that no difference in

measurement precision was observed between the single and

parallel. Multiplexing led to a 1.7x improvement in time
savings, enabling higher sample throughput for routine testing
laboratories.

e This LC multiplexing system was highly reliable. Coupling the
SCIEX 7500 system to the LC multiplexing platform provided
reliable and reproducible data (%CV values <10%) while
multiplexing injections.

e Overall, this LC multiplexing solution allowed for considerable
time savings for analytical runs, which significantly improves
overall laboratory throughput and efficiency without
compromising chromatographic performance and data
integrity



Table 1. Measurement precision (n=10) for the series of 10 ng/mL standard mixture injections performed on the single LC channel and on the dual LC channels. The
precision values (%CV) were calculated for the 2 MRM transitions used for each of the 55 drugs of abuse. The precision values were <10% for all the injections,
regardless of the channel mode used on the LC system.

Single LC channel Dual LC channel Percent difference
Compound Peak area Precision Peak area Precision between peak
average (n=10) (n=10, %CV) average (n=10) (n=10, %CV) areas (%)
6-MAM 1 6.22E+06 2.78 5.94E+06 3.94 4.5
6-MAM 2 4.89E+05 3.97 4.19E+05 4.68 14.4
Fentanyl 1 6.47E+07 3.03 6.46E+07 3.67 0.11
Fentanyl 2 3.51E+07 3.17 3.49E+07 3.67 0.47
Carfentanil 1 2.97E+07 4.95 2.75E+07 3.97 7.3
Carfentanil 2 1.21E+07 7.16 1.15E+07 5.81 5.0
Para-fluorofentanyl 1 4.12E+07 4.95 3.74E+07 6.38 9.2
Para-fluorofentanyl 2 3.33E+07 9.04 1.88E+07 6.44 -13.3
Furanyl fentanyl 1 4.72E+07 5.45 4.28E+07 5.06 9.1
Furanyl fentanyl 2 2.23E+07 6.60 2.03E+07 5.80 9.1
7-Aminoclonazepam 1 1.21E+08 3.57 1.19E+08 2.67 1.7
7-Aminoclonazepam 2 1.47E+08 2.79 1.54E+08 3.20 -4.8
Alpha-hydroxyalprazolam 1 1.36E+08 4.39 1.38E+08 4.38 -1.3
Alpha-hydroxyalprazolam 2 5.43E+07 5.46 5.45E+07 3.60 -0.33
Alprazolam 1 2.22E+08 2.18 2.19E+08 1.81 1.3
Alprazolam 2 1.24E+04 9.22 1.74E+08 2.97 -1.3
Amitriptyline 1 3.62E+08 1.74 3.59E+08 1.00 0.95
Amitriptyline 2 6.34E+04 9.40 1.90E+08 3.25 -1.5
Amphetamine 1 6.47E+07 2.72 7.56E+07 1.91 -16.9
Amphetamine 2 6.60E+07 1.55 7.56E+07 2.07 -14.5
Benzoylecgonine 1 1.76E+08 3.05 1.67E+08 3.49 5.1
Benzoylecgonine 2 1.02E+08 3.22 9.84E+07 6.00 3.3
Buprenorphine 1 3.88E+07 4.18 3.69E+07 4.35 4.8
Buprenorphine 2 3.10E+07 3.43 2.92E+07 3.48 5.9
Carisoprodol 1 1.07E+08 5.91 1.10E+08 8.03 -3.0
Carisoprodol 2 3.62E+07 4.27 3.68E+07 4.90 -1.7
Codeine 1 5.59E+07 2.87 5.86E+07 3.09 -4.9
Codeine 2 4.29E+07 2.59 4.31E+07 3.40 -0.39
Cyclobenzaprine 1 3.69E+08 22.40 4.12E+08 5.08 -11.8
Cyclobenzaprine 2 3.53E+08 1.45 3.45E+08 2.60 2.2
Desipramine 1 1.92E+08 2.92 1.95E+08 3.57 -1.3
Desipramine 2 1.48E+08 3.12 1.42E+08 3.15 3.9
Diazepam 1 2.17E+08 1.12 2.14E+08 1.56 1.5
Diazepam 2 1.91E+08 1.46 1.90E+08 1.48 0.26
Doxepin 1 2.06E+08 2.36 2.01E+08 3.38 2.3
Doxepin 2 1.14E+08 2.87 1.10E+08 4.86 3.8
EDDP 1 3.62E+08 4.71 3.61E+08 2.41 0.28
EDDP 2 3.24E+08 2.62 3.07E+08 3.34 5.4
Gabapentin 1 3.17E+08 1.09 3.12E+08 1.93 1.5
Gabapentin 2 2.67E+08 1.18 2.60E+08 1.27 2.8
Hydrocodone 1 9.48E+07 2.55 9.66E+07 3.10 -1.9
Hydrocodone 2 4.66E+07 4.44 4.55E+07 4.61 2.2
Hydromorphone 1 1.36E+08 1.94 1.18E+08 8.41 13.3
Hydromorphone 2 8.85E+07 4.06 7.67E+07 5.73 13.3
Imipramine 1 3.50E+08 1.93 3.48E+08 1.85 0.42
Imipramine 2 2.88E+08 1.10 2.80E+08 1.84 2.8




