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Curriculum for the University Programme 

CLINICAL EMBRYOLOGY 

at the  

University of Graz  

 

 
The University Programme Clinical Embryology was established in accordance to § 56 of the 

Universities Act of 2002 (Universitätsgesetz – UG), Federal Law Gazette I No. 120/2002, as amended 

by Federal Law Gazette I No. 81/2009, and in accordance with the University Matriculation Law 

statutory provisions as well as the University Programme Statutes of the University of Graz.  

 

 

§ 1 General 

 

 

(1)  Subject of the University Programme 

The subject of the University Programme is clinical embryology in the context of reproductive 

medical activities in human medicine.  

 

There is a need within the field of clinical embryology to find new ways to qualify as a clinical 

embryologist.  

 

Currently, there are no structured training courses in German-speaking Europe that are in a position to 

meet these demands, even though the European Society of Human Reproduction and Embryology 

(ESHRE) has published a detailed requirement profile for embryologists. Meeting this profile is the 

subject of this course.  

 

The clinical embryologist must be diversely qualified. In addition to a solid basic knowledge of 

genetics, human reproduction and embryonic development, manual skills and precision in particular 

will put the student(s) in the position to successfully enter everyday professional life at the end of the 

course.   

 

A comprehensive understanding and the ability to independently work on and evaluate scientific 

issues calls for the teaching of modern evaluation tools, such as evidence-based medicine and the 

ability to independently work on and present issues and independently handle scientific tasks in the 

context of seminar papers and a Master's thesis.   

 

Clinical embryologists work with cells of the human germ line. Each fertilized egg cell is a chance for 

a couple to have a child. These chances can only be successfully preserved through accuracy and 

quality-orientation accompanied by high quality standards on a daily basis and an ability to offer this 

quality.  

 

Naturally, a comprehensive knowledge of the ethics of daily activities, the demands on one's own 

personality and the special conditions that dictate the religious affiliations and laws will be covered.  

 

 

(2)  Qualification profile and competences 
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The techniques in the in vitro fertilization laboratory (IVF lab) are exciting and varied. In addition to 

the ability to control a microscope and work aseptically under laboratory conditions, the graduate must 

be able to manipulate single cells, operate on cells and cryopreserve cells. 

 

The clinical embryologist is a key worker in every institution that deals with reproductive medicine. 

Therefore, the abilities of productively using team processes and working together as a team, in 

addition to self-awareness "How do I react when collaborating?" are further competencies that must be 

taught to the students. Basic business insights that enable a value-conscious handling of resources and 

costs are also taught.  

 

The graduate should possess the following skills: He/she should be able to independently work in an 

IVF laboratory after a short training period. Other professional hard skills are: He/she should be able 

to understand and independently work on reproductive medical and embryological issues, as well as 

responsibly advise and instruct other team members.  Economic awareness shapes the handling of 

resources and costs. Their personality should be developed so that the ethical and moral demands are 

well met and through extensive knowledge of religious peculiarities and the law, decisions are made 

confidently. In addition to the integrity described above, graduates are able to recognise team 

processes and intervene in a beneficial way. 

 

 

(3) Need for and relevance of the study programme for research and the employment market 

Need and relevance exist for both the employee and the employer. 

 

Workers cannot learn enough about clinical embryology in the standard training in order to 

successfully and confidently apply for a job as an embryologist. Up until now, biomedical analyst 

graduates (BMAs), biologists and doctors of medicine have had to begin as learners or apprentices, 

who know they are poorly prepared or unprepared in this field.   

 

That means long familiarization and training periods and corresponding loss of pay.  

 

The employer fears long training times. Training binds full-time labour! The trainee and trainer are 

unproductive and cause doubled costs. Moreover, these costs are risky because at the end of the day, it 

can only be recognised at a later date whether or not the learner will ever be able to work as a clinical 

embryologist and perform a service. 

 

The costs for the employer of "learning by doing" training are higher than acquiring potential 

employees from master programmes or qualifying potential employees in master programmes.  

 

In contrast, daily routine and science are at least often experienced or lived in medicine. In clinical 

embryology, practical experience cannot manage without science and science cannot manage without 

practical experience. The half-life of knowledge is short. The innovation pressure is high.  

 

On the other hand, there is hardly an area of medicine that is under more media observation than 

reproduction. To be able to create, evaluate and implement knowledge in daily practice under these 

conditions, well-founded knowledge and the acquisition of tools that allow a reliable assessment are 

required, in addition to a focused, committed mind.  
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Such scientifically accurate working practitioners are good for science and the reputation of the 

qualifying university. Internationally active associations such as the American Society for 

Reproductive Medicine (ASRM) and ESHRE specify what a graduate must be able to do.  

