Structure of the program

| SEMESTER - first year

No. Code Courses ECTS Hours Total

1. Basic (Applied) Pharmacy 4 24+424+12+12+38 | 120
Nuclear Physics, Radiation Safety and 5 30+30+15+15+60

2. . 150
Regulations

3. Radiopharmaceutical Chemistry 10 60+60+30+30+120 | 300

4 Radioisotope production and 5 30+30+15+15+60 150

' Radiopharmaceutical preparation

5. Quality control of radiopharmaceuticals 6 36+36+18+18+72 | 180

Total ECTS 30 900
Il SEMESTER - first year

No. Code Courses ECTS | Hours Total
Radiopharmaceutical preparation- 8 48+48+24+24+76

6. SPECT, PET and therapeutic 240
radiopharmaceuticals
Good Manufacturing Practice in 4 24+24+12+12+38 120
Radiopharmaceutical production [

8. Optional course 4 24+24+12+12+38 | 120

9. Optional course 4 24+24+12+12+38 | 120

10. Thesis 10 300 300
Total ECTS 30 900




Program of the Course

Annex No.3
Program of the Course - second cycle studies, Academic specialty
1. | Title of the Course Basic (Applied) Pharmacy
2. | Code
3. | Study Program Radiopharmacy
4. | Organizer of the study program University Goce Delcev
(unit or institute, Faculty, Faculty of Medical Sciences
department)
5. | Cycle (first, second and third Second cycle — Academic specialty
cycle)
6. | Academic year / semester First semester/ 7. | Number of 4
First year credits
8. | Professor (s) Prof. Bistra Angelovska
Prof. Elena Drakalska
9. | Requirements for enrollment the /
Course
10. | Purposes of the curriculum (competencies):

- Give to the student the scientific knowledge with practical and theoretical skills
necessary the pharmacists and to operate with the medicinal products and health
related products (radiopharmaceuticals, diagnostic products) in the relevant institutions

11.

Content of the course program:
1. Basic Pharmaceutical Technology

Good Manufacturing Practice
Sterile Manufacture
Pharmaceutical microbiology
Parenteral Preparations
Formulation and Packaging
Pharmaceutical Analysis
Pharmacopoeia monographs

© © N o gk~ N

Quality Assurance and Product Performance

=
o

. Quality Control Procedures
. Stability and Shelf Life

. Regulations and Legal Aspects
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. Marketing Authorizations

=
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. Responsibilities of Personnel




12. | Learning methods:
— lectures - contact teaching,
— e-teaching,
— theoretical and practical exercises,
— assignments,
— consultations,
— preparation of independent seminar work,
— home learning,
— preparatory classes for exams,
— consultations,
— colloquia,
— practical final exercise,
— e-exams
13. | Total available time 4 EKTC x 30 hours = 120 hours
14. | Distribution of available time 30+30+15+15+30=120
15. | Forms of teaching / learning 15.1. | lectures /theoretical - 30 hours
activities contact teaching,
e-teaching
15.2. | theoretical and practical 30 hours
exercises,
e-exams, preparation of
independent seminar
work
16. | Other forms of activities 16.1. | Project tasks 15 hours
16.2. | Individual tasks 15 hours
16.3. | Home learning 30 hours
17. | Method of assessment
17.1. | Tests/ oral exams 70 points
17.2. | Seminars (paper / project - presentation: written 10 points
and/or oral)
17.3. | Activity and participation 20 points
18. | Assessment Criteria (points / score) up 50 points | 5 (five) (P
51to 60 points | 6 (six) (E)
61to 70 points | 7 (seven) (D)
711to 80 points | 8 (eight) (©
81t0 90 points | 9 (nine) (B)
91 to 100 points | 10 (ten) (A)

19. | Signature requirement and passing the
final exam
20. | Language of teaching / study English
21. | Method of monitoring the quality of Self-evaluation

teaching




22.

Literature
Required literature
No. Author Title Publisher Year
1. | Tony Theobald (Editor) | Sampson's Textbook of | Pharmaceutic | 2010
Radiopharmacy al Press
2. Loyd Allen Ansel's LWW:; 11th 2017
Pharmaceutical edition
22.1. Dosage Forms and
Drug Delivery
Systems
3. Martin's Physical LWW; 2016
Parick J. Sinko Pharmacy and Seventh,
Pharmaceutical North
Sciences American
edition
Additional literature
No. Author Title Publisher Year
1. Deborah Lester Elder A Practical Guide to | LWW; 2017
Contemporary 4th edition
Pharmacy Practice
and Compounding
2. Loyd V. Allen Ansels Lippincott 2004
22.2. Pharmaceutical Williams &
Dosage Forms and Wilkins;
Drug Delivery 8th edition
Systems
3. K. Solanki (Editor) Operational Guidance | IAEA 2008
on Hospital
Radiopharmacy
A Safe and Effective
Approach



http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Tony+Theobald&search-alias=books&text=Tony+Theobald&sort=relevancerank

Annex No.3
Program of the Course - second cycle studies, Academic specialty

1. | Title of the Course Nuclear Physics, Radiation Safety and Regulations
2. | Code
3. | Study Program Radiopharmacy
4. | Organizer of the study program University Goce Delcev
(unit or institute, Faculty, Faculty of Medical Sciences
department)
5. | Cycle (first, second and third Second cycle — Academic specialty
cycle)
6. | Academic year / semester First 7. | Number of 5
semester/First credits
year
8. | Professor (s) Prof. Zdenka Stojanovska
9. | Requirements for enrollment the /
Course

10. | Purposes of the curriculum (competencies):

To have high level of knowledge for the Protection and the Safe Use of Radiation Sources,
handling the radioactive materials for human application including Radioactivity Measurement
as well doses estimations.

11. | Content of the course program:

Structure and Properties of Atoms

Nuclear transformations

Interactions of Radiation with Matter

Radiation Detection and Measurement

Dosimetry

Principles of Radiation Protection, Radiation Safety,
Safety of radioactive materials, equipment and facilities
Occupational exposure. Personnel Monitoring, Area Monitoring and Precautions
. Public exposure.

10. Prevention and mitigation of accidents.

11. Safety in the transport of radioactive material

CoNohRLONE




12. | Learning methods:
— lectures - contact teaching,
— e-teaching,
— theoretical and practical exercises,
— assignments,
— consultations,
— preparation of independent seminar work,
— home learning,
— colloquia,
— e-exams
13. | Total available time 5 EKTC x 30 hours = 150 hours
14. | Distribution of available time 30+30+15+15+60=150
15. | Forms of teaching / learning 15.1. | lectures / theoretical - 30 hours
activities contact teaching,
e-teaching
15.2. | theoretical and practical 30 hours
exercises,
e-exams, preparation of
independent seminar
work
16. | Other forms of activities 16.1. | Project tasks 15 hours
16.2. | Individual tasks 15 hours
16.3. | Home learning 60 hours
17. | Method of assessment
17.1. | Tests/ oral exams 70 points
17.2. | Seminars (paper / project - presentation: written 10 points
and/or oral)
17.3. | Activity and participation 20 points
18. | Assessment Criteria (points / score) up 50 points | 5 (five) (3]
51to 60 points | 6 (six) (E)
61 to 70 points | 7 (seven) (D)
711to 80 points | 8 (eight) ©
811t0 90 points | 9 (nine) (B)
91 to 100 points | 10 (ten) (A)

19. | Signature requirement and passing
the final exam
20. | Language of teaching / study English
21. | Method of monitoring the quality of | Self-evaluation

teaching




22.

Literature

Required literature

No. Author Title Publisher Year
1. | Christoph Hoeschen, Radiation Protection in Springer 2013
Sodren Mattsson Nuclear Medicine
(Editors)
22 1. 2. Specific Safety Guide IAEA 2010
No. SSG-46: Radiation
Protection and
Safety in Medical Uses
of lonizing Radiation
3. James E. Martin Physics for Radiation Wiley 2013
Protection, 3rd Edition
Additional literature
No. Author Title Publisher Year
1. IAEA, Safety Reports IAEA 2005
Series No. 40: Applying
Radiation Safety
Standards in Nuclear
22.2. Medicine
2. Gopal B. Saha Fundamentals of Nuclear | Springer 2010
Pharmacy
3. K. Solanki (Editor) Operational Guidance on IAEA 2008

Hospital Radiopharmacy
A Safe and Effective
Approach



http://www.springer.com/978-1-4419-5860-0?cm_mmc=Google-_-Book%20Search-_-Springer-_-0
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AJames+E.+Martin
http://www.google.mk/search?tbo=p&tbm=bks&q=inauthor:%22Gopal+B.+Saha%22
http://www.springer.com/978-1-4419-5860-0?cm_mmc=Google-_-Book%20Search-_-Springer-_-0

Annex No.3

Program of the Course - second cycle studies, Academic specialty

Title of the Course Radiopharmaceutical Chemistry

N

Code

Study Program Radiopharmacy

Organizer of the study program University Goce Delcev
(unit or institute, Faculty, Faculty of Medical Sciences

department)

Cycle (first, second and third Second cycle — Academic specialty

cycle)

Academic year / semester First semester/ 7. | Number of 10

First year credits

Professor (s) Prof. Emilija Janevik-lvanovska

Requirements for enrollment the /
Course

10.

Purposes of the curriculum (competencies):

The course will provide a highly directed and focused training in radiopharmaceutical chemistry
related to the convenient and PET radiopharmaceutical preparation. In addition the course will
provide an overview of Production of Radionuclides and basic Radiopharmacolgy related to the
Mechanisms of Localization of Radiopharmaceuticals depending of their own chemistry.

Competencies after competition of the course:

understanding of radiopharmaceutical chemistry principles, radionuclide production
processes

understanding of metallic and organic radiopharmaceutical radiolabeling techniques.
understanding of chemical mechanisms underlying radiolabeling methods of metallic
and organic radiopharmaceuticals.

understanding of the chemical structure of diagnostic, therapeutic and biological
radiopharmaceuticals.

understanding of radiolabeling techniques.

11.