Table 1. Measurement precision (n=10) for the series of 10 ng/mL standard mixture injections performed on the single LC channel and on the dual LC channels.

Continued.

Compound

Single LC channel

Dual LC channel

average (n=10)

Peak area

Precision
(n=10, %CV)

average (n=10)

Peak area

Precision
(n=10, %CV)

Percent difference
between peak
areas (%)

Lorazepam 1 1.62E+08 3.08 1.59E+08 3.46 2.0
Lorazepam 2 8.95E+07 4.29 8.68E+07 3.67 3.0
MDA 1 7.49E+07 3.35 7.55E+07 2.53 -0.87
MDA 2 6.77E+07 2.91 6.59E+07 2.29 2.6
MDMA 1 2.38E+08 2.93 2.49E+08 2.10 -4.7
MDMA 2 1.57E+08 4.52 1.43E+08 3.98 9.4
Meperidine 1 3.69E+08 1.58 3.69E+08 1.29 0.10
Meperidine 2 3.00E+08 1.24 3.03E+08 2.30 -0.91
Meprobamate 1 3.38E+07 5.23 3.82E+07 5.94 -12.9
Meprobamate 2 2.14E+07 5.33 2.26E+07 5.60 -5.8
Methadone 1 3.54E+08 4.11 3.66E+08 2.14 -3.4
Methadone 2 3.26E+08 1.88 3.19E+08 1.73 2.0
Methamphetamine 1 1.90E+08 2.83 1.99E+08 1.99 -5.0
Methamphetamine 2 2.11E+08 2.59 2.19E+08 2.81 -3.5
Methylphenidate 1 4.52E+07 2.83 4.70E+07 3.15 -4.1
Methylphenidate 2 2.19E+07 3.74 2.22E+07 3.09 -1.4
Midazolam 1 2.95E+08 1.33 3.03E+08 2.14 -3.0
Midazolam 2 1.48E+08 2.09 1.44E+08 2.51 2.7
Morphine 1 5.70E+07 2.06 5.42E+07 2.19 5.0
Morphine 2 3.84E+07 3.15 3.58E+07 2.38 6.9
Naloxone 1 6.52E+07 2.60 6.74E+07 5.24 -3.3
Naloxone 2 5.82E+07 5.60 5.82E+07 2.72 0.02
Naltrexone 1 5.64E+07 1.62 5.15E+07 3.27 8.7
Naltrexone 2 5.23E+07 2.18 4.75E+07 5.71 9.3
N-desmethyl-tapentadol 1 3.26E+08 0.29 3.29E+08 1.29 -0.88
N-desmethyl-tapentadol 2 2.99E+08 0.55 3.01E+08 1.63 -0.53
Norbuprenorphine 1 7.82E+06 3.23 7.33E+06 4.05 6.2
Norbuprenorphine 2 6.43E+06 3.15 6.04E+06 4.64 6.0
Nordiazepam 1 1.54E+08 2.77 1.47E+08 3.21 4.9
Nordiazepam 2 1.14E+08 3.80 1.07E+08 2.50 5.9
Norfentanyl 1 5.75E+07 4.57 5.47E+07 5.04 4.9
Norfentanyl 2 9.41E+06 3.77 9.69E+06 4.97 -3.0
Norhydrocodone 1 1.18E+08 4.44 1.14E+08 3.45 3.4
Norhydrocodone 2 5.53E+07 5.52 5.38E+07 3.33 2.8
Normeperidine 1 2.14E+08 2.29 2.18E+08 3.01 -1.8
Normeperidine 2 9.20E+07 2.76 9.46E+07 2.63 -2.8
Noroxycodone 1 7.51E+07 4.33 7.57E+07 3.43 -0.78
Noroxycodone 2 9.48E+07 3.89 9.52E+07 3.31 -0.39
Nortriptyline 1 3.16E+08 1.63 3.08E+08 2.59 2.5
Nortriptyline 2 1.82E+08 3.43 1.69E+08 2.67 6.8
O-desmethyl-tramadol 1 1.07E+08 1.99 1.14E+08 2.97 -6.4
O-desmethyl-tramadol 2 5.01E+07 2.41 5.17E+07 3.09 -3.1
Oxazepam 1 2.55E+08 2.05 2.53E+08 2.18 1.1
Oxazepam 2 1.79E+08 3.71 1.72E+08 3.54 4.2
Oxycodone 1 1.01E+08 3.61 1.05E+08 3.76 -4.4
Pregabalin 1 2.82E+08 4.62 2.77E+08 1.49 1.7
Pregabalin 2 2.41E+08 1.27 2.35E+08 1.40 2.4




