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Course guides
370512 - MATERIALS - Optical Materials

Last modified: 03/06/2021
Unit in charge: Terrassa School of Optics and Optometry
Teaching unit: 713 - EQ - Department of Chemical Engineering.

Degree: BACHELOR'S DEGREE IN OPTICS AND OPTOMETRY (Syllabus 2009). (Compulsory subject).

Academic year: 2021 ECTS Credits: 6.0 Languages: Catalan, Spanish

LECTURER

Coordinating lecturer: PERE GARRIGA SOLÉ (http://futur.upc.edu/PereGarrigaSole)

Others: Tzanov, Tzanko (http://futur.upc.edu/TzankoTzanov)
PERE GARRIGA SOLÉ (http://futur.upc.edu/PereGarrigaSole)

PRIOR SKILLS

Chemistry:  Formulation  and  most  elemental  bases  of  inorganic  and  organic  chemistry.  Chemical  equilibrium,  bases  of
electrochemistry. Organic functions.

DEGREE COMPETENCES TO WHICH THE SUBJECT CONTRIBUTES

Specific:
1. Distinguish between the characteristics of materials and designs of various types of ophthalmic lenses (including prisms and filters)
and frames, and understand the basic principles of optics and not optical systems used for low vision.
2. Being able to take, treat, represent and interpret experimental data. "Use basic laboratory equipment and techniques"
3. Being able to perform literature searches.
4. Being able to relate the structure with the properties of inorganic and organic compounds and biomolecules

Generical:
5. Adaptation of all the fields of professional activity envers compatible aspects with the medium ambient (recycling, reuse of the
materials,...)
6. Consistently communicate the basic knowledge of optometry acquired. (Explain orally and in writing the basic knowledge)
7. Develop empathy with people
8. Interpret and use non-verbal language
9. Judgments (ratings) reports and surveys
10. Being able to participate in multidisciplinary working groups, multicultural and multilingual
11. Be able to organize the work of a group of people to attain a previously determined aim in the due terms
12. Analyze and relate the knowledge and acquired skills.
13. Be innovative and entrepreneurial
14. Assessing the acquisition of the course objectives.
15. Locate new information and the interpretation of it in its context.
16. Encourage methodical work, rigorous, consistent and innovative
17. Value the methods used to achieve the objectives.
18. Working with evidence, methodology and rigour.
19. Reflect and be able to make a critic of the knowledge and developed skills and the level of achievement.

TEACHING METHODOLOGY
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LEARNING OBJECTIVES OF THE SUBJECT

At the end of the Optical Materials course, the student must be able to:
1. to know the structure of inorganic and organic materials used in the manufacture of ophthalmic lenses and contact information.
2. to know the physical and chemical properties of materials used in optics and optometry.
3. to correlate the physical and chemical properties of contact lenses and the structure of the materials used in their manufacture.
4. to know the materials used in organic and metal frames.
5. to understand the maintenance and cleaning solutions and adapt the to the ocular and lens features.
6. to establish contact with the marketing of products, storage, conservation and information.
7. to master the practical application of the principles and methodologies of Optics and Optometry, and the acquisition of skills and
competencies described in the general objectives of the degree.

STUDY LOAD

Type Hours Percentage

Hours medium group 32,0 24.24

Self study 84,0 63.64

Hours small group 16,0 12.12

Total learning time: 132 h
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CONTENTS

1. INORGANIC MATERIALS. INORGANIC GLASS

Description:
First, a presentation of the subject in which the course objectives are introduced to the students, as well as the schedule of
lectures, seminars and practical sessions. The system of assessment and the communication system among teachers - students
will be indicated so that they can get all the necessary information on the course.

