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Biomaterials, materials used in medicine, play an increasingly important role in national
health and social economy, and attract intense research attention worldwide. Multiple scientific
fields including materials, chemistry, medicine, biology and engineering are involved in
biomaterials, which is emerging as a new interdisciplinary direction.

Intelligent biomaterials represent the future direction of the next-generation biomaterials.
In this course, the "combination of cutting-edge research and fundamental theory" teaching
approach is adopted, covering the fundamental theories of biomaterials, basic knowledge of
relevant materials, basic biological concepts, material-biological species interactions and other
core contents; moreover, it is focused on the frontier research related intelligent driving theories,
design principles, preparation methods, clinical applications, including controlled degradation,
induced tissue regeneration, environment stimuli response, artificial organs and other typical
intelligent bio-functions. The course establishes a bridge between materials such as
biodegradable medical metals, stimuli responsive polymers and advanced biomedical
applications. The course teaching is mainly based on in-class theory teaching, and combined
with practice and cutting-edge scientific research, with the employment of combinatory
teaching methods of experimental operations, field visits, typical case study, group discussions
to help students understand how to apply the basic knowledge to the achievement of advanced
functions of biomaterials. This course aims to develop the students’ knowledge and capabilities
of design, preparation and evaluation of new-generation intelligent biomaterials, as well as their
interests and abilities in multidisciplinary research.

Prerequisite courses includes Fundamentals of Material Science, Material Chemistry and
Material Physics.
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1. Introduction to smart biomedical materials

1.1 Definition and classification of biomedical materials

1.2 Development history of biomedical materials

1.3 Characteristics and industrial development of biomedical
materials

1.4 Applications of biomedical materials

1.5 Research progress and development trend of smart

biomedical materials

Classroom

teaching

Yuan
Guangyin

2. Biocompatibility of biomaterials

2.1 Effects of biomedical materials on organism
2.2 Definition and
(histocompatibility, blood compatibility, etc.)

content of biocompatibility

2.3 Biocompatibility evaluation of materials

Classroom
teaching

Pei Jia

3. Smart biomedical metallic materials with controllable
degradation

3.1 Introduction to biomedical metallic materials and
theoretical basis of their in vivo degradation

3.1.1 Clinical application status of traditional biomedical
metallic materials

3.1.2 Main problems of traditional biomedical metallic
materials

3.2 Design strategy, preparation and in vitro and in vivo
study of biomedical metals with controllable degradation
3.2.1 Design, preparation, fundamental research and clinical
applications of controllable biodegradation magnesium-

12

Classroom
teaching
+

Experime
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Yuan
Guangyin
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based materials

3.2.2 Design, preparation, fundamental research and clinical
applications of controllable biodegradation zinc-based
materials

3.3 Biomedical metallic materials degradation and
cytocompatibility experiments

4. Advanced functional bioceramic materials

4.1 In.ert B.ioceramic.s 3 Classrgom Pei Jia
4.2 Bioactive ceramics teaching
4.3 Smart piezoelectric bioceramics
5. Smart biomedical polymer hydrogel materials
5.1 Introduction to biomedical polymer hydrogel (2 hours)
5.2 Design, structure and function of smart biomedical
polymer hydrogel (4 hours) Classrgom
. . . teaching Feng

5.3 Functions of smart biomedical polymer hydrogel )

. 15 + Chuanlian
materials (3 hours) Experime
5.4 Biomedical applications of polymer hydrogel materials nt &
(4 hours)
5.5 Preparation and characterization of biomimetic hydrogel
(2 hours)

6. Biomaterials interfaces and smart functional coatings
(6 class hours)

6.1 Interaction of protein/cell and biomaterials (3 class
hours)

6.1.1 Protein structures, functions and protein adsorption
6.1.2 Cell membrane structure, recognition and cell adhesion

6.1.3 Effect of biomaterial interfaces on protein and cell 6 Classrgom Pei Jia
behaviors teaching
6.2 Design and applications of biofunctional interfaces (3
class hours)
6.2.1 Bioactive bionic surface and interface
6.2.2 Anti bioadhesive surface
6.2.3 Smart drug delivery coatings
7. Artificial organs, tissue engineering and smart
materials for regeneration and repair
7.1 Introduction to artificial organs and tissue engineering 3 Classroom | pes Jig
7.2 Regenerative repair materials and their research progress teaching
7.3 Design, structure and applications of tissue engineering
scaffold for tissue-inducing regeneration
Classroom

8. Biological 3D printing technology teaching
8.1 Introduction to 3D printing and its current technical +

Group Yuan
progress (1 class hour) 3 .
8.2 Applications of 3D printing technology in biomedicine discussion | Guangyin
(2 class hours) and
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(English) The course assessment methods and standards are: homework, classroom quiz (2 times,
Requirements 10% + 10%), group theme report (1 time, 10%), group experiment report (2 times, 10% + 10%),
final exam (50%).
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4. Biointerfaces: Where Material Meets Biology ( %t ), Dietmar Hutmacher, Wojciech
ChrzanowskiZw 2, RSCH! it Smart Materials Series 2014
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1. Biomaterials Science: An Introduction to Materials in Medicine (Second Edition) (Chinese
version), by Buddy D Ratner, Science Press or Tsinghua University Press.

PRFR R E 2. Gel Chemistry, by Gu Xuerong and Zhu Yuping, Chemical Industry Press.

(English) 3. Principles of Electrochemical Corrosion, by Cao Chunan, 3rd Edition, Beijing: Chemical

Resources Industry Press, 2008.2.
4. Biointerfaces: Where Material Meets Biology, by Dietmar Hutmacher, Wojciech
Chrzanowski, RSC Publishing Smart Materials Series 2014.
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