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LC walk-up system using the Agilent 1200
Series LC Method Development Solution and
Agilent Easy Access software

Test of reaction kinetics, column scouting, and impurity
checks with one LC system and up to eight columns

Application Note

Drug Development

Educts
Product

Side products

mAU H
400 | Reaction products after 0.5 h
200
07\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
0.25 0.5 0.75 1 1.25 15 1.75 2 min
mAU _
200 .
i Reaction products after 1 h
100
04
T T T T T T T T T
0.25 0.5 0.75 1 1.25 1.5 1.75 2 min
mAU
300 7 Reaction products after 1.5 h
200
100
03
T T T T T T
0.25 0.5 0.75 1 1.25 15 1.75 2 min

In chemical synthesis laboratories different users are involved in the synthesis of new
compounds. Typically, different projects are running for several groups or single users.
The needs and analytical tasks for liquid chromatography in combination with mass
spectrometers are:

* In-time reaction monitoring

» Control of reaction products

+ Column scouting before preparative LC

 Purity analysis after preparative LC

+ Fast and easy access to a running LC system

+ Availability of columns of different selectivity

» Predefined chromatographic methods

» Fast reporting if sample has been analyzed

~ii+ Agilent Technologies



Introduction

The main task of a chemical synthesis
laboratory is to generate new com-
pounds like new drug compounds, new
pesticides, or new dyes that fulfill cer-
tain prerequisites given by the govern-
ing company. Typically, several attempts
to reach a desired structure are
required and often several modifica-
tions of such a structure are desired as
well. The individual synthesis of com-
pounds involves reaction monitoring,
control of reaction products, and purity
check of compounds that were cleaned
by preparative LC. Traditionally, many of
these tasks have been done by thin
layer chromatography; however, with
rapid LC/MS instrumentation, results
can be achieved even faster, and most
importantly, with much more informa-
tion depth. That is the reason why more
and more companies make LCMS sys-
tems available to their chemists.

Recently, walk-up LC/MS systems are
used in these environments, which pro-
vide easy access for inexperienced
users, analysis of the submitted sam-
ples with predefined columns and chro-
matographic methods, and information
about the results by, for example,
e-mail after completion of the run. In
many cases these users are unfamiliar
with LC/MS systems. Therefore, supe-
rusers take care of the LC/MS system,
providing the chromatographic meth-
ods, keeping the LC/MS system run-
ning and, in case of errors, being able
to restart the system.

Typically, several projects are done in
parallel. Therefore, different user
groups or single users need access to a
running LC system. Most important, the
different projects often require different
separation selectivity because of differ-
ent compound properties.

All these tasks can be performed on the
Agilent 1200 Series LC Method
Development Solution and Agilent Easy
Access software. This LC system can
be used with up to eight columns of dif-
ferent length and internal diameter. The
superuser can define different analyti-
cal methods for the installed columns,
including appropriate equilibration
methods. The superuser can also define
projects for different user groups or sin-
gle users. Different permission levels
can be set for users and groups.
Priorities can be set; for example, reac-
tion monitoring samples can have high-
est priority and are analyzed immediate-
ly. After completion of the analysis,
reports can be sent via e-mail to the
appropriate user.

In this application, we used the Agilent
1200 Series LC Method Development
Solution with attached Agilent 6410
Single Quadrupole MS in combination
with the Easy Access software for the
following laboratory environment:

* Three user groups need access to the
LC/MS system

« Four different projects are running

All groups have the following analytical
tasks:

+ Reaction monitoring

» MS identification of the reaction
product

* Column scouting of reaction mixtures
to find the most suitable column for
preparative purification

« Purity control after preparative LC

Experimental

Equipment

The Agilent 1200 Series Rapid
Resolution LC system comprised the
following modules with firmware
revisions A.06.10 or higher:

Agilent 1200 Series binary pump SL
with degasser

Agilent 1200 Series high performance
autosampler SL Plus

Two Agilent thermostatted Column
Compartment SL Plus with installed
valve drives

Method development valve kit
(G4230B): high pressure with method
development capillary kit, low disper-
sion, for short columns

