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Abstract

Isolation of rare cells from peripheral blood may be helpful either in the detection
of circulating tumor cells and directing aggressiveness of therapy, or it can be helpful for
prenatal diagnosis by the enrichment of fetal cells from maternal blood. The major limit of
detection rare cells using magnetic beads is primarily influenced by the non-specific binding
of non-target cells. The depletion of non-target cells is considered an important prerequisite
for rare cells detection.

In this study, we examined and compared the depletion efficiency of CD45 cell from

peripheral blood samples using two different forms of immunomagnetic separation
technology namely: the Cell enrichment process (CEPir) and DynaMAG technology.

Our results indicate significantly lower number of CD45 cells in negative fractions using the
CEPir technology. Moreover, the CD45 depletion efficiency was found to be higher in CEPir
technology when compared with the DynaMAG.

Negative selection is a promising approach for isolation of rare cells, we concluded that the
negative selection (depletion) of leukocytes using CD45 marker is an effective
pre-enrichment step for the detection of rare cells using CEPir technology. Further studies are
required to validate its efficacy at capturing specific rare cells for downstream application.
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1. Introduction

Isolation of rare cells from peripheral blood may be helpful in determining prognosis
(Redding, 1983); (Mansi, 1987); (Cote, 1991); (Mansi, 1991); (Ellis, 1989) genetic diagnostic
(Ganshirt-Ahlert, 1993); (Yamanishi, 2002); (Guetta, 2004) and directing aggressiveness of
therapy. For an example, circulating tumor cells (CTC) are rare cells that circulate into the
blood stream of cancer patients (Allard, 2004); (Racila, 1998). The isolation and detection of
CTC is essential to understand the relationship between cancer metastasis and CTCs (Fiegl,
2002). In addition, detection of CTC is a main key of directing cancer therapy. However, new
technologies to detect CTC faced many technical limitations (Baccelli, 2013).

CTCs are the earliest hallmark of tumor invasion. They are known to circulate in the blood
for months or years before metastases develop (Paterlini-Brechot, 2007); (CA, 2009); (Rhim,
2012) and can thus reliably help identify patients in the intermediate stage between localized
and metastatic, who are presently not identified and thus either untreated or treated with
non-personalized protocols.

Breast, prostate and colorectal cancers of epithelial origin carry a shared cell surface marker
known as Epithelial Cell Adhesion Molecule or EpCAM. Immunomagnetic antibodies
against EpCAM have been used to target the CTCs, followed by magnetic separation and
optical analysis to isolate and reliably detect CTCs (CellSearch® Circulating Tumor Cell Test,
Janssen Diagnostics, LLC, Raritan, NJ) (Riethdorf, 2007); (Tibbe, 1999). This method of
using an antigen expressed by the tumor cells as means of their capture and isolation is
referred to as “positive selection”. However, most circulating melanoma cells (CMCs) do not
express EpCAM. The non-specific binding of antibodies to non-target cells constitutes a
major limitation in the detection and isolation of rare cells from peripheral blood; therefore,
pre-enrichment steps are needed to increase isolation specification.

An alternative to the “positive selection” CTC capture strategy is “negative selection” in
which cells of interest are enriched by depletion of unwanted cells. Negative selection is
advantageous for separating cells with poorly characterized immunophenotype. Importantly,
the enriched cells are “untouched” by the labeling ligands, and therefore, less likely to be
activated.

The depletion process consists of removal of most normal white blood cells by magnetic
separation and the unwanted cells in this case are labeled with the universal marker CD45
that is highly expressed on all white cells membrane.

In this present study, we compared two immune-magnetic separation technology for CD45
depletion from peripheral blood, the DynaMAG-15 (Life Technology, Carlsbad, CA, USA)
and CEPir device (BioCEP Ltd, Yokneam Illit, Israel) for efficiency of depletion, cell purity
and yield.

2. Materials and Methods
2.1 Peripheral Blood Sample

15-20 ml Blood samples were obtained from healthy adult volunteers with Helsinki approved

3 www.macrothink.org/jab



ISSN 2327-0640

\ M acrothink Journal of Applied Biotechnology
A Institute ™ 2015, Vol. 3, No. 2

protocol (N = 10). Samples were collected in vacutainer tubes containing EDTA as
anticoagulant and transferred into a 50 ml tube.

The whole blood was diluted in ratio of 1:2 with buffer (PBS that includes 0.1% BSA and 2
mM EDTA). The blood samples were centrifuged at 600 g (Beckman Coulter, Inc.) for 10
minutes at 22° C. The plasma was carefully aspirated out and discarded after centrifugation.
The blood was then suspended to the original volume with the same buffer.