This content works
Theme 1: Vitreous State
- Definition and classification of mineral glasses.
- Composition and structure of oxide glasses.
- Vitrification.
Theme 2: Physical Properties
- Thermal properties and viscosity.
- Density.
- Optical properties. Absorption and transmission spectra.
Theme 3: Mechanical properties and chemical
- Elastic properties of glass.
- Mechanical resistance.
- Chemical resistance. Mechanisms of attack.
- Parameters that influence the chemical attack.
Theme 4: Physico-chemical and surface of the glass
- Training and state of the glass surface.
- Physical-chemical properties of the glass surface.
- Amendments to the surface. Surface treatments.
Theme 5: Production of glass
- Manufacture of flat glass
- Made of glass glasses
- Annealed Glass
Theme 6: Glasses for ophthalmic and optical applications
- Classification of optical glass.
- Glass ophthalmic.
- Optical filters, colored glass and mirrors.
- Photochromic glass photochromic.
- Recent optical applications.
Theme 7: Metal mounts
- Metals and alloys used for mounts
- Corrosion of metals and their protection
- Shape memory alloys
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2. ORGANIC MATERIALS. ORGANIC GLASS

Description:
This content will work:

Theme 8: Definitions, classification and synthesis of polymers
- Macromolecules, polymers and plastics.
- Classification of polymers as: source, form, to obtain reaction, physical properties and nature of monomers.
- Synthesis of polymers: poliaddició and policondensació.
- Phases of the reaction of polymerization, copolymerization and kinetic properties of copolymers.

Theme 9: Properties of polymers
- Types of links in macromolecules (covalent, polar, H-bridges, van der Waals interactions).
- Relationship between chemical structure and properties: thermoplastics, thermosets and elastomers. Crystallinity and
transparency.
- Correlation between the properties of a polymer and the structural unit.
- Thermal properties, mechanical and optical properties. Density and water absorption.
- Modification of the properties with additives: dyes, pigments and plasticizers.
Theme 10: Organic Eyewear
- Thermoplastic materials: cellulose acetate propionate and cellulose, polyamide and PMMA
- Materials thermosets: epoxy resins and carbon fiber
- Additives used in obtaining mounts
- Manufacture of mounts
Theme 11: Materials for ophthalmic lenses
- Lenses thermoplastic (derived from Bisphenol A PC, PMMA, polystyrene, copolymer PMMA / PS) and thermoset lenses (CR-39
and DAP and copolymers with DATP).
- Material properties for ophthalmic lenses: hard, resitència to abrasion, refractive index and Abbe number.
- Hardening treatments, and color antireflectants of ophthalmic lenses.
- Fotocromàtics compounds for organic lenses.
- Acquisition of ophthalmic lenses.

Theme 12: Materials for Contact Lenses
- Materials for hydrophobic contact lenses: PMMA, CAB. Silicone lenses. Lenses siloxanil-acrylates and fluorosiloxanilacrilats.
- Materials for hydrophilic contact lenses. Hydrogels.
- Properties of hydrogels: water content (WC), gas permeability (DK), refractive index and dependency between them. Influence
of pH and the% crosslinking agent.
- Silicone hydrogels. The ideal contact lens and its relationship with physicochemical properties of the material.

GRADING SYSTEM

The evaluation of the course consists of a single final exam (100%) (Right to examination).

BIBLIOGRAPHY

Basic:
- Navarro Sentanyes, A. Materiales ópticos orgánicos: monturas y lentes. Barcelona: l'autor, 2007. ISBN 9788492250851.
- Navarro Sentanyes, A. Materiales ópticos orgánicos. Barcelona: [els autors], 1989. ISBN 8440446195.
- Navarro Sentanyes, A. Materiales ópticos inorgánicos. Terrassa: el Departament, 1997. ISBN 849225081X.
- Navarro Sentanyes, A. Prácticas de materiales ópticos. Terrassa: Cardellach, 1997.
- Crespo M., J.J. [et al.]. Cuestiones de materiales ópticos. Barcelona: els autors, 1998. ISBN 8492250836.

Complementary:
- Ahluwalia, V.K.; Mishra, A. Polymer science: a textbook. Boca Raton: CRC/Taylor & Francis, 2008. ISBN 9781420068191.
- Pethrick, R. A. Polymer science and technology: for scientists and engineers. Dunbeath: Whittles, 2010. ISBN 9781904445401.
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- Fernández Navarro, José M. El  vidrio. 3ª ed. Madrid: Consejo Superior de Investigaciones Científicas: Sociedad Española de
Cerámica y Vidrio, 2003. ISBN 8400081587.
- Mari, Eduardo A. Los vidrios: propiedades, tecnologías de fabricación y aplicaciones. Buenos Aires: América Lee, 1982. ISBN
9500066173.