Agilent 1200 Series diode array detector
(DAD) SL

Agilent 6410 single quadrupole MS with
multimode source

Several Agilent ZORBAX Rapid
Resolution High Throughput (RRHT)
1.8 pm columns

Agilent ChemStation B04.01 with
Agilent Easy Access software

Results and discussion

Description of the LC/MS system

The Agilent 1200 Series LC Method
Development Solution consists of two
or three clustered thermostatted col-
umn compartments SL Plus integrated
into an Agilent 1200 Series standard LC
or RRLC system.! One column compart-
ment contains the valve that is con-
nected to the pump and delivers the
flow to the different columns. The sec-
ond column compartment contains the
valve that is connected to the detector
and delivers the flow coming from the
active column to the detector. A maxi-
mum of eight columns up to 100 mm in
length can be installed in two clustered
column compartments using the low-
dispersion heat exchangers (Figure 1).

The system can be equipped with an

additional clustered solvent selection
valve, installed on one pump channel,
which offers the possibility to have up
to 15 different solvents. The two clus-



tered column compartments offer four
independent heating zones. This allows
setting columns at different tempera-
tures, which is of advantage if, for
example, higher temperatures are need-
ed for special applications.

Description of the Easy Access
software

The Agilent Easy Access software
allows the users to "walk up" with their
samples, input sample information,
choose from the list of methods, posi-
tion the samples as directed by the sys-
tem, and then return to their labs and
wait for an e-mail containing the
results.23

Depending on the permission level of
the users, they are allowed to change
the selected method to a certain extent,
like injection volume or number of
injections.

The system configuration and adminis-
tration is done by a superuser, who is
responsible for keeping the system run-
ning for all the other users.

Application example

In the example presented in this appli-
cation note, the system was set up with
four short 50 x 2.1 mm columns of dif-
ferent stationary phases:

—one 100 x 2.1 mm column

—one 150 x 2.1 mm column

All columns were packed with 1.8-ym
particles.

Configuration and administration by
the superuser

A chromatographic method was set up
for each column in the ChemStation
software. This has to be done by the
superuser, who is the only one who has
access to the screen in Figure 2. The
ChemStation methods are used in the
method setup screen in the Easy
Access software as CS method

(Figure 2). To facilitate the usage for the
end user, the naming of the easy
access method was kept in a logical
context with the usage, in this case,

Figure 1

Clustered Agilent 1200 Series thermostatted column compartments SL plus with up to eight columns.

Agilent Easy-Access - Edit Existing Method

Method Name Ifast kinetic

CSMethod  [COLSCOUT SBC18M -]

Description |5 to 85% B in 3 min
Est runtime |3 min. ¢ Time to equilibrate after change |1 min
Method priority (1 is highest) |1 vl & CS Equil. Method ICOLSCOUT SBC 'I
Method Type Injection volume ——
~UY wavelength (Channel A)  Loop {nho column) Minirum |1 pl
SampleBw  Reference Bw & Chromatography MNominal |3 ul
254 |1U ISBU 80 ZI nm [T Use Target Masses Maximum [F i
~LC/MSED Method Parameters
Method is in POSITIVE ion mode
Default Target Masses |
Update Cancel
Figure 2

Agilent Easy Access software screen to set up chromatographic parameters by the superuser.

"fast kinetic." Information about the
gradient is given in the description sec-
tion. Under CS EquilibrationMethod, the
equilibration of the column is deter-
mined. In our case, each column was
equilibrated using the chromatographic
method that should also be used for the
analytical run. This ensures that the
column has seen the actual gradient

3

once already and that possible remain-
ing peaks on the column from the previ-
ous analysis are not falsifying the actu-
al chromatogram. But any other prede-
fined method using the same column
can be used to perform the equilibra-
tion. The equilibration method will only
be executed if the analytical method is
changed.