2.2 Anti-CD45 Antibody and Immunomagnetic Labeling

The blood sample was split into three tubes, with each tube containing 5 ml of blood. Two
tubes were labeled by immunomagnetic labeling for two different separation techniques
while one tube was reserved for cell count. 500 pL of Dynabeads CD45 (Life Technology,
Carlsbad, CA, USA) was added to 5 ml of washed whole blood and incubated for 30 minutes.

2.3 Depletion of Leukocytes by DynaMAG and CEPir

The DynaMAG static magnet and CEPir device were compared for CD45 depletion
efficiency from whole blood samples. For the DynaMAG separations, 5 ml labeled whole
blood samples with Dynabeads CD45 were placed into the DynaMAG for 2 minutes. The
supernatant was then transferred to a new tube and the sample was washed with 1 ml fresh
buffer. The washing process was repeated three times and the new tube with the supernatant
“negative fraction” was analyzed for comparison

For CEPir separations, 5 ml labeled whole blood samples with Dynabeads CD45 were placed
into the CEPir device (Figure 1). CEPir is a semi-automatic device; the separation process is
less than ten minutes and contains four main stages:

a) Priming: Automatically filling of the CEPir tubes with fresh buffer so that the cells are
carried and supported by the liquid medium and are not in friction with the walls of the tube.

b) Separation: The sample was loaded manually into the sample vessel, while the two
electromagnetic were turned on. The sample flowed through the four separation areas and the
labeled cells were drawn to the magnetic field while the unlabeled cells flowed to the
negative fraction.

¢) Rinse: Additional rinsing with buffer was done when the magnets were still on, to wash
the unlabeled cells to the negative fraction.

d) Collection: The magnets were turned off; fresh buffer was flown in order to collect the
labeled cells to the positive fraction. The “negative fraction” was then analyzed for
comparison with DynaMAG.
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Figure 1. CEPir device and the technology principle. The CEPir’s flow through technology and
novel design (A). As the blood sample flows through the CEPir, labeled cells are held in stasis
within the virtual mesh in 4 isolation areas. The electromagnets create strong magnetic fields that
enable high isolation. The proprietary software allows creation of new protocols (B)

2.4 Flow Cytometry Analysis of the Negative Fractions in the DynaMAG and CEPir

The negative fractions were centrifuged 300g for 10 min, re-suspended in 100 pl buffer (PBS
that includes 0.1% BSA and 2 mM EDTA). The cell pellets were then incubated with 10 pl of
the anti CD45 (PC5)-labeled monoclonal mouse anti-human antibody (Beckman Coulter,
Marseille, France) for 10 min at 4°C. The cells were washed, centrifuged and re-suspended in
0.5 ml of buffer for flow cytometry analysis. The measurements were carried out with a Flow
Cytometry (MACSQuant Analyzers, Miltenyi Biotec, Germany). The control cells were only
incubated with the anti CD45 (PC5) for cell count and reference. For data evaluation,
MACSQuant software was used.

3. Results

The depletion of CD45 is important for many rare cells isolation and is used as a
pre-enrichment step to deplete unwanted cells and avoid non-specific isolation. Dynabeads
CD45 from life technology was used for leukocyte depletion from fresh peripheral blood
sample.

The cell counts of the CD45+ from the donors (n= 10) were determined before each
DynaMAG and CEPir magnetic depletion and directly afterwards. The cells count can be
different from one donor to another; the comparison has been done from the same sample and
the same amount of starting materials.

Directly after the magnetic separations (depletion), the cells were labeled again with the anti-
CDA45 conjugated with PCS5. The purities of the negative fractions from CD45 positive cells
were analyzed using flow cytometry analysis (Figure 2).
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Figure 2. FACS analysis of CD45 cells in the negative fraction before and after the depletion
using CEPir and DynaMag. CD45 expression in the control sample before depletion, two
expression levels of CD45 in the control sample indicate different CD45 population (A).

CD45 count (89996) and percent (4.47%) using the CEPir device (B). CD45 cell count
(335178) and percent (13.97%) using DynaMag separator

For the CEPir device, the cells count of CD45+ in the negative fraction was significantly
lower than the DynaMAG separator. For an example, in experiment number 7, the control
sample showed total cells of 1,458,142; 61% of the total cells expressed CD45+ before the
depletion, however, after using the DynaMAG depletion method, the sample showed 1.31%
(31,502 CD45+ cells) in the negative fraction, while using CEPir technology, the sample
showed only 0.35% of CD45+ and the cell number was lower as 8,362 cells (Fig 3). Based on
the average of all the experiments, depletion with CEPir technology reduced the number of
CD45+ cells to as low as 46.5%=21 than DynaMAG method.
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Figure 3. Different experiments of CD45 depletion (n=10). The number of CD45+ after

