生命科学与技术学院

              国际一流水平研究生课程简介
	课程名称：高级生物材料学
	课程代码：170.610

	课程类型：□一级学科基础课 ■二级学科基础课 □其它：              

	考核方式：考试                            
	教学方式：讲授

	适用专业：理工医
	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：无机化学、有机化学、生物材料学

	课程组教师姓名
	职  称
	专  业
	年  龄
	学术方向

	张胜民
	教授
	生物医学工程
	49
	生物材料

	Myron Spector

(美国哈佛医学院)
	教授、

美国生物材料学会前主席
	生物材料
	62
	生物材料

	Tony Mikos

（美国Rice大学）
	教授

Tissue Engineer 主编
	组织工程
	50
	组织工程

	In-Seop Lee

（韩国延世大学）
	教授

 Biomed

Mater

主编
	生物材料
	53
	生物材料表面工程

	周磊
	副教授
	生物材料
	33
	生物仿生材料

	马军
	副教授
	生物材料
	32
	纳米生物材料

	课程负责教师教育经历及学术成就简介：

张胜民：武汉理工大学材料学专业生物医学材料方向工学博士。现任华中科技大学先进生物材料与组织工程交叉学科中心教授、博士生导师、主任；Guest Editor and Board Member of Biomedical Materials (IOP,UK)；NSFC-KOSEF中韩生物材料与纳米生物技术研究中心创始主席（Founding Chair）；第5届、第6届及第9届中韩生物材料与纳米生物技术研讨会大会主席[NSFC、KOSEF（NRF）、教育部国际合作司]；第9届世界生物材料大会医用复合材料分会主席、2012世界生物物理与医学工程大会组织工程框架分会主席、中国生物制造学会（CBMS）常务理事兼生物材料专业会员会副主任委员；第三届亚洲生物材料大会国际顾问委员会成员等。2002以来先后在Kyoto U、Tokyo Denki U、Yonsei U、MIT作学术访问与合作研究。先后主持科技部政府间国际科技合作项目、NSFC-KOSEF国际合作项目及NSFC-NRF国际合作项目6项；主持国家863计划项目、国家973计划项目、国家科技支撑计划项目、国家自然科学基金项目等17项。在国际、国内重要学术刊物等发表论文100余篇（部分论文并被Nature Materials、Progress in Polymer Science、Accounts of Chemical Research、ACS nano等高水平期刊正面引用）；以第一发明人申请国家发明专利30余项，获专利授权15项，国际（PCT）专利及美国专利3项，部分成果投入应用产生较大社会经济效益。主要研究方向：再生医学材料；生物材料先进制造；组织器官工程。


	课程教学目标：

帮助学生获得生物材料的分子设计与合成、天然生物材料结构与仿生制备、生物材料与组织相互作用、纳微米载体等专业基本知识，掌握生物材料学发展的前沿动态，为从事生物材料研究和相关专业工作奠定坚实的基础。

课程大纲：

第一章  概论
第二章  生物材料的分类与性质
§2.1  合成高分子

§2.2  金属生物材料
§2.3  陶瓷生物材料
§2.4  碳材料
§2.5  天然生物材料

第三章 血液相容性与血管移植物
§3.1  血液相容性
§3.2  血管移植物

第四章  蛋白与表面
§4.1  蛋白吸附
§4.2  表面设计

§4.3  细胞粘附调控
第五章  炎症与异体反应

§5.1  定义 

§5.2  急性炎症
§5.3  慢性炎症

第六章  控释与生物材料

§6.1  可控药物释放系统 

§6.2  注射与移植

§6.3  经皮

§6.4  其他

第七章  生物力学与外科植入物
§7.1  外科与关节置换
§7.2  植入物的力学性能
第八章 生物表面改性与表征
第九章  回顾与讨论

	教材： 

《Biomaterials Science: An Introduction to Materials in Medicine》 Buddy D. Ratner, Allan S. Hoffman, Frederick J. Schoen, Jack E. Lemons，San Diego CA: Elsevier, 2004.

	主要参考书：

1. 《Biomaterials》Joyce Y. Wong, Joseph D. Bronzino, CRC Press, 2006.

