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Abstract. PPEPR is software to connect healthcare enterprises. Healthcare is a 
complex domain and any integration system that connects healthcare enterprise 
applications must facilitate heterogeneous healthcare systems at all levels - data, 
services, processes, healthcare vendors, standards, legacy systems, and new 
information systems, all of which must interoperate to provide healthcare 
services. The lack of interoperability within healthcare standards (e.g. HL7) 
adds complexity to the interoperability initiatives. HL7’s user base has been 
growing since the early 2000s. There are many interoperability issues between 
the widely adopted HL7 v2 and its successor, HL7 v3, in terms of consistency, 
data/message modeling, precision, and useability. We have proposed an 
integration platform called PPEPR: (Plug and Play Electronic Patient Records) 
which is based on a semantic Service-oriented Architecture (sSOA). PPEPR 
connects HL7 (v2 & v3) compliant healthcare enterprises. Our main goal is to 
provide seamless integration between healthcare enterprises without imposing 
any constraint on existing or proposed EPRs.  

Keywords: HL7, SOA, Web service, Semantic and Interoperability solutions. 

1   Introduction 

The average patient going to hospital presumes that no matter where he/she goes, that 
every specialist has access to his/her complete medical record. This is sadly not the 
case. Instead, in a hospital with 40 departments there will exist at least 40 specialist 
electronic patient record systems, some or all of which may exist in isolation. To 
enable interoperability between these systems the IT department typically has to 
employ a software programmer to develop interfaces between those systems. The 
proliferation of interfaces approaches n2 where n is the number of EPRs in a hospital 
environment. In many cases this programming task not achievable and the result is the 
movement of paper files between departments which have perfectly functioning IT 
systems. HL7 is the most widely used standard the transfer of messages between EPR 
systems, which helps in reducing the amount of software development to be done in 
order to make EPRs interoperable. HL7 v2 is the version most commonly used, while 
HL7 v3 has been released as a standard since 2003. HL7 v3 adoption has been slow to 
date, but this is improving as newer EPR systems are developed and installed. 



 PPEPR for Enterprise Healthcare Integration 131 

2   PPEPR: Plug and Play Electronic Patient Records 

In PPEPR our focus on HL7 is due to the fact that it is the most widely used message 
based healthcare communication standard. In the HL7 Standard, there are two major 
versions, HL7 v2 & v3. While the HL7 v2 standard was created mostly by clinical 
interface specialists, the v3 standard has been influenced by medical informaticians. 
HL7 v2 messages are unstructured and flexible involving optional fields and segments 
whereas HL7 v3 is structured and provides greater consistency across the entire 
standard. HL7 v3 has published Web-service1 and SOA4HL72 profiles to support 
healthcare workflows and benefits from interoperability features offered by Web 
service technologies. 

Web services provide the technology foundation for implementing and delivering 
service-oriented architecture (SOA) platforms. However, a clear development 
methodology is missing and "gaps" between HL7 and Web service and SOA artifacts 
exist. The two core challenges of conventional computing - search and integration - 
(also known as "semantic gap" of SOA) are not addressed by SOAs [1-3]. Therefore, 
SOA itself is not a complete solution for the integration of information systems. The 
integration and/or interoperability requirements of information systems have resulted 
in the development of new breeds of SOAs, called semantic Service-oriented 
Architecture (sSOA). The "semantic gap" between HL7 versions and SOA-HL7 
artifacts are solved by using ontologies-An ontology is a specification of a 
conceptualization [4]. The ontologies are used in the context of SOAs to resolve 
ambiguity in data, service and process definitions. We have introduced a functioning 
EPR integration platform in [5], called PPEPR: Plug and Play Electronic Patient 
Records. In this paper, first we analyse HL7 from the EPR integration perspective and 
benefits of PPEPR over existing integration solutions. Secondly, we briefly describe 
the PPEPR’s semantic Service-oriented Architecture (sSOA) and types of integration 
it supports. Then we present a example scenario that briefly explains how PPEPR 
integrates heterogeneous EPRs. Next, we briefly explain how healthcare message, 
service, and process definitions are semantically annotated, grounded and mediated. 
Finally, we explain PPEPR assessment that shows PPEPR’s effectiveness which is 
evaluated on various integration parameters. 

