生命科学与技术学院研究生课程简介
	课程名称：组织工程与人工器官
	课程代码：170.616

	课程类型：□ 博士专修课程   ■ 硕士专修课程

	考核方式：全英文考试
	教学方式：全英文讲授

	适用专业：生物医学工程
	适用层次：■ 硕士  □ 博士

	开课学期：秋季
	总学时：32
	学分：2

	先修课程要求：组织工程导论，生物材料

	课程组教师姓名
	职  称
	专  业
	年  龄
	学术方向

	万  影
	教授
	生物材料与组织工程
	55
	神经组织工程

骨与软骨组织工程

	王深琪
	教授
	生物材料与组织工程
	44
	纳米诊断材料

血液透析材料

	
	
	
	
	

	课程负责教师留学经历及学术专长简介：

万影教授在1998年于武汉理工大学获得博士学位后赴加拿大愧北克大学化学系和蒙特利尔大学化学系做博士后两年，其后,，加拿大皇家军事学院化工系和皇后大学化工系做研究员6年。在国外学习工作期间，主要从事生物材料与组织工程研究工作。回国后继续从事神经组织工程、骨与软骨组织工程方面的教学与研究工作。

	课程教学目标：
本课程为组织工程和人工器官专业方向的研究生开设。通过对组织工程、人工器官基本理论与实践的学习,了解组织工程和人工器官研究的各种技术及其未来的发展趋势。结合神经组织工程、血管组织工程、人工肺、人工心脏等典型实例的研究, 学习运用工程技术结合医学实验开展组织工程和人工器官方面的基础与应用研究工作。
课程大纲：

第一章  组织工程原理

§1.1  一般技术与方法学

§1.2  前沿性问题与挑战
第二章  骨组织工程 

§2.1  成骨细胞、骨髓间充质干细胞分离、与纯化鉴定
§2.2  基于几种生物材料主要的支架制造方法

§2.3  细胞与支架相互作用
第三章  软骨组织工程
§3.1  三种软骨细胞的分离、与纯化鉴定

§3.2  凝胶型支架和软材料支架制备技术
§3.3  细胞/支架体外培养、基本分析技术
第四章  神经组织工程
§4.1  雪旺细胞、嗅鞘细胞、神经干细胞的分离、与纯化鉴定

§4.2  导管型支架制备 

§4.3  细胞/导管体外培养、基本分析技术
第五章  血管组织工程
§5.1  内皮细胞、成纤维细胞、脂肪干细胞的分离、与纯化鉴定

§5.2  柔性管型支架制备 

§5.3  细胞/管型支架体外培养、基本分析技术
第六章  实验动物模型
§6.1  动物模型建立
§6.2  体内修复的结果的基本分析方法
第七章  细胞因子
§7.1  主要细胞因子的性质与功能

§7.2  细胞因子的局部释放技术与定量分析  
第八章  人工器官原理 
§8.1  人工器官的基本概念
§8.2  人工器官的种类及基本原理

§8.3  人工器官的现状及发展

§8.4  心血管流体力学
第九章  人工心脏 
§9.1  血液循环系统中心脏的机能

§9.2  心脏功能的流体力学问题  

§9.3  人工心脏应用的功能要求 
§9.4  血液相容性、可移植性、稳定及长效性

§9.5  人工心脏的动力

第十章  人工肺脏
§10.1 人工肺脏的研究原理及方法 

§10.2 血液循环系统中肺脏的机能 

§10.3 肺大血管的血流动力学

    §10.4 体外膜式CO2、O2交换氧器

第十一章人工肝脏
§11.1 人工肝脏的研究原理及方法  

§11.2 人工肝脏涉及的生物材料及加工方法

§11.3 人工肝脏涉及的工作细胞 
第十二章 人工肾脏与其它人工器官
§12.1 人工肾的研究原理及方法  

§12.2 人工肾涉及的生物材料及加工方法

§12.3 人工关节

§12.4 人工耳
§12.5 人工器官系统设计涉及的工程及医学知识

	全英文教材：Principles of Tissue Engineering, Third Edition, Edited by Robert Lanza; Robert Langer; Joseph Vacanti. 2007, Elsevier Academic Press



	主要参考书：

1. Biomaterials Science, Edited by Buddy D. Ratner, Allan S. Hoffman, Frederick J. Schoen, Jack E. Lemons. Academic Press, 1996.
2. Tissue-Biomaterial Interactions, Edited by Kay C. Dee, David A. Puleo, Rena Bizios, John Wiley & Sons, 2002.


