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1. Introduction to Biomaterials
Chi. Materials for 2. B?ologica_l Response to B_iomaterials
1 . A 3. Biomaterial Product Testing and FDA Approval
" 2123 Biomedical : .
= Applications 4. Types of Blomat[erlals _
5. Processing of Biomaterials
6. Important Properties of Biomaterials
Chl.Materials for 1.Principles of Chemistry
Biomedical 2.Introduction: Bonding and the Structure of
2 31 Applications 3.Biomaterials
i+ Ch2. Chemical 4.Structure, of Metals
Structure of 5.Structure of Ceramics
Biomaterials 6.Structure of Polymers
3 3/3 Ch2. Chemical 1.Techniques: Introduction to Material Characterization
* Structure of




Biomaterials 2.Introduction: From Atomic Groupings to Bulk
Ch3.Physical Materials
Properties of 3.Crystallinity and Linear Defects
Biomaterials 4.Crystallinity and Planar Defects
5.Crystallinity and Volume Defects
[ Assignment #1)
Ch3.Physical . . .
YS! ) 1.Crystallinity and Polymeric Materials
Properties of .\ .
) . 2.Thermal Transitions of Crystalline and
4 Biomaterials i ;
w 3/15 . Non-Crystalline Materials
= Ch.4 Mechanical . . .
Properties of 3.Techniques: Introduction to Thermal Analysis
. P . 4.Introduction: Modes of Mechanical Testing
Biomaterials
1.Mechanical Testing Methods, Results and
Calculations- Tensile , Shear, Bending,
Ch.4 Mechanical Tlme-DepenFjent Properties
. 2.Fracture and Failure
o 3/22 Properties of . . .
" Biomaterials 3.Fatigue and Fatigue Testing
4.Methods to Improve Mechanical Properties
5.Techniques: Introduction to Mechanical Analysis
[ Assignment #2])
L.Introduction:  Degradation in the Biological
Environment
6 3/29 Ch.5 Biomaterial | 2.Corrosion/Degradation of Metals and Ceramics
< Degradation 3.Degradation of Polymers
4.Biodegradable Materials
5.Techniques: Assays for Extent of Degradation
7 "
e 45 | Fr &
1.Introduction: Importance of Biomaterials Processing
2.Processing to Improve Bulk Properties
3.Processing to Form Desired Shapes
8 Ch.6 Biomaterial | 4.Processing of Metals
e 4/12 . . .
N Processing 5.Processing of Ceramics
6.Processing of Polymers
7.Processing to Improve Biocompatibility
[ Assignment #3)
?,, 4119 | He ¥
X
1.Introduction: Concepts in Surface Chemistry and
. Biology
1 h7. Surface Proper . . e - .
ﬁ 4/26 ch7. Su .ace ope ties 2.Physicochemical Surface Modification Techniques
N of Biomaterials

3.Biological Surface Modification Techniques
4.Surface Properties and Degradation




5.Patterning Techniques for Surfaces

<t B
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Ch7. Surface Properties
of Biomaterials

Chs. Protein
Interactions  with
Biomaterials

1.Techniques: Introduction to Surface Characterization
2.Introduction: Thermodynamics of Protein Adsorption
3.Protein Structure

'q_',:;

5/10

Ch8. Protein
Interactions with
Biomaterials

1.Protein Transport and Adsorption Kinetics

2.Reversibility of Protein Adsorption

3.Techniques: Assays for Protein Type and Amount
[ Assignment #4 )

R

5/17

Ch9. Cell Interactions
with Biomaterials

1.Introduction: Cell-Surface Interactions and Cellular
Functions

2.Cellular Structure

3.Extracellular Environment

4.Cell-Environment Interactions that Affect Cellular
Functions

5.Models of Adhesion, Spreading and Migration

14

5124

Ch9. Cell Interactions
with Biomaterials

Ch.10 Biomaterial
Implantation and
Acute
Inflammation

1.Techniques: Assays to Determine Effects of
Cell-Material Interactions

2.Introduction: Overview of Innate and Acquired
Immunity

3.Clinical Signs of Inflammation and Their Causes

4.Role of Tissue Macrophages and Neutrophils

5.Role of Other Leukocytes

5/31

Ch.10 Biomaterial
Implantation and
Acute
Inflammation

Chll. Wound Healing
and the Presence
of Biomaterials

1.Termination of Acute Inflammation
2.Techniques: In Vitro Assays for Infammatory Response
3.Introduction: Formation of Granulation Tissue
4.Foreign Body Reaction
5.Fibrous Encapsulation
6.Chronic Inflammation
7.Four Types of Resolution
[ Assignment #5]

16
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Ch1l. Wound Healing
and the Presence
of Biomaterials

Chi2. Immune
Response to
Biomaterials

1.Repair vs. Regeneration: Wound Healing in Skin

2.Techniques: In Vivo Assays for Inflammatory
Response

3.Introduction: Overview of Acquired Immunity

4.Antigen Presentation and Lymphocyte Maturation

17

6/14

Chi2. Immune
Response to
Biomaterials

1.B Cells and Antibodies

2.T Cells

3.The Complement System

4.Undesired Immune Responses to Biomaterials
5.Techniques: Assays for Immune Response
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18 6/21 Final Examination

AT
1LIpx% (2408 F) 10%
2. pF T ¥ 30%
3¢+ 30%

4.8 %% 30%

I~%33FB

Text Book: Biomaterials-The Intersection of Biology and Material Science, 2008,

Edited by J. S. Temenoff and A. G. Mikos (2008) PEARSON Prentice Hall Co.
(Aa3F &k > 04-27088787 » £ 8 i% 0933773889)
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