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ANNOTATION

The subject aims to acquaint students with the materials used in a dental
practice.

The matters of origin, production methods, trademarks, composition and
properties of the dental materials are considered. Students become acquainted
with the peculiarities of the main groups of materials — clinic, subsidiary and
laboratory. The purpose, usage and preparation of gypsum, waxes, impression
materials, dental alloys, polymers, ceramics, cements, amalgams and composites
are studied. The perspectives of their development are traced out.

The subject “Dental materials science” puts up the fundamental basis of
the subject “Prosthetic dental medicine”, studied from I up to V" year of
education.

The requirements for the practical training of students consist in mastering

the investigation methods and preparation technology of dental materials.
Forms of training, control and evaluation

Forms of training:
Lectures, workshops, practical classes on the premises of Medical University —

Varna and through the electronic system Blackboard, visits of dental offices and

dental laboratories, self-study.

Control:

Colloquium (midterm test) during 11-th week (I semester), test in the
Blackboard system before each practical class from 1-9 week ([ semester)

and written reports of all practical classes,

Evaluation:

Colloquium (midterm test).



This test is designed to check the students' knowledge on the first 5 topics.
Students are entitled to make the test only once. Students failed the test could do
retake one more time next week. This is a multiple-choice test, consisting of 30
questions with 4 answers to each question. The student must choose the correct
answer. | point is given for each correct answer.

Working time — 30 min.

Evaluation is done according to the following system:
[ Scores Mark

Up to 20 Poor 2 Failed
From 20 to 22 | Satisfactory

From 26 to 28 | Very good

3

From 23 t0 25 | Good 4 Passed
o
6

From 29 to 30 Excellent

Test.

This test is designed to check the students' knowledge on the topics about
clinical materials. It should be done by the students before the practical class
with the same topic. Students are entitled to make the specified test only once.
This is a multiple choice test, consisting of 6 questions with 4 answers to each
question. The student must choose the correct answer. 1 point is given for each
correct answer. Working time — 6 min,

Evaluation is done according to the following system:

[ Scores Mark

0-2 Poor 2 Failed
3 Satisfactory | 3

4 Good 4 Passed
5 Very good |5

6 Excellent 6




Reports.

In the process of self-study, students must complete a protocol on the subject of
each practical class. The report is a part of the textbooks "Dental Materials"
edition of MU-Varna. It consists of theoretical questions that students must
answer In writing, and data tables for dental materials used, students must
complete. The teacher shall approve the reports only if they contain at least 80%

of the required information.

Criteria for evaluation

EXAM: consists of three parts — practical, written and oral.

PRACTICAL exam - students should find the materials and tools needed by
themselves. Then, they must spread the correct amount of the material and
prepare it properly.

Evaluation criteria:

Poor 2 - if the student cannot find the material, does not know its composition
and cannot prepare it.

Satisfactory 3 - if the student finds the material and knows its composition, but
cannot prepare it or vice versa;

Good 4 - if the student finds the material, knows its composition and prepares it
properly;

Very good 5 — if the student does everything above and knows the application
and the characteristics of the material, but has gaps and is confused with other
materials;

Excellent 6 - if the student does all of the above, has good theoretical
knowledge, answers adequately to the questions and orients well in the

materials.

WRITTEN exam - students answer in writing to one question.
Excellent 6 — for a complete and correct answer:
Very good 5 — for response containing 80% of the volume on the matter;

Good 4 — only the basics on the topic are pointed out;



Satisfactory 3 - some of the basics are mentioned, but not less than 50% of the
volume of the matter.

Poor 2 - less than 50% of the volume on the topic is written.

ORAL exam — students answer verbally to one question from the questionnaire.
Excellent 6 - the student has no problems with terminology, different materials,
their properties and applications.

Very good 5 — it is difficult for the student to make a connection between the
materials or between the material and its application.

Good 4 - besides the above, it is difficult for the student to use the terminology.
Satisfactory 3 - student only knows basic information about the materials, but
cannot do a connection between the materials or between the material and its
application.

Poor 2 - the student does not know the terminology and the basics of the

materials.

EXAM - the final mark is complex. It depends on the points, obtained by the
student during the study in the semester. The final mark includes the colloquium
grade (A), average grade of the tests (B), the practical exam grade (C), the
written exam grade (D) and the oral exam grade (E). The points are calculated
using formula (1):

Ax1+Bx1+Cx3+Dx5+Ex7=S8 (1)

Where: S is the total sum of points.

The maximum points are 100. The evaluation is done as follows:

Points / S / Mark

Up to 60 poor 2

from 60,1 to 70 satisfactory 3
from 70,1 to 80 good 4

from 80,1 to 90 very good 5
from 90,1 to 100 excellent 6.



EXAMINATION (in emergency situations):

Type of exam - remote, computer-based, conducted through the Blackboard e-
learning system in a test format.

Type of the test — This is multiple-choice test, consisting of 60 questions with 4
answers to each question. All questions have only one correct answer. The
student must choose the correct answer. 1 point is given for each correct answer.

Working time — 60 minutes.