3   HL7, EPR, and PPEPR 

One of the issues with HL7 v2 is that it is not a structured standard and EPR vendors 
were given the flexibility of interpreting the standards. This resulted in many EPRs 
implementing variations on the standard, thus reducing interoperability. In the cases 
where HL7 v2 is used, engines are employed to ease the integration burden. These 
HL7 engines are used to map between these non standard implementations. HL7 
engines do work between HL7 v2 systems but suffer a number of drawbacks: (1) 
Significant manual effort (2) initial set up is expensive, and (3) it creates a 
maintainability problem. By using HL7 engines hospital IT departments are replacing 
the n2 interface development problem with an n2 mapping problem. Replacing or 
                                                           
1 http://www.openhre.org/local/HL7WSP_August2003.doc 
2 http://www.hl7.org/v3ballot2008jan/html/infrastructure/soa4hl7/soa4hl7.htm 
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upgrading one EPR system will mean the reimplementation of n sets of mappings. (4) 
HL7 engines currently in use mostly cater for EPR systems implementing HL7 v2. 
They will not cater for systems implementing HL7 v3. 

PPEPR can work as a standalone product directly interfacing with EPR systems or 
can be used as an add-on to existing HL7 engines. The PPEPR software consists of two 
parts: The Design-Time and the Run-Time. The design-time portions of the system are 
used when installing PPEPR and configuring the various EPR systems which are to be 
made interoperable. The benefits of PPEPR over existing offerings are: 

Semi Automatic: The work involved in modelling the environment into which 
PPEPR will work is semi-automatic. The only manual effort to be done during the 
design time is validating the internal representations of the messages and web services 
involved in the workflow. The operation of  PPEPR is completely automatic. 

Flexible: PPEPR allows the easy addition and modification of models reflecting the 
changing environment within a hospital. Upgrading an EPR system from HL7 v2 to 
one which uses HL7 v3 is no longer a problem. Once the models are created then new 
system can be incorporated into the hospital without any additional software 
development. 

Robust: With the hub-and-spoke topology inherent in using PPEPR the system is more 
robust than a peer-to-peer topology more typical of a system-by-system integration 
effort. Allied with the hub-and-spoke topology is the suite of models built for use with 
PPEPR. These models are built at a conceptual level and are more resistant to change 
than the low-level mapping functionality available with other systems. 

HL7 v2 and HL7 v3: As noted above PPEPR will seamlessly cater for HL7 v2 and 
v3 EPR systems. 

4   PPEPR’s sSOA for EPR Integration 

As discussed above, healthcare is a complex domain, comprising vendors, standards, 
legacy systems, and information systems which differ inherently from one another. 
PPEPR provides a unique approach to interoperability. The core solution lies in 
enabling semantic interoperability between existing and new EPR systems. PPEPR is 
based on the design principles of a semantic SOA Reference Architecture3 and is built 
around semantic Web service technologies [Web service execution environment 
(WSMX), Web service modeling language (WSML), Web service modeling toolkit 
(WSMT)[6-8] and the conceptual framework, the Web service modeling ontology 
(WSMO)]. The details of semantic Web service technologies are outside the scope of 
this paper. The PPEPR architecture considers three types of integrations between 
EPRs based on their Web service capabilities (or lack thereof) [5]. 

1. EPR (HL7 v2) (non-Web service)  ↔ EPR (HL7 v2) (non-Web service). 

2. EPR (HL7 v2) (non-Web service)  ↔ Web-Service enabled EPR (HL7 v3) 
3. Web-Service enabled EPRs (HL7 v3) 

                                                           
3 http://www.oasis-open.org/apps/org/workgroup/semantic-ex/ 
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5   Example Scenario 

This section presents an example scenario described in figure 1, which consists of six 
messages including the request for a patient’s lab test, lab test result, response, and 
confirmation messages. 
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Fig. 1. PPEPR Architecture and Lab Test Order Use Case 

EPR System, General Practitioner (GP): This EPR is HL7 v3 compliant and it 
places a Lab test order fulfilment request to another independent EPR system 
[hospital laboratory]. 

