
L
ife sciences companies outsource manufacturing for many reasons:
to gain access to capacity and skills, while limiting their own capital
requirements; to focus their resources; and to mitigate risk and
uncertainty in their business. However, some companies are unreal-
istic about the degree to which they can outsource the management
of their supply operations. A company must adequately prepare and

staff to ensure that business objectives are met.

WHY OUTSOURCE?
Some companies outsource the production of their active pharmaceutical
ingredient (API) and keep later stages of the supply chain, such as packag-
ing and distribution, in house.  Others retain API or drug substance man-
ufacturing, but partner for subsequent activities. Still others partner for
multiple steps in the supply chain, or the entire supply chain. While the
outsourcing configuration is specific to the characteristics and business
objectives of each company, its operating model and technology, several
common themes tend to underlie the “business case” for outsourcing.  

For emerging companies, the primary motivation to outsource is lim-
ited capital to invest in facilities and equipment. Even for more mature
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companies, the magnitude of the
required investment in biologics
production and GMP processing is
daunting, and many opt to invest
in higher return activities.

Many smaller development-stage
companies, which lack expertise in
manufacturing and supply, prefer to
focus their capital and resources on
areas they view as true differentia-
tors, such as discovery or marketing.
By maintaining a strategic focus on
these core activities, they can nar-
row their capital requirements. 

When launching a new therapeu-
tic, both small and large companies
face technical uncertainties sur-
rounding clinical results, process
scale-up risks, regulations in the
timing of potential approvals, and

supply and demand trends. The out-
sourcing decision becomes a means
of managing the risks. For larger
companies looking to minimize the
risk of high variable portions of
their business, i.e., forecasts, part-
nering for additional capacity can
smooth out production plans and
help them gain efficiencies in their
internal operations.

REAL DECISIONS, REAL COSTS
Deciding whether to outsource
requires consideration of many
variables and should follow a struc-
tured approach that evaluates a
company’s:
• existing skills and capabilities
• strategic objectives
• maturity of the technology or

capability in question
• competitive environment

As Figure 1 illustrates, the assess-
ment can be depicted in two major
steps. First, management must con-
sider whether the capability in ques-
tion is strategic to the organization.
This means developing an accurate
understanding of the company’s pri-
orities and objectives, starting with
a strategic assessment and evalua-
tion of product and customer
requirements. The outcome of the
assessment helps to determine the
goals and strategic direction of a
potential outsourcing arrangement. 

The second step is to analyze the
near-term operational, financial,
and competitive realities to justify

the preferred direction or select
another. Outcomes of the overall
assessment include both near- and
long-term strategies that establish
principles and priorities of that par-
ticular operational capability.

A company may decide to out-
source an existing capability
because it will no longer be strate-
gic in the future, or to temporarily
outsource to reduce internal risk
during launch, but bringing those
capabilities in-house later.

The cost of outsourcing is fre-
quently understated. While contract
manufacturing organizations often
include a service or management fee
in their outsourced price, this should
not be confused with the customer’s
cost of managing the contractor. This
includes costs for internal resources,
management tools, and business
process development required to
operate effectively and efficiently. On
the other hand, when the relation-
ship is not managed effectively, cost
takes the form of a poorly run out-
sourced manufacturing capability;
where the costs may be measured in
terms of yield, quality, or schedule,
and can be much larger than the
value of the required management
resources. When a company’s pri-
mary focus is on cost reduction,
there is a tendency toward bids with
limited support from the contractor.
This is often exacerbated in smaller
companies by the pressure to also cut
internal support resources. 

• Life sciences companies
outsource manufacturing to
gain capacity and skills, to
focus resources, and to
mitigate risk.

• A company may outsource
an existing capability because
it will no longer be strategic in
the future.  

• A lack of key performance
indicators typically results in
poor understanding of how the
contractor is performing.

Quick Recap

Figure 1. Deciding whether to outsource requires consideration of many variables.