 

The Postgraduate University Master Programme qualifies participants for professional activities in 

IVF laboratories in all institutions that deal with reproductive medicine (human and veterinary 

medicine), as well as for academic work in research institutions.  

 

 

(4)  Target groups 

 Qualified medical technical analysts (MTA), Biomedical analysts (BMA), BSc 

 Doctors of medicine 

 Veterinarians 

 Biologists 

 Biochemists 

 Chemists 

 Pharmacists 

 Midwives (BSc) 

 

 

(5)  Admission requirements 

Admission to the University Programme is conditional on the successful completion of a relevant 

bachelor's programme, a University of Applied Sciences (Fachhochschule) bachelor's programme, or 

another equivalent programme from an accredited Austrian or foreign post-secondary educational 

institution. The successful completion of a programme in natural sciences, human or veterinary 

medicine is particularly relevant; people with a completed training as an MTA/BMA with one year of 

relevant work experience may also be admitted to the University Programme.  

 

 

(6) Study places 

The number of course participants must be determined by the course director according to pedagogical 

and organisational aspects. If possible, the number should not exceed 20.  

 

The programme director examines the participant's suitability and fulfilment of the admission 

requirements and makes a recommendation concerning the participant's admission to the University 

Programme. Admission is granted by the rectorate in accordance with § 60 of the Universities Act of 

2002 (Universitätsgesetz – UG). 

 

The selection of course participants is made by the course director in the order in which registrations 

for the University Programme are received.  

 

 

§ 2 General Regulations 

 

 

(1) Assignment of ECTS credit points (European Credit Transfer System) 
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All work that must be accomplished by students is assigned ECTS credit points. These ECTS credit 

points are to be used to establish the workload required to complete individual course units, where the 

workload of a year amounts to 1500 hours and this workload is assigned 60 ECTS credit points (§ 12 

para. 1 of the University Matriculation Law statutory provisions [Satzungsteil Studienrechtliche 

Bestimmungen]). The workload includes the amount of time students need for self-study as well as the 

contact hours. The contact hour amounts to 45 minutes. 

 

 

(2) Duration and structure of the University Programme 

120 ECTS credit points will be awarded for the courses and the Master's thesis. These ECTS credit 

points are allocated as follows:  
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ECTS 

Module A: Fundamentals of Cell and Molecular Biology and Genetics 

 

11 

Module B: The Male Reproductive System 

 

3.5 

Module C: The Female Reproductive System 

 

3.5 

Module D: Embryonic Development and Early Pregnancy 

 

6 

Module E: Soft Skills 

 

2 

Module F: Ethics 

 

4 

Module G: Causes of Infertility, Detection and Treatment 

 

4 

Module H: Reproductive Medicine 

 

4 

Module I: Laboratory Methods - Practical Work - From Egg Retrieval to 

Embryo Transfer 

 

14 

Module J: Cryopreservation 

 

5 

Module K: Quality Inspection, Statistics, Processing of Data, Ethics and 

Legislation 

 

3 

Module L: The History of ART 

 

12 

Module M: The IVF Laboratory  

 

6 

Module N: Risks 

 

5 

Module O: Evidence-Based Medicine  

 

5 

Module P: Management  

 

2 

Seminar for Master's Thesis  

 

5 

Master's Thesis 

 

20 

Master's Examination 

 

5 

 

 

(3) Academic degree 

The graduates of the University Programme will be awarded with the academic degree Master of 

Science M.Sc. (Clinical Embryology). 
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(4) Types of classes 

The following types of classes will be offered in the curriculum: 

 

a. Lectures (L): Courses in which knowledge is communicated by the teaching staff through 

lectures. A single examination takes place at the end of the course. The examination can be 

oral or written, or both oral and written. 

b. Seminars (SE): Seminars serve the purpose of academic discussion. Participants make their 

own contributions. Seminars are completed by taking a written examination. 

c. Practical (P): Practical courses have to meet the practical and professional objectives of the 

study programme and have to solve specific tasks.  

 

All types of courses listed from b. to c. are courses with immanent examinations. 

 

 

§ 3 Teaching and learning methods 

The course will be held in modular form (see § 2 (2)) with required attendance. The preparation of the 

individual courses and examinations takes place between the respective modules.  

 

 

§ 4 Structure and outline of the University Programme 

 

 

(1) The University Programme lasts four semesters and has a workload of 120 ECTS credit points. 

