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MEDICAL UNIVERSITY - FACULTY OF DENTAL MEDICINE – 
PLOVDIV 

 DEPARTMENT OF  PROSTHETIC DENTISTRY 

 

SYLLABUS 

FOR DENTAL MATERIALS   

 

Course Content and Examination Topics 

The list below comprises 80 specific topics included in the final examination. 
The examination will be conducted in a controlled electronic environment, in 
the form of a multiple-choice question (MCQ) test with four options, of which 
only one is correct. 

PART I: Fundamental Science 

1. Standards and Regulation: ISO, ADA, CE marking, and interpreting 
Instructions for Use (IFU). 

2. Biocompatibility: Local versus systemic toxicity; biological safety 
testing standards. 

3. Atomic Structure: Crystalline (ordered) versus amorphous (glassy) solid 
structures. 

4. Surface Physics: Surface energy, surface tension, and wetting 
mechanics (Contact Angle). 

5. Rheology: Viscosity, flow characteristics, and thixotropy in dental 
materials. 

6. Thermal Properties: Coefficient of Thermal Expansion (CTE), 
conductivity, and diffusivity. 

PART II: Optical Science and esthetics 

7. Physics of Light: Reflection, refraction, absorption, and transmission in 
tooth structure. 

8. Color Theory: The Munsell Color System and CIELAB (L*a* b*) color 
space. 

9. Optical Phenomena: Fluorescence, opalescence, and metamerism. 



 

2 

 

10. Shade Selection Protocols: Visual perception and D65 standard 
lighting conditions. 

11. Shade Guides: Organization and application of Vita Classic and 3D 
Master systems. 

12. Digital Shade Determination: Principles of spectrophotometers and 
colorimeters. 

PART III: Mechanical Properties 

13. Stress and Strain: The stress-strain curve, Proportional Limit, and 
Elastic Modulus. 

14. Material Strength: Compressive, tensile, and flexural strength (3-point 
bending test). 

15. Hardness Testing: Micro-hardness (Vickers/Knoop) versus macro-
hardness (Rockwell/Brinell). 

16. Fracture Mechanics: Stress concentration, Griffith flaws, and crack 
propagation. 

17. Fatigue Failure: Cyclic loading and endurance limits in the oral 
environment. 

18. Tribology: Mechanisms of two-body and three-body wear. 

PART IV: Adhesion Science 

19. Mechanisms of Adhesion: Chemical bonding versus micromechanical 
retention. 

20. Enamel Bonding: Acid etching patterns and resin tag formation. 
21. Dentin Bonding: The smear layer, hybrid layer formation, and resin 

infiltration. 
22. Etching Strategies: Total-etch, Self-etch, and Selective-etch protocols. 
23. Universal Adhesives: Functional monomers (10-MDP), pH, and material 

compatibility. 
24. Bond Stability: Hydrolytic degradation and enzymatic (MMP) activity. 
25. Solvent Chemistry: The role of acetone, ethanol, and water in adhesive 

primers. 

PART V: Composite Resins 

26. Resin Matrix Chemistry: Bis-GMA, UDMA, and TEGDMA. 
27. Filler Systems: Classification by particle size (Macro, Micro, Hybrid, 

Nanofill). 
28. Coupling Agents: Chemistry and function of silanes. 
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29. Polymerization Reaction: Free radical addition and degree of 
conversion. 

30. Polymerization Stress: Shrinkage vectors and C-Factor analysis. 
31. Light Curing Units: LED technology, beam collimation, and spectral 

emission. 
32. Curing Protocols: Irradiance (mW/cm2), reciprocity, and depth of cure. 
33. Bulk-Fill Composites: Stress-relief mechanisms and translucency 

modulators. Flowable Composites: Properties and injection molding 
techniques. 

34. Oxygen Inhibition: The Air-Inhibited Layer (AID) and clinical 
implications. 

35. Dental amalgam: History. High-copper amalgam phases. Setting 
reaction end ecological regulations (Minimata convention). 

PART VI: Dental Ceramics 

36. Classification: Glassy (etchable) versus polycrystalline (non-etchable) 
ceramics. 

37. Feldspathic Porcelain: Composition, stacking, and esthetic properties. 
38. Glass-Ceramics: Lithium disilicate (E.max) microstructure and 

indications. 
39. Zirconia Phase Structure: Monoclinic, tetragonal, and cubic phases. 
40. Zirconia Generations: 3Y-TZP (high strength) versus 5Y-TZP (high 

translucency). 
41. Ceramic Processing: Sintering, crystallization, and staining protocols. 
42. Surface Treatment (Glass): Hydrofluoric acid etching and silanization. 
43. Surface Treatment (Zirconia): Air-abrasion (sandblasting) parameters 

and MDP primers. 
44. Ceramic Primers: Chemical bonding agents for oxide versus 

silica-based ceramics. 
45. Failure Modes: Differentiation between cohesive fracture (chipping) 

and adhesive failure. 

PART VII: Dental Alloys 

46. Alloy Classification: High Noble, Noble, and Base Metal standards. 
47. Base Metal Alloys: Co-Cr and Ni-Cr systems (stiffness and 

biocompatibility). 
48. Titanium: Commercially Pure (CP) Grades 1-4 versus Ti-6Al-4V 

alloy. 
49.  Corrosion: Electrochemical corrosion and oral galvanism. 
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50. Fabrication Methods: Comparison of casting, milling, and selective 
laser melting (SLM). 

PART VIII: Cements and Bioactive Materials 

51. Luting Classifications: Definitions of luting versus bonding. 
52. Water-Based Cements: Zinc phosphate and glass ionomer (acid-base 

reaction). 
53. Resin-Modified GIC: Dual-cure chemistry and clinical indications. 
54. Resin Cements: Adhesive (requires bonding agents) versus self-

adhesive systems. 
55. Bioactive Liners: Calcium silicates (MTA/Biodentine) and pulp capping. 
56. Remineralization: Fluoride release and recharge mechanisms. 
57. Temporary Materials: Zinc oxide eugenol and its effect on 

polymerization. 

