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Basics of Biomechanics and Applications in V-G TR A /S
Musculoskeletal Research and Practice FRYR NI

- Mechanical stress and strain and biological - A Fa i R A g
application -F R BAVE R G F Bl A

- Orthopedic and musculoskeletal case analysis - B3

- Tissue adaptation theory -40 i g 5 A A & e R

- Cellular bioengineering and mechanobiology

Biomechanical Assessment £ 4 77 F IO

- Material test system in biomechanical - A F AR R R R

- Microstructure analysis - 55 A AT

- Finite Element Modeling - R EHE

- Data analysis and interpretation - 35 A AT o R L A
Advanced Topics BRFE A

- Linear and nonlinear analysis and modeling -2 M FndE & AT Fr AR
- Tissue regeneration and mechanical effects -HBR AR FERMN

- Mechanobiology in cellular and tissue adaptation — -4m il fn 41 28 By A A 4 3 5 4

- Biomaterial design and biomechanics - R R T R A F
- Implant design - Al Rk
- 3-D human movement = YN

Mechanical properties of Materials BERE A7 4 AR
Finite element analysis method A R TC AT 7 %
Mechanobiology & 4 = R
Gait A MR

MicroCT 1ok 4 g - AT IR,
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November 14-15, 2012
YiFu Building 416, Beihang University, Beijing

Program

EVENING, TUESDAY, NOVEMBER 13, 2012

7:30 PM Faculty Dinner and Preparation

MORNING, WEDNESDAY, NOVEMBER 14, 2012

7:30 AM Registration

8:30 AM Welcome/Introduction of Faculty
Dr. Yu-Bo Fan, Dr. Cheng-Kung Cheng, Dr. Yi-Xian Qin

8:45-9:30AM Introduction to Biomechanics and mechanobiology in biological tissues
Dr. Yi-Xian Qin

- Wolff's law

- Frost’s bone remodeling theory

- Basic bone cell types and mechanobiology

- Proper animal models and practical problems

9:30-10:15AM Finite element modeling (FEM) and systematic design
Dr. Ming Zhang

- Basic concept of FEM

- How to build a reasonable FEM structure and meshing
- Constitutive and governing equation

- Validation and common problems in FEM simulation

10:15-10:35 Coffee break and networking

10:35-11:20 Introduction of experimental measurements on in vivo and ex vivo biological
Tissues
Dr. Yi-Xian Qin
- Strain gauge, matrix transformation and calculation
- Noise control and FFT
- Optical methods
- Nanoindentation
- Other measurements, i.e., pressure, electrical potential
- Data analysis and statistical tools

11:20-12:05 Biomaterials and tissue regeneration
Dr. Ling Qin
- Biocompatibility
- Stress shielding
- Growth factor and stem cell function



12:05-1:30PM Lunch

AFTERNOON, WEDNESDAY, NOVEMBER 14, 2012

1:30-2:30PM  Basics of Biomechanics and Theory of tissue adaptation
Dr. Yu-Bo Fan
- Stress and strain
- Moment of inertia and beam theory
- Advanced case of biomechanical model in living animal

2:30-3:15AM  Imaging methods for bone structural assessment
Dr. Ling Qin

- MicroCT
- DXA
- Other methods

3:15-4:00AM Cellular biomechanics
Dr. X. Edward Guo
- Nonlinear behavior of cells, cell membrane and intracellular structure
- Viscoelastisity and flow
- Cell-cell communication
- Cellular measurements

4:00-4:45AM  3-D kinematics and gait analysis on movement of human body
Dr. Ming Zhang
- 3-D human movement and monitoring
- Force and displacement measurement
- How to generate data and input in FEM
- Common problems

4:45-5:00AM Coffee break

5:00-5:45PM  Penal discussion and Quiz
Drs. Y. Fan, CK. Cheng, XE. Guo, L. Qin, M. Zhang, Y. Qin
- Biomechanical factors in tissue, cell and organs
- Mechanical transduction and cutting edge topics
- Human space medicine, microgravity and countermeasurement
- Tissue regeneration and biomechanical intervention

MORNING, THURSDAY, NOVEMBER 15, 2012

8:00-8:45PM  Research paper writing, SCI paper submission and publication
Panelist: Dr. Ling Qin, Dr. Yu-Bo Fan

8:45-9:30PM  How to address critiques and write revision and resubmission
Dr. Yi-Xian Qin

9:30-9:50PM  Coffee break

9:50-10:35AM  Orthopedic implant design and biomechanical considerations
Dr. Cheng-Kung Cheng

- Implant design features and biological stability
- Biomaterial consideration



- Tissue and implant adaptation
- Special cases in knee, hip and spine

10:35-11:00PM Q&A and Discussion
Drs. Y. Fan, Y. Qin, M. Zhang

11:00-11:15PM Introduction to hands-on experiment and measurement
Dr. TBD (BUAA), Dr. Yi-Xian Qin

11:15-11:25PM Application of Anybody software package inbiomechanics
Dr. Fang Sun (Shanghai Gaitech Scientific Instruments Co.,Ltd)

11:25-11:35PM How does Mimics materialise Biomechanics FEA pre-process effectively and
efficiently
Fa-zong Hu (Materialise N.V.)

11:35-11:45PM Testing technology and instruments in sports biomechanics
Song Han (One Measurement Group Limited)

11:45PM Certificate and survey
12:15-1:30PM Lunch

AFTERNOON, THURSDAY, NOVEMBER 15, 2012

1:30-3:30PM  Practice and hands-on strain measurement —
Mechanical properties of Materials / Finite element analysis method
Mechanobiology / Gait / MicroCT
Lab manager

3:30PM Adjourn
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