The study programme is modularly structured. In the following, the classes are listed with their 

module outline, title, type of class (Type), ECTS credit points (ECTS), compulsory subject or 

restricted elective notation (CS/RE), contact hours (CH), and recommended semester of 

participation (Sem.). In the columns, compulsory subject (CS) or restricted elective (RE) is noted, 

for whether the course is mandatory or not. The restricted electives are to be selected in 

accordance with the regulations. The module descriptions can be found in Appendix I.  

 

 

 

Module/ 

Course 

Description 

Module Title/ 

Class Title 
Type ECTS 

CS/ 

RE 
CH Sem. 

Group 

No. 

        

Module A Fundamentals of Cell and Molecular 

Biology and Genetics 

      

A. 1 Fundamentals of Medical Biology L 3 CS 2 1 1 

A. 2 Introduction to Human Genetics L 2 CS 1 1 1 

A. 3 Special Topics of Human Genetics SE 4 CS 2 1 1 

A. 4 Genetic Diagnostics and Counselling P 2 CS 1 1 4 

        

Module B+C The Male Reproductive System/ The 

Female Reproductive System 
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B.+C. 1 Human Reproduction L 2 CS 1 1 1 

B.+C. 2 Gametogenesis SE 3 CS 2 1 1 

B.+C. 3 Morphology and Structure P 2 CS 1 1 4 

        

Module D Embryonic Development and Early 

Pregnancy 

      

D. 1 Embryonic Development P 6 CS 3 1 4 

        

Module E Soft Skills       

E. 1 Communication P 2 CS 1 1 4 

        

Module F Ethics       

F. 1 Ethics L 2 CS 1 1 1 

F. 2 Applied Ethics SE 2 CS 1 1 1 

        

Module G Causes of Infertility, Detection and 

Treatment 

      

G. 1 Sterility Clarification L 2 CS 1 2 1 

G. 2 Diagnostic Methods L 2 CS 1 2 1 

        

Module H Reproductive Medicine       

H. 1 Diagnostic Methods in Practice P 2 CS 1 2 4 

H. 2 Therapy and Outcome SE 2 CS 1 2 1 

        

Module I Laboratory Methods - Practical 

Work - From Egg Retrieval to 

Embryo Transfer 

      

I. 1 Introduction to Clinical Embryology 

History of IVF 

L 3 CS 2 2 1 

I. 2 Laboratory Equipment and Microscopy SE 2 CS 1 2 1 

I. 3 Semen Processing P 3 CS 2 2 4 

I. 4 Culture Conditions and IVF P 6 CS 3 2 4 

        

Module J Cryopreservation       

J. 1 Introduction to Cryobiology SE 2 CS 1 2 1 

J. 2 Cryopreservation of Gametes P 3 CS 2 2 4 

        

Module K Quality Inspection, Statistics, 

Processing of Data, Ethics and 

Legislation 

      

K. 1 Introduction to Quality Management 

Systems 

SE 3 CS 2 2 1 

        

Module L The History of ART       

L. 1 Micromanipulation, ICSI, Biopsy P 6 CS 3 3 4 

L. 2 Embryo Scoring and Transfer SE 4 CS 2 3 1 
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L. 3 New Technologies SE 2 CS 1 3 1 

        

Module M The IVF Laboratory       

M. 1 Cryobiology 2 SE 2 CS 1 3 1 

M. 2 Quality Management in Practice SE 4 CS 2 3 1 

        

Module N Risks       

N. 1 Risk Management L 2 CS 1 3 1 

N. 2 Self-Management and Teamwork Skills P 3 CS 2 3 2 

        

Module O Evidence-Based Medicine       

O. 1 Evidence-Based Medicine SE 5 CS 2 3 2 

        

Module P Management       

P. 1 Direction of an IVF Laboratory L 2 CS 1 3 1 

        

 Master's Thesis Seminar SE 5 CS 2 4 4 

 Master's Thesis  20   4  

 Master's Examination  5   4  

Total   120  50   

 

 

§ 5 Examination regulations 

 

 

(1) A module is considered passed if all courses have been successfully completed.  

 

The University Programme can only be completed when all modules have been successfully 

completed. In courses without immanent examinations (L), a single examination takes place. The 

examination can be oral or written, or both oral and written. Courses with continuous assessment (SE, 

P) are completed through an assessment of continuous participation and further requirements that are 

given at the beginning of the course by the course instructor. The evaluation of the examination 

performance is determined by the grading scale found in § 73 para. 1 and 3 of the Universities Act of 

2002 (Universitätsgesetz – UG). 

 

Students are permitted to repeat failed examinations four times. The examination is held before an 

examination board from the third repetition on. 