HaVing made a” needed entrieS, the Agilent Easy-Access - Sample Data Input - CHEMIST

method setup in the Easy Access soft- UserLogin T Sample Data Input I EERE BT
ware is finished. In the next screen, the [ Notehook # MolWt | Inivol | #ln | UV[m) | Descrption E
superuser has to define the user groups |1 lamo sarmpe 503 300 1 =] 254 coumn scoutig for prep analysis —

and users who should have access to
the system and to what extent they are
allowed to modify methods and other

parameters. m| o
Having configured the system, the user .
. . ethod:

Ccan now Walk Up and SmeIt hls Sam- 1 ICuIscuutphenyI hexyl jﬁgradienlfrUmStu 85%:B
ple. Depending on his permissions he 2 [column scoutingS6 CN =] . gradientfrom 5 to 85%
fills in the necessary information, 3 W [Columns couting Bonus R =] . fest gradient from 5 10 85%8
SeleCtS a method modiﬁes the method 4 I:ulumns:uuting 3B C18 jﬁgradiemfrummu 85%

. - H 5 ineti «| #i. 510 85% Bin3mi
puts one or several vials in the posi- dl st ineiic Bl griere
. H DO I - | . Gradientfrom 1010 85%B
tions directed by the system, and walks

away (Figure 3).

Group 1 submits samples for prep Back Cancel

purification work

A chemist from group 1 has submitted
a sample for column scouting. He has
selected four columns with different
selectivity to find the best column for a

Figure 3
User "Arno" submits a sample for column scouting.

preparative cleanup of the sample. He 4 -
puts the vial into the vial tray and the mAU ES PhenylHexyl phase
. . o
analysis can start using the selected 80 S 3 S 5
columns with appropriate equilibration 407 s -~ > =
and run parameters. At the end the user = ‘ 1 T - T T
0.6 0.8 1 1.2 1.4 1.6 1.8 min
gets for each run a report and can
decide which column is the best mAU
. B CN phase
(Figure 4). 80
40
Chromatographic conditions o
Columns: 2.1 mm id x 50 mm, 1.8 pm, ZORBAX ‘ ‘ 1‘4 ‘ ‘ 1‘6 ‘ ‘ 1‘8 ‘ r‘nin
SB-C18, ZORBAX SB-CN, ZORBAX ’ ’ '
Bonus RP-C18, ZORBAX Eclipse
PhenylHexyl mAU_ Bonus-RP C18 phase
Gradient: 5 to 85%B in 0.8 min, hold at 85%B to 807 9
1.5 min, re-equilibration at 5%B until 40 o
2.4 min at 0.8 mL/min flow 0+ = s I :
DAD and MS detection 1.4 1.6 1.8 min
In this case, the Agilent ZORBAX mAU SB-C18 phase
SB-C18 column is the best for the prep 80
analysis because resolution before and 40
after the main peak is better than on 07— L
the other three columns. For the prep 16 18 min
analysis, the same column chemistry .
Figure 4

was chosen, using a 21.2 mm id x
150 mm ZORBAX SB-C18, 5 um,
PrepHT870150-902. The preparative
LC/MS system is also operated as a
walk-up system controlled by the
Agilent Easy Access software.

Column scouting for optimum prep analysis conditions.



After purification Agilent Easy-Access - STATUS

Having purified the compound and 1 run in queue {est. 8 mins to completion)
. rSample Queue

evaporated the solvent, the resulting [ ol e k] Witod I =
fraction was again Submitted by a co- 7] iF"I-A-DZ A-02 sam2006esppure . Purity check on 100mm length 181008-P_i
worker of group 1 and was analyzed on
a 150-mm long column to see whether A Lﬁ‘
the fraction was clean, that no thermal T JobD_ | User [ Gow | Logmbate [ =
d dati d duri lvent A(J) 23458783 | 1 (081016134354 Amo Chemist 10/16/0813:4354 | _|

egradation occurred during solven B | 2 081016130122 susan Chermist 10/16/0813:01:22
evaporatlon and |f not, to see as many [E): | 3 |081016-131458 Amo Chemist 10/16/08 13:14:58
. .. " ' E 4 081016103754 Amo Chemist 10/16/08 10:37:54 f
impurities as possible. 2 | >

2 plates - 10 2ml vials,—

The left part of Figure 5 shows the sam-
pie plates wnh p03|'t|ons filled with ﬁi Submit New Sample ﬁi
vials. On the right side the done sample
and the waiting samples are listed. In
this case, the purity check sample will Figure 5
be the next sample injected. At the top Monitoring screen of Agilent Easy Access software.

of this screen is the estimated time the
system will be occupied by the remain-

ing runs. The user can now estimate mAU
how long it will take to get the results. 500
After the analysis, the user gets the
results via e-mail. 400
The fraction was pure enough for fur- 3005
ther analytical evaluations (Figure 6). 1
200
Chromatographic conditions 100
Column: 2.1 mm id x 150 mm ZORBAX SB-C18, 1 i
1.8um 0 J%-
Gradient: 10 to 85%B in 8 min, hold until 9 min ]
at 85%B, re-equilibration with 10%B [ T T T —
until 11 min 0 2 4 6 8 10 min
Flow rate: 0.3 mL/min
DAD and MS detection Figure 6

Purity check after preparative purification.




