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[. INTRODUCTION

Laboratory services are a cornerstone of programs that provide successful HIV and
AIDS testing and treatment services. Since comprehensive HIV and AIDS services
require many laboratory tests, strategies to streamline the provision of those tests can
improve the efficiency, quality, and affordability of testing for the service provider.
One strategy is to reduce the number of testing platforms used for each test and
move toward a laboratory system that makes use of standard equipment across com!]
parable facilities or levels in the system (i.e., district or regional facilities).

Broadly, standardization of laboratory procedures and equipment—and thus, supl]
plies—can help countries and/or programs to better allocate limited resources avail ]
able for laboratory services as well as provide the basis for an external quality assurt]
ance scheme. Standardization involves definition of test menus, techniques, operating
procedures, and equipment for each type of test, for each level of the system, to be
applied across all laboratories.

This document is a tool to aid country laboratory program decisionmakers in one
aspect of standardization: identifying, documenting, and evaluating criteria to select
laboratory equipment to appear on the country’s standard equipment list. For HIV
and AIDS programs, this typically includes equipment to perform hematology tests
(full blood count), chemistry tests (liver and kidney function), and immunology tests
(CD4 count and viral load).

This paper is divided into two sections. The first section represents a wide array of
criteria for evaluating laboratory equipment to meet a country’s current and future
programmatic needs. Although the criteria are interrelated and are not meant to be
evaluated individually, they are presented and defined separately. Considerations are
divided into three broad categories: program, equipment, and supply chain. These
criteria, when organized and defined, can help to determine how well the equipment
being evaluated meets ot matches the needs of the program or level/facility that
would operate it.

The second section outlines the application of the methodology; specifically, how to

use the criteria to select a standard laboratory equipment list. It is advisable for each

country program to review the list, select the relevant items according to the context,
and prioritize these criteria to help guide the selection process. Answering the quesl]

tions that follow each program, equipment, and supply chain consideration can help

decisionmakers to define the current landscape and to agree on criteria for appropri]
ate equipment to meet program needs. Programs may consider constructing a matrix
that categorizes and lists the parameters under consideration.



[l. CRITERIA TO CONSIDER WHEN SELECTING
LABORATORY EQUIPMENT TO SUPPORT HIV
TESTING AND TREATMENT PROGRAMS

A. Program Considerations

Program considerations describe the current state and expected changes of HIV and
AIDS programs in a particular country. Program considerations not only allow prol]
grams to select equipment based on the current context and requirements, but also
define a future state for which equipment will be required. Because HIV and AIDS
programs ate dynamic and continue to scale up in many contexts, it is important to
define what the program requirements will be in the future in order to select equipl!
ment that will not only be appropriate for the current environment but also will meet
future needs.

PROGRAM EXPANSION

Many HIV and AIDS programs are rapidly expanding, and equipment standardization
can help programs reach expansion goals while rationalizing resource allocation.
Laboratories can prepare for a planned increase in services if expansion plans are
taken into account in the equipment selection process. Thus, decisionmakers must
consider the current program situation and its plans for the future to determine
whether (and which) laboratory equipment can fill program gaps. In addition, the skill
and capacity of laboratory staff, and the physical infrastructure of the laboratories
where they work, may affect decisions about equipment selection.

B What are the program targets for HIV testing? And for patients on anti|
retroviral therapy (ART)?

B s a particular population (e.g., military, pediatrics) being targeted? Different
target groups may require different types of equipment platforms (military may
have a large test volume, while pediatrics will likely be a smaller sample that
may need more specialized testing, such as the ability to report CD4 percent’]
age in addition to total CD4 count).

B Are the numbers of ART sites increasing? Will this expansion include laboratol]
ries for monitoring patients? What laboratory levels will be included in this
expansion?

B What are the laboratory requirements to support the expansion plans? Are
there HIV and AIDS laboratory guidelines/protocols (e.g., when statting on
ART, CD4 counts should be conducted every month for the first three months
and then every three months until stable)?

B What laboratory tests are required in the ART guidelines/protocols?

What levels in the laboratory system require automated equipment?



SPECIMEN REFERRAL

Some resource-limited countries are opting to create a specimen referral system
whereby specimens are transported to a central location with a high-throughput mal’]
chine and appropriately skilled laboratory staff. In addition to a reliable transportal]
tion system and a sound information management system, the referral site must have
appropriate, functional equipment. Plans for specimen referral will dictate the type
and capacity of the equipment needed at the referral sites.

B Do futute program plans envision a specimen refetral/centralized testing
location?

B How many referral testing locations will be included in the system?

B What tests will be included in the specimen referral system?