 

(2) Master's thesis (§ 51 para. 1 no. 7 and § 81 para. 1 of the Universities Act of 2002 

[Universitätsgesetz – UG]) 

 

In addition, each participant must write a theoretical-scientific Master's thesis worth 25 ECTS credit 

points. There must be evidence demonstrating the ability to work independently, methodically and 

with regards to content on scientific topics. The topic of the Master's thesis, as well as the thesis 

advisor may be proposed by the participant. These decisions are subject to the agreement of the 

University Programme director and the concerned advisor. The announcement of the theme of the 
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Master's thesis must be approved by the University Programme director and the concerned advisor. 

The Master's thesis is assessed by the advisor and the scientific director of the University Programme.  

 

(3) Master's examination 

 

The Master's examination is administered as an oral examination by the thesis advisor and includes a 

scientific discussion about the contents of the Master's thesis.  

 

 

§ 6 Organisation of the University Programme 

 

 

(1) Course management 

The University Programme is managed by the University Programme director. The director decides on 

all matters of the University Programme unless they are assigned to another university governing 

body.  

 

(2) Course fee 

 

The course fee is 16,900.- Euros. The costs of the University Programme consist of the expenses for 

the teaching staff and the other expenses for management, organisation, etc. These funds from the 

course fee and external sources will be applied to the expenses. In the case that the necessary amount 

is unavailable, the University Programme cannot take place.  

 

The course fee only includes the cost for the courses and does not include additional costs incurred, 

inter alia, for literature, research in the course of developing the Master's thesis or participation on 

possible field trips. All additional costs, including the costs for travel, accommodation and meals 

during the University Programme will be borne by the participants. The University of Graz does not 

accrue any costs from the University Programme.  

 

The programme director may propose a change of the course fee due to falling or rising numbers of 

participants. The course fee is to be set by the rectorate, taking into account the actual costs (§ 91 para. 

7 of the Universities Act [Universitätsgesetz – UG], as amended by Federal Law Gazette I No. 

81/2009). 

 

The participants of this University Programme are part-time students. If participants are exclusively 

admitted to the University Programme, they only have to pay the course fee and not the tuition fee. 

The regulations relating to the course fee apply, mutatis mutandis, to the costs of individual modules 

or courses. These are to be specified separately.   

 

(3) Quality assurance and quality development 

 

The provisions of the University of Graz apply, mutatis mutandis, to the quality assurance and quality 

development according to § 4 para. 1 of the University Course statutes (Satzungsteil 

Universitätslehrgänge). 

 

 

§ 7 Costs of the University Programme 
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The costs of the University Programme consist of the expenses for the teaching staff and the other 

expenses for management, organisation, etc. These funds from the course fee and external sources will 

be applied to the expenses. In the case that the necessary amount is unavailable, the University 

Programme cannot take place.  

 

 

§ 8 Coming into effect of the curriculum 

This curriculum comes into effect on 01.10.2009 upon legally binding publication in the University of 

Graz Bulletin. 
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Appendix I: Module descriptions 

 

Module A: Fundamentals of Cell and Molecular Biology and Genetics 

§ 2 para. 2, § 4, ECTS credit points: 11  

 

Contents: 

 Cell Biology 

 Introduction to cell biology - the eukaryotic cell 

 Cell cycle and cell cycle control 

 Cell division - mitosis, meiosis, cytokinesis  

 Gametogenesis 

 

 Cell Communication 

 General principles of cellular signalling (receptors, function, types, regulation) 

 Cell signals (types of cellular signalling) 

 Cell-cell junctions 

 

 Introduction to Human Genetics 

 From DNA to protein 

 The human genome and gene construction 

 Mutations: types and causes of mutations - genome mutations, chromosome mutations, gene 

mutations 

 Epigenetics 

 

 Fundamentals of Gene Regulation 

 Translation, transcription, DNA repair, gene expression 

 Genomic imprinting, DNA methylation 

 

 Formal Genetics 

 Relationship between genotype and phenotype 

 Introduction to Mendelian patterns of inheritance, non-Mendelian patterns of inheritance, 

complex diseases, population genetics 

 Monogenic diseases and genetic predispositions 

 Chromosome aberrations – numerical and structural, chromosome aberrations in spontaneous 

abortions, somatic chromosome aberrations 

 Pedigree creation and analysis 

 

 Genetic Diagnostics and Counselling 

 Objectives of human genetics, prenatal diagnostics, gene therapy 

 Human genetics laboratory methodology (cytogenetics and FISH, molecular genetics: PCR, 

sequencing, marker analysis, arrayCGH) 

 

 Embryonic Stem Cells 

 Definition, origins, characteristics 
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Learning Objectives: By the end of the module, students will be able to name and outline the cell 

structure and functions of the cell components as well as the four main phases of the cell cycle. 