CEPir and DynaMAG depletion
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Due to the variation in the cells number before the depletion between each experiment, we
evaluated and compared the efficiency of each method (Figure 4). The process efficiency is
calculated according to the following formula:

Efficiency (%) =100 — (number of CD45 after depletion / number of CD45 before *100)

According to the Mann-Whitney Nonparametric Test, the depletion efficiency using CEPir
technology was significantly higher (P=0.009) than DynaMAG method. CEPir technology
was shown to effectively deplete CD45+ cells in peripheral blood samples.
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Figure 4. Comparison of the CD45 depletion efficiency of CEPir and DynaMAG technology (n=5)

4. Discussion

Today, more technologies and techniques exist for rare cells detection, but these technologies
are lacking in specificity, sensitivity and reproducibility. More advent and sensitive
technology is needed to improve the sensitivity threshold of rare cells detection. For example,
CTCs are not detected in 50% of peripheral blood samples from metastatic cancer patients
(Pantel, 2009).

Magnetic separation is relatively simple and fast compared to other methods; the cells
isolated by magnetic separation process are usually pure, viable and unaltered. Different
types of cells can be easily isolated directly from the peripheral blood but rare cells are mixed
with the peripheral blood components and are thus rare, making their isolation and
characterization a major challenge, in particular when capture of rare cells is based on
antibodies labeling.

The major limit of detecting rare cells using magnetic beads is primarily influenced by the
selection of specific markers on the cell population of interest, the expression level of those
markers and the non-specific binding properties of the cell labeling reagents. Non-specific
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labeling usually occurs when rare cells are flooded with various populations of other cells
that increase the non-specific binding and reduce the cells’ purity.

Therefore, we seek to reduce the effect of non-specific labeling by eliminating the non-target
cells (CD45 cells) as a pre-enrichment step, this process is called negative selection platform.
Previously, the negative selection and enumeration of circulating tumor cells was shown to be
effective in other types of malignancies (head, neck and breast cancer) (Balasubramanian,
2012); (Balasubramanian, 2009); (Tong, 2007); (Yang, 2009).

Whenever the negative selection is more efficient, the detection of rare cells can be more
effective. Therefore, we compared two different depletion methods (negative selection) using
the same beads (anti CD45) with two different devices (DynaMag and CEPir).

CEPir showed lower number of CD45 cells in the negative fraction as compared to the
DynaMag device, this indicates higher depletion of CD45 cells. In addition, the CEPir
depletion efficiency was significantly higher than DynaMag (96% and 91% respectively).

This study elucidates the advantages of CEPir device by negative selection of CD45 cells as a
pre-enrichment step to detect rare cells in peripheral blood sample. Additionally, negative
selection offers opportunity for downstream application, since the target cells are untouched
and unmodified by immunomagnetic reagents.

Advances in technology to isolate rare cells from peripheral blood or tissue will ultimately
lead to better cellular, molecular characterization and innovation of new biomarkers. New
technology and better performance will enable a wide range of disease evolution and clinical
applications.

In conclusion, the negative selection (depletion) of leukocytes using CD45 marker is an
effective strategy for the detection of rare cells using CEPir technology.

Acknowledgements
The authors are very grateful to all participants who donated blood for this research.
References

Allard, W. J. M. J. (2004). Tumor cells circulate in the peripheral blood of all major
carcinomas but not in healthy subjects or patients with nonmalignant diseases. Clinical
Cancer Research, 10, 6897-6904. http://dx.doi.org/10.1158/1078-0432.ccr-04-0378

Baccelli I, S. A. (2013). Identification of a population of blood circulating tumor cells from
breast cancer patients that initiates metastasis in a xenograft assay. Nature Biotechnology, 31,
539-544. http://dx.doi.org/10.1038/nbt.2576

Balasubramanian, P. L. J. (2012). Multiparameter analysis, including EMT markers, on
negatively enriched blood samples from patients with squamous cell carcinoma of the head
and neck. PloS ONE, 7(7), €42048. http://dx.doi.org/10.1371/journal.pone.0042048

Balasubramanian, P. Y. L. (2009). Confocal images of circulating tumor cells obtained using a
methodology and technology that removes normal cells. Mol Pharm, 6(5), 1402-1408.

8 www.macrothink.org/jab



ISSN 2327-0640

\ M acrothink Journal of Applied Biotechnology
A Institute ™ 2015, Vol. 3, No. 2

http://dx.doi.org/10.1021/mp9000519

CA, K. (2009). Parallel progression of primary tumours and metastases. Nat Rev Cancer.,
9(4), 302-312. http://dx.doi.org/10.1038/nrc2627

Cote, R. J. R. P. (1991). Prediction of early relapse in patients with operable breast cancer by
detection of occult bone marrow micrometastases. J Clin Oncol., 10, 1749-1756.

