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Orthopaedic surgeons
In the pocket of the industry

The development of new orthopaedic products depends on a close cooperation between orthopaedic
surgeons and the industry. However, in recent years a number of cases of financial collusion between the
industry and parts of the professional orthopaedic environment in the US have been exposed. This has high-
lighted the question of the extent to which orthopaedic-related research and development may have been
influenced by inappropriate financial incentives.
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Conflicts of interest arise when the ortho-
paedic surgeon, or the department in which
she/he works, gains financial benefits by
promoting or using a particular product.

At its most extreme, this may involve
receiving a fee for consultant assignments,
sales commission for a product which she/
he has helped to develop (royalties), and
shares or options in the company. In recent
years a number of examples of such finan-
cial ties have been revealed, first and fore-
most among orthopaedic surgeons in the
US. While cooperation with the industry is
of decisive importance for the development,
clinical implementation and evaluation of
orthopaedic implants, possible conflicts of
interests in the case of cooperating ortho-
paedic surgeons can lead to a weakening of
quality assurance at one or more levels. If
so, there is a danger that this will lead to a
greater risk of unfavourable treatment out-
comes, also for Norwegian patients under-
going operations with these implants.

Is the result of the operation
dependent on the funding source?
To the extent that orthopaedic implants are
the object of clinical studies, these studies
are typically small and with a short follow-
up period. In contrast to studies of pharma-
ceutical products, randomized clinical stu-
dies constitute between 6 % and 21 % of all
articles published in orthopaedic journals
(1, 2). US orthopaedic research depends to
a growing extent on private funding. 75 %
of clinical studies of hip joint prostheses are
financed by industry (3). The ratio between
public and private funding of orthopaedic
research changed from 73 : 27 in 1999 to
57 : 43 in 2002, and the proportion of

2250

industry-related conflicts of interest among
American orthopaedic surgeons rose from
3% in 1985 to 39 % in 2002 (4).

In randomized surgical studies commis-
sioned by the industry, significant positive
outcomes are reported eight times more
frequently than in studies financed by the
public sector (5). Articles dealing with
spinal surgery in the journal Spine reported
a corresponding odds ratio of 4.5 (6). The
discrepancy was partly explained by a bias
in the design of the study and interpretation
of the results, as well as delay or lack of
publication.

The differences are perhaps even greater
in joint surgery studies. Ezzet found that
96 % of industry-financed studies reported
a good result following hip alloplasty as
against 41 % of studies without such fun-
ding, while a poor outcome was reported
in 2 % and 59 %, respectively, of the studies
(3). In knee joint prosthesis studies, there
was a good outcome in 72 % and 18 %,
respectively, of the studies, and an unsuc-
cessful outcome in 16 % and 83 %, respec-
tively, of the studies. Such differences were
particularly pronounced in US studies, but
the majority of the other studies showed the
same tendency. There is much to indicate
that surgical journals, particularly those that
have a high impact factor, are reluctant to
publish studies with negative or inconclu-
sive results, with a resulting publication
bias (2).

Bribes from the «big five»

In 2005, the US Department of Justice
initiated an inquiry into the financial ties
between orthopaedic surgeons and the

five largest manufacturers of orthopaedic
devices, together representing 90 % of

the hip and knee prostheses produced in the
US (Zimmer, Biomet, DePuy, Smith &
Nephew and Stryker). The aim of the
inquiry was to detect whether unlawful
commissions (kickbacks) had been paid for
orthopaedic operations covered by public
health budgets (Medicare covers approxi-
mately two-thirds of the expenses of hip
and knee prostheses in the US). Agreements

were revealed between companies and a
number of orthopaedic surgeons who had
received substantial sums of money and
gifts between 2002 and 2006 if they chose
the products of these firms. It also emerged
that orthopaedic surgeons often failed to
inform both their employers and the
patients they were treating about their
financial interests (7). So as to avoid legal
proceedings and further investigation, the
five manufacturers reached a settlement
with the district attorney in the autumn of
2007. They were fined altogether $310 mil-
lion and were under surveillance by repre-
sentatives of the federal health authorities
for a trial period of 18 months. They also
had to disclose all payments to cooperating
orthopaedic surgeons. In March 2009, the
Justice Department announced that the trial
period was «successfully completed», and
the criminal proceedings were dropped.