Students will be able to describe mitosis and meiosis in detail. After completing the module, 

participants will have a basic knowledge of the structure, functioning and regulatory pathways of 

genetic activity of, inter alia, DNA, RNA, genes, genomes and the transmission of genetic 

information. They will develop their first skills in applying genetic engineering techniques in 

biotechnology and human genetic diagnostics. In addition, the participants will know important 

techniques of genetic counselling and diagnostics. They will be able to identify genetic regularities 

and their exceptions and draw conclusions. Students will also gain common troubleshooting 

competences in the field of molecular biology.       

 

Teaching and learning activities and methods: Students will learn important techniques of genetic 

counselling and diagnostics application. They learn how to draw conclusions, which is of great value 

for genetic family counselling.  

 

Prerequisites for participation: Fulfilment of the general admission requirements (see § 1 para. 5) 

 

Frequency of occurrence of Module A: every year 

 

 

Module B: The Male Reproductive System 

§ 2 para. 2, § 4, ECTS credit points: 3.5  

 

Contents: 

 The Fetal Testis 

 Influencing factors 

 Primordial cells 

 Cell migration 

 Timeline (days/weeks) 

 

 Anatomy and Function of the Male Reproductive System 

 Gonads 

 Organ functions 

 

 Spermatogenesis 

 Regulating factors 

 CNS, pituitary 

 FSH, LH, T, regulatory circuit 

 Leydig and Sertoli cells 

 Cell maturation 

 Biochemistry and metabolism of the sperm cell 

 Appearance and structure of the sperm cell 

 Function of the structures in the sperm cell 

 

 The Sperm Sample – the Spermiogram 

 Functional analysis 

 Microscopic analysis 

 WHO guidelines 
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 CASA systems, etc. 

 

 

Learning Objectives: The goal of the module is for students to acquire knowledge of the principles of 

the male reproductive system. By the end of the module, participants will be able to name and outline 

the male reproductive system. Students will also be able to describe spermiogenesis in detail.  After 

completing the module, participants will be able to formulate and describe the anatomy, function and 

influencing factors. Each participant will be able to define and describe biochemistry, structure, 

metabolism, and function independently, as well as in a team. By the end of the module, students will 

have mastered important techniques of sperm processing and mobility control.  

 

Teaching and learning activities and methods: Semen processing procedures will be taught. 

 

Prerequisites for participation: Fulfilment of the general admission requirements (see § 1 para. 5) 

 

Frequency of occurrence of Module B: every year 

 

 

Module C: The Female Reproductive System 

§ 2 para. 2, § 4, ECTS credit points: 3.5  

 

Contents: 

 The Fetal Ovary 

 Influencing factors 

 Primordial cells 

 Cell migration 

 Timeline (days/weeks) 

 

 Anatomy and Function of the Female Reproductive System 

 Gonads 

 Organ functions 

 

 Oogenesis 

 Regulating factors 

 CNS, pituitary 

 FSH, LH, E, regulatory circuit 

 Theca and granulosa cells 

 Cell maturation 

 Biochemistry and metabolism of the egg cell 

 Morphology and structure of the egg cell 

 Function of the individual structures of the egg cell 

 

 The Egg Cell – Indicators of Competence 

 Nuclear maturity 

 Cytoplasm 

 Polar bodies 

 Zona pellucida 

 Cumulus cells 
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 ER 

 Mitochondria 

 

 

Learning Objectives: After completing the module, participants will be able to describe the principles 

of the female reproductive system. They will be able to outline the essential structures and define their 

properties. Students will also be able to describe oogenesis in detail. Each participant will be able to 

define and describe biochemistry, structure, metabolism, and function independently, as well as in a 

team. By the end of the module, students will be able to apply important techniques of egg cell 

manipulation by means of models.  

 

Teaching and learning activities and methods: Important methods of egg cell manipulation will be 

practiced by means of models.  

 

Prerequisites for participation: Fulfilment of the general admission requirements (see § 1 para. 5) 

 

Frequency of occurrence of Module C: every year 

 

 

Module D: Embryonic Development and Early Pregnancy 

§ 2 para. 2, § 4, ECTS credit points: 6  

 

Contents: 

 Gamete Interaction – Up to the First Cell Division 

 Fertilization 

 Acrosome reaction 

 Signals between egg and sperm cell 

 Sperm cell – decondensation 

 Activation of the egg cell 

 Meiosis II, PN, spindle cell  

 

 Embryonic Development – From the First Cell Division up to the Implantation 

 Metabolism, positions in the cell, embryonic axis 

 Kinetics, timeline, regulation 

 Apoptosis 

 

 Implantation 

 Hatching, adhesion, invasion, endometrium 

 

