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Abstract

Objectives: The traditional, subject-based medical teaching

mode has gradually transitioned to a system-based integra-

tion mode. This study aims to provide the experience of

design and implementation of a pilot program to integrate

a “cardiovascular system” curriculum into an eight-year

medical education in Xi’an Jiaotong University in China.

Methods: We launched a curriculum integration project

that includes study of the cardiovascular system in the

eight-year medical education course. Curriculum integra-

tion was carefully designed. An integrated curriculum team

was formed and the integration objectives clearly defined.

The content to be integrated was identified and various

tasks were assigned. The perceptions of students and teach-

ers were evaluated using a questionnaire survey.

Results: We first integrated pharmacology into the new

curriculum. This progressed from physiology through
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pathology to pathophysiology, and finally, to the principal

therapeutic drugs. The “cardiovascular system” curriculum

was divided into six functional parts: morphological struc-

ture; cardiac electrophysiology and relevant drugs; coro-

nary circulation and relevant drugs; cardiovascular func-

tion, diseases, and relevant drugs; heart failure and thera-

peutic drugs; and other cardiovascular diseases.

Conclusions: An integrated curriculum centered on organ

systems has been successfully established using the car-

diovascular system as a pilot. Both students and teachers

perceived that all cardiovascular system blocks were well-

integrated.

Keywords: curriculum integration; cardiovascular system;

organ-system oriented

Introduction

Harvard Medical School, one of the best medical colleges

in the world, radically reformed the medical curriculum

in 1985. The “new pathway” of medical education contains

nine novel, integrated curriculum modules that effectively

incorporate basic and clinical medicine [1]. The aim is to

solve clinical problems. This approach has greatly influ-

enced medical teaching worldwide. In the past decade, the

School of Medicine at the University of California, Los Ange-

les (UCLA), has gradually reformed the original curricu-

lum system. National Yang-Ming University built a complete

and functional integrated curriculum over the course of

10 years. Compared to American students, those trained in

National Yang-Ming University exhibited similar pass rates

on the United States Medical Licensing Examination. Given

such success, the traditional subject-based teaching mode

has gradually transitioned to a system-based integration

mode [2].

Commencing in 2004, the Chinese government directed

several colleges and universities to strengthen science and

engineering education. To this end, the initial five-year

course of education gradually turned into an eight-year

course inmostmedical colleges anduniversities [3]. Theulti-

mate goal ofmedical education is to cultivate excellent qual-

ified clinicians. An eight-year medical education program
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is by no means a simple “5 + 3.” Of note, the 2022 National

Education Conference in Beijing stressed the importance of

improving the quality of education, accelerating itsmodern-

ization, building a strong system, and preparing students to

become well-rounded individuals. These are to be morally

integral, intellectually knowledgeable, physically healthy,

esthetically sensible, hard-working, and industrious people.

The conference established new requirements and higher

goals for medical education. It was imperative to pursue

educational reform. However, most medical colleges and

universities in China still engage in spoon-fed medical edu-

cation. This does not encourage systematic thinking or inde-

pendent learning.

Xi’an Jiaotong University, one of the oldest universi-

ties in China, is a key university that is under the direct

administration of the Ministry of Education of China. This

is a comprehensive research university that focuses on 10

major disciplines, including medical education. In total,

4496 undergraduate students are enrolled in medicine-

related majors including the eight-year program of clinical

medicine, stomatology, pharmacy, basic medicine, nursing,

and other majors. Our medical school still generally uses

the traditional subject-based teaching mode. Based on the

demand for educational reform, our school selected study

of the cardiovascular system as a pilot program when inte-

grating the curriculum of eight-yearmedical education. Our

school has established cooperative and exchange relation-

ships with the National Yang-Ming University of Taiwan,

China, and the UCLA School of Medicine [4, 5]. These efforts

are supported by the Kwang-Hua Education Foundation

(Taiwan, China). Drawing on their successful experience [6],

we engaged in preliminary exploration and practice, and

then launched our problem-based learning (PBL)-driven

curriculum integration project in China.

Methods

After preliminary theoretical evaluation and field testing,

an integrated curriculum centered on the cardiovascular

system was successfully established (Figure 1).