STAFF CAPACITY

The level of expertise and skill required to operate and maintain a laboratory instrul
ment can dictate how appropriate it is (if at all) for a given facility or level of the sys[]
tem. Since the demand for skilled laboratory staff is often inadequate in resource-
limited settings, when defining standard instruments, decisionmakers must consider
the available staff capacity, time, and skill level required to run and interpret the tests.

B Does the program have staff with the proper skills and experience at the level
for which the equipment is destined?

B Are there plans to scale up the number of qualified staff to accommodate
program expansion?

B How long does it take (or how many people are required) to prepate a sample,
perform a test, and interpret the results?

B. Equipment Considerations

Equipment considerations outline all the parameters, requirements, and questions
that will help users identify equipment that best meets a program’s needs. Different
equipment has distinct strengths and limitations. The goal of reviewing equipment
considerations is to match the context with the equipment that has the greatest num(]
ber of complementary strengths and the least number of associated limitations.

EXISTING EQUIPMENT

Another facet of the current program situation involves the equipment already used
in the system. If one brand of machine is most widely used, it should be subject to
the same decision criteria as the other possibilities. If all else is equal, decisionmakers
may choose to include the existing instrument on the standard list because of the



capital that has already been invested. However, care should be taken, as monopolies
can be introduced, resulting in counterproductive results.

B What equipment is currently being used in-country?
B How many of each instrument does the country or program already own?

B s this equipment functional? How much longer is it expected to be functional?

Are staff members trained to use the existing equipment?

Do staff or program managers prefer one instrument over another for the
same test? If so, why?

TESTING PARAMETERS AND CAPACITY

As mentioned above, the key to simplifying the management of laboratory equipment
and supplies is to standardize the test menus and techniques by level in the system.
Based on this standardization, the equipment to be selected should have the capacity to
conduct the required tests. For example, some chemistry tests are critical at the lower
levels to orient the diagnosis (e.g., ALT and creatinine), while other tests required for
more sophisticated diagnosis are important but can be referred to the higher level (e.g,,
amylase, electrolytes, magnesium). This level of detail will guide choices of instrumenta’]
tion by level. A complex, multiple-parameter chemistry machine would be inappropriate
at the lower level, where only ALT and creatinine testing are performed.

Additionally, the number of tests performed (testing volume) will differ by level; thus,
equipment at high-, medium-, and low-volume facilities should be selected accord]
ingly. A high-throughput machine will be inappropriate, underutilized, and could lack
quality at a low-volume testing site. The testing capacity parameters by type of facility
should be defined prior to selection (e.g., high testing volume 2 1,000 tests/day; mell
dium > 300 and < 1,000 tests/day; and low < 300).

B What are the testing parameters requited by level for each type of equipment?
B What are the testing capacity parameters by level?

B What equipment types are appropriate for each testing capacity parameter?

INFRASTRUCTURAL REQUIREMENTS

Different equipment types have specific infrastructural requirements, including stable
electricity or reliable generators, tap or distilled water, large space requirements,
and/or temperature control. At the health center level, using battery-powetred phol
tometers and sunlight-powered microscopes may be appropriate if the facilities do
not have access to consistent power. It is important to consider the physical condi’]
tions of the facility to install appropriate equipment.

B What are the infrastructure realities at the different levels of facilities?



B What are the infrastructure requirements of the equipment being reviewed?
Which equipment would be appropriate for each level?

MAINTENANCE AND SUPPORT

Laboratory equipment, particularly sophisticated equipment, requires regular preven’]
tive maintenance to ensure reliability of the test results and to avoid interruption of
services owing to equipment malfunction.

B [s there a reliable distributor or agent locally or regionally?
B Does the vendor have a reputation for reliable customer service?

B Is there a maintenance engineer locally? Regionally? Internationally?

What is the warranty period of the equipment?

B [s on-site training included in the procurement contract?

Does the vendor offer continued on-site training?

B Does the vendor warehouse durable parts in country or regionally?

EQUIPMENT DISPOSAL

The disposal of laboratory equipment is complex and should be considered during the
selection process. Laboratory equipment can range from very small, basic equipment to
large, complex machines, and as a result disposal procedures will have to take into account
the vatiations among equipment. If national guidelines for the disposal of equipment exist,
they should be implemented. However, if national guidelines do not exist, some consid’]
erations should guide the disposal process. Because used laboratory equipment poses a
biomedical hazard, it will need to be decontaminated before decommissioning and hand’]
ing over to nonlaboratory personnel. If there are chemical hazards, these should be ref’]
moved as well. In addition, some equipment will emit electromagnetic radiation, and may
still pose a risk of radiation even after decontamination. Therefore, care should be taken to
dispose of this equipment in accordance with national regulations on the disposal of radiol]
active materials. Once the safe disposal of equipment has been completed, the accounting
procedures for the disposal of equipment should be followed.