Content of the course program:

1.

w

N O A

Introduction - Basics on radiochemistry, Radiopharmaceutical Definition, Essential
Properties of Radiopharmaceuticals — physical, chemical, biological, pharmaceutical
properties

Production of Radionuclides - Nuclear reactor, Cyclotron, Radionuclide generators
Radiometal pharmaceuticals | - Radiopharmaceutical chemistry of 99mTc-
Radiopharmaceuticals,

Radiometal pharmaceuticals Il - Radiopharmaceutical chemistry: Re, Cu, In, Ga, Y
Organic radiopharmaceuticals | - Introduction to PET, 11C-radiopharmaceuticals
Organic radiopharmaceuticals Il Radiofluorinations - 18F-radiopharmaceuticals
Organic radiopharmaceuticals Il - Radiohalogenations: Br, I, At

Methods of radiolabeling, Specific factors, Kits




9. Basic Radiopharmacology — Mechanisms of Localization of Radiopharmaceuticals,
Pharmacology Versus Mechanisms of Localization, Biological Basis of Distribution of

Radiopharmaceuticals
10. Radiopharmaceuticals for Diagnostic Purpose
11. Radiopharmaceuticals for Therapeutical Purpose
12. Radiolabeled Blood Cells

12. | Learning methods:
— lectures - contact teaching,
— e-teaching,
— theoretical and practical exercises,
— assignments,
— consultations,
— preparation of independent seminar work,
— home learning,
— preparatory classes for exams,
— consultations,
— colloguia,
— practical final exercise,
— e-exams
13. | Total available time 10 EKTC x 30 hours = 300 hours
14. | Distribution of available time 90+60+30+30+90=300
15. | Forms of teaching / learning 15.1. | lectures / theoretical - 90 hours
activities contact teaching,
e-teaching
15.2. | theoretical and practical 60 hours
exercises,
e-exams, preparation of
independent seminar
work
16. | Other forms of activities 16.1. | Project tasks 30 hours
16.2. | Individual tasks 30 hours
16.3. | Home learning 90 hours
17. | Method of assessment
17.1. | Tests/ oral exams 70 points
17.2. | Seminars (paper / project - presentation: written 10 points
and/or oral)
17.3. | Activity and participation 20 points
18. | Assessment Criteria (points / score) up 50 points | 5 (five) (F)
51to 60 points | 6 (six) (E)
61 to 70 points | 7 (seven) (D)
711to 80 points | 8 (eight) (©
811t0 90 points | 9 (nine) (B)
91 to 100 points | 10 (ten) (A)




19. | Signature requirement and passing
the final exam
20. | Language of teaching / study English
21. | Method of monitoring the quality of | Self-evaluation
teaching
22. | Literature
Required literature
No. Author Title Publisher Year
1. | Tony Theobald (Editor) | Sampson's Textbook of | Pharmaceutic | 2010
Radiopharmacy al Press
2. | Gopal B. Saha Fundamentals of Springer 2010
22.1. Nuclear Pharmacy
3. I. Buvat, E.C. Frey, A.J. | Quantitative Nuclear IAEA 2014
Green and M. Ljungberg | Medicine Imaging:
(Editors) Concepts,
Requirements and
Methods
Additional literature
No. Author Title Publisher Year
1. Richard J. Kowalsky, Radiopharmaceuticals | American 2011
Steven W. Falen in Nuclear Pharmacy Pharmacist
and Nuclear Medicine | Association
2. Azuwuike Owunwanne, | The Handbook of Springer 1995
22.2. Mohan Patel, Samy Radiopharmaceuticals
Sadek
3. K. Solanki (Editor) Operational Guidance | IAEA 2008
on Hospital
Radiopharmacy
A Safe and Effective
Approach



http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Tony+Theobald&search-alias=books&text=Tony+Theobald&sort=relevancerank
http://www.google.mk/search?tbo=p&tbm=bks&q=inauthor:%22Gopal+B.+Saha%22
http://www.springer.com/978-1-4419-5860-0?cm_mmc=Google-_-Book%20Search-_-Springer-_-0
http://www.amazon.com/Richard-J.-Kowalsky/e/B001K8G6PY/ref=dp_byline_cont_book_1
http://www.amazon.com/Steven-W.-Falen/e/B005EJ43UK/ref=dp_byline_cont_book_2
http://link.springer.com/search?facet-author=%22Azuwuike+Owunwanne%22
http://link.springer.com/search?facet-author=%22Mohan+Patel%22
http://link.springer.com/search?facet-author=%22Samy+Sadek%22
http://link.springer.com/search?facet-author=%22Samy+Sadek%22
http://link.springer.com/book/10.1007/978-1-4757-0414-3
http://link.springer.com/book/10.1007/978-1-4757-0414-3
http://www.springer.com/978-1-4419-5860-0?cm_mmc=Google-_-Book%20Search-_-Springer-_-0

Annex No.3

Program of the Course - second cycle studies, Academic specialty

1. | Title of the Course Radionuclide production and Radiopharmaceutical
preparation
2. | Code
3. | Study Program Radiopharmacy
4. | Organizer of the study program University Goce Delcev
(unit or institute, Faculty, Faculty of Medical Sciences
department)
5. | Cycle (first, second and third Second cycle — Academic specialty
cycle)
6. | Academic year / semester First semester/ 7. | Number of 5
First year credits
8. | Professor (s) Prof. Emilija Janevik-lvanovska
9. | Requirements for enroliment the /
Course

10. | Purposes of the curriculum (competencies):

The course will provide a highly directed and focused training in radionuclide production and
radiopharmaceutical preparations including conventional and PET radiopharmaceuticals,
methods of formulation, manufacturing, compounding, labelling and produce the final product as
a dosage form for human application.

Competencies after competition of the course:

understanding the production of radionuclide from nuclear reactors

understanding the production of radionuclide from accelerators/cyclotrons
understanding the production of radionuclide from generator systems

understanding the production of radiopharmaceuticals for diagnostic and therapeutic
purpose

11. | Content of the course program:

PwnN =
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10
11.
12.

Definition of radiopharmaceuticals

Compounding radiopharmaceuticals

Essential components and additives, Conservation, Stability, Conditioning
Formulation of radiopharmaceuticals- pharmaceuticals dosage forms: capsules,
parenteral preparations, oral solutions, suspensions, gases and aerosols
Pharmacovigilance

Kits formulations

99m-Tc labelled radiopharmaceuticals

Other diagnostic radiopharmaceuticals

Radiolabelled blood cells as radiopharmaceuticals

Positron emission radiopharmaceuticals

Magistral preparations

Industrial radiopharmacy , centralized radiopharmacy




12. | Learning methods:
lectures - contact teaching,
e-teaching,
theoretical and practical exercises,
assignments,
consultations,
preparation of independent seminar work,
home learning,
preparatory classes for exams,
consultations,
colloquia,
practical final exercise,
e-exams
13. | Total available time 5 EKTC x 30 hours = 150 hours
14. | Distribution of available time 30+30+15+15+60=150
15. | Forms of teaching / learning 15.1. | lectures / theoretical - 30 hours
activities contact teaching,
e-teaching
15.2. | theoretical and practical 30 hours
exercises,
e-exams, preparation of
independent seminar
work
16. | Other forms of activities 16.1. | Project tasks 15 hours
16.2. | Individual tasks 15 hours
16.3. | Home learning 60 hours
17. | Method of assessment
17.1. | Tests/ oral exams 70 points
17.2. | Seminars (paper / project - presentation: written 10 points
and/or oral)
17.3. | Activity and participation 20 points
18. | Assessment Criteria (points / score) up 50 points | 5 (five) (3]
51to 60 points | 6 (six) (E)
61to 70 points | 7 (seven) (D)
711t0 80 points | 8 (eight) (©
81t0 90 points | 9 (nine) (B)
91 to 100 points | 10 (ten) (A)
19. | Signature requirement and passing
the final exam
20. | Language of teaching / study English
21. | Method of monitoring the quality of | Self-evaluation

teaching




22.

Literature

Required literature

No. Author Title Publisher Year
1. | Tony Theobald (Editor) | Sampson's Textbook of | Pharmaceutic | 2010
Radiopharmacy al Press
2. | Gopal B. Saha Fundamentals of Springer 2010
22.1. Nuclear Pharmacy
3. I. Buvat, E.C. Frey, A.J. | Quantitative Nuclear IAEA 2014
Green and M. Ljungberg | Medicine Imaging:
(Editors) Concepts,
Requirements and
Methods
Additional literature
No. Author Title Publisher Year
1. Richard J. Kowalsky, Radiopharmaceuticals | American 2011
Steven W. Falen in Nuclear Pharmacy Pharmacist
and Nuclear Medicine | Association
2. Azuwuike Owunwanne, | The Handbook of Springer 1995
22.2. Mohan Patel, Samy Radiopharmaceuticals
Sadek
3. K. Solanki (Editor) Operational Guidance IAEA 2008

on Hospital
Radiopharmacy

A Safe and Effective
Approach



http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Tony+Theobald&search-alias=books&text=Tony+Theobald&sort=relevancerank
http://www.google.mk/search?tbo=p&tbm=bks&q=inauthor:%22Gopal+B.+Saha%22
http://www.springer.com/978-1-4419-5860-0?cm_mmc=Google-_-Book%20Search-_-Springer-_-0
http://www.amazon.com/Richard-J.-Kowalsky/e/B001K8G6PY/ref=dp_byline_cont_book_1
http://www.amazon.com/Steven-W.-Falen/e/B005EJ43UK/ref=dp_byline_cont_book_2
http://link.springer.com/search?facet-author=%22Azuwuike+Owunwanne%22
http://link.springer.com/search?facet-author=%22Mohan+Patel%22
http://link.springer.com/search?facet-author=%22Samy+Sadek%22
http://link.springer.com/search?facet-author=%22Samy+Sadek%22
http://link.springer.com/book/10.1007/978-1-4757-0414-3
http://link.springer.com/book/10.1007/978-1-4757-0414-3
http://www.springer.com/978-1-4419-5860-0?cm_mmc=Google-_-Book%20Search-_-Springer-_-0

Annex No.3

Program of the Course - second cycle studies, Academic specialty

1. | Title of the Course Quality control of radiopharmaceuticals
2. | Code
3. | Study Program Radiopharmacy
4. | Organizer of the study program University Goce Delcev
(unit or institute, Faculty, Faculty of Medical Sciences
department)
5. | Cycle (first, second and third Second cycle — Academic specialty
cycle)
6. | Academic year / semester First semester/ 7. | Number of 6
First year credits
8. | Professor (s) Prof. Biljana Gjorgeska
Prof. Zorica Arsova
Prof. Marija Darkovska Serafimovska
9. | Requirements for enrollment the /
Course
10. | Purposes of the curriculum (competencies):
Develop understanding in theoretical and practical aspects of Quality Control of
radiopharmaceuticals together with methods and equipment necessary to analyze the purity of
the samples. This course will also illustrate procedures and instrumentation that allow to asses
purity specifications required to ensure injectability of a radiopharmaceutical. Moreover, this
course will also cover topics such as principles of Good Laboratory Practice (GLP), validation
plan and methods, quality assurance, record keeping and documentation.
11. | Content of the course program:

1. Introduction to Quality Control of Radiopharmaceuticals

Pharmacopoeia

Quality Control of starting materials
Specific yield and integrity of labelled compounds

2. Radionuclidic purity

Determination of Radionuclidic purity

Radiation detectors for radiopharmaceuticals - Dose calibrators
Radiation detectors for radiopharmaceuticals - gamma spectrometry
Gamma-spectrum analysis

Radiochemical purity

Principles of Chromatography

Planar and Gas Chromatography

Electrophoresis

Column Chromatography: HPLC

HPLC equipment

Chemical purity

Principles

Determination of chemical impurities

Pharmaceutical requirements




5. Biological purity
Sterility
Apirogenicity
Cells viability
6. Practical aspects of QC for radiopharmaceuticals
QC for SPECT radiopharmaceuticals
QC for PET radiopharmaceuticals
QC for PET radiopharmaceuticals
QC for Therapeutic radiopharmaceuticals
7. Principles of GLP
Standard Operating Procedures
Performance of the study and reporting of study results
Guideline on the non-clinical requirements for radiopharmaceuticals
8. Methods of validation
Validation of analytical procedures
Types of validated analytical procedures
Methodology for validation
Methodology for validation
9. Quality assurance in radiopharmacy
Approval for marketing authorization of a radiopharmaceutical
Calibration, validation and verification of equipment, instruments, and other devices
Calibration, validation and verification of equipment, instruments, and other devices
10.Perform tests at appropriate intervals and record results
Quality specifications
Quality control of radiopharmaceuticals
Stability testing of radiopharmaceuticals
11.Documentation and keeping records

12. | Learning methods:
— lectures - contact teaching,
— e-teaching,
— theoretical and practical exercises,
— assignments,
— consultations,
— preparation of independent seminar work,
— home learning,
— preparatory classes for exams,
— consultations,
— collogquia,
— practical final exercise,
— e-exams
13. | Total available time 6 EKTC x 30 hours = 180 hours
14. | Distribution of available time 60+30+15+15+60=180
15. | Forms of teaching / learning 15.1. | lectures / theoretical - contact 60 hours
activities teaching, e-teaching
15.2. | theoretical and practical 30 hours
exercises,

e-exams, preparation of
independent seminar work




16. | Other forms of activities 16.1. | Project tasks 15 hours
16.2. | Individual tasks 15 hours
16.3. | Home learning 60 hours
17. | Method of assessment
17.1. | Tests/ oral exams 70 points
17.2. | Seminars (paper / project - presentation: written 10 points
and/or oral)
17.3. | Activity and participation 20 points
18. | Assessment Criteria (points / score) up 50 points | 5 (five) (F)
51to 60 points | 6 (six) (E)
61to 70 points | 7 (seven) (D)
71to 80 points | 8 (eight) ©
81to 90 points | 9 (nine) (B)
91 to 100 points | 10 (ten) (A)
19. | Signature requirement and passing
the final exam
20. | Language of teaching / study English
21. | Method of monitoring the quality of | Self-evaluation
teaching
22. | Literature
Required literature
No. Author Title Publisher Year
1. | Tony Theobald (Editor) | Sampson's Textbook of | Pharmaceutic | 2010
Radiopharmacy al Press
221. 2. | Gopal B. Saha Fundamentals of Nuclear | Springer 2010
Pharmacy
3. IAEA IAEA-TECDOC-1856 IAEA 2018
Quality Control in the
Production of
Radiopharmaceuticals
Additional literature
No. Author Title Publisher Year
1. Richard J. Kowalsky, Radiopharmaceuticals in | American 2011
Steven W. Falen Nuclear Pharmacy and Pharmacist
Nuclear Medicine Association
2992 | 2. Azuwuike The Handbook of Springer 1995
Owunwanne, Mohan Radiopharmaceuticals
Patel, Samy Sadek
3. K. Solanki (Editor) Operational Guidance on | IAEA 2008

Hospital Radiopharmacy
A Safe and Effective
Approach



http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Tony+Theobald&search-alias=books&text=Tony+Theobald&sort=relevancerank
http://www.google.mk/search?tbo=p&tbm=bks&q=inauthor:%22Gopal+B.+Saha%22
http://www.springer.com/978-1-4419-5860-0?cm_mmc=Google-_-Book%20Search-_-Springer-_-0
http://www.amazon.com/Richard-J.-Kowalsky/e/B001K8G6PY/ref=dp_byline_cont_book_1
http://www.amazon.com/Steven-W.-Falen/e/B005EJ43UK/ref=dp_byline_cont_book_2
http://link.springer.com/search?facet-author=%22Azuwuike+Owunwanne%22
http://link.springer.com/search?facet-author=%22Azuwuike+Owunwanne%22
http://link.springer.com/search?facet-author=%22Mohan+Patel%22
http://link.springer.com/search?facet-author=%22Mohan+Patel%22
http://link.springer.com/search?facet-author=%22Samy+Sadek%22
http://link.springer.com/book/10.1007/978-1-4757-0414-3
http://link.springer.com/book/10.1007/978-1-4757-0414-3
http://www.springer.com/978-1-4419-5860-0?cm_mmc=Google-_-Book%20Search-_-Springer-_-0

Annex No.3

Program of the Course - second cycle studies, Academic specialty

1. | Title of the Course Radiopharmaceutical preparation - SPECT, PET and
therapeutic radiopharmaceuticals
2. | Code
3. | Study Program Radiopharmacy
4. | Organizer of the study program University Goce Delcev
(unit or institute, Faculty, Faculty of Medical Sciences
department)
5. | Cycle (first, second and third Second cycle — Academic specialty
cycle)
6. | Academic year / semester Second 7. | Number of 8
semester/ First credits
year
8. | Professor (s) Prof. Emilija Janevik-lvanovska
9. | Requirements for enroliment the /
Course
10. | Purposes of the curriculum (competencies):
Understanding practical aspects of manufacturing of SPECT, PET and therapeutic
radiopharmaceuticals and capability to contribute in all steps of production process, methods of
labelling including quality control of final products and clinical application
11. | Content of the course program:

=

©CoOoNoOrWN

10.
11.
12.

13.
14.
15.
16.

Basic principles of preparation of SPECT, PET and therapeutic
radiopharmaceuticals

Orientation to Radiopharmacy Practice

Procurement of Radiopharmaceuticals

Compounding Procedure of Radiopharmaceuticals

Principles of Cyclotron Operation/ Generator- Radionuclide Production
99Mo0/99mTc generator production

99mTc radiopharmaceuticals

Kit preparation for 99mTc radiopharmaceuticals

Synthesis and Applications of F18 based radiopharmaceuticals - Synthesis and
Applications of 18F- fluorodeoxyglucose

Synthesis and Applications C11 based radiopharmaceuticals

Production of very short-lived PET radiopharmaceuticals - N13, O15
Generator produced Radionuclides 82Rb, Ga68, 62Cu - Production of Ga-68
based radiopharmaceuticals

Production of new PET radiopharmaceuticals Cu64, Zr 89

Preparing therapeutic radiopharmaceuticals

Preparation of the material for production

Release of produced SPECT, PET and therapeutic radiopharmaceuticals




17.Quality Control of produced radiopharmaceuticals - GC and HPLC as tools for

purification and quality assurance;
18.Dispensing and Distribution of Radiopharmaceuticals
19.Waste disposal and radiation safety procedures

20.cGMP Standards for Clinical application of Radiopharmaceuticals
21.Accepted Clinical Applications of SPECT, PET and therapeutic

radiopharmaceuticals - Neurology, Oncology, Cardiology

22.Kinetic Modelling of SPECT, PET and therapeutic radiopharmaceuticals

23.Radiation measurement

12.

Learning methods:

— lectures - contact teaching,

— e-teaching,

— theoretical and practical exercises,

— assignments,

— consultations,

— preparation of independent seminar work,
— home learning,

— preparatory classes for exams,

— consultations,

— colloquia,
— practical final exercise,
— e-exams
13. | Total available time 8 EKTC x 30 hours = 240 hours
14. | Distribution of available time 90+60+15+15+60=180
15. | Forms of teaching / learning 15.1. | lectures / theoretical - 90 hours
activities contact teaching,
e-teaching
15.2. | theoretical and practical 60 hours
exercises,
e-exams, preparation of
independent seminar
work
16. | Other forms of activities 16.1. | Project tasks 15 hours
16.2. | Individual tasks 15 hours
16.3. | Home learning 60 hours
17. | Method of assessment
17.1. | Tests/ oral exams 70 points
17.2. | Seminars (paper / project - presentation: written 10 points
and/or oral)
17.3. | Activity and participation 20 points
18. | Assessment Criteria (points / score) up 50 points | 5 (five) (F)
51 to 60 points | 6 (six) (E)
61to 70 points | 7 (seven) (D)
71to 80 points | 8 (eight) ©




81to 90 points | 9 (nine) (B)
91 to 100 points | 10 (ten) (A)
19. | Signature requirement and passing
the final exam
20. | Language of teaching / study English
21. | Method of monitoring the quality of | Self-evaluation
teaching
22. | Literature
Required literature
No. Author Title Publisher Year
1. | Tony Theobald (Editor) | Sampson's Textbook of | Pharmaceutic | 2010
Radiopharmacy al Press
22.1. 2. | Gopal B. Saha Fundamentals of Nuclear | Springer 2010
Pharmacy
3. | Sharma S.K. Progress in PET Nova 2016
Radiopharmaceuticals Biomedical
(Quality Control and USA
Theranostics)
Additional literature
No. Author Title Publisher Year
1. Richard J. Kowalsky, Radiopharmaceuticals in | American 2011
Steven W. Falen Nuclear Pharmacy and Pharmacist
Nuclear Medicine Association
2. Scott P.J.H., Hockley | Radiochemical Wiley 2011
B.G. Synthesis
22.2. Radiopharmaceuticals
for Positron Emission
Tomography
Volume 1
3. K. Solanki (Editor) Operational Guidance on | IAEA 2008
Hospital Radiopharmacy
A Safe and Effective
Approach



http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Tony+Theobald&search-alias=books&text=Tony+Theobald&sort=relevancerank
http://www.google.mk/search?tbo=p&tbm=bks&q=inauthor:%22Gopal+B.+Saha%22
http://www.springer.com/978-1-4419-5860-0?cm_mmc=Google-_-Book%20Search-_-Springer-_-0
http://www.amazon.com/Richard-J.-Kowalsky/e/B001K8G6PY/ref=dp_byline_cont_book_1
http://www.amazon.com/Steven-W.-Falen/e/B005EJ43UK/ref=dp_byline_cont_book_2

Annex No.3

Program of the Course - second cycle studies, Academic specialty

1. | Title of the Course Good Manufacturing Practice in
Radiopharmaceutical production
2. | Code
3. | Study Program Radiopharmacy
4. | Organizer of the study program University Goce Delcev
(unit or institute, Faculty, Faculty of Medical Sciences
department)
5. | Cycle (first, second and third Second cycle — Academic specialty
cycle)
6. | Academic year / semester Second 7. | Number of 4
semester/ First credits
year
8. | Professor (s) Prof. Emilija Janevik-lvanovska
9. | Requirements for enrollment the /
Course
10. | Purposes of the curriculum (competencies):
Understanding GMP principles and practice and be able to plan and implement Good
manufacturing practice in Radiopharmacy.
Be able to develop comprehensive list of Standard Operating procedures for
implementation of Good Manufacturing Practice for clinical and research applications.
Be able to plan and implement Pharmaceutical Quality system and complete cycle of internal
quality audits.
11. | Content of the course program:

1.Good Manufacturing Practice: definitions, requirements and historical background
2. GMP Categories

3. GMP for Manufacture of Radiopharmaceuticals

4. Quality Management and Standard Operating Procedures SOPs

5. Quality Assurance

6. Quality Control

7. Qualification and validation (DQ, 1Q, OQ, PQ)

8. Principles for documentation in GMP

9. Complaints

10.
11.
12.
13.
14.

Risk analysis and risk assessment

Sterile and aseptic production

Audit and Inspection

Process of manufacturing of PET of Radiopharmaceuticals — example
Requirements for radiolabeling of cell lines and proteins.




12. | Learning methods:
lectures - contact teaching,
e-teaching,
theoretical and practical exercises,
assignments,
consultations,
preparation of independent seminar work,
home learning,
preparatory classes for exams,
consultations,
colloquia,
practical final exercise,
e-exams
13. | Total available time 4 EKTC x 30 hours = 120 hours
14. | Distribution of available time 30+30+15+15+30=120
15. | Forms of teaching / learning 15.1. | lectures / theoretical - 30 hours
activities contact teaching,
e-teaching
15.2. | theoretical and practical 30 hours
exercises,
e-exams, preparation of
independent seminar
work
16. | Other forms of activities 16.1. | Project tasks 15 hours
16.2. | Individual tasks 15 hours
16.3. | Home learning 30 hours
17. | Method of assessment
17.1. | Tests/ oral exams 70 points
17.2. | Seminars (paper / project - presentation: written 10 points
and/or oral)
17.3. | Activity and participation 20 points
18. | Assessment Criteria (points / score) up 50 points | 5 (five) (3]
51to 60 points | 6 (six) (E)
61to 70 points | 7 (seven) (D)
711t0 80 points | 8 (eight) (©
81t0 90 points | 9 (nine) (B)
91 to 100 points | 10 (ten) (A)
19. | Signature requirement and passing
the final exam
20. | Language of teaching / study English
21. | Method of monitoring the quality of | Self-evaluation

teaching




Literature

Required literature

No. Author Title Publisher Year
1. |WHO ANNEX 3 WHO 2003
Guidelines on Good
Manufacturing TWHS ical
Practices for Rec n;ca
radiopharmaceutical Szlrci)g;
products No. 908
9.1.
2. Annex 3 EudraLex 2009
EU Manufacture of
Radiopharmaceuticals
3. | The Radiopharmacy | Guidance on current | Eur J Nucl 2010
Committee of the good radiopharmacy | Med Mol
EANM practice (cGRPP) for |Imaging
the small-scale 37:1049—-
preparation of 1062
radiopharmaceuticals
Additional literature
No. Author Title Publisher Year
1. EMA Compilation of EMA 2014
Community
Procedures on
Inspections and
Exchange of
Information
92. 2. |IAEA Quality Control IAEA 2018
in the Production of
- - IAEA-
Radiopharmaceuticals TECDOC-
1856
Vienna
3. K. Solanki (Editor) Operational Guidance on | IAEA 2008

Hospital Radiopharmacy
A Safe and Effective
Approach




Annex No.3
Program of the Course - second cycle studies, Academic specialty

1. | Title of the Course Regulatory Requirements for Radiopharmaceuticals
— preclinical and clinical studies
2. | Code
3. | Study Program Radiopharmacy
4. | Organizer of the study program University Goce Delcev
(unit or institute, Faculty, Faculty of Medical Sciences
department)
5. | Cycle (first, second and third Second cycle — Academic specialty
cycle)
6. | Academic year / semester First / Second 7. | Number of 4
semester/ First credits
year - optional
8. | Professor (s) Prof. Emilija Janevik-lvanovska
9. | Requirements for enrollment the /
Course

10. | Purposes of the curriculum (competencies):

To understand regulatory requirements related to usage of radiopharmaceuticals in
preclinical and clinical trials.

To have a closer look at each stage to better understand what goes into early clinical
development and preparation for approval of a radiopharmaceuticals

To understand whether a radiopharmaceuticals are ready for clinical trials (the so-called move
from bench to bedside) involves extensive preclinical studies that yield preliminary efficacy,
toxicity, pharmacokinetic and safety information.

11. | Content of the course program:

Preclinical studies

Phase O clinical trial

Phase |-V versus early and late phase clinical trials
Phase |

Phase

Phase Il

Phase IV

Toxicological studies

. Design and perform observational and experimental clinical research
10. Bioequivalence

11.Bioequivalence trials at Profil

12. Biosimilars

CoOoNoO~WNPE




12. | Learning methods:
— lectures - contact teaching,
— e-teaching,
— theoretical and practical exercises,
— assignments,
— consultations,
— preparation of independent seminar work,
— home learning,
— preparatory classes for exams,
— consultations,
— colloguia,
— practical final exercise,
— e-exam
13. | Total available time 4 EKTC x 30 hours = 120 hours
14. | Distribution of available time 30+30+15+15+30=120
15. | Forms of teaching / learning 15.1. | lectures / theoretical - 30 hours
activities contact teaching,
e-teaching
15.2. | theoretical and practical 30 hours
exercises,
e-exams, preparation of
independent seminar
work
16. | Other forms of activities 16.1. | Project tasks 15 hours
16.2. | Individual tasks 15 hours
16.3. | Home learning 30 hours
17. | Method of assessment
17.1. | Tests/ oral exams 70 points
17.2. | Seminars (paper / project - presentation: written 10 points
and/or oral)
17.3. | Activity and participation 20 points
18. | Assessment Criteria (points / score) up 50 points | 5 (five) (3]
51to0 60 points | 6 (six) (E)
61to 70 points | 7 (seven) (D)
711t0 80 points | 8 (eight) (©
81t0 90 points | 9 (nine) (B)
91 to 100 points | 10 (ten) (A)
19. | Signature requirement and passing
the final exam
20. | Language of teaching / study English
21. | Method of monitoring the quality of | Self-evaluation

teaching




22.

Literature

Required literature

No. Author Title Publisher Year
1. | Tony Theobald (Editor) | Sampson's Textbook of | Pharmaceutic | 2010
Radiopharmacy al Press
2. | Gopal B. Saha Fundamentals of Springer 2010
22.1. Nuclear Pharmacy
3. | Mark Rogge Preclinical Drug CRC Press; | 2009
David R.Taft Development (Drugs | 2nd edition
and the
Pharmaceutical
Sciences)
Additional literature
No. Author Title Publisher Year
1. Richard J. Kowalsky, Radiopharmaceuticals | American 2011
Steven W. Falen in Nuclear Pharmacy Pharmacist
and Nuclear Medicine | Association
22.2. [ 3 Stephen B. Hulley Designing Clinical Lippincott 2013
Research Williams &
Wilkins;
4th edition
3. Lawrence M. Friedman | Fundamentals of Springer; 2015
Clinical Trials 5th edition



http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Tony+Theobald&search-alias=books&text=Tony+Theobald&sort=relevancerank
http://www.google.mk/search?tbo=p&tbm=bks&q=inauthor:%22Gopal+B.+Saha%22
http://www.springer.com/978-1-4419-5860-0?cm_mmc=Google-_-Book%20Search-_-Springer-_-0
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Mark+Rogge&text=Mark+Rogge&sort=relevancerank&search-alias=books
http://www.amazon.com/Richard-J.-Kowalsky/e/B001K8G6PY/ref=dp_byline_cont_book_1
http://www.amazon.com/Steven-W.-Falen/e/B005EJ43UK/ref=dp_byline_cont_book_2
https://www.amazon.com/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=Lawrence+M.+Friedman&text=Lawrence+M.+Friedman&sort=relevancerank&search-alias=digital-text

Annex No.3
Program of the Course - second cycle studies, Academic specialty

1. | Title of the Course Quality Assurance, Quality Risk Management,
Marketing Authorisations
2. | Code
3. | Study Program Radiopharmacy
4. | Organizer of the study program University Goce Delcev
(unit or institute, Faculty, Faculty of Medical Sciences
department)
5. | Cycle (first, second and third Second cycle — Academic specialty
cycle)
6. | Academic year / semester First / Second 7. | Number of 4
semester/ First credits
year - optional
8. | Professor (s) Prof. Biljana Gjorgeska
9. | Requirements for enroliment the /
Course

10. | Purposes of the curriculum (competencies):

Develop through understanding of regulatory requirements of radiopharmaceutical
product registration process, compounding and manufacturing of radiopharmaceuticals.
Develop through understanding of practical aspects of external audits and regulatory
inspections

11. | Content of the course program:

1.EU and FDA Radiopharmacy regulations

2. Quality assurance process

3. Quality management

4. Compounding and manufacturing of radiopharmaceuticals
5. Marketing authorisation process

6.Regulatory audits

7.Regulatory inspections

8.Risk assessment

9. Audit — internal and external auditing

12. | Learning methods:

— lectures - contact teaching,

— e-teaching,

— theoretical and practical exercises,
— assignments,

— consultations,




— preparation of independent seminar work,

— home learning,

— preparatory classes for exams,

— consultations,

— colloguia,
— practical final exercise,
— e-exam
13. | Total available time 4 EKTC x 30 hours = 120 hours
14. | Distribution of available time 30+30+15+15+30=120
15. | Forms of teaching / learning 15.1. | lectures / theoretical - 30 hours
activities contact teaching,
e-teaching
15.2. | theoretical and practical 30 hours
exercises,
e-exams, preparation of
independent seminar
work
16. | Other forms of activities 16.1. | Project tasks 15 hours
16.2. | Individual tasks 15 hours
16.3. | Home learning 30 hours
17. | Method of assessment
17.1. | Tests / oral exams 70 points
17.2. | Seminars (paper / project - presentation: written 10 points
and/or oral)
17.3. | Activity and participation 20 points
18. | Assessment Criteria (points / score) up 50 points | 5 (five) (3]
51to 60 points | 6 (six) (E)
61 to 70 points | 7 (seven) (D)
711to 80 points | 8 (eight) ©
81t0 90 points | 9 (nine) (B)
91 to 100 points | 10 (ten) (A)
19. | Signature requirement and passing
the final exam
20. | Language of teaching / study English
21. | Method of monitoring the quality of | Self-evaluation

teaching




22.

Literature

Required literature

No. Author Title Publisher Year
1. | Tony Theobald (Editor) | Sampson's Textbook of | Pharmaceutic | 2010
Radiopharmacy al Press
2. | IAEA Good Manufacturing Geneva, 2014
Practices for World
Pharmaceutical Health
Products. In: WHO Organization
22.1. Expert Committee on | |,
Specifications for (WHO
Pharmaceutical Technical
Preparations. Thirty- Report
second report. Series, No.
986).
Annex 2
3. | Gopal B. Saha Fundamentals of Springer 2010
Nuclear Pharmacy
Additional literature
No. Author Title Publisher Year
1. Richard J. Kowalsky, Radiopharmaceuticals | American 2011
Steven W. Falen in Nuclear Pharmacy Pharmacist
and Nuclear Medicine | Association
2. IAEA HD-Guidance Swissmedic | IAEA
222 document
Authorization
radiopharmaceutical
3. IAEA Good Practice for Vienna, |IAEA
Introducing International
Radiopharmaceutical | Atomic
s for Clinical Use Energy

Agency,



http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Tony+Theobald&search-alias=books&text=Tony+Theobald&sort=relevancerank
http://www.google.mk/search?tbo=p&tbm=bks&q=inauthor:%22Gopal+B.+Saha%22
http://www.springer.com/978-1-4419-5860-0?cm_mmc=Google-_-Book%20Search-_-Springer-_-0
http://www.amazon.com/Richard-J.-Kowalsky/e/B001K8G6PY/ref=dp_byline_cont_book_1
http://www.amazon.com/Steven-W.-Falen/e/B005EJ43UK/ref=dp_byline_cont_book_2

Annex No.3

Program of the Course - second cycle studies, Academic specialty

1. | Title of the Course Radiopharmacology

2. | Code

3. | Study Program Radiopharmacy

4. | Organizer of the study program University Goce Delcev

(unit or institute, Faculty, Faculty of Medical Sciences
department)

5. | Cycle (first, second and third Second cycle — Academic specialty

cycle)

6. | Academic year / semester First / Second 7. | Number of 4
semester/ First credits
year - optional

8. | Professor (s) Prof. Marija Darkovska Serafimovska

9. | Requirements for enrollment the /

Course

10. | Purposes of the curriculum (competencies):

To provide the knowledge of basic principles of effects of radiopharmaceuticals after their
application for diagnostic and therapetical purpose including dosimetry.

11. | Content of the course program:

15. Medical terminology used in radiopharmacy
16. Basic principles of pharmacology
17. LADME process
18. Ideal qualities of radiopharmaceuticals, methods of radiolabeling
19. Principles of mechanism of localization of radiopharmaceuticals
20. The principles of imaging procedures using radiopharmaceuticals
21. The principles of therapeutic procedures using radiopharmaceuticals
22. Dosimetric aspects of radiopharmaceutical applications
12. | Learning methods:

— lectures - contact teaching,

— e-teaching,

— theoretical and practical exercises,
— assignments,

— consultations,

— preparation of independent seminar work,
— home learning,

— preparatory classes for exams,

— consultations,

— colloquia,

— practical final exercise,

— _e-exam




13. | Total available time 4 EKTC x 30 hours = 120 hours
14. | Distribution of available time 30+30+15+15+30=120
15. | Forms of teaching / learning 15.1. | lectures / theoretical - 30 hours
activities contact teaching,
e-teaching
15.2. | theoretical and practical 30 hours
exercises,
e-exams, preparation of
independent seminar
work
16. | Other forms of activities 16.1. | Project tasks 15 hours
16.2. | Individual tasks 15 hours
16.3. | Home learning 30 hours
17. | Method of assessment
17.1. | Tests/ oral exams 70 points
17.2. | Seminars (paper / project - presentation: written 10 points
and/or oral)
17.3. | Activity and participation 20 points
18. | Assessment Criteria (points / score) up 50 points | 5 (five) (3]
51 to 60 points | 6 (six) (E)
61to 70 points | 7 (seven) (D)
711to0 80 points | 8 (eight) ©
81to 90 points | 9 (nine) (B)
91 to 100 points | 10 (ten) (A)
19. | Signature requirement and passing
the final exam
20. | Language of teaching / study English
21. | Method of monitoring the quality of | Self-evaluation
teaching
22. | Literature
Required literature
No. Author Title Publisher Year
1. | Tony Theobald (Editor) | Sampson's Textbook of | Pharmaceutic | 2010
Radiopharmacy al Press
291 2. | Gopal B. Saha Fundamentals of Springer 2010
o Nuclear Pharmacy
3. I. Buvat, E.C. Frey, A.J. | Quantitative Nuclear IAEA 2014

(Editors)

Green and M. Ljungberg | Medicine Imaging:

Concepts,
Requirements and
Methods



http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Tony+Theobald&search-alias=books&text=Tony+Theobald&sort=relevancerank
http://www.google.mk/search?tbo=p&tbm=bks&q=inauthor:%22Gopal+B.+Saha%22
http://www.springer.com/978-1-4419-5860-0?cm_mmc=Google-_-Book%20Search-_-Springer-_-0

22.2.

Additional literature

No. Author Title Publisher Year
1. Richard J. Kowalsky, Radiopharmaceuticals | American 2011
Steven W. Falen in Nuclear Pharmacy Pharmacist
and Nuclear Medicine Association
2. Azuwuike Owunwanne, | The handbook of Springer 1995
Mohan Patel, Samy Radiopharmaceutical
Sadek
3. K. Solanki (Editor) Operational Guidance IAEA 2008

on Hospital
Radiopharmacy

A Safe and Effective
Approach



http://www.amazon.com/Richard-J.-Kowalsky/e/B001K8G6PY/ref=dp_byline_cont_book_1
http://www.amazon.com/Steven-W.-Falen/e/B005EJ43UK/ref=dp_byline_cont_book_2
http://link.springer.com/search?facet-author=%22Azuwuike+Owunwanne%22
http://link.springer.com/search?facet-author=%22Mohan+Patel%22
http://link.springer.com/search?facet-author=%22Samy+Sadek%22
http://link.springer.com/search?facet-author=%22Samy+Sadek%22
http://www.springer.com/978-1-4419-5860-0?cm_mmc=Google-_-Book%20Search-_-Springer-_-0

Annex No.3

Program of the Course - second cycle studies, Academic specialty

1. | Title of the Course Radiation Biology
2. | Code
3. | Study Program Radiopharmacy
4. | Organizer of the study program University Goce Delcev
(unit or institute, Faculty, Faculty of Medical Sciences
department)
5. | Cycle (first, second and third Second cycle — Academic specialty
cycle)
6. | Academic year / semester First / Second 7. | Number of
semester/ First credits
year - optional
8. | Professor (s) Prof. Nevenka Velickovska
9. | Requirements for enroliment the /
Course
10. | Purposes of the curriculum (competencies):
The objectives of the training programme are to educate and train pharmacist in
radiation biology up to the level of being recognized as a specialist that should have:

- Enough theoretical knowledge and practical skills for the competent, safe,
ethical and compassionate practice of radiation biology at the level for which
they have been trained.

- Technical expertise in radiation biology at the required level based on the
available resources and knowledge of the whole scope of radiation biology and
the adverse effects of radiation including radiation related complications.

- Sufficient interest, knowledge and skills to contribute to future developments in
radiation biology.

11. | Content of the course program:

12.Interaction of lonizing Radiation with Matter - Types of radiation, Interactions of
Radiation with Emphasis on Biological Systems, Units of Energy Transfer
13.Initial Physical and Chemical Actions of Imparted Energy (including application to

RBE and Quality Factors)

14.Radiation Chemistry - General Concepts, Aqueous Systems, lonization, excitation
and formation of free radicals
15.Initial reactions (including influence of LET, oxygen and various compounds on free

radical forming reactions) and Factors Affecting Reactions




16.Cellular Response - Effect on Cells, Sensitive Organelles, Concept of Target(s) and
Radiosensitivity, Response to Increasing Radiation Dose, Factors Influencing
Response and effects on Nucleic Acids and Radiation Genetics (Hereditary Effects)

17.Whole-Body Effects of lonizing Radiation
18. Acute and Delayed Effects of lonizing Radiation
19.Low Level (Low Dose Exposure to lonizing Radiation)

20.Basic Principles of Radiotherapy and Application to Dosimetry (including MIRD

techniques)
21.Effects of lonizing Radiation on the Embryo and Foetus

12. | Learning methods:
— lectures - contact teaching,
— e-teaching,
— theoretical and practical exercises,
— assignments,
— consultations,
— preparation of independent seminar work,
— home learning,
— preparatory classes for exams,
— consultations,
— collogquia,
— practical final exercise,
— e-exam
13. | Total available time 4 EKTC x 30 hours = 120 hours
14. | Distribution of available time 30+30+15+15+30=120
15. | Forms of teaching / learning 15.1. | lectures / theoretical - contact 30 hours
activities teaching, e-teaching
15.2. | theoretical and practical 30 hours
exercises,
e-exams, preparation of
independent seminar work
16. | Other forms of activities 16.1. | Project tasks 15 hours
16.2. | Individual tasks 15 hours
16.3. | Home learning 30 hours
17. | Method of assessment
17.1. | Tests/ oral exams 70 points
17.2. | Seminars (paper / project - presentation: written 10 points
and/or oral)
17.3. | Activity and participation 20 points
18. | Assessment Criteria (points / score) up 50 points | 5 (five) (3]
51to 60 points | 6 (six) (E)
61 to 70 points | 7 (seven) (D)
711to 80 points | 8 (eight) ©
81 t0 90 points | 9 (nine) (B)
91 to 100 points | 10 (ten) (A)




19. | Signature requirement and passing
the final exam
20. | Language of teaching / study English
21. | Method of monitoring the quality of | Self-evaluation
teaching
22. | Literature
Required literature
No. Author Title Publisher Year
1. | Tony Theobald (Editor) | Sampson's Textbook of | Pharmaceutic | 2010
Radiopharmacy al Press
2. | Steve Forshier Essentials of Cengage 2008
22.1. Radiation, Biology Learning;
and Protection 2nd edition
3. | IAEA Radiation Biology: IAEA 2011
A Handbook for
Teachers and
Students
Additional literature
No. Author Title Publisher Year
K. H. Chadwick Understanding CRC Press 2020
Radiation Biology
From DNA Damage
229 to Cancer and
Radiation Risk
2. Gopal B. Saha Fundamentals of Springer 2010
Nuclear Pharmacy
3. Gopal B. Saha Physics and Springer 2006
Radiobiology of
Nuclear Medicine



http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Tony+Theobald&search-alias=books&text=Tony+Theobald&sort=relevancerank
http://www.google.mk/search?tbo=p&tbm=bks&q=inauthor:%22Gopal+B.+Saha%22
http://www.springer.com/978-1-4419-5860-0?cm_mmc=Google-_-Book%20Search-_-Springer-_-0
http://www.google.mk/search?tbo=p&tbm=bks&q=inauthor:%22Gopal+B.+Saha%22
http://www.springer.com/978-1-4419-5860-0?cm_mmc=Google-_-Book%20Search-_-Springer-_-0

Annex No.3

Program of the Course - second cycle studies, Academic specialty

1. | Title of the Course Animal models in radiopharmaceutical
investigations
2. | Code
3. | Study Program Radiopharmacy
4. | Organizer of the study program University Goce Delcev
(unit or institute, Faculty, Faculty of Medical Sciences
department)
5. | Cycle (first, second and third Second cycle — Academic specialty
cycle)
6. | Academic year / semester First / Second 7. | Number of 4
semester/ First credits
year - optional
8. | Professor (s) Prof. Darko Bosnakovski
9. | Requirements for enroliment the /
Course
10. | Purposes of the curriculum (competencies):
To develop through an understanding of the use of animals for clinical research in all
aspects such as regulatory, ethical and practical.
11. | Content of the course program:

=

o u

Introduction of animal models in biomedical research

Creation of appropriate cell-based and animal models of pathology and the clinical
translation of the optimized concepts to help detect disease and therapeutic
response in people

Legislation for the protection of animals used for scientific purposes; Ethics in animal
research.

Animal husbandry, environmental enrichment and safe transportation of laboratory
animals; Animal handling and techniques

Animal welfare; Biology of laboratory animals (Mouse; Rat; Dog)

Introduction to surgery and surgical techniques; Anesthesia and analgesia; Humane
methods of killing

Invasive and/or semi-automated chronic blood sampling techniques in rodents.
Imaging techniques used in animal studies

Alternatives to animal procedures. Cost-Benefit analysis

0 Statistics and methodology




12. | Learning methods:
lectures - contact teaching,
e-teaching,
theoretical and practical exercises,
assignments,
consultations,
preparation of independent seminar work,
home learning,
preparatory classes for exams,
consultations,
colloquia,
practical final exercise,
e-exam
13. | Total available time 4 EKTC x 30 hours = 120 hours
14. | Distribution of available time 30+30+15+15+30=120
15. | Forms of teaching / learning 15.1. | lectures / theoretical - 30 hours
activities contact teaching,
e-teaching
15.2. | theoretical and practical 30 hours
exercises,
e-exams, preparation of
independent seminar
work
16. | Other forms of activities 16.1. | Project tasks 15 hours
16.2. | Individual tasks 15 hours
16.3. | Home learning 30 hours
17. | Method of assessment
17.1. | Tests/ oral exams 70 points
17.2. | Seminars (paper / project - presentation: written 10 points
and/or oral)
17.3. | Activity and participation 20 points
18. | Assessment Criteria (points / score) up 50 points | 5 (five) (3]
51to 60 points | 6 (six) (E)
61to 70 points | 7 (seven) (D)
711t0 80 points | 8 (eight) (©
81t0 90 points | 9 (nine) (B)
91 to 100 points | 10 (ten) (A)
19. | Signature requirement and passing
the final exam
20. | Language of teaching / study English
21. | Method of monitoring the quality of | Self-evaluation

teaching




22.

Literature

Required literature

No. Author Title Publisher Year
1. P. Michael Conn Animal Models for the Academic 2017
Study of Human Press;
Disease 2nd Edition 2 edition
2. | Jann Hau and Steven J. | Handbook of CRC Press 2013
Schapiro Laboratory Animal
22.1. Science, Volume llI,
Third Edition: Animal
Models
3. | Robert H. Weichbrod, Management of CRC Press; 2 | 2017
Gail A. Thompson, John | Animal Care and Use | edition
N. Norton Programs in
Research, Education,
and Testing
Additional literature
No. Author Title Publisher Year
Sarah Wolfensohn and | Handbook of Wiley- 2013
Maggie Lloyd Laboratory Animal Blackwell
Management and
22.2. Welfare
2. Gopal B. Saha Fundamentals of Springer 2010
Nuclear Pharmacy
3. http://www.google.mk/se

arch?tbo=p&tbm=bks&qg=i

nauthor:"Gopal+B.+Saha"



http://www.google.mk/search?tbo=p&tbm=bks&q=inauthor:%22Gopal+B.+Saha%22
http://www.springer.com/978-1-4419-5860-0?cm_mmc=Google-_-Book%20Search-_-Springer-_-0
http://www.google.mk/search?tbo=p&tbm=bks&q=inauthor:%22Gopal+B.+Saha%22
http://www.google.mk/search?tbo=p&tbm=bks&q=inauthor:%22Gopal+B.+Saha%22
http://www.google.mk/search?tbo=p&tbm=bks&q=inauthor:%22Gopal+B.+Saha%22

Annex No.3

Program of the Course - second cycle studies, Academic specialty

1. | Title of the Course Qualification and Validation in Radiopharmacy
2. | Code
3. | Study Program Radiopharmacy
4. | Organizer of the study program University Goce Delcev
(unit or institute, Faculty, Faculty of Medical Sciences
department)
5. | Cycle (first, second and third Second cycle — Academic specialty
cycle)
6. | Academic year / semester First / Second 7. | Number of 4
semester/ First credits
year - optional
8. | Professor (s) Prof. Emilija Janevik-lvanovska
9. | Requirements for enrollment the /
Course
10. | Purposes of the curriculum (competencies):
Develop understanding of different operational management structures of
Radiopharmacy service and responsibilities of key personnel.
The course offers professional preparation for a quality assurance career, including
indepth coverage of material that appears on the examinations for the professional
designations of Qualified Person (QP), Quality Control of the process (QC), or Certified
Quality Auditor (CQA).
11. | Content of the course program:

1. Introduction

2. Validation of facility and equipment and protocols

3. Staff training, update and validation

4. Quality Assurance

5. Validation

6. Factory Acceptance Test (FAT) and Site Acceptance Test (SAT)
7. Process Validation (1Q, OQ, PQ)

8. Validation Master Plan

9. Building Management System

10. Qualified Person (QP)

11. Process Validation

12. Quality Control of the process

13. Documentation

14. Product safety

15. Radiopharmacy Management structure, responsibilities and governance




12. | Learning methods:
— lectures - contact teaching,
— e-teaching,
— theoretical and practical exercises,
— assignments,
— consultations,
— preparation of independent seminar work,
— home learning,
— preparatory classes for exams,
— consultations,
— colloguia,
— practical final exercise,
— e-exam
13. | Total available time 4 EKTC x 30 hours = 120 hours
14. | Distribution of available time 30+30+15+15+30=120
15. | Forms of teaching / learning 15.1. | lectures / theoretical - 30 hours
activities contact teaching,
e-teaching
15.2. | theoretical and practical 30 hours
exercises,
e-exams, preparation of
independent seminar
work
16. | Other forms of activities 16.1. | Project tasks 15 hours
16.2. | Individual tasks 15 hours
16.3. | Home learning 30 hours
17. | Method of assessment
17.1. | Tests/ oral exams 70 points
17.2. | Seminars (paper / project - presentation: written 10 points
and/or oral)
17.3. | Activity and participation 20 points
18. | Assessment Criteria (points / score) up 50 points | 5 (five) (3]
51to 60 points | 6 (six) (E)
61to 70 points | 7 (seven) (D)
711to 80 points | 8 (eight) ©
81t0 90 points | 9 (nine) (B)
91 to 100 points | 10 (ten) (A)
19. | Signature requirement and passing
the final exam
20. | Language of teaching / study English
21. | Method of monitoring the quality of | Self-evaluation

teaching




22.

Literature

Required literature

No. Author Title Publisher Year
1. | Tony Theobald (Editor) | Sampson's Textbook of | Pharmaceutic | 2010
Radiopharmacy al Press
2. | FDA Guidance for Industry | FDA 2011
Process Validation:
221, General Principles
and Practices
3. | K. Solanki (Editor) Operational IAEA 2008
Guidance on Hospital
Radiopharmacy
A Safe and Effective
Approach
Additional literature
No. Author Title Publisher Year
IAEA Competency based IAEA 2010
hospital
radiopharmacy
training
2. Gopal B. Saha Fundamentals of Springer 2010
22.2. Nuclear Pharmacy
3. Orlando Lopez EU Annex 11 Guide | CRC Press 2015
to Computer
Validation Taylor &
Compliance for Francis
the Worldwide Health Group, an
Informa

Agency GMP

business



http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Tony+Theobald&search-alias=books&text=Tony+Theobald&sort=relevancerank
http://www.google.mk/search?tbo=p&tbm=bks&q=inauthor:%22Gopal+B.+Saha%22
http://www.springer.com/978-1-4419-5860-0?cm_mmc=Google-_-Book%20Search-_-Springer-_-0

Annex No.3

Program of the Course - second cycle studies, Academic specialty

1. | Title of the Course Validation of Analytical Methods
2. | Code
3. | Study Program Radiopharmacy
4. | Organizer of the study program University Goce Delcev
(unit or institute, Faculty, Faculty of Medical Sciences
department)
5. | Cycle (first, second and third Second cycle — Academic specialty
cycle)
6. | Academic year / semester First /second 7. | Number of 4
semester/ First credits
year- optional
8. | Professor (s) Prof. Zorica Arsova-Sarafinovska
9. | Requirements for enrollment the /
Course
10. | Purposes of the curriculum (competencies):
- to offer theoretical and practical solutions for determining the Validation characteristics
- to learn how to deal with measurement uncertainty and to understand its impact on
analytical methods Validation
- to understand the qualification of laboratory Equipment as a precondition of reliable
analytical testing
- to discuss the scope of qualification & validation necessary to obtain approval by the
Registration Authorities (EMA, FDA, MHRA, etc.)
- to become familiar with the statistical parameters to be applied
- to outline the documentation (SOPs, Validation Protocols and Reports, etc.) which you
should have in your lab.
- to provide an outline of the new USP & ICH developments of procedure validation
11. | Content of the course program:

12. Validation in Context - Practical components of data quality, Assessment of data
Quality

13. Basics of Measurement Uncertainty

14. Analytical Instrument Qualification

15. Measurement Uncertainty in Calibration and Qualification of Analytical
Instruments

16. Analytical Procedure Lifecycle Management

17. Statistical Aspects of Analytical Methods Validation

18. Robustness and Ruggedness - Method development cycle, Analytical process

capability, Selecting factors and levels, HPLC experimental design example, Impact on

system suitability tests
19. Method Validation During the Development Lifecycle
20. Validation: Planning and Execution
21. Validation: Documentation
22. Error Budgets and Reportable Values
23. Transfer of Analytical Test Procedures




During the course following 4 topics will be conducted in order to deepen the content of the

lectures and to discuss practical aspects in detail:
- Analytical Instrument Qualification
- Validation Plan
- Validation Documents Critique
- Method Transfer

12. | Learning methods:
— lectures - contact teaching,
— e-teaching,
— theoretical and practical exercises,
— assignments,
— consultations,
— preparation of independent seminar work,
— home learning,
— preparatory classes for exams,
— consultations,
— collogquia,
— practical final exercise,
— e-exams
13. | Total available time 4 EKTC x 30 hours = 120 hours
14. | Distribution of available time 30+30+10+10+40=120
15. | Forms of teaching / learning 15.1. | lectures /theoretical - contact 30 hours
activities teaching, e-teaching
15.2. | theoretical and practical 30 hours
exercises,
e-exams, preparation of
independent seminar work
16. | Opyrv ¢hopmu Ha akTuBHOCTM | 16.1. | Project tasks 10 hours
16.2. | Individual tasks 10 hours
16.3. | Home learning 40 hours
17. | Method of assessment
17.1. | Tests/ oral exams 70 points
17.2. | Seminars (paper / project - presentation: written 10 points
and/or oral)
17.3. | Activity and participation 20 points
18. | Assessment Criteria (points / score) up 50 points | 5 (five) (3]
51to 60 points | 6 (six) (E)
61 to 70 points | 7 (seven) (D)
711to 80 points | 8 (eight) ©
81t0 90 points | 9 (nine) (B)
91 to 100 points | 10 (ten) (A)
19. | Signature requirement and passing
the final exam
20. | Language of teaching / study English
21. | Method of monitoring the quality of | Self-evaluation

teaching




22.

Literature

Required literature

No. Author Title Publisher Year
1. | Tony Theobald (Editor) | Sampson's Textbook of | Pharmaceutic | 2010
Radiopharmacy al Press
22.1. | 2. | Michael E. Swartz Handbook of CRC Press | 2012
Ira S. Krull Analytical Validation | Taylor
&Francis
Group
3. Eudralex Annex 1 Method Validation EU 2020
Additional literature
No. Author Title Publisher Year
1. Tentu Nageswara Rao Validation of IntechOpen 2018
Analytical Methods
2. Joachim Ermer Method Validation in | Wiley 2006
John H.McB. Miller Pharmaceutical
22.2. Analysis: A Guide to
Best Practice
3. K. Solanki (Editor) Operational Guidance | IAEA 2008

on Hospital
Radiopharmacy

A Safe and Effective
Approach



http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Tony+Theobald&search-alias=books&text=Tony+Theobald&sort=relevancerank
http://www.springer.com/978-1-4419-5860-0?cm_mmc=Google-_-Book%20Search-_-Springer-_-0

PEHYEJ’MKA CEBEPHA MAKEOOHWJA o
YHMn P34 TET FOUE QENHEB® - WITUN Eoy

/17 0’, o

g2 » fpunor Bpequcr

i

| PEITYBJIMKA CEBEPHA MAKEIOHUJA REPUBLIKA E MAQEDONISE SE VERIUT
ATEHIIMJA 3A KBAJIVITET BO BUCOKOTO OBPA30BAHME  AGJENCIA PER CILESI NE ARSIMIN E LARTE
OIIBOP 3A AKPEOVITALIVIJA HA BUCOKOTO OBPASOBAHME BORDI PER AKREDITIM I ARSIMIT TE LARTE

B

Bp3 ocHoBa Ha uneH 48 craB (2) Touka 6, 4neH 165 ctas (2) u unen 227 ox 3aKOHOT 32 BUCOKOTO
oGpaszoBanue* (,,Cnyx6eH BecHuk Ha PemyGinka Makenounuja” 6p. 82/18), Onbopor 3a akpeauTaunja Ha
BHCOKOTO obpasoBanue Ha Penybinka CeBepHa MakeloHHWja, Ha cBojaTa 16 cepHuua oApxcaHa Ha
28.04.2021ronuHa, noHece

PEIMEHME

32 aKpeAMTANMja HA CTYAHCKATa nporpama ,,Pagnodapmannja®, BTop HHKIyC Ha aKaJIeMCKH CTYAHH
- moctaunaomcku cryaun (60 EKTC) Ha aHriHcKH jasuk Ha DaKkyJiTeT 3a MeJHUHHCKH HAYKH NPH
Yuusep3ureT ,,I'one deayes* ITun

1. Ce akpenuTupa cTyauckara nporpama ,Papuodapmanmja“,“, BTOp LHMKIYC Ha aKaneMCKH
cryanu - noctaunaomcku cryaud (60 EKTC) na anrnucky jasuk Ha QakynTeT 3a MEAMLMHCKU HayKH NpH
Vuusepsuter ,,l'oue Jenues” ILTun, cornacHo 3aKOHOT 32 BUCOKO obpasopanue™® (,,Cnyx0OeH BECHHK Ha
Peny6nuka Makenonuja“ 6p.82/18), Vpenbara 3a HOpMAaTHBMTE M CTaHAApAMTE 32 OCHOBamE Ha
BHCOKOODPA30BHM YCTaHOBM M 32 BpLUEH-e BHCOKOOOpasoBHa AejHoOCT (,,CnyxbGen BecHuk Ha Perrybmuka
Makegonuja“ 6p.103/10, 168/10 u 10/11) u KiacudukauujaTa Ha HayyHO-MCTpaXyBauku MOJpayja,
nonvmba U obnacTu crnopea Mefynaponnata ¢packarueBa kiacudukauuja (nagesa xako Ilpusor 1 Ha
HaBezieHaTa Ypenoa).

2. AkpemWTauuja 3a CTyQMCKaTa nporpama oi Todka | Ha oBa pellieHHe € 3a Mepuoj O MeT
CTYIHMCKH FOIMHH, IOYHYBajku o cTyauckata 2021/2022 roauna.

3. 1o 3aBplIyBare Ha CTYJMUTE Ha CTYJMCKATa Mporpama of To4ka 1 o1 oBa pelleHue, CTYJEeHTOT
ce crekHyBa co 60 EKTC kpenuTH M ce CTekHyBa cO akajemcku Hasub: Creuujanusvpad 3a
Panmnodapmanuja /Bo Mef'yHapoeH npoMeT akajeMcku Hasus: Specialized in Radiopharmacy.

4. Hay4Ho - ucTpaxkyBauko nojpayje: 3 MeIUIHHCKH HAyKH U 3PaBCTBO

HayuHo — uctpaxysauko nose: 306 ®apmauyja;
Hayuno — uctpaxcyBauka obnact: 30707 Paauodapmanja.

5. BxynHuorT 6poj Ha CTYHEHTH KOM MOXaT Ja OujaT 3anuiliaHd Ha HaBeJeHaTa CTYAMCKa
nporpama o Touka | Ha oBa pelLieHue usHecyBa 20 CTyAEHTH.

6. OBa pelIeHne € KOHEUHO U BJIEryBa BO CHJia CO ICHOT Ha JOHECYBAWETO.



PEITYBJIMKA CEBEPHA MAKEIOOHWJA REPUBLIKA E MAQEDONISE SE VERIUT
ATEHIIMJA 3A KBAJIUTET BO BUCOKOTO OBPA3OBAHME  AGJENCIA PER CILESI NE ARSIMIN E LARTE
| OOBOP 3A AKPEOUTAIIVJA HA BUCOKOTO OBPA3OBAHME BORDI PER AKREDITIM I ARSIMIT TE LARTE

OO0pa3noxeHHne

ITo npeaxonHo moHeceHaTa opnyka 6p. 0201 - 777/32 on 25.03.2021 roauna on ctpaHa CeHaToT
Ha YHHMBEP3MTETOT, 3a YCBOjyBalme Ha CTyquckara nporpama ,Pagnodapmauuja“, BTOp UMKJYC Ha
aKaJeMCKH CTyauu - noctaumnoMcku ctyaun (60 EKTC) na anrnucku jasuk Ha @akynTeT 3a MeIULUHCKH
Hayku npu YHusepsuter ,,['oue Jenues* Lltun, mno Onboport 3a akpeauTauuja Ha BUICOKOTO 00pa30BaHHue,
nocraBi Gapawe 6p.08 - 386/1 om 31.03.2021 romuHa 3a mnpudakame Ha enabopar, OJHOCHO 3a
aKpeiuTalyja Ha peAMeTHaTa CTyAucka Nporpama.

Onbopor 3a akpenuTallija Ha BHCOKOTO 0Opa3zoBanKe, Ha 15-Ta cennuuara oapxana Ha 07.04.2020
roauHa, hopmMHpa CTpyyHa KOMHCHja 3a pasriiefyBame Ha OapameTo 3a akpeAuTaluja co NMpHApYKHaTa
JOKyMEHTAllHja U TOArOTBYBakhe Ha W3BELLTaj 110 OJHOC Ha 6apameTo U JOKyMEHTalujarTa.

Bp3 ocHOBa Ha MO3WTHBHATa OLlEHKA CONp)KaHa BO M3BELUTAjOT Ha CTpy4HaTa komucuja, 6p.08 -
386/3 on 14.05.2021 romuHa, corjacHO 3akOHOT 3a BHCOKO oOpazoBanue™® (,,CiyxOeH BECHHK Ha
PenyGnuka Makenonuja“ 6p.82/18), VYpenbara 3a HOpPMATHBMTE M CTaHIOAPAMTE 3a OCHOBamE Ha
BMCOKOOOpa30BHHM YCTaHOBHM M 3a BpLUEHE BHCOKOOOpa3oBHa AejHOCT (,,CiyxxOeH BecHMK Ha Pemybnnka
Makenonuja*“ 6p.103/10, 168/10 u 10/11) u Knacudukauujata Ha Hay4dHO-MCTpaxKyBauku MOJpadyja,
nondwa M o6nacTH cnopen MerfyHaponHata ¢packatueBa knacudukauvja v IIpaBUIHMKOT 3a
opraHuszauujara, paborata, HAUHHOT Ha OANYyYyBawe, METOJOJIOrHjaTa 3a aKpeAMTalija U eBallyalluja,
CTaHAapAuTe 3a aKpequTaluja 1 eBalyaluja, Kako 1 ApyrH Mpaliawma Bo Bpcka co paborara Ha OnOopoT 3a
aKpelMTaLja ¥ eBalyauija Ha BHCOKOTO obpasoBanue (,Ciyx6beH BecHHk Ha Pemybnuka Makezmonunja®
6p.151/12), OnbopoT 3a akpeauTalMja Ha BUCOKOTO 06pa3oBaHue, Ha CBOjaTa 16-Ta ceHHLa OAp)KaHa Ha
28.04.2021roauHa, oJIy4H Kako BO JMCIO3UTHUBOT HA OBA PELLIECHHUE.

IIpaBua moyka: PerieHuero 3a akpeauTtaluja Ha CTyAMCKa NpOrpaMa € KOHEYHO M NPOTMB HETO
MOJKe Jla ce mojHece Tyx6a 1o YIpaBHHOT CYA.

IIpercenaren
Ha OnbopoT 3a akpeauTalrja Ha BUCOKOTO 00pa3oBaHue

A

caneMuk-Brnago KamboBcku




PEITYBIIVMKA CEBEPHA MAKEIOHNJA REPUBLIKA E MAQEDONISE SE VERIUT
ATEHIIMJA 3A KBAJIUTET BO BUCOKOTO OBPASOBAHME  AGJENCIA PER CILESI NE ARSIMIN E LARTE

N
T

Kej Musnurap Braxpif T Gipei{ A CEBEPHA MAKELOHWJA Dimitar Vlahov 4, kat;II y

Uesap, Cromie yy4pep 3 TET MOUE AENYEB" - WTAM o Qender ShUP:. gy popasprs o ianpamat elyemey
B 02/3220509 ' s

Tes. 02/3220509 g (9/} /0 ,OM ATER o LATARCAR 37 E i ‘ YE
i~ - o —R—— Foduslovun CoiR ibizor RE ‘._-.: W ooy B
00@7 éo\%/ E),-;";;',___O{,( §7 é/t‘
03. o3 27 LA ron-it

Bp3 ocHOBa Ha wuieH 145 cras (6) u wien 227 of 3aKOHOT 3a BUCOKOTO o6pa30}3aﬂne (,,Cnyxcﬁeﬂ
BecHHK Ha PenyGiuka Makegouuja“ 6p. 82/18 u ,,Ciyx6eH BecHuk Ha Peny6iuka CeseprHa MakenoHnuja®
6p.154/19), nupexkTOpOT Ha AreHuHjaTa 3a KBAJIMTET BO BUCOKOTO 00pa3oBaHuUe, NOHECE

PEIMEHHNE
32 NOYETOK CO paGoTa Ha CTYIHCKATa MPorpamMa o BTOp UHKJIYC HA aKaeMCKH CTYXHH -
noctaumiomckn cryaun (60 EKTC) Ha aHrIHCKH jasuk no ,,Pagnodapmanuja“ na @akyarer 3a
MEIMIHHCKH HAYKH npu YHuBep3nuTeT ,,['one Jdeaqes® Bo ITHn

1. Co oBa pelleHde ce yTBpAyBa HeKa Ce HCIIONHETH YCJOBHTE 3a MOYETOK cO pabora Ha
CTyAKMCKaTa MporpaMa Of BTOp LHKJIYC Ha aKkaJeMCKH CTyAuH - noctaumuomcku ctyauu (60 EKTC) na
aHMHCKU jasuk Mo ,Pamuodapmanuja Ha DakynTeT 3a MEIULMHCKH HAyKd MPH YHHBEP3HTET ,loue

Hemues* Bo Itum.

2. OBa pelIeHHE BJIEryBa BO CHJIa CO ACHOT HAa JOHECYBaAIbE.

Oo6pa3noxeHnune

[To nobuBame Ha Pewenue 3a akpenutauuja 6p.08-386/4 onx 28.05.2021 romuHa ox cTpaHa Ha
On60poT 3a akpeAMTaLHM]a Ha BUCOKOTO oOpasoBaHue, YHuBep3uTeT ,,I'oue Jlemues Bo IlItun ce obpatu co
6apame 6p.0809-410/2 ox 14.06.2021 roguHa, 10 AreHuujaTa 3a KBAJMTET BO BUCOKOTO 00pa3oBaHue, MOX
Ham 6p. 08-576/1 onx 15.06.2021 roauHa, 3a YTBpAyBarme Ha HCIOHETOCTa HA YCJIOBUTE 3a ITOYETOK CO
paboTa Ha CTyAMCKaTa Mporpama OX BTOP LHMKIYC Ha aKaJeMCKH CTYAHM - NOCTAMILIOMCKA CTynuu (60
EKTC) Ha aHIJIMCKH jasuk mo ,,Pannodapmanuja® Ha OakyiTeT 3a MEAMUHHCKH HAyKH DY Y HUBEP3UTET
,JLoue Hemue® Bo LLtum.

JIMpeKTopoT Ha ATeHlujaTa 3a KBaJIHTET BO BUCOKOTO 0bpasoBaHue, co Pemenue 6p.08-576/2 ox
21.06.2021 romuna, popmupa Komucuja 3a yTBpAyBame Ha HMCIIOJHETOCTA HA YCJIOBUTE 3a [TOYETOK CO
pabota Ha CTyaucKaTa IporpaMa HaBeZIeHa BO TOUKa | Ha 0Ba pelueHHe.

Komucujara, Ha med 29.06.2021 romwuHa, u3BpuM YBHA W W3roTBH H3sewraj 6p.08-576/3 on
07.07.2021 romuHa, KaJie € HaBEACHO [I€Ka, 3a CTYy[JUCKAaTa [porpaMa Of BTOp LHMKIYC Ha aKaJeMCKH
cryauu - noctaumioMmcks cryauu (60 EKTC) Ha anrmucky jasuk no ,,Paguodapmanuja® Ha @axyiarer 3a
MEIULUMHCKM Hayku npu YHusepsuter ,Jloue Jlemues“ Bo ILlTum, ce HCMONHETH YCIOBHTE COrJIACHO
ofipefiOUTE yTBPAEHH CO 3aKOHOT 3a BHCOKOTO 0bOpasoBaHMe M Ypenbara 3a HODMAaTWBH M CTAHIApAH 32
OCHOBaH:e Ha BUCOKOOOPa30BHH yCTAHOBH U 3a BpIIEHE Ha BHCOKO0Opa3oBHa AejHOCT (,CiyOeH BECHUK
Ha PenyGnuka Makenonuja“ 6p. 103/10, 168/10 u 10/11).

Hmajku ro BO mpeIBUI H3HECEHOTO, CE OJULYYH KaKO BO JMCIO3MTHBOT HA OBa PEIIEHHE.

ITPABHA ITOYKA: [IpoTuB OBa peLIeHHe, MOXeE [a CE 3aBeJie yIpPaBeH CIop, CO MOAHECYBabhe Ha
Tyx6a ;1o Yrnpasuuot cyn Ha Pemybnnkxa Ceepna Makenonuja, Bo pok on 30 feHa of AGHOT Ha NPHEMOT

Ha OBa pEIleHHE. o
I/H’EKTOP/ DREJTOR

JlocraseHo 10:
- Bucokoo0pa3oBHaTa yCTaHOBa
- ApxuBa i
u3paborun: Munena Edppemoscka C‘é’;’ ¥
ono6pun: Cesrin MypTesu Y
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