On the basis of the lists of payments
made to doctors by the five companies who
were ordered to disclose these, Chimonas et
al. investigated the extent to which such
payments were mentioned in published ar-
ticles dealing with the products of these
firms. Out of 41 orthopaedic surgeons who
had received more than $1 million in the
course of 2007, a total of 32 had published
articles during 2008 (8). The extent to
which conflicts of interest were stated in the
95 articles included varied considerably, but
in 54 % of the articles the author had failed
to provide information about financial
remuneration. None of the journals reported
the size of the contribution but one (Journal
of Joint and Bone Surgery: seven articles)
stated whether the amount exceeded
$10,000. There was no correlation between
the official guidelines of the journals re-
garding disclosure of conflicts of interest
and the conflicts of interest actually stated.
The first authors reported conflicts of inte-
rest more frequently than other authors
(54 % versus 32 %).

Okike et al. (9) collated information
about payments with the proportion of
orthopaedic surgeons who gave details
about financial remuneration in connection
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with presentations or participation on boards
at the annual national meeting of American
orthopaedic surgeons. Approximately 21 %
of them failed to report payments for prod-
ucts that were directly linked to the presen-
tation, correspondingly 50 % where the
product was only indirectly associated.

Conflicts of interest in spinal surgery
Medtronic is one of the world’s largest
manufacturers of technical medical devices
and the largest supplier of spinal implants.
In 2006, two former employees informed
the federal authorities about extensive
covert financial contributions to a number
of orthopaedic surgeons from and including
1998 with the aim of influencing them to
use the firm’s implants (10). The depart-
ment found documentation of extensive
financial irregularities, including fictitious,
but well-paid consultant contracts that the
company had entered into with a number of
orthopaedic surgeons. Medtronic reached
a settlement with the Justice Department in
2006 whereby the company was fined $40
million, although there was no admission
on the part of the company that the pay-
ments had been in breach of the law.

Medtronic is the manufacturer of Infuse,
a recombinant bone morphogenetic pro-
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tein-2, which is used together with an
implant (LT-cage) in lumbar single-level
instrumented fusions. This substance con-
verts connective tissue to bony tissue, so
that the surgeon does not have to harvest
bone from the illiac crest. The US Food and
Drug Administration (FDA) approved the
product in 2002 for use in anterior lumbar
interbody fusions, on the basis of a random
study (11). The article does not mention
that the authors received royalties for other
products made by the firm. Later it emerged
that 25 % of the patients in the study had
been operated upon by orthopaedic sur-
geons with financial ties to Medtronic.
These reported a success rate of 80 % as
against a 63 % success rate where the sur-
geon had no such ties (12).

In 2004, a further randomized multi-
centre trial on Infuse used as a supplement
to the titanium cage was published (13).
The study had to be abandoned prematurely
because of a surprisingly high prevalence of
post-operative bone formation intraspinally.
Significant efficacy was found on only one
of the defined end-points. Despite this, the
technique was described as «promisingy.
Lists released later by Medtronic show that
three of the four authors received royalties
of almost $4 million from the company for

Illustration Stein Loken

other Medtronic products (14). The FDA
has later admitted that the agency knew of
the conflicts of interest involving the ortho-
paedic surgeons in question prior to ap-
proval being granted, but so far it has failed
to make the information public (12). Thir-
teen published industry-funded Infuse stu-
dies with altogether 780 patients did not
report any complications, but a group of
independent researchers who collected data
from the same material from the FDA and
others demonstrated a complication rate of
up 50 % (15).

