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1.General information

1.1.Introduction

Brief introduction to the subject
In the Dentistry Degree at the Universidad de Zaragoza, [University of Zaragoza], the Dental Biomaterials and
Ergonomics, which is included in the "Introduction to Dentistry" Module, is obligatory and worth a total of 6 ECTS. This is
taught in the second course in the third semester. This decision is based on the Dean's Conference on Dentistry and the
proposals that the Dentistry Departments of Spain presented at ANECA as proof.
The subject Dental Biomaterials and Ergonomics represents the students' first approach to specific Dental training. This
subjects is part of a block of basic knowledge that will pave the way for further specialisation in subjects in the 3rd, 4th
and 5th course. On the other hand, it is introductory in nature, which ensures the attainment of a set of skills related to the
properties and the correct use of the different materials in specialist dentistry (Dental Prosthesis, Oral Surgery,
Endodontics, Orthodontics, Implantology, etc.). Ultimately, this subject is considered to be one which teaches basic
concepts so as to be able to understand and consolidate theoretical and applied disciplinary knowledge (composition and
characteristics of dental biomaterials; selection and use of dental biomaterials; instruments used in different dental
procedures; work-related health and risk prevention, disinfection and sterilisation etc.).
This discipline is one of great interest for the future dentist, as it offers essential training in both contents and specific
skills required of the Dentistry profession.

1.2.Recommendations to take this course

SUBJECT PREREQUISITES

Essential prerequisites. In order to study this subject, it is recommended that students have basic knowledge of chemistry
and physics.
Recommended prerequisites. If you have basic English and computer literacy (use of PowerPoint, Internet browsers,
bibliographic reference management, electronic journals, etc.), you will benefit much more from this subject.
RECOMMENDATIONS TO STUDENTS FOR STUDYING THIS SUBJECT
Students are advised to read about the practical components before doing them so as to take better advantage of the
classes.
In order to understand both the theoretical and practical components of the subject, students should carefully consult the
basic books.
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1.3.Context and importance of this course in the degree

Context: Materials and Equipment
Dental materials and equipment are the necessary substrates, subjects and equipment for maintaining the population's
oral health through Dentistry.
Modern Dentistry tends to not only restore and substitute lost parts, but also aims to prevent disease in the first place. At
later stages, it also aims to restore lost or altered functions, while using organs as the function's material substrate. This
second aspect is of primordial importance, as the current tendency in Health Sciences is to promote and maintain the
above. In this sense, Dental Biomaterials and Ergonomics has an important role to play as employing inadequate
materials or instruments, or manipulating a product without adequate training can not only not improve a therapeutic
treatment, but it can also help disease advance or make a secondary disease appear.
It is not possible to understand current and future dental materials without first understanding their past. When examining
Dental history, it can be proven that the materials that each civilisation had access to, at any given moment, were
significant to dental work of that time period.
Context: Ergonomics and Instrumentation
Ergonomics is a discipline of reciprocal communication between humans and their socio-technical environment. The aim
is to provide reciprocal, constant and systematic adjustment between humans and their environment; designing a work
space which, where possible, results in a space that is comfortable, easy and consistent with minimum hygiene and
safety requirements, while elevating overall indicators of both qualitative and quantitative productivity. There is a common
aim in all of its applications: to adapt products, tasks, tools, spaces and the general surroundings to the needs and ability
of people, in a way that improves the efficiency, safety and wellbeing of consumers, users and workers. This is the
definition of an object's comfort from the perspective of the person using it. The ergonomic approach consists of
designing products in a way that allows them to adapt to the user and not the other way around.

Significance of the subject within the degree
From a curricular point of view, Dental Biomaterials and Ergonomics is organised into two areas of knowledge: theoretical
knowledge and applied knowledge. The subject taught in the second course represents the students' first approach to
specialised industry training. This discipline is one of great interest for the future professional as it provides essential
training on both specific contents and skills of the Dentistry profession.

1.4.Activities and key dates

The 2016-2017 academic course will begin on 19th September, 2016.

2.Learning goals

2.1.Learning goals

To pass this subject, the student will need to demonstrate the following:
Identify and recognise dental materials and biomaterials with adequate precision and terminology.
Understand and differentiate between the properties of dental materials and biomaterials that are significant in clinical
application.
Adequately handle biomaterials according to the dental procedure to be undertaken.
Understand, differentiate and apply Ergonomics concepts and work-related risk prevention principles in dental practice.
Know the characteristics of and differentiate between dental instruments, devices and equipment and exemplifying their
clinical application.

