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Teaching plan 

 No. classes 
Lecture 5 
Seminar 5 
Practical 5 
Total 15 
1 class = 45 minutes 

Course description: 

deals with the issue of strengthening polymer materials which are today widespreadly used in 
dentistry, especially prosthodontics. Glass, polyethylene, carbon and aramid fibers are used for 
reinforcement and good bond between the reinforcement fibers and the polymer base of the matrix 
is ​​of particular importance in order to prevent delamination. The course also deals with the basics of 
fracture mechanics and the role of fibers in its prevention. The incorporation of fibers creates 
anisotropic materials with new improved properties, but the properties of these materials are greatly 
influenced by the direction of fiber laying as well as the depth of fiber laying within the polymer base. 
In their practical work, students make samples of fiber-reinforced polymers whose strength is tested 
by various tests. They differ in the shape and dimensions of the samples and in the way of loading 
(bending, tensile, pressure, shear tests) with which students should be acquainted in detail in order 
to properly select and use them in their future scientific work. Microscopic examination of the tested 
samples is important for the assessment of the connection between the fibers and the polymer base, 
because in this way the success of the reinforcement is assessed. For the microscopy of samples, it is 
important to prepare samples, which consists of pouring the samples into the resin, cutting the 
samples to obtain the required and desired cross-section, and polishing the samples to a smooth 
surface suitable for microscopy. This practical work of students would certainly be useful in the 
preparation of samples for future similar research in this area. 

 

Learning outcomes  

1. . list and describe the possibilities of application of fiber-reinforced composites 
(FRC) in dental medicine, and especially dental prosthetics, 

2. understand and apply reinforcements using different fibers, be able to explain the 
fracture mechanics and the importance of good connection of fibers and polymer 
base (matrix) on the success of reinforcement, 
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3. evaluate FRC with regard to the test of the achieved value of strength, fracture 
character, the quality of the connection between the reinforcement fibers and the 
matrix, the impact of (artificial) aging of the material, 

4. create new FRC by combining the type, direction and depth of laying and 
impregnation of reinforcement fibers with different types of polymer biocompatible 
material. 

 

Course contet  

Lecture 

 Lecture topics Number of 
classes/hours 

1.​  Fiber Reinforced Composites (FRC) - requirements they meet 1 

2.​  Construction of FRC - fibers used, their impregnation, adhesion of 
the fiber surface with the matrix 

1 

3.​  Mechanical properties of FRC and loads they can withstand 1 

4.​  Fracture mechanics 1 

5.​  Aging (artificial) of FRC materials and impact on mechanical 
properties 

1 

 

Seminari 

 Seminar topics Number of 
classes/hours 

1.​  Clinical concepts of FRC material usage 1 

2.​  Structural features of fiber-reinforced fixed prosthodontic works 1 

3.​  Structural features of fiber reinforced removable prosthodontic 
works 

1 

4.​  Features of commercial and/or individually made posts and cores 1 

5.​  Conclusions, remarks and future trends in the use of FRC materials 1 

1 sat = 45 minuta 

 

Vježbe 

 practicals topics Number of 
classes/hours 

1.​  Impregnation of reinforcement fibers (glass) - 

2.​  Production of FRC  samples for testing - 

3.​  Sample strength testing (universal testing machine) - 

4.​  Preparation of samples for microscopy (pouring into resin, cutting, 
polishing) 

- 

5.​  Microscoping of the samples - 

1 class = 45 minutes 
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CV (curriculum vitae) and  bibliography of course leader 

Prof.prim.dr.sc. Denis Vojvodić 

- born in 1963 in Zagreb. 

In 1982 he graduated from the dental school in Zagreb, and in 1989. graduated from the Faculty of 
Dentistry, University of Zagreb and began working at the Department of Fixed Prosthodontics at the 
School of Dental Medicine in Zagreb as a junior research assistant. 

1992 he defended his master's thesis in 1995 passed the specialist exam in dental prosthodontics, 
and in 1996 defended his dissertation. 

1997 Assistant Professor at the School of Dental Medicine, University of Zagreb, since 2002, Associate 
Professor, 2006 full professor, 2011 full professor in a permanent position. 

Study stays in Wehrheim (Germany), Nijmegen (Netherlands), Zuerich (Switzerland) where he studied 
in the fields of dental materials, implantology and "defect prosthodontics". 

In his professional, clinical work, he shows special interest in solving the problem of prosthetic care of 
patients with orofacial defects, prosthetic superstructures on implants, and the use of glass fibers in 
dental prosthetics, 

Participates in undergraduate and postgraduate classes at the School of Dental Medicine and School 
of Medicine, University of Zagreb. 

He was the principal investigator and leader of two projects approved and funded by the Ministry of 
Science, Education and Sports (2007-2014). 

He actively participated in several domestic and international scientific and professional conferences, 
some as an invited lecturer, and held several lectures and courses under the auspices of the School of 
Dental Medicine, the Croatian Dental Society and the Croatian Dental Chamber. 

 

Bibliography at: https://www.bib.irb.hr/pregled/profil/29362 
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