Test evaluation - to pass the test, students must have more than 40 points
(between 41 points and 60 points). Students who do not pass the test, receive a

failing grade on the exam.

Exam evaluation

The final mark is complex. It depends on the points, obtained by the student
during the study in the semester. The final mark includes the colloquium grade
(A), average grade of the tests (B), and the grade from final test (C). The points
are calculated using formula (2):

A+B+C=8§ (2)

Where: S is the total sum of points.

The maximum points are 96. The evaluation is done as follows:

Points / S / Mark

from 80,1 to 88 | very good

Up to 64 poor 2 Failed exam
from 64,1 to 72 | satisfactory |3
from 72,1 to 80 | good 4 Successful
5 exam
6

from 88,1 to 96 | excellent




SYLLABUS CONTENT

LECTURES TOPICS:

It semester

Topics

Hours

. Dental materials science — history, subject and tasks. Introduction to
biomaterials used in dental materials science. General and specific
requirements for biomaterials and dental materials.

. Structure of dental materials — crystal and amorphous materials. Physical
properties, imbibition and solubility, wettability and adhesion.

. Optical properties of the materials: systems for color determination, color
parameters. Technological properties — plasticity, fluidity, welding ability,
workability.

. Mechanical properties of dental materials — strength, hardness, abrasion
resistance.

. Gypsum materials — production, composition, types, properties and preparation.
Waxes.

. Metals and alloys — types, crystallization. Investigation methods — macro and
microscopy analysis, X-ray diffraction analysis, spectral analysis and thermal-
chemical analysis.

. Noble and non-precious dental alloys — types and peculiarities. Austenite steels.
chromium alloys, titanium alloys.

. Cold and heat treatment of dental alloys. Corrosion of dental alloys — nature of
the process, types, impact on the organism and measures against corrosion.

TOTAL

16

11" semester

Topics

Hours

. Dental ceramics — types, production technology, properties. Metal-ceramic
technology — peculiarities and alloys for metal-ceramics. Artificial teeth.

. Dental polymers — composition, types, preparation method and peculiarities.
Hot-polymerized polymers, cold-polymerized polymers and soft polymers.

. Impression materials — requirements and types. Peculiarities of solid.
thermoplastic and elastomeric impression materials.

. Dental cements — classification, requirements. Peculiarities of zinc-phosphate,
zinc-carboxylate, glass-ionomer, silicate, silico-phosphate and calcium
hydroxide cements.

. Composite materials — classification, requirements, types. Peculiarities of self
cured, light cured composites and nano-composites. Dental amalgams—
composition, preparation, properties and usage.

. Refractory and abrasive materials. Fluxes. Chemical and electro-chemical
cleaning of the materials.

. New technologies in dental medicine. CAD-CAM systems, additive
technologies (3D-printing).

TOTAL

14




PRACTICAL CLASSES TOPICS:

I semester

{ Tepics Hours

1. Dental surgery, dental units and dental clinic instruments. Digitalization in 2
dental medicine.

2. Dental laboratory — standard and modern equipment. CAD-CAM systems, 2
additive technologies, 3D printers. Measuring by thickness meter and caliper.

3. SEMINAR: Optical properties of the materials, systems for color defining, 2
color parameters.

4. SEMINAR: Mechanical properties of dental materials. Tensile strength, 2
compressive test, bending strength, impact strength, fatigue test. Hardness -
methods of Moos, Brinell, Vickers, Rockwel, Knoop and Shore.

5. Gypsum materials. Composition and preparation of dental gypsum, gypsum 2
solidifying — factors, influencing on it, and control methods.

6. MIDTERM TEST: Requirements, classification and structure of dental 2
materials. Physical, optical, technological and mechanical properties of dental
materials. Gypsum materials.

7. MIDTERM TEST: retake 2

8. Self-practical training to work with gypsum materials. 2

TOTAL 16
I semester
Topics Hours

1. SEMINAR: Dental porcelain. Conventional and modern technologies for 2
manufacturing full ceramics dental structures. Artificial teeth — function, types,
peculiarities.

2. Dental polymers. Preparation of hot-polymerizing and cold (self)-polymerizing 2
polymers,

3. Impression materials. Preparation of hard impression materials, hydrocolloid s
and silicone impression materials.

4. Dental cements — classification, requirements. Preparation of zinc-phosphate, 2
zinc-carboxylate, glass-ionomer and calcium hydroxide cements.

5. Composite materials and dental amalgams — classification, requirements, types. 2
Preparation of self cured and light cured composites. Preparation of dental
amalgam.

6. SEMINAR: Metal-ceramic. Metal alloys for dental purposes. Alloys for metal 2
ceramics. Technologies for manufacturing metal-ceramic dental constructions.