Syllabus of Graduate Courses in English 

in College of Life Science and Technology
	Course name: Tissue Engineering and Artificial Organs
	Course code: 170.616

	Course Type：□ For Doctoral Students  ■ For Master Students

	Assessment: Examination in English
	Teaching Language: English

	For Major: Biomedical Engineering
	Level：■ Master  □ Doctoral

	Semester: Fall        
	Credit Hours: 32
	Credit: 2

	Prerequisite Courses: Introduction to Tissue Engineering, Biomaterials

	Teachers
	Title
	Major
	Age
	Research Interests

	Ying Wan
	Professor
	Biomaterials and Tissue

Engineering
	55
	Nerve Tissue Engineering;

Bone and cartilage Tissue Engineering

	Shengqi Wang
	Professor
	Biomaterials and Tissue

Engineering
	44
	Nano-diagnostic materials;
Hemodialysis materials

	Oversea Experience and Academic Expertise of the Course Principal Instructor:
  After receiving his PhD degree form Wuhan University of Technology in 1998, Professor Wan Ying went to Canada and worked as a postdoctoral fellow in the Department of Chemistry at University of Quebec and at University of Montreal, respectively, for two years. Thereafter, He moved to the Department of Chemical Engineering at Royal Military College of Canada and Queen's University, respectively, and worked as a research scientist for six years. During his stay in these different universities in Canada, he mainly worked in the field of biomaterials and tissue engineering. After returning to China, he continued to work in the fields involved in nerve tissue engineering, bone and cartilage tissue engineering.

	Course Objectives:
This course is set up for the graduates whose field is associate with tissue engineering and artificial organs. Students will learn basic theory and technologies for tissue engineering and artificial organs, and they will also have chance for a comprehensive understanding regarding main progress and development trends in this field. Based on many typical case studies involved in nerve tissue engineering, vascular tissue engineering, artificial lung, artificial heart and son, the students are expected to become well-trained researchers for basic and applied research related to tissue engineering and artificial organs. 
Course Outline:
Chapter 1  Principles of tissue engineering  
§1.1   General techniques and methodology
§1.2   Cutting-edge issues and challenges
Chapter 2  Bone tissue engineering  
§2.1   Isolation, purification and identification of osteoblasts and bone marrow mesenchymal stem cells 
§2.2   Scaffold manufacture based on several types of biomaterials
§2.3   Interactions between cells and scaffolds

Chapter 3  Cartilage tissue engineering  

§3.1   Isolation, purification and identification of three types of cartilages 
§3.2   Techniques for scaffold using gel-like and soft materials 
§3.3   in vitro culture of cells/scaffold and related techniques
Chapter 4  Nerve tissue engineering  
§4.1   Isolation, purification and identification of Schwann cells, 

olfactory ensheathing cells and neural stem cells

§4.2   Preparation of conduit-type scaffolds
§4.3   in vitro culture of cells/conduit and related techniques
Chapter 5  Vascular tissue engineering  
§5.1   Isolation, purification and identification of endothelial cells,

  fibroblasts, adipose stem cells 

§5.2   Preparation of flexible pipe-like scaffolds 

§5.3   in vitro culture of cells/pipe-like scaffolds and related techniques
Chapter 6  Experimental animal models
§6.1   Animal Model
§6.2   basic analysis methods for in vivo results

Chapter 7  Cytokines
§7.1   Properties and functions of main cytokines 

§7.2   Local release of cytokines and quantitative analysis

Chapter 8  Principles of artificial organs

§8.1   Basic concepts of artificial organs
§8.2  Types and the basic principles of artificial organs

§8.3  Current Situation artificial organs  

§8.4  Cardiovascular fluid mechanics
Chapter 9  Artificial heart

§9.1  Function of the heart in the circulatory system
§9.2  Fluid mechanics problems of heart functions

§9.3  Functional requirements for applications of the artificial heart
§9.4  Blood compatibility, portability, stability and long-term effect

§9.5  The driving force of the artificial heart
Chapter 10 Artificial lung
§10.1  Principles and methods of artificial lung
§10.2  Function of the lungs in the circulatory system 

§10.3  Pulmonary vascular hemodynamics
§10.4  extracorporeal membrane oxygenator

Chapter 11  Artificial liver
§11.1  Principles and methods of artificial liver  

§11.2  Biomaterials and processing methods Involved in artificial liver 
§11.3  working cells related to Artificial liver
Chapter 12  Artificial kidney and other artificial organs
§12.1  principles and methods of the artificial kidney
§12.2  Biomaterials and processing methods Involved in artificial kidney
§12.3  Artificial joints

§12.4  Artificial ear

§12.5  Engineering and medical understanding involved in Design 

of artificial organ

	Textbook:
Principles of Tissue Engineering, Third Edition, Edited by Robert Lanza; Robert Langer; Joseph Vacanti. 2007, Elsevier Academic Press 

	References：

1. Biomaterials Science, Edited by Buddy D. Ratner, Allan S. Hoffman, Frederick J. Schoen, Jack E. Lemons. Academic Press, 1996.
2. Tissue-Biomaterial Interactions, Edited by Kay C. Dee, David A. Puleo,

 Rena Bizios, John Wiley & Sons, 2002.