2.2.Importance of learning goals

We will introduce the learning outcomes that are intended to be attained throughout this subject, based on the following
parts:
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- Identifying and recognising dental materials and biomaterials with adequate precision and terminology.
-Understanding and differentiating between the properties of the dental materials and biomaterials that are significant in
clinical application.
-Adequately handling the biomaterials according to the dental procedure to be undertaken.
-Understanding, differentiating and applying Ergonomics concepts and the work-related risk prevention principles in
dental practice.
-Knowing the characteristics and differentiating between dental instruments, devices and equipment and exemplifying
their clinical application.

3.Aims of the course and competences

3.1.Aims of the course

The subject and the outcomes foreseen respond to the following approaches and aims:
- Understanding the fundamental concepts related to the properties and principles of using dental materials in
professional practice, selecting and learning to use the most commonly used materials and the adequate equipment with
which to manipulate it.
- Familiarising oneself with the basic instruments used in therapeutic procedures and scientific principles of sterilisation,
disinfection and antisepsis for managing and maintaining a safe environment in the dental clinics.
- Learning how to optimise the diagnostic and therapeutic procedures from an ergonomic perspective.

3.2.Competences

After having passed this subject, the student will be more competent at...

• Knowing scientific concepts of sterilisation, disinfection, antisepsis necessary for preventing cross-contamination in
dental practice.

• Using, differentiating and selecting adequate materials and instruments in Dentistry.
• Knowing dental biomaterials: how to manipulate them as well as their properties, allergies, bio-compatibility, toxicity,

waste disposal and environmental impact.
• Understanding and using basic equipment and basic instruments for dental practice.
• Applying ergonomic principles in dental work, on an individual level as much as within a work team when

appropriate, as well as in work-risk prevention associated with dental practice.

4.Assessment (1st and 2nd call)

4.1.Assessment tasks (description of tasks, marking system and assessment criteria)

Students must demonstrate that they have attained the foreseen learning outcomes through the following evaluation
activities:
Students must choose 2 evaluation options.
OPTION A
In order to pass the subject, the following aspects will be evaluated:
- Regular attendance and active participation in theoretical lectures and debates (contributions, suggestions, questions,
involvement, etc.).
- Obligatory attendance and active participation in practical classes.
- Individual compilation work in practical class (Practice books).
- Group work on a subject to be decide don with the Professors.
- Written theory exam (10 short questions and 20 single-answer questions).
- Practical exam.
- Voluntary individual work.
In order to pass the exam, students are obliged to attend practical sessions and complete a file documenting all of the
tasks undertaken in the above. 3 absences with explanation are permitted. Any student who is absent for more than 3
explained practical classes will be obliged to submit a monographic assignment corresponding to the practical session
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that he or she missed (subject to be agreed upon with Professors).
Subject Evaluation Polynomial
- CONCEPTUAL BLOCK
- Theoretical component (50%)
Theoretical knowledge test (2 tests are undertaken per semester) will consist of:
- 10 short questions each worth 0.5;
- 20 multiple choice questions with only one correct answer, each worth 0.25.
- PROCEDURAL BLOCK
- Practical component (50%)
Marks for this section will be distributed as follows:
- 20% for practical session attendance (completing exercises, actively participating in sessions and seminars);
- 20% for portfolio evaluation (Practice Book) and final practical exam.
- 10% for co-evaluation of group work through the rubric.
In order to pass the subject, students will need to pass both the theoretical and the practical component separately.
Any student who wishes to, may complete a voluntary individual written assignment which can count for 1 point of the
final mark for the subject, as long as they have passed the previous components separately and they have met the
criteria established by the professor.
OPTION B
Students who cannot meet the required criteria in OPTION A (EXAMPLE: in the case of not attending more than 3
practical class), they will automatically be evaluated by OPTION B.
Subject Evaluation Polynomial
- CONCEPTUAL BLOCK
- Theoretical component (50%)
Written test. This exam will consist of:
- 10 short questions, each worth 0.5;
- 20 multiple-choice questions with only one correct answer, each worth 0.25.
- PROCEDURAL BLOCK
- Final practical exam of the whole subject (50%).
Final Mark
- The grading system will be carried out according to the current legislation.
- The final date for handing in portfolios (Practice Books) and monographic assignments will be 15 days before the date of
the exam (up until 13:00h). Work handed in after this date will not be accepted. Should the aforementioned date coincide
with a non-working day, the deadline will be the first school day after the non-working day
- In regards to the final mark, both blocks need to be passed separately, to then be averaged (5 will be considered a pass
mark).
- The formal guidelines for presentation expressed in class and duplicated in writing must be followed for all written work
handed in (except when expressly written to the contrary).
- The marks will be published all at the same time, with no individual marks released prior to this time.

5.Methodology, learning tasks, syllabus and resources

5.1.Methodological overview

The learning process designed for this subject is based on the following:

Theoretical classes. Throughout theses classes, a dialogue will be encouraged for asking questions, Problem-Solving
Based Learning, resolving questions, etc.