 Further Development after the Implantation 

 Gastrulation 

 Organogenesis 

 Sex differentiation 

 

 IVF Outcome 

 hCG secretion, pregnancy test 

 Implantation rate, ultrasound (amniotic cavity, heartbeat) 
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 Problems in Early Pregnancy 

 Ectopic pregnancy 

 Spontaneous abortions 

 Factors on the part of the embryo vs. the uterus 

 

 

Learning Objectives: The goal of the module is to teach students the principles of embryonic 

development and early pregnancy. After completion, they will be able to identify essential influencing 

factors and describe their characteristics. In addition, the participants will be able to apply important 

techniques, identify influencing parameters and their impacts, and draw conclusions.  

 

Teaching and learning activities and methods: Throughout the module, students will learn to 

identify impacts and apply techniques by means of models.  

 

Prerequisites for participation: Fulfilment of the general admission requirements (see § 1 para. 5) 

 

Frequency of occurrence of Module D: every year 

 

 

Module E: Soft Skills 

§ 2 para. 2, § 4, ECTS credit points: 2 

 

Contents: 

 Communication Training 

 Presentation techniques 

 “I can work with everyone” 

 Responsibility 

 How do I deliver bad news 

 How to teach? 

 Empathy 

 Dealing with difficult patients 

 

 Teamwork 

 Team management 

 Project management 

 Group dynamics 

 Feedback strategies 

 Meetings 

 

 

Learning Objectives: After completing Module E, the participants will be able to describe and apply 

the principles of communication and group dynamics. In addition, they will be able to describe the 

essential influencing factors.  

 

Teaching and learning activities and methods: Throughout the entire module, students will learn 

communication and team work. Students will learn how to specifically apply these skills through role 

playing.   
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Prerequisites for participation: Successful completion of the previous courses 

 

Frequency of occurrence of Module E: every year 

 

 

Module F: Ethics 

§ 2 para. 2, § 4, ECTS credit points: 4  

 

Contents: 

 Basics 

 Decision-making 

 Counselling 

 Religion 

 

 

Learning Objectives: The goal of the module is for students to be able to describe the principles of 

ethics. In addition, it is necessary for students throughout the course of the module to be able to 

describe and understand the essential influencing factors and properties in relation to ethics in clinical 

embryology. 

 

Teaching and learning activities and methods: Students will learn how to handle ethical issues by 

means of case studies. They will also learn to recognise parameters that could have an impact. 

 

Prerequisites for participation: Successful completion of the previous courses 

 

Frequency of occurrence of Module F: every year 

 

 

Module G: Causes of Infertility, Detection and Treatment 

§ 2 para. 2, § 4, ECTS credit points: 4  

 

Contents: 

 The Infertile Couple 

 Causes (medical, hormonal, physical, genetically diagnosable infertility in man or woman) 

and their effects 

 Definitions: primary and secondary infertility, female vs. male 

 

 Patient Screening 

 Physical/Serologic/Genetic 

 Criteria for the selection of the test (goal) 

 Screening sperm donors 

 

 Types and Adequate Choice of Treatment 

 Surgical methods 

 Hormonal stimulation 

 Insemination 

 IVF/ICSI (intracytoplasmic sperm injection) 
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 Sperm donation 

 Egg donation 

 

 Ovarian Hyperstimulation 

 Basics 

 Medication options 

 Stimulation protocols (types and principles) 

 OHSS 

 

 After the Birth (Syndromolgy, Human Genetic Counselling, Prenatal and Postnatal Diagnostics) 

 The health of the children 

 Risk factors 

 Maternal factors 

 Paternal factors 

 Multiple pregnancy 

 Chromosomal factors 

 Malformations 

 Imprinting, etc. 

 

 

Learning Objectives: At the end of the module participants will be able to describe the different 

clarifications for sterility in all its forms. They will also be able to describe the main treatment 

methods, their advantages and disadvantages, and the risk profiles. After completing the module, 

students will know the parameters that impact the diagnostics, and will be able to recognise the effects 

and draw conclusions. 

 

Teaching and learning activities and methods: Students learn how to apply and understand the 

importance of comprehensive diagnostics and clear indications by means of case studies.  

 

Prerequisites for participation: Successful completion of the previous courses 

 

Frequency of occurrence of Module G: every year 

 

 

Module H: Reproductive Medicine 

§ 2 para. 2, § 4, ECTS credit points: 4  

 

Contents: 

 Medications 

 Stimulation protocols 

 Side effects and risks 

 Reproductive surgery 

 

 

Learning Objectives: After completing the module, students will be able to name the essential 

medications with their fields of application and side effects. In addition, they will be able to read and 

create stimulation protocols and know the fundamentals of reproductive surgery.   
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Teaching and learning activities and methods: Practice models, reading package leaflets, 

interpreting and creating stimulation protocols. 