When resources for managing a
contractor are not adequately
planned for, supply chain manage-
ment issues may manifest in a num-
ber of areas. There may be a lack of
proactive management activities,
including an absence of key per-
formance indicators (KPIs) with
which to monitor the contractor. A
lack of KPIs typically results in poor
understanding of how the contrac-
tor is performing at a strategic level,
which leaves the company blind to
rising issues. There could also be a
lack of resources for handling issues
as they arise with the contractor, in
which case the problem takes an
extended period to solve, or the
day-to-day activities suffer, or both.

CONSEQUENCES OF POOR
MANAGEMENT
A lack of overall supply chain con-
trol not only contributes to an inef-
ficient business model, but can
inflict damage, in the form of stock-
outs, allocations, or quality control
issues. Supply chain visibility is a key
issue at many biopharmaceutical
companies. Product cycle times for
biologics are typically longer, and
when they are distributed over sev-
eral contract operations, it becomes
difficult to see how much material
exists at each stage and where it
resides. The result is additional
buffer stocks of inventory in the
supply chain in order to compen-
sate, and a large amount of effort
spent tracking where materials are,
determining when product will be
delivered, and expediting shipments
of product.

A lack of supply chain control is
particularly meaningful during a
product recall. A company may
think it has adequate operational
control over its supply chain and
lot traceability, but with an
extremely short deadline for ensur-
ing that correct material is recalled
from the market, timely or imme-
diate access to the information is
critical. If the locations and

amounts of specific lots of product
that must be recalled are not deter-
mined within the FDA’s deadline,
all of the product must be recalled.
This has tremendous negative ram-
ifications on the market’s percep-
tion of the product.

One company, for example, suf-
fered from a combination of both
problems. While quality and com-
pliance were monitored closely, the
company was not measuring the
performance of its supply chain
contractor, and was unaware of
product availability issues. As deliv-
ery of product began to be
impacted, a flurry of activity out of
the supply chain group ensued. It
was unclear where the problem
was. The situation worsened as less
time was spent on activities like
placing orders and checking order
status throughout the supply
chain. Additional resources from
other areas of the company were
deployed to support the supply
chain group. Eventually the supply
emergencies were addressed, but
only on a case-by-case basis and
without any actions that would
help to prevent the issues from
recurring in the future. 

Appropriate resources and fund-
ing are required for proper supply
chain management. Even emerg-
ing companies have adequate
funding to manage contractor
relationships, if it is planned for.
Without the internal knowledge
of what is required to run an out-
sourced supply chain, the budgets
are often not set up correctly, and
resource expectations are set at a
reduced level. The budget cycle is
usually an annual event taking
into account next year’s require-

ments. Sometimes it includes esti-
mations as far out as five years,
and these tend to set the prece-
dent for the amount of resources
allocated to supply chain manage-
ment. Then once operations begin
in earnest, the need for additional
resources becomes apparent. It is
understandable how this miscalcu-
lation can be made, since the sup-
ply chain is an external function
and often not defined to the level
that internal functions are.
Unfortunately, the additional
resource requirements may be iden-
tified outside of the budget process
and therefore cannot be remedied
until the next budget cycle which
can be up to a year away. 

For some companies, launching a
new product is an even larger issue,
as budget expectations were set in
advance for the entire product
launch. After the requirements are
understood and defined it can be
difficult to revisit and redefine the
level of resources required to man-
age an outsourced model. Some
companies have a set amount of
funds allocated to a product. so in
order to increase the resources allo-
cated to managing the outsourced
model, another area will need to
decrease their resources.

MANAGE THE RISK
Life sciences companies often place
a much higher value on mitigating
risk than on avoiding cost. With
many products offering dramatic
and even life-saving treatment,
patient impact in terms of either
poor product quality or inability to
supply the market has a much
larger consequence than most cost
saving activities.

Companies need to avoid operating in a 
manner that is inconsistent with the priorities
established in the strategic sourcing decision.



Companies need to avoid operat-
ing in a manner inconsistent with
the priorities established in the
strategic sourcing decision. If the
objective is to manage cost through
outsourcing, the organization
should allocate enough resources
to be able to effectively track and
manage the costs generated by out-
sourcing. On the other hand, if the
objective is trying to manage risk
of execution by outsourcing,
resources should be planned and
allocated to help ensure that the
risk is mitigated.