Curriculum integration design

Studying the cardiovascular system involves human ana-

tomy, histology, embryology, pathology, physiology, patho-

physiology, pharmacology, and other disciplines. We inte-

grated the cardiovascular curriculumwith consideration of

the characteristics of human cardiovascular diseases and

the cognitive abilities of students. After integration, the

“cardiovascular system” curriculum became sequentially

organized in terms of morphology, structure, function, dis-

ease, and pharmacology. We systematically expounded the

anatomical cardiovascular structure, the embryogenesis,

morphological and functional characteristics, diseases, and

drugs targeting the cardiovascular system. The integrated

course accounts for 80 % of the marks, and PBL 20 %. The

two parts are mutually complementary. Materials not cov-

ered in the integrated course are learned via PBL.

Building of an integrated curriculum team

An Organ System Integration Curriculum Office was estab-

lished to coordinate the work among experts in various

disciplines and to implement teaching operations. Students

in the eight-year medical program take integrated courses

during their third, fourth, andfifth years. In total, 35medical

courses were reduced to 12 courses that integrated organ

systems. The cardiovascular system is one such system. We

are currently integrating courses on 11 other organ systems,

Figure 1: Diagram of an integrated curriculum centered on the cardiovascular system. The “cardiovascular system” curriculum was divided into six

functional parts, including cardiovascular morphological structure, cardiac electrophysiology and relevant drugs, coronary circulation and relevant

drugs, cardiovascular function, diseases, and relevant drugs, heart failure and therapeutic drugs, and other cardiovascular diseases.
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including introduction to human biology, musculoskeletal

system, sensory and nervous systems, endocrine system,

host defense system, blood and oncology, respiratory sys-

tem, digestive system, urinary system, reproductive system,

and growth and development. We will establish a complete

organ system-based curriculum. In total, 181 students in

the eight-year medical education system took part in the

reform. It is essential that teachers understand the purpose

and the plan of curriculum integration. This ensures high

quality and a successful outcome. Teachers who wish to

participate in the integrated curriculum voluntarily sign up

and get well-trained. The experts discuss matters among

themselves and choose the most competent teachers. The

teaching team is composed of one experienced cardiolo-

gist, along with other teachers based in the departments of

anatomy, embryology, pathology, physiology, pathophysiol-

ogy, and pharmacology. After the basic framework of the

system was determined, a series of teacher seminars were

organized. It was sought to constantly improve the curricu-

lum via exchanges and discussion, and to promote teacher

thinking on the integrated curriculum. Under the overall

planning of the director of the “Cardiovascular Curriculum

Integration Project” in our school, these teachers mutually

cooperate to ensure that the content of their courses is fully

integrated with that of others.

Clarity of integration objectives,
determination of the content to be
integrated, and assignment of tasks

After careful investigation, practical demonstrations,

and frequent meeting discussions, the director of the

“Cardiovascular Curriculum Integration Project” defined

that the objective of the integrated “cardiovascular system”

curriculum constitutes part of the eight-year medical

education program in our school. Then, the selected

teachers mentioned above discussed what elements of their

disciplines required integration, and how to do that. Of

note, the teachers decided unanimously that knowledge

of marginal and interdisciplinary content, and of frontier

scientific discoveries, should be enhanced in the new

curriculum. For example, polygenic genetic diseases are

discussed in the cardiovascular module. These aid in the

understanding of the pathogeneses of hypertension and

atherosclerosis.

Connections between PBL and basic theory

Functional and structural heart diseases were studied via

PBL. The “cardiovascular system” curriculum thus includes

two PBL cases with eight or nine students in each PBL

group. Two tutors (a clinician and a basic medicine teacher)

facilitate a PBL session. First, the clinicians choose two

vivid, representative, and comprehensive cases that fur-

ther the learning objectives. These cases are sent to experts

for review, followed by modification and processing based

on the experts’ opinions. In class, such content is omitted,

being reserved for the PBL sessions. Organ system-based

assessment is integrated. The views of students and teachers

who completed the integrated course on the “cardiovascular

system” were sought via a questionnaire survey. The max-

imum score for each item was 4 on a Likert scale, where

1 was strongly disagree, 2 was disagree, 3 was agree and 4

was strongly agree. The datawere analyzed usingGraphPad

Prism software and are expressed as mean ± SD.