2. 《A Manual for Biomaterials/Scaffold Fabrication Technology》Jan-Thorsten Schantz eds. World Scientific，2007

	本课程达到国际一流水平研究生课程水平的标志：

师资方面：

课程组由张胜民教授牵头，邀请美国哈佛医学院的Myron Spector教授，Rice大学的Tony Mikos教授，韩国延世大学的In-Seop Lee教授前来教授，这几位教授是当今世界上在生物材料领域最为活跃的科学家，Spector教授和Lee教授是知名国际学术期刊Biomedical Materials的主编，Mikos教授是国际知名学术期刊Tissue Engineering的主编，他们前来华中科技大学生物医学工程系讲学，将给学生带来最前沿的科研动态和最先进的科学理念，帮助研究生快速成长，与世界先进研究水平接轨。此外，本课程还有周磊和马军两位青年教师作为后备力量，为本课程的顺利开展提供充分保障。

教学内容方面：

本课程所讲授的内容涉及了生物材料领域的前沿热点问题，例如新型高分子植入材料的生物相容性、生物材料的表面工程，生物材料与人体免疫系统的相互作用等。这些内容将根据最新研究成果整理汇集成专题，不仅使研究生尽快熟悉本学科必需的基础专业知识，而且也掌握了当前该领域的最新研究成果。教学内容将更多的采用案例模式，以点带面，让学生从案例中学到科学规律，并在案例的解读中，着力培养学生的创新思维。

教学方式方面：

结合基础知识和应用案例，围绕一些专门主题，进行专题研究和讨论。课堂形式包括讲授、小组讨论、案例辩论等。尤其是案例辩论方案，是参考目前在麻省理工学院等知名大学的成功经验，开展的新型教学形式，将目前国际上争论的热点科学问题提出来，并提供相关阅读材料，在研究生课外阅读后，经过课堂初次讲演后，切分成2个或者更多小组，分别为自己主张的学术观点进行自由辩论，教师在其中起到组织和引导作用，这种教学方式旨在充分调动学生的开放思维，这有别于过去让学生单纯读文献讲报告的形式，将极大的调动学生学习的积极性，也可以让学生更多的了解科学研究进展以及相关知识。

教材方面：

本课程选用Elsevier出版社出版的《Biomaterials Science: An Introduction to Materials in Medicine》，这本书出版以来，被诸多知名美国大学选作生物材料课程的教材，该书内容详尽，涵盖了生物材料学涉及的诸多专题，书中既有基础知识要点，也有不少应用案例汇编，对于不同层次的学习者都有很大的参考价值。

另外两本参考书，与教材互为补充，分别从基础知识和应用技术两个方面对生物材料学进行论述，让学生在阅读后，不仅掌握基础知识，而且能够在试验中加以应用书中提到的相关技术，提高相关的实验技能和设计能力。

此外，本课程还将提供一些相关案例的阅读材料，提高研究生提高科研能力，接触最前沿的科研动态。

其它：

为了使本学科的研究生能够尽快和国际接轨，并且提高英文论文的阅读和写作能力，本课程聘请的三位海外教授，将从如何撰写科学论文的角度，提供一些咨询服务，帮助研究生从设计试验之初，就有一个完整的思路，能够有条理的整理科学实验数据，更早的发表高水平科学论文。


Syllabus of World-class Graduate Courses in

College of Life Science and Technology
	Course Name：Advanced Biomaterials
	Course Code：170.610

	Course Type：□ Fundamental Course for 1st Level Disciplines 

            ■ Fundamental Course for 2nd Level Disciplines

             □ Others：   

	Assessment: Examination                         
	Teaching Format: Lecture

	For Majors：Science, Engineering, Medical
	Level：Level：■ MSc  ■ PhD

	Semester： Fall         
	Credit Hours：32
	Credits：2

	Prerequisite Courses:Inorganic chemistry, organic chemistry, Biomaterials science

	Teachers
	Title
	Major
	Age
	Research Interests

	Shengmin

Zhang
	Prof.
	Biomedical Engineering
	49
	Biomaterials 

	Myron Spector

(Harvard Medical School，U.S.A.)
	Prof. 