Lumbar disc prostheses

Lumbar disc prostheses were developed as
an alternative to conventional fusion with
the aim of retaining mobility at the operated
disc level. One of these is the Prodisc pros-
thesis, which was implanted in the US for
the first time by Jack E. Zigler of the Texas
Back Institute in 2001. The following year
he invested at least $25,000 in a subsidiary
company that financed the product develop-
ment of the prosthesis. Other cooperating
orthopaedic surgeons also invested large
sums of money in the company at the same
time as they were implanting Prodisc pros-
theses (16). In 2003 the American Prodisc
manufacturer was bought by the Swiss
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company Synthes for $175 million with a
pledge that the amount would be doubled if
the FDA approved the prosthesis.

In 2001 Synthes initiated a randomized
multi-centre study of the Prodisc prosthesis
in which the Texas Back Institute together
with 18 other orthopaedic centres partici-
pated. On the basis of preliminary data from
the study, the FDA approved the prosthesis
in 2006. In 2007 the study was published in
the journal Spine (17). Investigations and
later hearings held by the district attorney in
New Jersey in 2009 revealed that approxi-
mately half of the orthopaedic surgeons
who had participated in the study had
investments in the company while the study
was ongoing, and this had not been declared
in the application for approval submitted to
the FDA (18). In the settlement, Medtronic
was ordered to publish all future payments
to cooperating doctors and to refrain from
distributing shares and options. The district
attorney criticised the FDA for its failure to
attempt to identify conflicts of interest prior
to approval, and recommended that there be
stricter control measures.

A man with several hats

One of the orthopaedic surgeons involved
in the well-known Medtronic judgment of
2006 was Thomas Zdeblick of the Univer-
sity of Wisconsin. In 1998 he signed a 10-

year contract with Medtronic to work as a
consultant eight days a year in return for an
annual fee of $400,000. The patients at the
university clinic were not informed that he
was receiving payment from the company
(19). He reported to his employer that he
had received between $20,000 and $40,000
annually from Medtronic. When Medtronic
was ordered to submit lists of payments to
doctors, it emerged that in the period
2003-2007, Zdeblick had received over
$19 million in royalties in connection with
Medtronic products, including the LT cage.

In 2002 Zdeblick became the editor-in-
chief of the Journal of Spinal Disorders
and Techniques, and according to the
journal he still holds this position (20).

The journal gives no information about the
editor’s links to Medtronic. During Zde-
blick’s editorial reign each issue of the
journal has contained at least one article
about Medtronic products (21). Two of the
six articles which Zdeblick co-authored are
about Infuse. Financial conflicts of interest
are not declared in any of the articles.

A Pubmed author search for Thomas
Zdeblick for the period from 1 January 2002
to 8 May 2011 shows that he has been the
(co-) author of 16 articles in peer-reviewed
journals. Althogether 13 of these describe
Medtronic products (table 1). In six articles
there was no mention of conflicts of interest

in Zdeblick’s case, and in one article such
conflicts of interest were denied. In the
remaining six, conflicts of interest were
mentioned cryptically, with no information
about specific amounts and little informa-
tion about the kind of remuneration.

Will the balloon burst?
In this article I have cited a number of
examples of lack of transparency and ethi-
cally dubious financial collusion in parts of
the American orthopaedic environment and
among manufacturers of orthopaedic
devices. The choice and use of implants in
clinical activities are to a large extent based
on results produced by industry-funded
research. We cannot necessarily take it for
granted that such studies describe the qua-
lities of the product or the procedure in an
objective and unbiased manner. Even
though it is difficult to document any direct
connection between financial conflicts of
interests and unfortunate treatment out-
comes, confidence in the reliability of the
product will decline if doubt can be shed on
the integrity of the researcher or the sur-
geon. Such problems are exacerbated when
the supervisory authorities are more inte-
rested in a swift approval process than
a thorough evaluation.