Results

Integration of basic theory

In cooperation and communication with the UCLA School

of Medicine and National Yang-Ming University, we estab-

lished a new method whereby theoretical courses could be

integrated based on the characteristics of our university.We

first added pharmacology to the “cardiovascular system”

curriculum. This progresses from physiology through

pathology to pathophysiology, and finally to the key topic,

appropriate therapeutic drugs. Students are exposed to the

complete courses of cardiovascular diseases. After many

discussions and practical trials, we integrated the cardio-

vascular contents of related disciplines, but this was by

no means only a simple addition. Rather, we reintegrated

the topics by their respective characteristics and formed

functional modules that exhibited cognitive regularity. Our

integration was strictly logical. This renders the content

more coherent, greatly reduces teaching hours, eliminates

repetition, and includes the latest frontier knowledge.What

we presented to students was thus a relatively indepen-

dent, but interrelated and graded, theoretical system. The

“cardiovascular system” curriculum was divided into six

functional parts. The relevant disciplinary features and

the required class hours are shown in Table 1. Such in-

depth integration significantly reduced the class hours from

64 to 42 h, thus to 65.6 % of the former figure. This gave

students more time to study independently and estab-

lished a good foundation for the combination of theoret-

ical courses and PBL teaching. After the teaching con-

tent was integrated, redundant disciplinary knowledge was

reduced. This enhanced student understanding and clini-

cal application of basic knowledge. Students had stronger
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Table 1: Functional modules and class hours of the “cardiovascular system” curriculum.

Functional

module

Discipline Chapter Content Class hour

(after

integration)/h

Class hour

(before

integration)/h

Cardiovascular Systematic anatomy 1 Cardiovascular system 3 7

morphological structure Systematic anatomy 2 Lymphatic system 1 1

Histology 3 Circulatory system 2 2

Embryology 4 Development of cardiovascular 2 2

system

Cardiac electrophysiology Physiology 5 Bioelectric activity of heart 2 4

and relevant drugs Pharmacology 6 Ion channel drugs 1 1

Pharmacology 7 Anti-arrhythmic drugs 2 3

Coronary circulation Physiology 8 Organ circulation 1 1

and relevant drugs Pharmacology 9 Anti-anginal drugs 1 1.5

Cardiovascular function, Physiology 10 The pumping function of heart 2 4

diseases, and relevant drugs Physiology 11 Vascular physiology 2 3

Physiology 12 Regulation of vascular activity 3 4

Pathology and pathophysiology 13 Hypertension 2 2

Pharmacology 14 Anti-hypertensive drugs 2 2

Pathology and pathophysiology 15 Atherosclerosis 2 2

Pharmacology 16 Anti-atherosclerosis drugs 1 1.5

Heart failure and Pathology 17 Cardiovascular diseases 4 8

therapeutic drugs Physiopathology 18 Cardiac insufficiency 3 4

Pharmacology 19 Anti-chronic congestive heart 2 3

failure drugs

Other cardiovascular Physiopathology 20 Shock 2 4

diseases Physiopathology 21 Ischemia/reperfusion injury 2 4

Total 42 64

medical/clinical thinking and improved ability of problem

solving and independent learning [7].

Cardiovascular morphological structure

The cardiovascular morphological structure module is

taught principally by anatomy and embryology teachers.

Students gain a comprehensive understanding of the mor-

phology, structure, and development of the cardiovascular

system.

Cardiac electrophysiology and relevant drugs

The morphological structure of the heart is the basis of its

electrical activity. If the structure of the heart is mastered,

further study of the electrical activity yields twice the result

for half the effort. Students then find it easy to understand

how ion channels and anti-arrhythmic drugs target the elec-

trical activity. In the traditional model, these three compo-

nents were studied in the freshman, sophomore, and senior

years, respectively. Students often forgot the prior knowl-

edge and thus found it difficult to connect the components.