Group 2 submits samples for reaction
monitoring

In the meantime a chemist from

group 2 has submitted within 1.5 hours
several samples to monitor a reaction
for completion. To get a result in time,
the samples were analyzed with high-
est priority. Selecting the method Fast
Kinetics sets these samples on first pri-
ority and analysis start immediately
after the previous run has ended. The
results of the kinetic measurements are
shown in Figure 7.

Chromatographic conditions

Column: 2.1 mm id x 50 mm ZORBAX SB-C18

Gradient: 5 to 95%B in 1.5 min, hold at 95%B
until 2.5 min, re-equilibration at 5%B
until 3.6 min

Flow rate: 0.8 mL/min

DAD and MS detection

In addition to the UV chromatogram,
the MS signal in scan mode was used
to control whether the expected prod-
uct was produced and also to get some
rough ideas about the masses of the
side products. In Figure 8 the obtained
mass spectra are combined.

The expected product was formed with-
in 1.5 hours, with high yield. Two side
products were formed that have to
undergo further structure evaluations.

mAU
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Figure 7
Study of reaction kinetics.
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Figure 8
Mass spectra of submitted sample.




Group 3 submits a sample to control a
reaction product

The third group that has access to the
LC/MS system is submitting a sample
that has been obtained from a reaction
of two compounds. The resulting chro-
matogram shows main peaks with very
low resolution. The LC/MS analysis
was used to give some information
about the reaction products. In Figure 9
the UV chromatogram is shown with
three or four main peaks and four small
peaks. Also, the MS (scan mode) total
ion chromatogram and the resulting
extracted ion chromatograms for the
main peaks are shown. The expected
product with the mass 450.4 at RT
1.087 min was formed after 2 hours.

The reaction kinetic seems to be rather
slow or the reaction parameters, like
temperature, etc., are not appropriate.
Therefore, the yield of the expected
product is low.

Conclusion

Setting up an open access LC/MS envi-
ronment with analytical and preparative
LC/MS systems increases the produc-
tivity of chemists so that they get the
fastest access to the analytical results.
This allows the chemists to perform the
next required step in their workflow
without waiting for a remote analytical
laboratory.

Adding multiple-column and multiple-
solvent availability to such a system by
using the Agilent 1200 Series LC
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Figure 9
UV chromatogram, TIC, and EIC of a reaction mixture.
Method Development Solution together  References

with the Agilent Easy Access software
tailors the system even more to the
needs of the chemists and allows them
to become even more productive.
Different user groups can use up to
eight columns with different selectivity
or separation efficiencies, always
matching the properties of the com-
pounds and the analytical task, without
the need to change any hardware.

This provides optimum conditions for
column scouting, reaction monitoring,
and purity checks after preparative
cleanup. Different detectors can be
attached to the system, including UV
and mass spectrometer. The Easy
Access software allows samples with
different priorities to be run in a logical
and convenient way. Reporting can be
done via e-mail.

1

A.G. Huesgen, "Agilent 1200 Series LC

method development solution —

Automated method development with

up to eight columns." Agilent Techni
Note 5989-9338EN, 2008

2.
W. Duncan, D. Mclntyre, "Increasing

cal

productivity with LC/MS Easy Access
software." Agilent Technical Note 5988-

5525EN, 2002

3.
D. Mclintyre, "Continuous Operation

of

a High Throughput LC/MS System in a

Walk Up Environment." Agilent
Technical Note 5989-6714EN, 2007




www.agilent.com/chem/1200mds
© Agilent Technologies, Inc., 2010

Published June 15, 2010
Publication Number 5990-3358EN

~17%- Agilent Technologies




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