MANAGING EFFECTIVELY
Early recognition of management
requirements and proper invest-
ment in supply capabilities are
needed to prevent problems with
supply chain management. If a
company is producing its first com-
mercial product, it should assign
the necessary experts and supply
chain managers early in the
process. For example, a strategic
sourcing manager should be in
place before major sourcing deci-
sions are made. And an experi-
enced CMO manager should be
appointed before selecting the
commercial CMO(s), negotiating
contracts for commercial produc-
tion, and possibly even before
beginning clinical trial production.

For larger companies, transition-
ing operations outside of the
organization does not mean that
all of the manufacturing jobs
should disappear. A number of
individuals should remain as tech-
nical experts and as relationship
managers. It is often helpful to
think of managing your partner in
terms of key performance indica-

tors,  and to ensure that the com-
pany retains the talent required to
assess the outsourced company on
these metrics. As the outsourcing
model will be specific to each com-
pany and product situation, the
level of management required will
vary as well, and a careful examina-
tion of situational factors will be
necessary. For instance, the man-
agement level for a long manufac-
turing lead time, expensive,
unstable API will be much greater
than it will be for a common, read-
ily available API, even though both
may be produced with the same
outsourced partner, or by using a
similar supply chain model. For
example, the first API may require
process specialists that can work
through quality issues, such as
causes and solutions; the second
API may require only a business
resource that monitors supplier
performance on a quarterly basis.

Experience in what it takes to
manage an outsourced manufactur-
ing capability is important for
establishing the resource level,
tools, and business processes that
will be required. Based on this
experience, an understanding of
how the outsourced model operates
day-to-day is important.
• Will there be a frequent need to

manage the supply chain
schedule?

• Is there a complex relationship
between the capacities of the
different stages of the supply
chain?

• How will the different pieces of
the supply chain relate to each
other?

• Where is the most risk to the
product within the supply chain?

After answering these types of
questions, one can start to develop
a plan for when and which
resources should be hired, as well as
defining the appropriate business
processes and required tools, such
as planning or purchasing software.  

For example, after manufacturing
internally for some time, a com-
pany’s facilities are nearing capac-
ity. As new products move through
development, the company is con-
sidering outsourcing the manufac-
ture of its existing commercial
product to make room for the inter-
nal manufacturing of a the pipeline
drug. In this way, it is making a
deliberate decision to focus its
resources on managing the highly
uncertain scale-up and launch of its
products, and working out the
manufacturing issues. It will be able
to make a clean technical transfer
to its outsourced manufacturing
partner, and then be able to keep its
next drug close by. This is attractive
for this particular company, since it
already has the technical expertise
in-house for working through man-
ufacturing development issues.  

ADDITIONAL TOOLS
In addition to the human
resources, supply chain managers
of third-party outsourced opera-
tions require the appropriate IT
and business process infrastructure
in order to perform management
activities. These IT tools include
supply chain visibility, inventory
tracking and analysis, production
planning, capacity planning capa-
bilities, to mention a few. Even
“virtual” companies need to have
these tools, despite not having
manufacturing capabilities in
house. The selected supply chain
partners need direction from a cen-
tral location that has a comprehen-
sive view of what is taking place in
the supply chain. Plans are con-
stantly changing within the supply
chain; lots fail, schedules and fore-
casts change, and without the

For larger firms, transitioning operations out-
side of the organization does not mean that

all manufacturing jobs should disappear.



appropriate tools, it is difficult to
manage changing priorities.

Often an  enterprise resource
planning (ERP) system can serve as
the transactional backbone for pro-
viding many of these capabilities.
Standard purchasing modules can
help to track what is on order and
when it is expected. Planning mod-
ules usually track what is being
manufactured and when, and the
inventory module will track how
much product is out there and at
what stage of production. The list
continues with different areas link-
ing and enabling others. Lot trace-
ability is another capability often
provided in an ERP system that will
be used as the system of record. 