Coronary circulation and relevant drugs

The coronary artery circulation delivers energy for the

entire heart. Arterial blockade induces ischemia and angina

pectoris. Some students have encountered angina patients

and may thus be eager to know the optimal treatment.

However, in the old teachingmode, pharmacology and phys-

iology were taught in two different semesters, seriously

compromising learning continuity and the lively nature of

a good teaching form.

Cardiovascular function, diseases, and relevant

drugs

The first three modules deal with the pumping function

of the heart and regulation of vascular activity. Students

thus acquire a clear and complete understanding of the

cardiovascular system, which helps them to better under-

stand and master the pathogeneses of hypertension and

atherosclerosis, and the actions of anti-hypertensive and

anti-atherosclerosis drugs, thereby ensuring the consistency

of knowledge.
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Heart failure and therapeutic drugs

The endpoints of cardiovascular diseases such as hyperten-

sion and atherosclerosis are heart failure, which can be

treated using certain drugs. Study of these topics in a logical

manner, thus in interlocking sequence, maintains students’

interest.

Other cardiovascular diseases

Shock and ischemia/reperfusion injury are classified into

other cardiovascular diseases.

Integration of experimental studies

Integration of the “cardiovascular system” curriculum does

not lower practical standards. Experimental teaching is

indispensable during medical education. When integrating

the experimental classes, we removed duplicate experi-

ments and divided the new and retained experiments into

two modules, morphological and functional, completed in

dedicated morphological and functional centers, respec-

tively. The details are shown in Table 2.

Effectiveness of curriculum integration

A questionnaire was used to evaluate curriculum integra-

tion in terms of the cardiovascular system. The overallmean

student score was good (3.5 ± 0.5), as was the overall mean

teacher score (3.4 ± 0.5) (Table 3). The mean teacher per-

ception of logical sequencing of different disciplines within

each integrated blockwas good (3.5± 0.5). The student score

was (3.2 ± 0.4). This suggests that deeper insight into the

knowledge system for students may be required. Both stu-

dents and teachers perceived that the new “cardiovascular

system” curriculum integrated not only basic science but

also clinical science and societal aspects (Table 3).

Discussion

Given the developments in human healthcare and the

changes in the spectrum of human diseases, modern

medicine has evolved from a simple biomedical model to

a biological–psychological–social discipline. When treating

patients, it is necessary to understand the biological causes

of the disease, the pathophysiological mechanisms in play,

and the possible prognoses and outcomes. However, it is

also important to understand the social and mental states

of patients and to tailor treatment to their social circum-

stances and family environments. The “global minimum

essential requirements” of the Institute for International

Medical Education include clinical skills, population health,

professional values, attitudes, scientific foundations, criti-

cal thinking, communication skills, and information man-

agement [8]. All doctors must acquire these competencies.

Today, medical education features new requirements and

higher goals than before. It is imperative to further foster

educational reform.

Table 2: Experimental class hours of the “cardiovascular system” curriculum.

Functional

module

Discipline Experiment

content

Class hour

(after

integration)/h

Class hour

(before

integration)/h

Morphological experiments Systematic anatomy Cardiac anatomy and physiology 4 4

Systematic anatomy Arteries anatomy 4 4

Systematic anatomy Veins and lymphatic vessels anatomy 4 4

Histology Observation of vascular tissue 2 4

Pathology Observation on specimen and tissue

section of cardiovascular system

4 4

Functional experiments Physiology Blood pressure measurement, heart

sounds auscultation and

electrocardiogram examination

2 0

Physiology and pharmacology Regulation of cardiovascular activity and

effects of efferent nervous system drugs

on blood pressure

4 4

Pathophysiology and

pharmacology

Arrhythmia and the effect of

anti-arrhythmic drugs

4 4

Pathophysiology and

pharmacology

Establishment and experimental treatment

of acute heart failure animal model

4 4

Total 32 32
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Table 3: Questionnaire survey to students and teachers.