 

Prerequisites for participation: Successful completion of the previous courses 

 

Frequency of occurrence of Module H: every year 

 

 

Module I: Laboratory Methods - Practical Work - From Egg Retrieval to Embryo Transfer 

§ 2 para. 2, § 4, ECTS credit points: 14  

 

Contents: 

 Strategies for Selecting an Impregnation Method 

 IVF  or ICSI criteria 

 IVM 

 PESA, TESA, TESE, donor sperm 

 Consequences of serological testing (sample handling and storage) 

 

 The Sperm Sample – Preparation Methods 

 Centrifugation, swim up, “swim out” 

 Functional methods 

 Application: when, what, why, differences between the methods 

 Density gradient 

 Microdrops 

 

 IVF 

 Practical implementation of IVF and ICSI 

 Egg cell retrieval and treatment, insemination 

 

 ICSI 

 Denudation 

 Sperm cell injection 

 Egg cell preparation 

 Egg cell assessment 

 

 Embryo: Assessment, Days 1 - 6 

 Assessment of the pronuclei 

 Morphological criteria 

 Kinetics, genetics, physiology (e.g. amino acid, oxygen metabolism), consequences (freezing 

or transfer) 

 

 Culture Conditions 

 Mediums 

 Culture systems 

 Requirements 

 Physio-chemical parameters (temp, pH, osmolality, Co2) 

 Requirements for each cell stage 
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 Laboratory Equipment 

 Calibration 

 Validation, monitoring, logbooks, maintenance and inspection 

 

 The Microscope 

 Basics of the optical system, calibration, maintenance and inspection 

 

 Embryo Transfer 

 Identity control 

 Number of transferred embryos 

 Loading the catheter and control after the transfer 

 Timetable 

 

 Biopsy of Embryos 

 Opening the zona pellucida (pros and cons) 

 Biopsy options, cell number 

 

 Pre-implantation Genetic Diagnosis 

 Genetics and reproduction 

 Polar bodies biopsy 

 Blastomere biopsy 

 Genetic techniques (FISH, CGH) 

 

 

Learning Objectives: The goal of the module is to familiarize students with the main laboratory 

techniques. At the end of the module students will be able to describe the main procedures and their 

characteristics. They will also be able to apply the main laboratory techniques of embryology and 

recognise influencing parameters and their impacts. This will allow them to draw conclusions. After 

completing the module, students will be able to apply and maintain the main laboratory techniques. 

 

Teaching and learning activities and methods: Students learn how to apply the main laboratory 

techniques of embryology by means of models and gametes. 

 

Prerequisites for participation: Successful completion of the previous courses 

 

Frequency of occurrence of Module I: every year 

 

 

Module J: Cryopreservation 

§ 2 para. 2, § 4, ECTS credit points: 5  

 

Contents: 

 Methods of Freezing and Thawing 

 Fundamentals of cryobiology 

 Cryoprotectives, additives 

 Slow freezing 
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 Vitrification, timetable 

 Advantages and disadvantages of the methods 

 

 Freezing and Thawing of Sperm Cells 

 Theory and practice 

 

 Freezing and Thawing of Egg Cells 

 Theory and practice 

 

 Freezing and Thawing of Embryos 

 Theory and practice 

 

 Freezing and Thawing of Ovarian Tissue 

 Theory and practice 

 

 Freezing and Thawing of Testicular Tissue 

 Theory and practice 

 

 Equipment 

 Machines 

 Straws and other carriers 

 Mediums, contamination of mediums (what and why) 

 Requirements for safety 

 Safe working 

 

 Preparation for the Cryo Transfer 

 Monitoring and timing in the cryo cycle 

 The natural cycle 

 

 

Learning Objectives: The goal of the module is for students to understand and be able to describe the 

basics of cryobiology. Another goal is for students to be able to describe the main parameters and their 

characteristics. 

 

Teaching and learning activities and methods: Participants learn how to apply cryobiology 

techniques with different tissues or cells from models. They also learn to recognise influencing 

parameters and their impacts and draw conclusions.  