EPR System, Hospital Laboratory: This EPR is HL7 v2.5 and HL7 v2 Clinical 
Document Architecture (CDA) compliant. The hospital Laboratory receives the order 
for patient’s lab test results from HL7 v3, HL7 v2.x, and HL7 v2/v3 Clinical 
Document Architecture (CDA) compliant EPRs. 

EPR System, Galway Hospital: This EPR is HL7 v3 CDA (Clinical Document 
Architecture) compliant and receives lab test result from HL7 v (2.x, v2/v3 Clinical 
Document Architecture) compliant Hospital Laboratory. 
 

Each actor has a specific ‘application role’ [e.g. Order Placer as General Practitioner 
(GP), Order Fulfiller as Hospital Laboratory, and Result Receiver as Galway Hospital 
and General Practitioner (GP)] and PPEPR acts as an integration platform. Figure 1 
shows the significant elements of the PPEPR conceptual architecture. Starting from the  
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bottom up, Web service execution environment (WSMX) [i.e. semantically-enabled 
middleware] is the primary engine which allows PPEPR to mediate upon the messages 
being transferred between heterogeneous EPR systems. WSMX uses the Web service 
modeling language (WSML) as the internal representation of the Web services and 
messages. The first step in the run-time use of PPEPR is lifting the incoming XML and 
EDI messages from EPR systems to their semantic definitions. This lifting process is 
performed within the adapter framework which transforms XML messages to their 
internal WSML representations. Once the message is represented in WSML, PPEPR 
can then mediate upon the message using the Data Mediator. The design-time 
components of PPEPR are used during the configuration of existing EPR systems. This 
involves schema level integration (grounding and ontology mapping) of the messages 
to be exchanged. As noted in the next section much of this work is automated, and 
what manual work remains is the verification of the modelled messages. Currently 
PPEPR can process messages in two formats [EDI, XML]. In PPEPR, semantic service 
(WSML) and process (sBPEL[9]) definitions are developed at design time where 
grounding(WSDL to WSML and back) and invocation of services are performed by 
the semantically-enabled middleware (WSMX). 

6   PPEPR Assessment 

The following parameters are used to measure the impact of Semantics within PPEPR 
and effectiveness of PPEPR as an integration platform:  

1. Design-Time  

(a) Modeling HL7 message: The time taken for modelling HL7 ontologies, 
creating transformation rules (e.g. XSLT), and mapping definitions 
takes on average 1.5 days. A typical HL7 engine takes 0.5 days for 
mapping (syntactic). Similarly, PPEPR also takes 0.5 days for mapping 
(semantic). Therefore, extra work using PPEPR is 1 day for 
ontological modelling. The measurement was based on developers-
recorded observations with good level of knowledge in HL7 and 
semantic technology tools. Each message within HL7 v3 consists of 
49-51 ontological concepts. Each message within HL7 v2 consists of 
36-40 ontological concepts. On an average 102 mapping rules are 
required between ontological concepts of two equivalent HL7 v3 and 
v2 messages. Approximately, 230-245 types of messages are contained 
in each version of the HL7 standard.  

(b) Syntactic vs. Semantic Mapping: Syntactic mapping is predominantly 
based around the XML/XML Schema level of expressivity. Due to the 
inherent nature of XML/XML Schema, mappings are more at an 
implementation level and that causes a significant increase in amount 
of mappings. In PPEPR mappings are at the semantic(ontological) 
level which by nature maps two equivalent elements (concepts) at a 
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higher level. The results have shown that the number of mappings 
reduced by up to 50 percent-PPEPR’s major milestone.  

2. Run-Time  

(a) Execution-time: The total message exchange time [message 
transformation, mediation and transmission] measured between two 
EPRs on typical broad-band connection is 2-3 seconds.  