Items Description Perception of

students (n=181)
Perception of

teachers (n=65)

Item 1 Organization of different disciplines within each integrated block is

logical

3.2± 0.4 3.5± 0.5

Item 2 Relevant topics are covered in same week, which renders the

content more coherent

3.3± 0.5 3.4± 0.5

Item 3 The content of different disciplines in each integrated block is

closely connected

3.4± 0.5 3.5± 0.5

Item 4 The new “cardiovascular system” curriculum integrates basic

science with clinical science

3.5± 0.5 3.5± 0.5

Item 5 The new “cardiovascular system” curriculum integrates basic

science with societal aspects

3.2± 0.4 3.3± 0.5

Item 6 Early clinical exposure is provided in the integrated “cardiovascular

system” curriculum

3.6± 0.5 3.7± 0.5

Item 7 Experimental studies are aligned with the integrated

“cardiovascular system” curriculum

3.4± 0.5 3.5± 0.5

Item 8 The integrated “cardiovascular system” curriculum is aligned with

PBL cases

3.6± 0.5 3.6± 0.5

Item 9 PBL is a major learning methodology that integrates the various

basic science disciplines in the “cardiovascular system” curriculum

3.5± 0.5 3.6± 0.5

Item 10 Integrated curriculum fosters student learning and improves

knowledge retention

3.6± 0.5 3.7± 0.4

Overall score (mean± SD) 3.4± 0.5 3.5± 0.5

Scoring criteria: 1, Strongly disagree; 2, Disagree; 3, Agree; 4, Strongly agree. PBL, project-based learning; SD, standard deviation.

Developments in medical science have been associated

with the emergence of many interdisciplinary, intradisci-

plinary, and comprehensive fields of study. The old dis-

ciplinary boundaries are no longer clear. The traditional

teaching mode is no longer adequate. There is an apparent

general trend that disciplinary barriers are broken because

knowledge is becoming fused. About half of the 178 winners

of the Nobel Prize in Physiology or Medicine from 1901 to

2002 were from the United States. Most experts and scholars

believe that the key to such success lies in the solid form of

pre-medical education. Most students acquire a bachelor’s

degree in science or engineering before entering medical

school. In recent years, when building a brand-new model

of medical education, medical schools in the United States

successfully reformed the traditional education model of

subject-based teaching. Today, teaching features system-

based integration combined with PBL. Students learn by

working in groups to solve an open-ended problem. The

problem thus drives learning. Globally, medical education

is being innovatively improved to include team-based learn-

ing (TBL), PBL, and case-based learning (CBL). To these, the

recent case-based collaborative learning (CBCL) introduced

by Harvard University should be added [9]. All feature

organ-system-based integrated curricula.

It is thus clear that reform of the eight-year Chinese

medical education program is urgent. Pilot studies aid the

direction of program development. The “curriculum inte-

gration + PBL” model has become popular in many medi-

cal colleges and universities worldwide and more recently,

in certain Chinese medical colleges and universities. The

Peking University Health Science Center has been explor-

ing curriculum integration for some time. By breaking the

increasingly artificial boundaries between related disci-

plines such as basic and clinical medicine, medical knowl-

edge acquisition is being reorganized with a focus on the

various organ systems. Reform in Xi’an Jiaotong University

commenced with the introduction of an integrated study of

the cardiovascular system. This forms part of the eight-year

study program. The aim is to produce doctors and physi-

cians of high quality. Our school has established cooperation

and exchange relationships with National Yang-Ming Uni-

versity of Taiwan, China and the UCLA School of Medicine.

Drawing on their experience, we launched our PBL-driven

curriculum integration project. We successfully integrated

the “cardiovascular system” curriculum that is part of the

eight-year medical education program. The class hours fell

significantly from 64 to 42 h. The organ-system-based, inte-

grated curriculum reduces knowledge redundancy, creating

more opportunities for competency-oriented medical edu-

cation and independent learning. Both students and teach-

ers reported that the integrated “cardiovascular system”

curriculum was successful. Real-world medical practice is
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interdisciplinary. The curriculum improved clinical think-

ing and allowed students to use comprehensive knowledge

of the cardiovascular system when solving problems. The

curriculum fostered student learning, improved knowledge

retention, and cultivated a holistic clinical mindset.