Recently, constructive suggestions have
been put forward for measures that are

Table 1 Articles in peer-reviewed journals where Thomas Zdeblick is the first or co-author about clinical trials in which Medtronic products have
been used. The articles were identified through an author search in PubMed for the period from 1 January 2002 to 8 May 2011

Journal Yr First author
J Spin Dis Tech 2002 Burkus
J Spin Dis Tech 2003 Burkus
J Spin Dis Tech 2005 Schuler
J Spin Dis Tech 2006 Ragab
J Spin Dis Tech 2009 Jensen
Eur Spine J 2005 Le Huec
Orthopedics 2004 Burkus
Spine 2003 Zdeblick
J Bone Joint Surg Am 2009 Burkus
J Bone Joint Surg Am 2008 Riew
J Neurosurg Spine 2007 Mum-
maneni
Orthop Clin N Am 2004 Burkus
Spine J 2004 Mathews
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Information about payment from Medtronic

Has financial interests in Medtronic

One or more of the author(s) has/have received or will
receive benefits, (e.g., royalties, stocks, stock options,
decision making position] for personal or professional
use from a commercial party related directly or indi-
rectly to the subject of this manuscript.

In support of their research for or preparation of this
work, one or more of the authors received, in any one
year, outside funding or grants in excess of $10 000
from Medtronic

In support of their research for or preparation of this
work, one or more of the authors received, in any one
year, outside funding or grants in excess of $10 000
from Medtronic

The authors have received or will receive benefits for
personal and/or professional use from Medtronic in
relation to products named in this article.

Two of the authors are consultants to Medtronic,
and Dr Zdeblick receives royalties from Medtronic

Product Medtronic Conflict of in-
described product terests stated
Yes Rht-bmp2 No =
Yes Infuse No -
Yes LT-cage No -
Yes Cervical plate  No -
Yes Cervical plate  No -
Yes Maverick disc ~ No =
prosthesis
Yes Rht-bmp2 Yes
Yes LT-cage, Infuse Yes
Yes Rht-bmp2 Yes
Yes Prestige disc Yes
prosthesis
Yes Prestige disc Yes
prosthesis
Yes Interfix cage Yes
Yes Maverick disc ~ No

prosthesis

Nothing of value has been received from a commercial
entity related to this research
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regarded as absolutely essential to improve
the reputation of the industry and the sur-
gical community (22, 23). American ortho-
paedic surgeons have proposed that all
orthopaedic products be taxed and that the
surplus be deposited in a fund to support
manufacturer-independent research. In
2008, the American Orthopaedic Associa-
tion (AOA) established such an indepen-
dent fund — OmeGA — and so far four
manufacturers have contributed with fun-
ding (Zimmer, Smith & Nephew, Synthes
and Integra). Keeping in mind the danger
of publication bias, proposals have also
been launched to require obligatory regis-
tration of all clinical trials with implants, in
line with the procedure for pharmacological
products (24).

The Physician Payment Sunshine Act
was adopted by the American Congress in
March 2010. The Act requires producers to
report most types of payment to doctors.

In addition, doctors’ co-ownership in com-
panies and financial support for product-
related research must be reported. The
authorities now demand annual reporting of
payments to doctors in excess of $100 from
and including March 2011. Federal legisla-
tion will require full disclosure of financial
transfers to doctors and research institutions
by 2013. The FDA is now in the process of
tightening up approval procedures for
medical technical devices. In the EEA,
directives on the reporting of irregularities
have also been reinforced and further
quality assurance requirements were intro-
duced from March 2010.

If manufacturer-independent research
environments are successfully created,
there is hope that this will generate
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trustworthy research results. This will in
turn promote the quality assurance of ortho-
paedic implants.

Robin Holtedahl (born 1948)

Specialist in physical medicine and rehabilita-
tion, and a practicing specialist.

Conflicts of interest: none declared.

References

1.

Obremskey WT, Pappas N, Attallah-Wasif E et al.
Level of evidence in orthopaedic journals. J Bone
Joint Surg Am 2005; 87: 2632-8.

Kanaan Z, Galandiuk S, Abby M et al. The value of
lesser-impact-factor surgical journals as a source
of negative and inconclusive outcomes reporting.
Ann Surg 2011; 253: 619-23.

Ezzet KA. The prevalence of corporate funding in
adult lower extremity research and its correlation
with reported results. J Arthroplasty 2003; 18
[suppl 1): 138-45.