Ideally, the equipment manufacturer should provide guidelines for its disposal. Upon
the purchase of laboratory equipment, the disposal of such equipment should be in]
cluded in the contract; complex equipment may have to be returned to the manufacl]
turer for final disposal.

B Do national guidelines exist for the disposal of equipment?
B What are the disposal considerations for each type of equipment?
B Does the manufacturer provide guidance for disposal of the equipment?

B Is disposal of equipment included in the manufacturer’s contract?



B Does the manufacturer accept complex equipment for final disposal?

MANUFACTURER

The reliability of the equipment manufacturer should also be a serious consideration.
All manufacturers considered should have a proven record of reliability and continul
ing support.

B Does the manufacturer have a reputation for reliability?

B s the suppliet able to provide spate equipment/patts, training, and upgrades
quickly and reliably?

B Does the manufacturer show evidence of continuous research and developl!
ment?

B [s the manufacturer putting effort into product development by getting conl]
stant feedback from users?

B Has the manufacturer’s equipment been used elsewhere, or it is being used for

the first time?

COST

When determining how equipment rates in terms of its “affordability” for the prol]
gram, recurring costs (e.g., costs of reagents, consumables, and maintenance) should
be considered in addition to the one-time cost of the instrument. Given rapidly
changing technology, the cost of disposing of equipment must be considered as well.

B What is the initial equipment cost?
B What items are included in the initial cost?

B What items are required to use the equipment that are not included in the initial
cost?

B What is the cost of reagents and consumables, per test?
B How much are anticipated maintenance costs, including spare parts?

B What other costs might be related to introducing this instrument into the system/
program/facility (e.g., training, other equipment required, storage, distribution)?

B What is the cost of disposing of the equipment?

CLOSED AND OPEN SYSTEMS

Closed systems ate laboratory equipment that require a specific brand of rel]
agents. The closed systems generally (but not always) cost more and can be of
much higher quality because of manufacturing practices, but are dependent on a
single source for procurement. Open systems ate laboratory instruments that do
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not require a specific brand of reagents. Open systems can use reagents from any
manufacturer that develops the specifications needed for the test, which are usul]
ally procured competitively. However, although sourcing reagents from a number
of suppliers may yield competitive prices, it will require a good validation mechal]
nism and continuous reagent quality assurance process, since various suppliers
will provide reagents of varying quality. When troubleshooting in a situation
where reagents and supplies come from multiple sources, it may be difficult to
pinpoint the problems quickly, and this may affect program service delivery.
When selecting equipment, it is important to review the benefits and limitations
of both types of systems.

B Which equipment being considered are open systems and which are closed
systems?

B What are the benefits and limitations of the closed systems?
B What are the benefits and limitations of the open systems?

B Which benefits and limitations affect the equipment selection for this country?

VALIDATION AND EXTERNAL QUALITY ASSURANCE

Validation refers to a process or analytical method that documents the ability of an
instrument to produce a consistent result of consistent quality. International organi’]
zations such as the World Health Organization (WHO) are beginning to validate cer(]
tain testing platforms. But, unlike pharmaceuticals, this process is not yet done conl’]
sistently for all platforms. Validation of the equipment is often done in-country or
regionally by an external entity.

Instruments will behave differently in different environments. Therefore, it is necesl]
sary to ascertain whether the subject equipment performs to expectation in a particul]
lar environment. This is usually done against a gold standard, or a method accepted
generally as the reference method. The validation process is often limited to the pett]
formance of equipment in the laboratory. However, other aspects such as cost and
national policy will need to be included in the validation processes. A robust valida]
tion protocol can help shift from accepting marketing claims made on a product to
understanding its true functionality.

External quality assurance (EQA) is a program that allows testing sites to assess the
quality of their performance by comparing their results with those of other laboratol]
ties using the same equipment and/or testing technique (known as a peer group).
Ideally, EQA processes should already exist or be developed. Therefore, the followl]
ing criteria should be reviewed on a country-by-country basis, possibly as the initial
step to limit the number equipment being evaluated, where applicable.

B [s the equipment being considered qualified by agreed-upon international
agencies (e.g., WHO or U.S. Food and Drug Administration)? Is this validation
adequate, or does the equipment need in-country or regional validation?



B Js an external validation process, by an independent in-country and/ot regional
evaluation process, available or in place? Can/has the equipment under review
be/been validated?

B s there proven reproducibility of test results in-country and/or regionally as
measured by the coefficient of variation (C.V.)! of selected tests?

B [s the equipment compatible with the EQA scheme in the country? Will there
be enough equipment to form adequate peer groups for this scheme?