There will also be seminars in the form of theoretical-practical workshops taught by the Professor or guest speakers so as
to delve further into special interest subjects.
Practical classes. Integrated by a series of activities made up of individual and group work.
Group and individual work. We will also aim to reinforce individual learning through group (or voluntary individual)
monographic assignments, within a reciprocal teaching methodology.
Tutorials. Aimed at clarifying doubts or providing literature specific to a particular subject in regards to the subject's
theoretical or practical contents
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5.2.Learning tasks

The learning process that is designed for this subject is based on the following:

• Participatory master class. In addition seminars will be held, in the form of theoretical and practical workshops.
• Practical sessions.
• Individual and group work.
• Tutorials.

5.3.Syllabus

EQUIPMENT, INSTRUMENTS AND ERGONOMICS

- PART I. THE DENTAL CLINIC AND DENTAL LABORATORY.

1. THE DENTAL OFFICE.

2. THE DENTAL UNIT: COMPOSITION AND HANDLING. DENTAL LABORATORY

- PART II. DENTAL INSTRUMENTS.

3. DENTAL INSTRUMENTS (I).

4. DENTAL INSTRUMENTS (II).

- PART III. CARE, MAINTENANCE AND HANDLING OF DENTAL INSTRUMENTS AND UNIT.

5. DESINFECTION AND CARE OF WORK ENVIRONMENT AND EQUIPMENT.

- PART IV. FOUR HANDED DENTISTRY.

6. TEAMWORK IN DENTISTRY. TIME CONTROL. AUXILIARY STAFF FUNCTIONS.

7. FOUR HANDED TECHNIQUE.

LABORATORY SESSIONS

1. DESIGN OF A DENTAL CILNIC.

2. THE DENTAL PRACTICE AND EQUIPMENT. THE DENTAL UNIT. BASICS OF DENTAL LABORATORY.

3. DENTAL INSTRUMENTS PREPARATION.
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4. EXERCISE OF CLEANING, DISINFECTION AND STERILIZATION IN THE DENTAL OFFICE.

5. PSYCHOMOTRICITY IN THE DENTAL PRACTICE. INSTRUMENTS MANAGEMENT IN INDIRECT VISION.

6. THE DENTAL OFFICE. TEAMWORK. POSTURAL CONTROL AND MOVEMENTS.

7. FOUR-HANDED TECHNIQUE.

DENTAL MATERIALS

- PREVIOUS KNOWLEDGE ASSESSMENT AND INTRODUCTION TO MATTER.

- PART I. FUNDAMENTALS.

1. HISTORY OF DENTAL MATERIALS. PHYSICAL, CHEMICAL AND BIOLOGICAL PROPERTIES.

2. DENTAL POLYMERS, CERAMICS AND METALS.

- PART II. AUXILIARY DENTAL MATERIALS AND DENTURES.

3. IMPRESSION MATERIALS.

4. GYPSUM PRODUCTS.

5. ACRYLIC RESIN.

- PART III. INLAYS, ONLAYS, CROWNS AND BRIDGES.

6. METALS AND ALLOYS.

7. DENTAL CERAMICS.

8. CASTING PROCEDURES.

- PART IV. PLASTIC RESTORATIONS.

9. BONDING.

10. DIRECT RESTORATIONS (COMPOSITE RESINS, GICs).
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11. DIRECT RESTORATIONS (DENTAL AMALGAMS, GOLD DIRECT FILLING).

12. DENTAL CEMENTS.

- PART V. OTHER MATERIALS.

13. PREVENTIVE MATERIALS.

14.FINISHING AND POLISHING MATERIALS.

15. OTHER MATERIALS (surgery, orthodontics, endodontics).

LABORATORY SESSIONS

1. IRREVERSIBLE HYDROCOLLOIDS.

2. ELASTOMERS.

3. GYPSUM.

4. IMPRESSIONS AND MODELS FABRICATION PROCEDURES.

5. ACRYLIC RESINS.

6. DENTAL CERAMICS (SEMINAR).

7. ALLOYS AND CASTING PROCEDURES (SEMINAR).

8. ADHESIVES SYSTEMS AND RESIN COMPOSITES.

9.DENTAL AMALGAM.

10. DENTAL CEMENTS.

11. PREVENTIVE MATERIALS.

12. ENDODONTIC MATERIALS (SEMINAR).

13. ORTHODONTIC MATERIALS (SEMINAR).
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14. DENTAL SURGERY MATERIALS (SEMINAR).

15. PRACTICAL EXAM TRAINING.

5.4.Course planning and calendar
Schedule sessions Lectures and practice sessions are designed according to the academic calendar of the
corresponding course and the class schedule established by the Faculty. Lectures: Classroom 1 or 2 Preclinical Practice:
Dental Laboratory Materials Clinical practice: Dental Clinic Seminars: Classroom 1 or 4 (to be confirmed in advance)
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