	Biomaterials
	62
	Biomaterials

	Tony Mikos

(Rice Univ.，U.S.A.）
	Prof. 
	Biomaterials
	50
	Tissue Engineering

	In-Seop Lee

（Yonsei University, Korea）
	Prof.

	Biomaterials
	53
	Biomaterials and Surface Engineering

	Lei Zhou


	Associate Prof.
	Biomaterials
	33
	Bio-mimetic materials

	Jun Ma
	Associate Prof.
	Biomaterials
	32
	Biomaterials

	CV of the Course Principal Instructor Shengmin Zhang :
Ph.D in Materials Science (Biomedical Materials) received from Wuhan University of Technology.

Now he is a Professor and Head
Advanced Biomaterials and Tissue Engineering Center,

Huazhong University of Science and Technology (HUST)

& Founding Chair of China-Korea Center for Biomaterials and Nano-biotechnology

Add: Life Science Building, 1037 Luoyu Rd., 430074 Wuhan, P.R.China

Tel: +86 27 8779 2216; Fax: +86 27 8779 2205

E-mail: smzhang@mail.hust.edu.cn

Dr. Shengmin Zhang’s research interests are focused on biomaterials for tissue engineering and regenerative medicine, including nano-Ca-P(Si) biomaterials for hard tissue repair, absorbable polymer and its composite/hybrid materials for internal fixation, bioactive coating, bio-or/and digital-fabrication for tissue engineering scaffolds, imaging of nano-biomaterials, tissue engineering (bone and cartilage, blood vessel, myocardial, etc.), bio-mimetic and template co-assembly nano-biomaterials, material- cell / tissue interaction and mechanism in molecular level. As a PI, he has completed more than 20 key projects on advanced biomaterials from NSFC, MOST, MOE and the local governments, etc. He is an author or co-author of about 100 peer - reviewed papers and 5 books. At the same time, he is the inventor of more than 30 patents.

Professor Shengmin Zhang is an active scientist in biomaterials fields. He chaired several international conferences and symposiums, and was designated as keynote or invited speaker in about 30 symposiums and meetings. Currently, he is an Executive Director of Chinese Bio-manufacturing Society (CBMS) and the Vice Director of Biomaterials Committee, CBMS. He also is the Editorial Member of several international journals, including Biomedical Materials (IOP), Frontiers of Materials Science, Springer-Link etc. Professor Zhang is the Founding Chair of China-Korea Center for Biomaterials and Nano-Biotechnology supported by NSFC, KOSEF and Ministry of Education of P.R. China.

 Other Professional Contributions 

Director, China’s Delegation of Science and Technology to Korea, designated by the     

Ministry of Science and Technology of P.R. China

Chairman, the 6th Korea- China Symposium on Biomaterials and Nano-Bio Technology,

supported by National Natural Science Foundation of China, Korean Science and Engineering Foundation and Ministry of Education of P.R. China

2007-10  Chairman, the 5th China-Korea Symposium on Biomaterials and Nano-Bio Technology, supported by National Natural Science Foundation of China, Korean Science and Engineering Foundation and Ministry of Education of P.R. China

2005-    Executive Director of Chinese Bio-manufacturing Society (CBMS) and the Vice Director      of Biomaterials Committee, CBMS

2010-2013  Editorial Member of Biomedical Materials, IOP,UK

2010-2013  Editorial Member of Frontiers of Materials Science, Springer-Link

2011-12 Chairman, the 9th China-Korea Symposium on Biomaterials and Nano-Bio Technology,supported by National Natural Science Foundation of China, NRF and Ministry of Education of P.R. China

2012-5 Chairman, Session of Scaffolds in Tissue Engineering, 2012World Congress on Biophysics and Medical Engineering, Beijing

2012-6 Chairman, Session of Medical Composites, The 9th World Biomaterials Congress, Chengdu. China

	Course Objectives：

This course is designed to introduce students to the various classes of biomaterials in use and their application in selected subspecialties of tissue engineering and regenerative medicine. The lectures involved with molecular design and synthesis of biomaterials, the structure of natural biomaterials and bio-mimetic fabrication, interaction between biomaterials and tissues, nano-/micro- carriers, and other research fields related to biomaterials.
Course Outline:
Chapter 1  Introduction to Biomaterials 
Chapter 2  Biomaterials: Types and Properties
§2.1  Synthetic polymer
§2.2  Metallic biomaterials