(b) Transformation: During the first stage of PPEPR development we 
tested the correctness of message transformation. The purpose of this 
test is to ensure that transformation (lifting/lowering) process is not 
losing the original message content and structure.  

(c) Stability: In the last 2 months 190 messages has been exchanged on a 
PPEPR prototype with 100 percent success rate.  

3. Commercialization Potential  
PPEPR can work as a standalone product directly interfacing with EPR systems 
or can be used as an add-on to existing HL7 engines. The PPEPR software 
consists of two parts: The Design-Time and the Run-Time. The design-time 
portions of the system are used when installing PPEPR and configuring the 
various EPR systems which are to be made interoperable. The outputs of the 
PPEPR project are fourfold:  

(a) The Software: Components, which aid in the automation of many tasks 
associated with modelling of the system, are included with PPEPR. 
The run-time software which adapts and mediates upon the messages 
is also included.  

(b) Modelling:  

i. Ontologies: HL7 v2, HL7 v3, and HL7 v3 & v2 CDA  

ii. Mappings between Standards:  Segments and Fields, Data 
Types, and Vocabularies  

(c) Modelling Process Description: This is a key component of our project 
and is focussed on easing the handover of the technology to companies 
who wish to license PPEPR for use either as is, or as part of an existing 
product set.  

(d) Return of Investment (ROI) Measurement: We are making significant 
efforts to measure the benefits of PPEPR. At this point in our 
development we have automated most parts of the design-time 
operation and have fully automated the run time portions. We have 
measured the resources it takes to model messages and get them 
operational in PPEPR. Work remaining here relates to comparing that 
effort to that required to use traditional methods. We are also cognisant 
of the knock-on benefits of using PPEPR in any environment, where 
the models created for data mediation can subsequently be used in 
other contexts to potentially allow Case Based Reasoning.  
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7   Related Works 

COCOON[10]4 & ARTEMIS[10,11]5 are 6th Framework E.U projects aimed at 
setting up semantics-based healthcare information infrastructure and developing 
semantic Web Services based Interoperability framework for the healthcare domain. 
The major differences between the eHealth projects described above and PPEPR are:  

− PPEPR requires no changes to existing EPRs.  
− Other projects are Web-scale projects. The major focus of PPEPR is to ease the 

integration burden of healthcare enterprises. Additionally, PPEPR’s architecture is 
flexible enough to include Web-scale integration.  

− PPEPR architecture is flexible enough to integrate the Web service enabled EPR 
(HL7 v3) and the traditional EPR (HL7 v2).  

RIDE6 & SemanticHEALTH7 are E.U roadmap projects with Special Emphasis  
on Semantic Interoperability. PPEPR has been influenced by the RIDE & 
SemanticHEALTH guidelines to design and develop a semantic solution to a core 
eHealth interoperability problem. 

8   Conclusion and Future Work 

PPEPR is of immediate benefit to healthcare organisations wishing to integrate their 
Electronic Patient Records systems. The PPEPR running demo8 shows the messages 
exchanged between actors of the above defined example scenario. We have used the 
growing field of semantics within IT to produce a system capable of mediating 
between heterogeneous systems. We are in the process of validating our software 
within a clinical setting and the output of this will be an evaluation of the 
methodologies and technologies used throughout PPEPR. This will give us direct 
feedback on the use of PPEPR and will fuel further development of the product. Next 
steps for PPEPR already identified include the addition of functionality to mediate 
upon heterogeneous healthcare processes. This means extending beyond the 
individual messages to the “conversations” within which those messages are 
exchanged, so that clinical processes can be executed in a manner consistent with the 
EPR systems supporting the clinicians. Secondary uses of PPEPR relate to its use in 
clinical decision support and enabling guided navigation of patient records 
represented by semantically modeled messages. PPEPR will also provide a means to 
integrating telehealth applications into the healthcare enterprises, by accepting sensor 
readings and by using PPEPR to mediate upon those reading. We can provide sensor-
integration with existing HL7-compliant EPR systems. We will also focus on further 
easing the transfer of this new technology into environments unfamiliar with 
semantics.  