Table 1. Measurement precision (n=10) for the series of 10 ng/mL standard mixture injections performed on the single LC channel and on the dual LC channels.

Continued.
Single LC channel Dual LC channel Percent difference
Compound Peak area Precision Peak area Precision between peak
average (n=10) (n=10, %CV) average (n=10) (n=10, %CV) areas (%)

Ritalinic acid 1 1.98E+08 2.12 1.94E+08 3.88 1.8
Ritalinic acid 2 1.23E+08 3.43 1.27E+08 5.23 -3.5
Tapentadol 1 3.57E+08 1.89 3.61E+08 1.09 -1.1
Tapentadol 2 3.14E+08 1.11 3.20E+08 1.39 -1.9
Temazepam 1 2.39E+08 1.76 2.50E+08 2.18 -4.6
Temazepam 2 1.16E+08 2.97 1.15E+08 4.29 1.3
Tramadol 1 1.34E+08 2.96 1.39E+08 2.98 -3.3
Tramadol 2 7.32E+07 3.27 7.06E+07 2.82 3.6
Butalbital 1 3.64E+05 4.33 3.74E+05 6.14 -2.7
Butalbital 2 2.04E+05 6.32 1.99E+05 8.45 2.1
Phenobarbital 1 1.53E+05 5.04 1.54E+05 7.98 -1.1
Phenobarbital 2 9.79E+04 9.17 1.01E+05 6.76 -3.0

The SCIEX clinical diagnostic portfolio is For In Vitro Diagnostic Use. Rx Only. Product(s) not available in all countries. For information on availability, please contact your

local sales representative or refer to https://sciex.com/diagnostics. All other products are For Research Use Only. Not for use in Diagnostic Procedures.

Trademarks and/or registered trademarks mentioned herein, including associated logos, are the property of AB Sciex Pte. Ltd. or their respective owners in the United

States and/or certain other countries (see www.sciex.com/trademarks).

Kinetex is a trademark of Phenomenex.

© 2024 DH Tech. Dev. Pte. Ltd. MKT-30564-A

SCIEX

Headquarters

500 Old Connecticut Path | Framingham, MA 01701

USA

Phone 508-383-7700

sciex.com

International Sales
For our office locations please all the division

headquarters or refer to our website at

sciex.com/offices


http://www.sciex.com/trademarks

	Key benefits of coupling SCIEX mass spectrometers with the Transcend VLX-2 UHPLC system for high-throughput workflows
	Methods
	Throughput improvements
	Analytical performance
	Conclusions


<<

  /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 true

  /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 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /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 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /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 true

  /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 ()

  /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 <>

    /UKR <>

    /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.)

  >>

  /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