§2.3  Ceramic biomaterials

§2.4  Carbon biomaterials

§2.5  Natural biomaterials
Chapter 3 Blood Compatibility and vascular prostheses
§3.1  Blood Compatibility
§3.2  Vascular Prostheses
Chapter 4  Protein at surfaces
§4.1  Protein adsorption
§4.2  Surface design
§4.3  Cell adhesion control

Chapter 5 Inflammation and the Foreign Body Reaction
§5.1  General Definitions
§5.2  Acute Inflammation

§5.3  Chronic Inflammation
Chapter 6  Controlled release and Biomaterials
§6.1  Controlled drug delivery system (DDS) 

§6.2  Injection and Implants

§6.3  Transdermal

§6.4  Others

Chapter 7  Biomechanics and orthopedic implants

§7.1  Orthopedics & Joint Replacement

§7.2  Biomechanical Considerations for Implants

Chapter 8  Bio-surface: surface modification and analysis

Chapter 9  Review and Seminar 

	Textbook: 

《Biomaterials Science: An Introduction to Materials in Medicine》 Buddy D. Ratner, Allan S. Hoffman, Frederick J. Schoen, Jack E. Lemons，San Diego CA: Elsevier, 2004.

	References:
1. 《Biomaterials》Joyce Y. Wong, Joseph D. Bronzino, CRC Press, 2006.

2. 《A Manual for Biomaterials/Scaffold Fabrication Technology》Jan-Thorsten Schantz eds. World Scientific，2007

	Features as a World-class Graduate Course:
1. Teacher's Qualifications:
This course is organized by Prof. Shengmin zhang who is the team leader of Advanced center of biomaterials and tissue engineering in Huazhong University of Science and Technology. He is also in charge of sub-ordinary discipline of biomaterials and tissue engineering in the department of biomedical engineering. Prof. Zhang invites Prof. Myron Spector (Harvard medical school, USA), Prof. Tony Mikos (Rice University, USA) and Prof. In-Seop Lee (Yonsei University, Korea). These professors from overseas are famous scientists in the field of Biomaterials. Prof. Spector and Prof. Lee are the chief editors of the journal: Biomedical Materials. Prof. Mikos is the chief editor of the journal: Tissue engineering. These journals are the leading journals in the field of biomaterials and tissue engineering. The three professors will bring their forefront studies and advanced scientific ideas to our postgraduate students, help them catch up the word-class research level. In addition, this course will be assisted by two associate professors in the team, Dr. Zhou and Dr. Ma, who will support and guarantee the course implementation.

2. Course contents:
This course covers the hot issues in the field of biomaterials nowadays. According to the newest research reports, the lecturers will help the postgraduate students not only understand the basic knowledge of biomaterials science, but also know the latest scientific achievements. The teaching contents are mostly in case-studies. The scientific ideas and rules are concluded from the cases. This course will strengthen the sense of innovation of the postgraduate student involved in the class. 

3. Teaching Format:
The teaching methods are combined with lectures, case-studies, group discussion and debate. In the class, the lecturers focus on some hot topics and organize the reading and discussions. For the group debate mode which is very popular in the famous universities like MIT in USA, the lecturers introduce the controversial hot issues to the students and assign the readings. After a short presentation by the students, they are divided by groups (usually pros side and cons side). The debates are conducted according to the plan of the lecturer. The debate activities are able to strengthen the sense of innovation of the students.

4. Textbook:
This course selects the book:《Biomaterials Science: An Introduction to Materials in Medicine》 by Elsevier publisher. This book has been used as the textbook by many famous universities. It has not only covered the whole area of biomaterial, but also included some topics about clinical applications, which is very useful for the readers。

The other two reference books are the implementation of the textbooks which cover the basic knowledge and useful techniques, separately. The postgraduate students will learn what-to-do and how-to-do at the same. In addition, the course give some latest reading materials from the leading journals, which help the students know the hot research developments.

   5. Others：

In order to improve the reading and writing skills of our postgraduate students, the three professors from overseas who are all famous editors of top-class scientific journals, will help the postgraduate to have a whole idea how to design the experiments, organize the results, publish their research results earlier and better.

 



