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COURSE DESCRIPTION SYLLABUS 
1. Name of course:  “Biocompatible Materials”
2. Notation (code) in curricula: В.M1
3. Field (primary curriculum): 12.04.04 Biotechnical systems and technologies
4. Training profile: Biomedical Sciences and Engineering
5. Qualification (degree): Master
6. Supporting subdivision: Department of Industrial and Medical Electronics, Institute Of Non-Destructive Testing, TPU
7. Lecturer: Galina Vladislavovna Arysheva, Е-mail: arysheva@tpu.ru 
8. Learning outcomes:

	№ 
	Result

	CLO 1

(РД1)
	Know the fundamental principles of interaction between a living organism with different medical supplies.

	CLO 2

(РД2)
	Have an idea about modern methods of obtaining and analyzing the properties of biocompatible materials and medical devices.

	CLO 3

(РД3)
	Able to apply the results and planning methods to solve practical problems in various fields of biomedical research.


9. The course outline:

 Lecture 1. Section 1. General properties of materials and their compatibility with biological environments.

1.1 Mechanical, chemical, electrical and magnetic properties of materials. Resistance of materials to various influences. 

1.2 Requirements to materials for medical and biological applications. Biocompatibility. 

Seminar 1: Solving tasks on the calculation of the mechanical, chemical, electrical and magnetic parameters.

Seminar 2: «Heat and humidity properties, solubility, light stability and biocompatibility of medical materials».

Lecture 2. Section 2. Metal materials and their alloys in biomedical practice.

2.1 Classification and properties of metals and alloys. Structure and crystallization of metals.

2.2 The main types of alloys. Diagrams of two-component alloys.
Seminar 3: Calculation and construction of phase diagrams of binary alloys. 

Seminar 4: «Properties, classification and marking of medical steel».

Lecture 3. 

2.3 Electrical and thermal conductivity of metals and alloys.

2.4  Single-metals. 

2.5 Alloys and steel. 

Seminar 5: Solving tasks on the calculation of the electrical conductivity and thermal conductivity of conductive materials.

Seminar 6: «The use of solid conductive materials in biomedical practice».

Lecture 4. Section 3. Semiconductor materials in biomedical practice.

3.1 General properties and classification of semiconductors. 

3.2 Optical and photoelectric phenomena in semiconductors. 

3.3 Thermoelectric phenomena. 

Seminar 7: Solving tasks on the calculation of intrinsic and extrinsic conductivity, concentration and mobility of charge carriers, conductivity and photoconductivity of semiconductor materials.

Seminar 8: «Thermoelectric phenomena in semiconductors: effect of Seebeck, Peltier, Thomson, Hall».

Lecture 5. Section 4. The use of dielectric materials in the biomedical practice.
4.1 Classification of dielectrics. 

4.2 The electrical conductivity, polarization, dielectric loss and electrical breakdown of dielectrics. 

4.3 Dielectric materials for various purposes.

Seminar 9: Solving problems on the calculation of the electrical conductivity and dielectric polarization, dielectric losses.

Seminar 10: Test №1. 

Lecture 6. Section 5. The properties of living tissues.

5.1 Features of living organism as an object of research. Mechanical properties of biological tissues and fluids.

5.2 Classification of composite physical and chemical environments (living organisms) on the nature of the electrical conductivity.
Seminar 11: Calculating the tasks for the current density in a complex environ consisting of conductors and dielectrics (human or animal).
Seminar 12: «The most frequently used environ composition in medicine».

Lecture 7. 

5.3 Features of conductive, dielectric, magnetic, optical and acoustic properties of living tissue (biological objects).
5.4 The stability properties of the functional materials. Sterilization treatment.

Seminar 13: Solving problems on the calculation of surface roughness and adhesion of tissue cells on the surface of medical materials.
Seminar 14: «Cell reactions to foreign body, toxicity, hemocompatibility».

Lecture 8. Section 6. Materials for interstitial prosthetics.

6.1 Basic requirements for materials. 

6.2 Membranes for controlling the composition of biological fluids. 

6.3 Blood liquids. 

6.4 Implants (including biodegradation). 

Seminar 15: «Implants in ophthalmology and orthopedics, implants of blood vessels and soft tissues».
Seminar 16: Test №2.

10. Year :  1,    semester:  1,   number of credits:   3
11. Prerequisites:

No
12. Corequisites:

Б.М1 «Mathematical Modeling of Biological Processes and Systems»,

В.М2 «Topical Problems of Biomedical and Ecological Engineering»,

В.М3 «Biomedical Instrumentation».

13. Type of attestation: exam
Author: Galina Vladislavovna Arysheva