 

Prerequisites for participation: Successful completion of the previous courses 

 

Frequency of occurrence of Module J: every year 

 

 

Module K: Quality Inspection, Statistics, Processing of Data, Ethics and Legislation 

§ 2 para. 2, § 4, ECTS credit points: 3  

 

Contents: 
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 Patient Data 

 Identity control 

 Data protection 

 Document storage 

 Security 

 Coding 

 

 Quality Control 

 Identification methods 

 Monitoring of processes, index variables 

 SOPs 

 Traceability 

 Validation 

 Monitoring, use of indices 

 Logbooks 

 When and how and about the need for new methods 

 ISO 9001:2000 

 GxP 

 

 Statistics 

 Evaluation of study sizes 

 Study design 

 Statistical variance 

 Interpretation of results 

 

 Legislation 

 National legislation (what is permitted in your country) 

 Ethical considerations 

 Conduct 

 

 EU Directives 

 Examples of what EU directives cover 

 Application in your country 

 

 New Technologies 

 IVM 

 PGS 

 AHA 

 Polar Aide 

 IMSI 

 Sperm cell selection 

 

 

Learning Objectives: At the end of the module, students will be able to describe the basic principles 

of quality management. Students will then be able to describe and apply significant laws, directives, 

and their importance. 
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Teaching and learning activities and methods: Students learn to apply laws and regulations by 

means of case studies. They also learn to recognise influencing principles and their impacts, and draw 

conclusions.  

 

Prerequisites for participation: Successful completion of the previous courses 

 

Frequency of occurrence of Module K: every year 

 

 

Module L: The History of ART 

§ 2 para. 2, § 4, ECTS credit points: 12 

 

Contents: 

 Bourn Hall 

 IVF and ICSI 

 

 

Learning Objectives: After completing the module, students will be able to describe the history of 

ART. They will be able to describe the essential influencing factors and their characteristics.  

 

Teaching and learning activities and methods: Students learn to draw conclusions through historical 

knowledge.  

 

Prerequisites for participation: Successful completion of the previous courses 

 

Frequency of occurrence of Module L: every year 

 

 

Module M: The IVF Laboratory 

§ 2 para. 2, § 4, ECTS credit points: 6  

 

Contents: 

 Design 

 Equipment 

 Form follows function 

 

 

Learning Objectives: At the end of the module, students will be able to describe an ideal IVF 

laboratory. In addition, they will be able to describe the essential influencing factors and their 

characteristics. 

 

Teaching and learning activities and methods: Students learn influencing parameters and their 

effects and are then able to draw conclusions. 

 

Prerequisites for participation: Successful completion of the previous courses 

 

Frequency of occurrence of Module M: every year 
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Module N: Risks 

§ 2 para. 2, § 4, ECTS credit points: 5  

 

Contents: 

 Contaminated Samples 

 Processing and storage of known or suspected contaminated samples 

 

 Personnel Safety 

 Hygiene 

 Rules and guidelines 

 Means of ensuring personnel safety (gloves, masks, etc.) 

 Avoiding accidents 

 

 Error Prevention, Backup Strategies 

 How to avoid? What to do? 

 E.g.: Mixing up patient samples, loss or damage of gametes in connection with treatment 

 Transfer of the wrong embryo 

 Laboratory equipment failure and backup strategies 

 

 Trouble Shooting 

 

 

Learning Objectives: The goal of the module is for students to recognise and be able to describe the 

risks of reproductive medicine. In addition, they will be able to describe the essential instruments of 

risk management and hygiene. They will also know about work safety.  

 

Teaching and learning activities and methods: Students learn to apply risk management by means 

of case studies. They also learn to recognise influencing parameters with their effects while drawing 

conclusions.  

 

Prerequisites for participation: Successful completion of the previous courses 

 

Frequency of occurrence of Module N: every year 

 

 

Module O: Evidence-Based Medicine 

§ 2 para. 2, § 4, ECTS credit points: 5  

 

Contents: 

 Introduction 

 Studies 

 Decision-making 

 

 

Learning Objectives: The goal of the module is for students to be able to describe the basics of EBM. 

Participants will be able to recognise and describe the essential influencing factors and their 

characteristics. 
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Teaching and learning activities and methods: Students deal with EBM issues by means of case 

studies. They learn influencing parameters and draw conclusions. 

 

Prerequisites for participation: Successful completion of the previous courses 

 

Frequency of occurrence of Module O: every year 

 

 

Module P: Management 

§ 2 para. 2, § 4, ECTS credit points: 2  

 

Contents: 

 Accounting 

 Costs and results 

 Research and development 

 Basics of economics 

 Environmental protection 

 

 

Learning Objectives: After completing the module, students will be able to describe the basics of 

management. They will also be able to describe the essential influencing factors and their 

characteristics.  

 

Teaching and learning activities and methods: Students learn to recognise and deal with 

management issues by means of case studies. 

 

Prerequisites for participation: Successful completion of the previous courses 

 

Frequency of occurrence of Module P: every year 

 

 

 

 