7. PRACTICAL EXAMINATION 2

TOTAL 14 |
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QUESTIONNAIRE
Of PRACTICAL EXAMINATION

On DENTAL MATERIALS SCIENCE
. Composition and preparation of white gypsum;
Composition and preparation of self-cured polymers;
Composition and preparation of heat-cured polymers;
Composition and preparation of zinc-phosphate cement;
Composition and preparation of zinc-polycarboxylate cement;
Composition and preparation of glass-ionomer cement;

Composition and preparation of ZnO — Eugenol impression material

]

MO 3 3 s W

Composition and preparation of irreversible hydrocolloid impression
material;

9. Composition and preparation of solid silicone impression material;

10. Composition and preparation of paste silicone impression material;

11. Composition and preparation of cream silicone impression material;

12. Composition and preparation of self-cured composite material;

13. Composition and preparation of light-cured composites;

14. Composition and preparation of Ag amal gam;



10.

11.

12,

13,
14.

15.

QUESTIONNAIRE
Of WRITEN EXAMINATION
On DENTAL MATERIALS SCIENCE

. History of the main dental materials.

Dental materials classification. Mechanical, physical, biological and

technological requirements.

. Biomaterials used in dentistry - general and specific requirements.

Structure of dental materials. Crystalline and amorphous materials. Main
types of crystal lattices and their defects. Polymorphism and allotropy.
Thermal properties of dental materials — heat conductivity, heat capacity,
coefficient of thermal expansion and shrinkage, melting and sublimation.
Physical properties of dental materials — density, viscosity, electric
conductivity.

Physical properties of dental materials — adhesion, wettability, imbibition and
solubility.

Stress and strain. Tensile strength of dental materials. “Stress-Strain” diagram.
Tensile strength of dental materials - elastic modulus, strength properties
(diagrams) of resilient, ductile and brittle materials.

Hardness of dental materials. Measuring methods: Mohs hardness, Brinell
hardness and Vickers hardness.

Hardness of dental materials. Measuring methods: Rockwell hardness, Knoop
hardness and Shore hardness.

Abrasive wear of dental materials — factors influencing on it and investigation
methods.

Metals and Alloys — classifications and properties. Crystallization.

Investigation of metals and alloys — macroscopic and microscopic analysis of
the alloys.
Investigation of metals and alloys — thermo-chemical analysis, Time-
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16.

17.

18

19,
20.
21.

22,

23,

24.

23,

26.

2k

28.

29,

30.
1z

33

34,

I,

36.

temperature (T-t) curves and phase diagrams.
Metal alloys — mechanical mixture, phase diagram.

Metal alloys — solid solutions, phase diagram, liquation.

.Noble dental alloys — classifications, composition, “carat” and “fineness”,

types and kinds of noble alloys.

Comparison between noble and base dental alloys.

Composition and properties of the steels, used in dental medicine.
Corrosion of dental alloys, nature of galvanic corrosion, types of galvanic
corrosion in the mouth.

Biological importance of the corrosion, pathogalvanism, factors influencing
the corrosion in the mouth and ways to avoid it.

Cold (mechanical) treatment of dental alloys — processing by material
removal, processing by plastic deformation.

Heat treatment of dental alloys, main parameters of the process.
Homogenization, recrystallization, quenching and tempering.

Dental polymers — types and components. Polymerization process - stages.
Composition and polymerization of heat-cured polymers.

Structure and properties of dental polymers. Defects in acrylic dentures.
Dental porcelain — manufacturing, types.

Mechanical, physical and biological properties of dental porcelain. Volume
changes.

Metal ceramic, alloys for metal ceramic and requirements to them.

Classification and requirements to the impression materials.

.Silicone impression materials — types, volume changes, peculiarities,

application.

Mechanical, physical, biological and technological requirements to the
restoration materials.

Dental cements — types and purpose.

Toxicity and adhesion of dental cements.

Composites — main components, types and properties.

11



37. Polymerization shrinkage of composites and adhesion to the HTT,

38. Comparison between self-cured and light-cured composites.

39. Dental amalgams — composition, preparation and factors influencing the
amalgam quality.

40. Dental amalgams — volume changes, advantages and disadvantages.

QUESTIONNAIRE
of ORAL EXAMINATION
on DENTAL MATERIALS SCIENCE

. Technological properties of dental materials — plasticity, welding ability. Fluidity —

factors influencing on it and measuring methods.

. Optical properties of dental materials — color, transparency, translucency, opacity,

brightness, metamerism, opalescence, luminescence.

. Systems for color determination, Munsell wheel, color parameters — hue, chroma,

value.
Mechanical properties and types of mechanical tests.
Strength of dental materials — compression strength, bending strength, impact

strength, fatigue strength.

6. Investigation of the alloys — X-ray diffraction analysis and spectral analysis.
7
8
9

Chromium and titanium alloys. Alloys for metal ceramic.

. Composition and properties of self-cured polymers.

. Manufacturing of porcelain dental construction, thermal regime of porcelain firing.

10. Artificial teeth: purpose, requirements, types and comparison.

11. Metal ceramic, bond between the metal and the porcelain.

12. Solid impression materials.

13. Thermo-plastic impression materials.

14. Hydrocolloid impression materials.

15. Elastomeric impression materials.

16. Temporary dental cements — types and purpose.

12



17. Permanent dental cements — types, composition and purpose.

18. Self-cured composites — composition, volume changes and application.

19. Light-cured composites — composition, shrinkage and factors influencing on it.

20. Gypsum materials. Modifications of the gypsum and gypsum types in dentistry.
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