Based on the success of the “cardiovascular system”

curriculum, we plan to integrate all courses on other organ

systems. We will build a fully organ-system-based curricu-

lum similar to those of our peers worldwide. We seek to

contribute to the development of medical education and

ensure excellent physician training. The Chinese govern-

ment has implemented the Healthy China 2023 Project

that provides policy support for teaching reform. Only by

“breaking through and then standing up” canwemake great

progress. Higher medical education in China must prosper

with the goal of training excellent clinicians.

Research ethics: Not applicable.

Author contributions: Zheng Wang worked on the analysis

and interpretation of data, drafting the article. Xinglong

Zhengworked on acquisition of data and analysis and inter-

pretation of data, revising the article. Dongmin Li, Liesu

Meng, YuanWang, Xi He, and Jinjun Liu worked on the Inte-

gration of Cardiovascular Curriculum for Eight-year Med-

ical Education Program, revising the article critically for

important intellectual contents. The authors have accepted

responsibility for the entire content of this manuscript and

approved its submission.

Informed consent: Not applicable.

Conflict of interest: The authors state no conflict of interest.

Use of Large Language Models, AI and Machine Learning

Tools: None declared.

Research funding: This work was supported by Shaanxi

Higher Education Teaching Reform Research Project [grant

number 21BY005] and Training Program for Top Students in
Basic Medicine 2.0 Teaching Reform Research Project [grant

numbers 2205 and 2202] and Natural Science Foundation of

Shaanxi Province [grant number 2024JCYBMS-612]

Data availability: All data supporting the reported results

were showed in figures and tables included in the present

manuscript.

References

1. Dienstag JL. Evolution of the new pathway curriculum at Harvard

Medical School: the new integrated curriculum. Perspect Biol Med

2011;54:36−54..
2. Anderson DM. Overarching goals, values, and assumptions of

integrated curriculum design. SCHOLE A J Leis Stud Recreat Educ

2013;28:1−10..
3. Wu H, Xie A, Wang W. Eight-year medical education program:

retrospect and prospect of the high-level medical talent training in

China. ECNU Rev Educ 2021;4:190−209..
4. Chang CC, Lirng JF, Wang PN, Wang SJ, Chen CH, Yang LY, et al.

A pilot study of integrating standardized patients in problem-

based learning tutorial in Taiwan. J Chin Med Assoc 2019;82:

464−8..
5. Fan APC, Kosik RO, Tsai TCC, Cai Q, Xu GT, Guo L, et al. A snapshot of

the status of problem-based learning (PBL) in Chinese medical

schools. Med Teach 2014;36:615−20..
6. Brauer DG, Ferguson KJ. The integrated curriculum in medical

education: AMEE Guide No. 96. Med Teach 2015;37:312−22..
7. Shrivastava SR, Shrivastava PS. Scope of organ system-based

curriculum in the delivery of medical education: a critique. Indian J

Health Sci Biomed Res 2020;13:262..

8. Core Committee, Institute for International Medical Education.

Global minimum essential requirements in medical education. Med

Teach 2002;24:130−5..
9. Schwartzstein RM, Dienstag JL, King RW, Chang BS, Flanagan JG,

Besche HC, et al. The Harvard Medical School pathways curriculum:

reimagining developmentally appropriate medical education for

contemporary learners. Acad Med 2020;95:1687−95..


	Introduction
	Methods
	Curriculum integration design
	Building of an integrated curriculum team
	Clarity of integration objectives, determination of the content to be integrated, and assignment of tasks
	Connections between PBL and basic theory

	Results
	Integration of basic theory
	Cardiovascular morphological structure
	Cardiac electrophysiology and relevant drugs
	Coronary circulation and relevant drugs


	0  Cardiovascular function, diseases, and relevant drugs
	Heart failure and therapeutic drugs
	Other cardiovascular diseases
	Integration of experimental studies
	Effectiveness of curriculum integration

	Discussion


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages 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 1048576
  /LockDistillerParams false
  /MaxSubsetPct 35
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /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 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /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 false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.10000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /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 <<
    /DEU <>
    /ENU ()
    /ENN ()
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B0048006F006800650020004100750066006C00F600730075006E0067005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