Ellis G, F. M. (1989). Monoclonal antibodies for detection of occult carcinoma cells in bone
marrow of breast cancer patients. Cancer, 63, 2509-2514.
http://dx.doi.org/10.1002/1097-0142(19890615)63:12<2509:: AID-CNCR2820631225>3.0.C

0;2-K

Fiegl, M. K. B. (2002). Cytogenetic Evidence that Circulating Epithelial Cells in Patients
with Carcinoma Are Malignant. Clinical Cancer Research, 9, 1224-1225.

Ganshirt-Ahlert D, B.-S. R. (1993). Detection of fetal trisomies 21 and 18 from maternal
blood using triple gradient and magnetic cell sorting. Am J Reprod Immunol, 30, 194-201.
http://dx.doi.org/10.1111/j.1600-0897.1993.tb00620.x

Guetta E, S. M.-D. (2004). Analysis of fetal blood cells in the maternal circulation:
challenges, ongoing efforts, and potential solutions. Stem Cells Dev, 13. 93-9.
http://dx.doi.org/10.1089/154732804773099290

Mansi, J. L. B. U. (1987). Micrometastases in bone marrow in patients with primary breast
cancer: evaluation as an early predictor of bone metastases. Br Med J, 31, 295(6606), 1093-6.
http://dx.doi.org/10.1136/bm;j.295.6606.1093

Mansi, J. L. E. D. (1991). Bone marrow micrometastases in primary breast cancer: prognostic
significance  after 6 years' follow-up. Ewr J Cancer, 27(12), 1552-5.
http://dx.doi.org/10.1016/0277-5379(91)90413-8

Pantel, K, A.-P. C. (2009). Cancer micrometastases. Nat Rev Clin Oncol, 6, 339-51.
http://dx.doi.org/10.1038/nrclinonc.2009.44

Paterlini-Brechot P, B. N. (2007). Circulating tumor cells (CTC) detection: clinical impact
and future directions. Cancer Lett, 253(2), 180-204.
http://dx.doi.org/10.1016/j.canlet.2006.12.014

Racila, E, E. D. (1998). Detection and characterization of carcinoma cells in the blood.
Proceedings  of  the  National  Academy  of  Sciences, 95,  4589-4594.
http://dx.doi.org/10.1073/pnas.95.8.4589

Redding, W. H. C. R. (1983). Detection of micrometastases in patients with primary breast
cancer. Lancet, 2(8362), 1271-4. http://dx.doi.org/10.1016/s0140-6736(83)91150-9

Rhim, A. D.M. E. (2012). EMT and dissemination precede pancreatic tumor formation. Cell,
(148), 349-361. http://dx.doi.org/10.1016/j.cell.2011.11.025

Riethdorf, S. F. H. (2007). Detection of circulating tumor cells in peripheral blood of patients

9 www.macrothink.org/jab



ISSN 2327-0640

\ M acrothink Journal of Applied Biotechnology
A Institute ™ 2015, Vol. 3, No. 2

with metastatic breast cancer: a validation study of the www.impactjournals.com/oncotarget
2459  Oncotarget  CellSearch system. Clin  Cancer Res, 13(3), 920-928.
http://dx.doi.org/10.1158/1078-0432.ccr-06-1695

Tibbe, A. G. D. G. (1999). Optical tracking and detection of immunomagnetically selected
and aligned cells. Nat Biotechnol, 17(12), 1210-1213.

Tong, X. Y. L. (2007). Application of immunomagnetic cell enrichment in combination with
RT-PCR for the detection of rare circulating head and neck tumor cells in human peripheral
blood. Cytometry Part B, Clinical cytometry, 72(5), 310-323.
http://dx.doi.org/10.1002/cyto.b.20177

Yamanishi, D. T. X. J. (2002). Enrichment of rare fetal cells from maternal peripheral blood.
Expert Rev Mol Diagn, 2, 303-11. http://dx.doi.org/10.1586/14737159.2.4.303

Yang, L. L. J. (2009). Optimization of an enrichment process for circulating tumor cells from
the blood of head and neck cancer patients through depletion of normal cells. Biotechnol
Bioeng, 102(2), 521-534. http://dx.doi.org/10.1002/bit.22066

Copyright Disclaimer
Copyright reserved by the author(s).

This article is an open-access article distributed under the terms and conditions of the
Creative Commons Attribution license (http://creativecommons.org/licenses/by/3.0/).

10 www.macrothink.org/jab




<<
  /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


