Biocompatible materials — LV 308.106

Checklist - WS 2013/14

* The following checklist about the subject matter shall help you to check your knowledge in
biocompatible materials before registering for the written exam.

* No property values are to be known by heart for the exam, but you should have an idea about the
magnitude in order to rank materials, if ever asked to do so, for a specific property (e.g., E-modulus,
hardness, corrosion resistance, ...).

® No structural formula need to be known by heart.

* Further, the exact content of standards will not be asked. If necessary, you should be able to
explain briefly how a specific mechanical test works (i.e. What kind of property is tested? What is
needed to perform the experiment? What kind of result(s) do we get?)

Unit 1 |
¢ Definition of a biological system and biomaterials
» Interactions of a biological system and materials
® Stepsin the selection process of a material for a specific application
« Definition of biocompatibility (and surface and structure compatibility)
* Compatibility of bone implants (according to Schenk)
* Material characteristics and factors influencing biocompatibility
e Definition of biofunctionality

o examples of biofunctionality and corresponding requirements
o Basic understanding of wear mechanisms
Unit 2 I
* Mechanical and physical properties

o Basic understanding of passivation, immunity and corrosion; the underlying principle of
passivation and corrosion, forms of corrosion in metals

[ unit 3 ]

¢ Mechanical and physical properties

o degradation behavior of ceramics and polymers
Superelasticity

Behavior of materials towards external load
Hooke’s law of elasticity and its application range

Aspects of stress-strain curves from tensile testing and corresponding material behavior
o Stress raisers

B B a e

¢ Basic knowledge of the significance of stiffness, creep, fatigue, toughness, ductility, indentation
hardness and impact resistance

e Definition of Sterility, Sterility assurance level (SAL), D-value

e Materials, methods and requirements in terms of sterilization

e Different methods of sterilization (procedure, parameters and limitations)
* Packaging and monitoring

* Influence of sterilization packaging on properties of the device
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Unit 5

¢ Implants definitions, requirements, objective and restrictions
e Implant property (biotolerant, bicinert, bioactive)
e Definition of Osteoconduction, Osteoinduction
* Determination of Biocompatibility
o Definitions (Toxicants, Biological endpoint, ...)
o Invitro vs. in vivo -systems
o Sample preparation (biomaterial)
o Invitro —systems (biological system: types, cultivation, preparation,..; tests and devices)

Unit 6

e Bone Tissue
e Tissue/Cell-Biomaterial-interaction
e Phagocytosis and Pinocytosis

* Surface properties

o Factors influencing

o Hydrophilicity, Hydrophobicity

o Surface structures

o Porosity, Roughness
e Surface modification (general principles)
e Surface structures and their characterization
e Contact angle (definition, significance, methods: Zisman, Vogler)
e Surface modification

o Intention

o Methods

Unit 8

* Natural Polymers
o Celiulose
o Alginate - hydrogels
o Fibrin Sealants
o Collagen
e Synthetic Polymers
o Definitions; Polymer chemistry

Unit9

e Synthetic Polymers
o Classification
- Thermoplastics (structure and properties) mechanical properties)
¢ mechanical properties, permeability, optical properties
- Elastomers (structure and properties)
- Thermosets (structure and properties)
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e Polyurethanes

e Silicones and Silicone Elastomers

| Unit 10

il

e Silicones and Silicone Elastomers

¢ Biodegradable Polymers (Definitions, properties, applications, influencing factors, correlation

mechanical properties bone/implant, mechanisms of degradation, problems)

¢ Polymers: different types, their properties and applications

* Bone cement

¢ Controlled Drug Delivery Systems

* Metallic biomaterials

Requirements, applications

Properties (influencing factor, problems)
Stainless steel (composition, properties)
Cobalt-based alloys (composition, properties)

| Unit 11
e Hydrogels
Unit 12
@]
(@]
o
o]
o

Titanium and titanium-based alloys

® Ceramic biomaterials

o Requirements, applications, properties
o Classification
o Aluminum oxides
o Zirconium oxide
o Calcium phosphates (porous, coatings, biodegradable types)
o Bioactive glasses and glass-ceramics
e Carbons

* Anisotropic biocompatible fiber composites
* Implants of the musculoskeletal system

o}

Ligaments and tendons

[ Unit 13

* Implants of the musculoskeletal system

o}

o}

Hip Joint Endoprosthesis
®  Requirements
® different designs
— THR (stem, head, acetabular cup)
— BHR
- BMHR
= Materials
® Resulting pairing
Knee Joint Endoprosthesis Systems
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