Zuckerman JD, Prasarn M, Kubiak EN et al. Con-
flict of interest in orthopaedic research. J Bone
Joint Surg Am 2004; 86-A: 423-8.

Bhandari M, Busse JW, Jackowski D et al. Asso-
ciation between industry funding and statistically
significant pro-industry findings in medical and
surgical randomized trials. CMAJ 2004; 170:
477-80.

Shah RV, Albert TJ, Bruegel-Sanchez V et al.
Industry support and correlation to study outcome
for papers published in Spine. Spine 2005; 30:
1099-104, discussion 1105.

Justice Department recovers $2 billion for fraud
against the government in Fy 2007; more than $20
billion since 1986. www.justice.gov/opa/pr/2007/
November/07_civ_873.html (8.5.2011).

Chimonas S, Frosch Z, Rothman DJ. From dis-
closure to transparency: the use of company pay-
ment data. Arch Intern Med 2011; 171: 81-6.
Okike K, Kocher MS, Wei EX et al. Accuracy of con-
flict-of-interest disclosures reported by phys-
icians. N Engl J Med 2009; 361: 1466-74.

. Carreyrou J, McGinty T. Top spine surgeons reap

royalties, Medicare bounty. Wall Street Journal
20.12.2010.

. Burkus JK, Gornet MF, Dickman CA et al. Anterior

22.

23.

24.

25.

PERSPECTIVE

lumbar interbody fusion using rhBMP-2 with tape-
red interbody cages. J Spinal Disord Tech 2002; 15:
337-49.

. Fauber, J. Trial with questionable results. Journal

Sentinel 26.12.2010.

. Haid RW Jr, Branch CL Jr, Alexander JT et al. Pos-

terior lumbar interbody fusion using recombinant
human bone morphogenetic protein type 2 with
cylindrical interbody cages. Spine J 2004; 4:
527-39.

. Fauber J. Doctors question journal articles. Med-

tronic paid surgeons millions for other products.
Journal Sentinel 26.12.2010.

. Carragee EJ, Hurwitz EL, Weiner BK. A critical

review of recombinant human bone morphogene-
tic protein-2 trials in spinal surgery: emerging
safety concerns and lessons learned. Spine J
2011; 11: 471-91.

. Abelson R. Financial ties are cited as issue in

spine study. New York Times 30.1.2008.

. Zigler J, Delamarter R, Spivak JM et al. Results of

the prospective, randomized, multicenter Food
and Drug Administration investigational device
exemption study of the ProDisc-L total disc
replacement versus circumferential fusion for the
treatment of 1-level degenerative disc disease.
Spine 2007; 32: 1155-62, discussion 1163.

. Abelson R. Suit says spinal disk maker falsely won

F.D.A. approval. New York Times 22.2.2008.

. Fauber J. Doctors face pressure to disclose all

side pay. Journal Sentinel Online 11.1.2009.

. htpp://journals.lww.com/jspinaldisorders/pages/

aboutthejournal.aspx (4.7.2011).

. Fauber J. Journal editor gets royalties as articles

favor devices. Journal Sentinel 24.12.2009.

Healy WL, Peterson RN. Department of Justice
investigation of orthopaedic industry. J Bone Joint
Surg Am 2009; 91: 1791-805.

Gelberman RH, Samson D, Mirza SK et al. Ortho-
paedic surgeons and the medical device industry:
the threat to scientific integrity and the public
trust. J Bone Joint Surg Am 2010; 92: 765-77.
Sim . Trial registration for public trust: making
the case for medical devices. J Gen Intern Med
2008; 23 (suppl 1): 64-8.

Donawa M. Implementing new European vigilance
procedures. Med Device Technol 2007; 18: 34,
36-7.

Received 9 May 2011, first revision submitted 9
July 2011, approved 4 August 2011. Medical editor
Are Brean.

2253




<<
  /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 /OK
  /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 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 150
  /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 150
  /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 (None)
  /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