                                                           
4 http://www.cocoon-health.com/  
5 http://www.srdc.metu.edu.tr/webpage/projects/artemis  
6 http://www.srdc.metu.edu.tr/webpage/projects/ride/  
7 http://www.semantichealth.org/  
8 http://www.ppepr.com/  



 PPEPR for Enterprise Healthcare Integration 137 

Acknowledgement 

This material is based upon works supported by the Science Foundation Ireland 
project Lion under Grant No. (SFI /02/CE1/I131) and by Enterprise Ireland under 
Project SAOR (CFTD 2005 INF 224). 

References 

1. Vitvar, T., Kopecký, J., Zaremba, M., Fensel, D.: Wsmo-lite: Lightweight semantic 
descriptions for services on the web. In: ECOWS 2007: Proceedings of the Fifth European 
Conference on Web Services, Washington, DC, USA, pp. 77–86. IEEE Computer Society, 
Los Alamitos (2007) 

2. Brodie, M.L., Bussler, C., Bruijn, J.D., Fahringer, T., Fensel, D., Hepp, M., Lausen, H., 
Roman, D., Strang, T., Werthner, H., Zaremba, M.: Semantically enabled service-oriented 
architectures: A manifesto and a paradigm shift in computer science. Technical Report 
TR20051226, DERI (December 2005), http://www.deri.ie/fileadmin/ 
documents/DERI-TR-2005-12-26.pdf 

3. Bussler, C., Fensel, D., Maedche, A.: A Conceptual Architecture for Semantic Web 
enabled Web Services. SIGMOD Rec. 31(4), 24–29 (2002) 

4. Gruber, T.R.: A translation approach to portable ontology specifications. Knowl. 
Acquis. 5(2), 199–220 (1993) 

5. Sahay, R., Akhtar, W., Fox, R.: Ppepr: Plug and play electronic patient records. In: 
Proceedings of the 23rd Annual ACM Symposium on Applied Computing, the Semantic 
Web and Applications (SWA) track, Fortaleza, CearÃ!’, Brazil (March 2008) 

6. Vitvar, T., Mocan, A., Kerrigan, M., Zaremba, M., Zaremba, M., Moran, M., Cimpian, E., 
Haselwanter, T., Fensel, D.: Semantically-enabled service oriented architecture: Concepts, 
technology and application. Service Oriented Computing and Applications (May 2007) 

7. de Bruijn, J., Lausen, H., Polleres, A., Fensel, D.: The web service modeling language 
WSML: An overview. In: Sure, Y., Domingue, J. (eds.) ESWC 2006. LNCS, vol. 4011, 
pp. 590–604. Springer, Heidelberg (2006) 

8. Kerrigan, M.: The WSML Editor Plug-in to the Web Services Modeling Toolkit. In: 
Proceedings of the 2nd WSMO Implementation Workshop (WIW) (June 2005) 

9. Filipowska, A., Haller, A., Kaczmarek, M., Lessen, T.V., Nitzsche, J., Norton, B.: Process 
Ontology Language and Operational Semantics for Semantic Business Processes 
BPEL4SWS specification, http://www.ip-super.org/res/Deliverables/ 
D1.3.pdf 

10. Valle, E.D., Cerizza, D., Veli, P.D.M., Yildirak, B., Gokce, K., Laleci, B., Lausen, H.: The 
Need for semantic Web Service in the eHealth. In: W3C Workshop-SWSF, Innsbruck, 
Austria, Position paper (June 2005) 

11. Bicer, V., Kilic, O., Dogac, A., Laleci, G.B.: Archetype-Based Semantic Interoperability 
of Web Service Messages in the Health Care Domain. Int’t. Journal on Semantic Web and 
Information Systems 1(4), 1–22 (2005) 


	PPEPR for Enterprise Healthcare Integration
	Introduction
	PPEPR: Plug and Play Electronic Patient Records
	HL7, EPR, and PPEPR
	PPEPR’s sSOA for EPR Integration
	Example Scenario
	PPEPR Assessment
	Related Works
	Conclusion and Future Work
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Photoshop 4 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.01667
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00000
  /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 (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU ()
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice




