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Teaching plan 

 No. classes 
Lecture 6 
Seminar 5 
Practice 2 
Total 13 
1 class = 45 minutes 

Course description 

Light cure dental materials and curing lights for their photopolymerization are the common subject of 
ongoing research and development. The purpose of the course is to familiarize candidates with the 
fundamental chemical and physical principles of photopolymerization of light cured dental materials, 
photoinitiators present in light-curing dental materials, light curing units for photopolymerization , 
the characteristics of individual light curing units and polymerization modes, their indications and 
contraindications in clinical use, the impact of the light curing intensity on the degree of conversion, 
polymerization shrinkage, polymerization stress, temperature increase, cytotoxicity and genotoxicity. 
Lectures and discussion at seminars will be also focused on "single peak " and "dual- peak" LED light 
curing units and how to apply these units  to various photoinitiators present in light curing dental 
materials. Candidates will learn how to determine and achieve maximum efficiency of curing light 
applied to the composite material (MARC Resin Calibrator, MARC patient simulator), the optical 
characteristics of the light guide tip ("beam profile", "R value" ) and how to optimize the existing light 
curing unit in order to achieve maximum efficiency. Influence of photopolymerization with light 
curing units on different composition of composite materials will be also discussed, as well as how to 
implement infection control measures and measures to protect the eyes of the operator and 
assistant. 

 

Learning outcomes 

After completing this course, students will be able to: 

1. Know how to select the most appropriate light curing unit for photopolymerization 
with respect to the degree of conversion, polymerization shrinkage, temperature, 
cytotoxicity and genotoxicity, polymerization stress and light curing materials that are 
used in clinical practice 

1 

 



University in Zagreb School od Dental Medicine  

PhD program at School of Dental Medicine  

Academic year 2021./2022. 

 

2. Know how to determine the characteristics of the light curing unit necessary for sufficient 
photopolymerization 

3. Know the difference between "signle peak" and "dual-peak" LED light curing units, how to use 
them in different clinical situations 

4. Know the basics principles of "beam profile" of the light curing unit, its effect on the 
photopolymerization and how to deal in the situation when the "beam profile" is not known 

5. Being able to carry out simple clinical procedures for determining the quality of polymerization 

6. Know how to compensate the negative effects of temperature increase, polymerization contraction 
and polymerization stress 

7. Know how to properly maintained light curing unit, how to implement infection control measures 
and measures to protect the eyes of the operator. 

 

Course content  

Participants will have the oportunities to learn about basic principles of photopolymerization, 
photoinitiators, light curing units for photopolymerization of light curing materials, degree of 
conversion of composite materials, polymerization shrinkage and polymerization shrinkage stress, 
temperature increase during light curing and cytotoxicity caused by photopolymerization of 
composite materials. Participants will have opportunity to learn about  maintenance of light curing 
unit, how to proceed with infection control measurements and how to prevent optical hazard of 
blue/violet light emitted from the light curing unit. All lectures and seminars will be held online. 
During the seminars participants will actively participate in analysis and discussion of research 
articles related to photopolymerization which are currently available on PubMed. 
Lecture 

 Lectures Number of 
classes/hours 

1.​  -​ Basic principles of photopolymerization.  
-​ Photoinitiators. 

1 

2.​  -​ Curing lights for photopolymerization. 2 

3.​  -​ Degree of conversion of composite materials, 
poilymerization shrinkage and polymerization shrinkage 
stress 

1 

4.​  -​ Temperature increase during composite materials 
photopolymerization. 

-​ Cytotoxicity caused by photopolymerization. 

1 

5.​  -​ Light curing unit maintenance, infection control and optical 
hazard. 

1 

6.​  -  

7.​  -  

8.​  -  

9.​  - - 

10.​  - - 

1 sat = 45 minuta 
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Seminars 

 Seminars Number of 
classes/hours 

1.​  - Photoinitiators and curing lights for photopolymerization (literature 
review) 

- 

2.​  - Degree of conversion of composite materials, polymerization 
shrinkage and polymerization shrinkage stress, temperature increase 
and cytotoxicity (literature review) 

2 

3.​  - 3 

4.​  - - 

5.​  - - 

6.​  - - 

7.​  - - 

8.​  - - 

9.​  - - 

10.​  - - 

1 sat = 45 minuta 

 

Practice 

 Practice Number of 
classes/hours 

1.​  - Degree of conversion measurement 1 

2.​  - Cytotoxicity caused by photopolymerization – research protocol 1 

3.​  - - 

4.​  - - 

5.​  - - 

6.​  - - 

7.​  - - 

8.​  - - 

9.​  - - 

10.​  - - 

1 class = 45 minutes 

 

 

Literature 
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CV (curriculum vitae) and  bibliography of course director 

Alena Knezevic Cizmic graduated from the School of Dental Medicine, University of Zagreb in 1996. 
From 1997 she worked as a Scientific Junior Researcher at the Department of Dental Pathology, 
School of Dental Medicine in Zagreb. The same year she completed her internship at the same school 
and received her dental license. In 1999 she achieved the title Master of Biomedical Science and she 
was promoted in the title of Scientific Assistant at Department of Dental Pathology, School of Dental 
Medicine in Zagreb. She completed her PhD thesis and achieved the title of Doctor of Biomedical 
sciences in dentistry in 2002, and in 2003 she was promoted in the title of Higher Scientific Assistant. 
In 2004 she completed her residency in Endodontics and Restorative Dentistry. In 2005 she was 
promoted in the title of Higher Scientific Associate and in 2006 in the title of Scientific Associate  at 
the Department of Endodontics and Restorative Dentistry. She was a participant in the scientific 
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projects "Materials in the hard tooth tissue reconstruction", "Nanostructure of restorative materials 
and interaction with hard tooth tissue", "Development of technological principles for long lasting 
adhesive restorations", and on the project "A prospective, observational study of Implantium 
implants in immediate occlusal loading after insertion”, Herman Ostrow School of Dentistry, 
University of Southern California, Los Angeles. 

Alena Knezevic activly participated in clinical and preclinical teaching and in lecturing in Continuing 
education courses. She is an author and coauthor of more than 110 scientific, review, and clinical 
articles. She actively participated in many European and world dental meetings, as well as numerous 
domestic professional dental meetings and hands on courses. 

Her scientific and clinical work is mostly releted to the field of dental materials for hard tooth 
structure reconstruction. In 1996 she received the award "Lek" Zagreb for research in the field of 
dental materials. In 2005 she was awarded with the award of Society of University teachers and other 
scientists in Zagreb with the yearly award "Society of young researchers and artists". In 2007 she 
received the award at the University of Southern California Research Day for the best work in the 
post-PhD category. 

She is a member of the Croatian Dental Chamber, Croatian Endodontic Society, American Dental 
Education Association, European Society of Endodontics and is a former member of the American 
Association for the Advancement of Science and International Association for Dental Research – 
Dental Materials Group. 

She was on several internships in Vivadent, Lichtenstein, University of California Los Angeles (UCLA), 
Los Angeles, Ludwig Maximillian University, Munich, University of Southern California (USC), Los 
Angeles, and in  the Institute of Composite Materials, Los Angeles (USC).  

In 2014 she left the School of Dental Medicine University of Zagreb and she continued her work at the 
Department of Restorative Science at the Herman Ostrow School of Dentistry of USC, University of 
Southern California, Los Angeles, as an Assistant Professor. In 2019 she was promoted to Associate 
Professor at the same department. 

She is teaching clinical and pre-clinical classes in Restorative and CAD/CAM dentistry for DDS 
students, ASPID and Advance Operative and Adhesive Dentistry students. She is the director of  the 
pre-clinical module, Operative and Esthetic Dentistry for DDS students, and co-director of  the 
preclinical module Cariology and Microdentistry for DDS students, Operative Dentistry and Cariology 
for ASPID students, and Applied Adhesion Sciences for Advanced Operative and Adhesive Dentistry 
residents. 

She is the facilitator in seminars for residents in Advanced Operative and Adhesive Dentistry: Digital 
Technology Applied to Dentistry and Operative Dentistry and Biomaterials Literature Review. 

She is author of more than ten children pictures books and she is a Croatian language teacher at St. 
Anthony's Croatian children school in Los Angeles. She is married and a mother of two children. 
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