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Discipline exam/ Auditorium classes non- ECTS | yearsand
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classes 1%t year
Molecular, Total | Lectures | Practices | ECTS I i
Personalized
and I
. 15 10 5 0.5 0.5 1 0 15
Regenerative
Medicine
DISCIPLINE:

MOLECULAR, PERSONALIZED AND REGENERATIVE MEDICINE

TYPE OF DISCIPLINE ACCORDING TO THE UNIFORM STATE REQUIREMENTS:
Optional

LEVEL OF QUALIFICATION:
Master degree /M/

FORMS OF TRAINING:
Lecture courses, practical demonstrations, self-training.

YEAR OF TRAINING:
1%'year

DURATION OF TRAINING:
2" semester

ACADEMIC HOURS:
15 hours of lecture courses and practical demonstrations

TECHNICAL EQUIPMENT APPLIED IN THE TRAINING:
Audiovisual equipment, textbooks.

FORMS OF EVALUATION:
lecture courses, individual work with excellent students.

EVALUATION CRITERIA:
Final evaluation — written test in electronic mode



ASPECTS OF EVALUATION CRITERIA:
Participation in seminars

SEMESTER EXAM:
No

STATE EXAM
No

LECTURER:
Full Professor and Assistant Professors from the Department of Medical Biology and guest recturers

DEPARTMENT:
Medical Biology

ANNOTATION

Molecular medicine is a new field in which molecular structures and mechanisms are studied
through physical, chemical and medical techniques. Fundamental molecular mechanisms of diseases are
identified and molecular strategies for their treatment are developed.Personalized medicine is a modern
medical field that provides individualized therapy for the specific patient. Molecular diagnostics serves
as a basis to step on in order to determine the optimal therapy according to the genetic profile of the
patient. Pharmacogenomics and pharmacogenetics provide an opportunity to create new generations of
drugs and to individualize the treatment of a large number of diseases.Regenerative medicine is closely
related to the basic concept of molecular medicine and can be considered as a model of personalized
medicine. Regenerative medicine is an interdisciplinary field in which fundamental science and clinical
practice are focused on repairing, regenerating and replacing damaged cells, tissues or organs. It
includes a variety of approaches, including small biologically active molecules, gene therapy, stem
cells, cell reprogramming, tissue engineering, biomaterials, and transplant procedures. Regenerative

medicine also uses nanotechnology and clinical approaches to improve patients' health.

BASIC AIMS OF THE DISCIPLINE

In this course students will learn the basics of molecular, personalized and regenerative
medicine, methods of working with stem cells, gene therapy and animal models of diseases, tissue
engineering and how all these areas are implemented in medical practice and patient care.An
introduction to 3D-biological printing and its application in oncology and a short practical module is
provided.The entire course takes 15 hours in which lectures, interactive seminars, discussions and

practical demonstrations are planned.



EXPECTED RESULTS

» to recognize stem cells and their characteristics
» to know the principles of in vitro cell cultures
» to define the scope and applications of molecular, regenerative and personalized medicine

» to be acquainted with the principles and applications of 3D bioprinting

LECTURES

I course, II semester

Ne LECTURE COURSES HOURS

1 | Stem cell-based regenerative medicine: definition, criteria and 1
function

2 | Molecular medicine and gene therapy: principles, tools and 2

applications. Animal models for pre-clinical studies

3 | Principles of tissue and organ engineering in regenerative 3
medicine

4 | Molecular and personalized medicine 2

5 | 3D-bioprinting 2

Total 10

LECTURE Ml — 1 hour
Stem cell-based regenerative medicine: definition, criteria and function. Cell sources for
transplantation. Embryonic stem cells. Adult stem cells. Induced pluripotent stem cells. Medical

applications.

LECTURE Ne2 - 2 hours
Molecular medicine and gene therapy: principles, tools and applications. Gene modification

techniques and gene delivery methods. Carriers for gene therapies. Clinical applications.

LECTURE Ne3 — 3 hours

Animal models for pre-clinical studies. Transgenic animals. Transgenic animals. Animal
models for tissue repair. Pre-clinical studies.Principles of tissue and organ engineering in
regenerative medicine. Biomaterials/scaffold design. Optimized cell growth in 3D &

Bioreactors. Medical issues - skeletal regenerative medicine.



LECTURE Ne4 — 2 hours
Molecular and personalized medicine. Definition, development, mechanisms, medical application,

molecular diagnostics, application in pharmacogenetics and oncology.

LECTURE Ne5 — 2 hours

3D-bioprinting. Definition, principles, application in regenerative medicine and 3D bioprinting.

PRACTICES
Ne PRACTICAL COURSES HOURS
1 | Practical demonstration. Clinical cases. 5
Total 5

PRACTICAL Nel — 5 hours

3D-bioprinting. Molecular and personalized medicine. Practical demonstration. Clinical cases.

BIBLIOGRAPHY

Ben Redwood, Filemon Schoéffer, Brian Garret. The 3D Printing Handbook: Technologies, design
and applications. 9082748509, 9789082748505.

e Richard Horne, Kalani Kirk Hausman. 3D Printing For Dummies (For Dummies (Computers).
ISBN-13: 978-1119386315, ISBN-10: 11193863 14.

e Paul Lee. Regeneration by Design. Rethink Press,2024, ISBN-978-1-78133-857-5.

CONSPECTUS

Cell sources for transplantation. Embryonic stem cells.
Adult stem cells. Induced pluripotent stem cells. Medical applications.
Gene modification techniques and gene delivery methods.

Carriers for gene therapies. Clinical applications.

A

Transgenic and knock-out animals.


https://www.amazon.com/Ben-Redwood/e/B0779K89GK/ref=dp_byline_cont_book_1
https://www.amazon.com/Filemon-Sch%C3%B6ffer/e/B0779GT1NF/ref=dp_byline_cont_book_2
https://www.amazon.com/Brian-Garret/e/B077DKV5T8/ref=dp_byline_cont_book_3
https://www.amazon.com/Richard-Horne/e/B00I1121BG/ref=dp_byline_cont_book_1
https://www.amazon.com/Kalani-Kirk-Hausman/e/B001H6OASY/ref=dp_byline_cont_book_2

. Animal models for tissue repair. Pre-clinical studies.

6

7. Biomaterials/scaffold design.

8. Optimized cell growth in 3D & Bioreactors.

9. Medical issues - skeletal regenerative medicine.

10. Pharmacogenetics - definition, development, mechanisms, medical application.
11. Molecular medicine and molecular diagnostics - application in and oncology.
12. Personalized medicine — goals, principles, applications.

13. Regenerative medicine - definition, principles, application.

14. 3D bioprinting - definition, principles, application.

PARTICIPANTS
The elective course is open to students of Medicine and Dental medicine from 1% year, 2™
semester. The course includes 10 hours of lectures and 5 hours of practicals and ends with a
written test in electronic format, carrying 1 ESTC credit. The candidates can enrol either in

Bulgarian or in English language.

LECTURERS

Prof. Victoria Sarafian, MD, PhD, DMSc
Head of Department of Medical Biology
Medical University-Plovdiv

Chief Asst. Prof. Yordan Sbirkov, PhD
Department of Medical Biology

Guest lecturers:

Prof. Denitsa Docheva, Ph.D.

Department of Musculoskeletal Tissue Regeneration
Orthopaedic Hospital Konig-Ludwig-Haus

& University of Wuerzburg, Germany

Prof. Paul Lee, MD, PhD

University of Lincoln’s College of Health and Science, UK