PART IX: Polymers and 3D Printing 

58. Acrylic Resins: PMMA chemistry, heat-curing versus cold-curing. 
59. Denture Bases: Polymerization shrinkage, porosity, and impact 

strength. 
60. 3D Printing Technologies: Stereolithography (SLA), DLP, and LCD 

mechanisms. 
61. 3D Printing Resins: Photo-initiators and hybrid ceramic-filled resins. 
62. Post-Processing: Cleaning protocols (IPA) and UV-curing 

requirements. 
63. Soft Lining Materials: Tissue conditioners and silicone liners. 
64. Sustainability: Waste management of monomers and solvents. 

PART X: Impression Materials and Digital Data 

65. Hydrocolloids: Alginate chemistry, syneresis, and imbibition. 
66. Addition Silicones (PVS): Chemistry, dimensional stability, and setting 

reaction. 
67. Polyethers: Hydrophilicity, rigidity, and clinical indications. 
68. Impression Management: Tray selection and soft tissue management. 
69. Gypsum Products: Classification (Types I-V), setting expansion, and 

mixing ratios. 
70. Intraoral Scanners: Principles of confocal microscopy and 

triangulation. 
71. Scanning Artifacts: Recognition of reflection, saliva, and stitching 

errors. 
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72. Digital File Formats: STL (geometry) versus PLY/OBJ (color/texture). 

PART XI: Finishing and Maintenance 

73. Abrasive Mechanics: Hardness differentials (Mohs scale) and grit 
progression. 

74. Composite Polishing: Aluminum oxide and diamond paste protocols. 
75. Ceramic Polishing: Mechanical polishing versus glazing. 
76. Implant Maintenance: Instrumentation for titanium surfaces. 
77. Air Polishing: Glycine versus sodium bicarbonate powders. 

PART XII: Occupational Safety 

78. Optical Hazards: Retinal protection and blue light filtration. 
79. Chemical Hazards: Sensitization and handling of methacrylates. 
80. Particulate Hazards: Respiratory protection during zirconia and 

silica adjustment. 

 

 

DENTAL MATERIALS : READING LIST & BIBLIOGRAPHY 

The following resources form the basis of the 80-topic syllabus and the final 
MCQ examination. Students are advised to secure access to at least one of 
the primary textbooks. 

1. Primary Textbooks 

Phillips' Science of Dental Materials (13th Edition) 

Shen C, Rawls HR, Esquivel-Upshaw JF. Elsevier, 2022. 

This is the standard reference text for the course. It is the primary source for 
Part I (Fundamentals), Part VI (Ceramics), and Part VII (Metals). It provides the 
theoretical background on atomic structure and physical properties required 
for the exam. 

Craig's Restorative Dental Materials (15th Edition) 

Pfeifer CS, et al. Elsevier, 2025. 
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The 2025 edition is required reading for polymer-based topics. It contains 
updated information on Universal Adhesives, Composite Resins, and 3D 
Printing that is not yet reflected in older editions of Phillips'. Use this text for 
Parts IV, V, and IX. 

2. Specialized Literature 

Fundamentals of Color: Shade Matching and Communication 

Chu SJ, Devigus A, Paravina RD. Quintessence Publishing. 

Recommended for Part II (Optical Science). Standard general pathology 
textbooks do not cover the CIELAB color system or digital shade protocols in 
sufficient detail for the clinical portion of this module. 

Digital Dentistry: An Overview and Future Prospects 

Delantoni A, Orhan K. Springer, 2024. 

Recommended for Parts IX and X. Provides necessary technical detail on 
intraoral scanning strategies (IOS) and additive manufacturing (3D printing) 
workflows. 

3. Topic Reference Guide 

The table below indicates which text serves as the primary reference for each 
section of the syllabus. 

Syllabus Section 
Primary 
Reference 

Notes 

I. Fundamentals Phillips' 
Focus on physical properties & safety 
standards. 

II. Optical 
Science 

Chu et al. Supp. reading required for color theory. 

III. Mechanics Phillips' 
Stress/strain curves and hardness 
testing. 

IV. Adhesion Craig's (15th Ed) 
Bonding mechanisms and hybrid layer 
formation. 

V. Composites Craig's (15th Ed) 
Matrix chemistry and light curing 
protocols. 
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Syllabus Section 
Primary 
Reference 

Notes 

VI. Ceramics Phillips' 
Classification, zirconia phases, and 
sintering. 

VII. Metals Phillips' Alloy classification and corrosion. 

VIII. Cements Phillips' Acid-base cements vs. resin cements. 

IX. Polymers/3D 
Craig's / 
Delantoni 

3D printing resins and post-processing. 

X. Impressions Phillips' Alginate, PVS, and gypsum products. 

XI. Finishing Phillips' Abrasive mechanics and polishing. 

XII. Safety 
Manufacturer 
IFUs 

Refer to SDS for handling hazards. 

4. Selected Articles 

Specific questions regarding recent material developments are derived from 
the following consensus papers: 

• Zirconia: Zhang Y, Lawn BR. Novel Zirconia Materials in Dentistry. J 
Dent Res (2018). 

• Adhesion: Perdigão J. Current perspectives on Universal Adhesives. 
Dent Mater (2020). 

• Curing Lights: Price RB. Guidelines for the selection and use of LED 
curing lights. (BlueLight Analytics). 

5. Specific 

Lecture course in Dental Materials – assoc. prof. Stefan Zlatev, 
DMD, Ph.D. 