REGISTRATION

Local registration of equipment is required in certain nations, while it is not a com[]
mon practice in others.

B [s the equipment being considered either registered in the country or can it be
registered easily and with minimal delays (if applicable)?

C. Supply Chain Considerations

Supply chain considerations include the range of issues that impact the supply chains
for laboratory commodities in-country. When it comes to equipment, supply chain conl’]
siderations are often neglected. It is important to consider the supply chain of the prod’]
ucts (reagents and consumables) associated with each piece of equipment. A particular
picce of equipment may be appropriate for a certain context, but if the pipeline is too
long or does not accommodate cold-storage requirements, programs may not be able to
ensure the continuous availability of usable reagents and consumables.

SHELF LIFE OF REAGENTS

Although many laboratory reagents have a long shelf life, certain reagents, especially
for automated equipment, have much shorter shelf lives. The shelf life of the reagents
associated with closed systems being evaluated should be considered with regard to
the supply system. Many laboratory supply systems may have an entire supply chain—
from manufacturer to point of use, including all of the storage and transportation
links the products must go through—that is longer than the shelf life of the reagents.
Most reagents, unless locally manufactured, arrive in-country with at least three
months less than the total shelf life. This is an important factor in that there is a great
risk of product expiry and faulty test results.

B What are the shelf lives of the required reagents for each instrument? Are they
more than 12 months?

I'The C.V. is 2 measurement of the precision (ot reproducibility) of a laboratory test ot process.
Modern instruments have a C.V. of 3 to 5 percent. When all other parameters are equal, the
lower the C.V., the better the test.



B Does any equipment require reagents with exceptionally short shelf lives?

REAGENT AND CONSUMABLE STORAGE REQUIREMENTS

Some instruments use cold-chain reagents (which require refrigeration), while other
equipment used for the same test do not require cold-chain reagents. Considering this
criterion during the equipment selection process can significantly reduce cost and
enhance product quality during transportation and storage. It is important to remember
that products will expire before their stated expiration date if they are not stored in the
recommended conditions. Additionally, some of the reagents and consumables are
packaged in bulk, which is not appropriate for laboratories at all levels in the system.

B Do the reagents for any equipment require cold storage or refrigeration
(2°C to 8°C)?

B Given the storage conditions at and transportation capacity to lower-level
facilities, can the reagents be stored at the recommended temperature
throughout the pipeline?

B Are the reagents or consumables packaged at appropriate sizes for the target
laboratory? If not, can the manufacturer package the supplies in more
appropriate sizes?

B [s there adequate storage space at each level for all supplies required for each
instrument?

[1l. APPLICATION OF THE METHODOLOGY

This tool is meant to be used to identify and evaluate criteria to select standard equipl]
ment by level in the laboratory system. As mentioned eatlier, the questions presented
in this tool may not be applicable for every country. However, the program managers
can use this tool to identify relevant criteria in determining the country’s priorities for
selecting the equipment.

It is envisioned that this tool will be used in selecting a standard laboratory equipl!
ment list. Typically, this process involves the following steps.

Stage 1: Review the Current and Future Situation (Programmatic
Considerations)

Form a small equipment selection committee that includes program managers and
representatives from different laboratory levels and other cooperating partners or
agencies. The selection committee describes the current situation in the country using
the programmatic considerations. If it is agreed that standardization of equipment by
level is necessary based on the expected program growth and change, the committee
should note the program areas that are most important to the equipment selection



process, include the variables in a criteria list, and proceed to Stage 2. If the country is
already standardized, continue to Stage 3.

Stage 2: Select and Apply Criteria

Based on the evaluation of the current and future situation using programmatic conl’]
siderations, programs should choose the relevant supply chain and equipment criteria.
Next, the committee decides which equipment to review. The committee then applies
the selected criteria to each piece of equipment and reviews the results. The resultis a
standard list of equipment by level for automated instrumentation. Once this list is
developed, it is presented to key decisionmakers for approval.

Stage 3: Documentation, Dissemination, and Implementation

The approved list is documented and disseminated to all stakeholders in the labora ]
tory system, including program managers, implementers at the laboratory, and coopl]
erating partners or agencies. This list is used for all future equipment and related supl
ply procurements. An implementation plan is developed to map out the transition
from the current situation to the agreed standards, including phasing out nonstandard
equipment.



For more information, please visit deliver.jsi.com.


http:deliver.jsi.com

USAID | DELIVER PROJECT
John Snow, Inc.

1616 Fort Myer Drive, | Ith Floor
Arlington, VA 22209 USA
Phone: 703-528-7474
Fax: 703-528-7480

Email: askdeliver@jsi.com

Internet: deliver.jsi.com



mailto:deliver_project@jsi.com


<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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