Smaller companies without an
ERP infrastructure often use a com-
bination of manual and paper-based
processes, with rudimentary custom
databases and in-house applica-
tions. However, as the company

grows, these custom applications
will likely not scale and will require
replacing. While solutions exist that
can provide distributed supply
chain visibility without the burden
of a full ERP application, it is impor-
tant to constantly assess the infor-
mation technology requirements.

Regardless of company size,
structuring and managing effective
supply chain business processes
across companies is critical. There
is often a lack of process and role
definition in contractor relation-
ships. Are the supply chain part-
ners monitored on a regular basis?
Are these results reviewed with the
partner on a regular basis? What
does the order process look like?
What does the invoicing and pay-
ment process consist of? How often
is the forecast or plan reviewed?
These are just a few questions that
may help to define some of the
business processes required for man-

aging an outsourced supply chain
partner. Once these types of
processes are established, refining
them may also have a positive
impact on the business.

CONCLUSION
No matter what stage of its lifecycle
a company is in, outsourcing opera-
tions may be a viable means of pre-
serving capital, focusing resources,
and managing business risks. The
outsourcing model is highly
dependent on the company’s
unique business objectives and situ-
ation, and drives relationship man-
agement needs that are often
ignored. Adequate human resources,
information technology, and busi-
ness process infrastructure should
be established with regard to supply
chain management, to ensure that
the move toward outsourcing is suc-
cessful. It is an investment that will
pay off handsomely.  ◆

Contractor  Relationships
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TRANSFORMING

LIFE SCIENCES

Maxiom Group is the leading strategy, operations,

and information technology consulting firm exclu-

sively serving the Life Sciences industry. We assist

biotechnology, pharmaceutical, and medical device

companies in transforming their businesses to

achieve success at each stage of their life cycle –

from drug discovery and clinical development

through commercial launch and sustained market

leadership.

Our clients are engaged in important work: devel-

oping products to improve people’s lives. Maxiom

Group becomes part of this process by supplying

the capabilities needed to transform our clients

from successful science leaders to successful 

business leaders. We provide pragmatic, hands-on

support, led by senior practitioners with years of

industry experience.

With offices in the Boston and Philadelphia areas,

Maxiom Group is located in two key life science

industry centers. The proximity of our people to our

clients assures a high level of focus and service.

F O C U S  •  I N S I G H T  •  A P P R O A C H

Emerging Companies
Proceeding through
clinical trials and 
beginning to think
about and plan for 
commercialization

Established Companies
With one or more initial
commercial products 
and a growing clinical
process

Mature Companies
With multiple commercial
products and a deep 
clinical pipeline

• Lack of resources and 
business infrastructure

• Significant financial 
constraints

• Balancing investments with 
business uncertainty

• Need to plan, design and
build business infrastructure

• Growing complexity of 
business

• Changing product 
requirements

• Incomplete or inefficient
business processes

• Not leveraging information 
systems to maximum extent

• Strategic Decision Support

• Supply Chain Management

• Commercial Launch

• IT Strategic Roadmap

• Software Package Selection

• IT Governance & Compliance

• Strategic Decision Support

• Supply Chain Management

• Business Process Design

• Software Package Selection

• Software Package
Implementation

• IT Delivery Optimization

• Project Management 

• IT Governance & Compliance

• Brand Integrity

• Sales & Marketing Operations

• Optimize performance 
of overall (often global) 
supply chain

• Implement specific systems

• Increase integration with 
key supply chain partners

• Implement advanced 
distribution strategies

• Seek continuous process 
improvement

• Strategic Decision Support

• Supply Chain Management

• Operational Excellence

• Software Package Selection

• Software Package
Implementation

• IT Delivery Optimization

• Project Management

• IT Governance & Compliance

• Brand Integrity

• Sales & Marketing Operations

Client Life Cycle Stage      Key Challenges                     Our Solutions

Through the delivery of these services, we help companies:

• Build on target business strategies and supporting critical decisions

• Bring new products to market faster and more effectively

• Establish effective, scalable compliant business and IT infrastructure

• Improve the productivity and work environment of their people

• Achieve better financial performance to fund new discoveries

• Continuously improve business execution and operational excellence



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /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 (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 150
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile 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 (150 dpi)
  >>
  /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


