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The Torch
By Karen J.L. BurgFrom the Editor

Once again it is a new year—a time to 
review the road behind and take stock 
of opportunities and challenges in order 
to plan for the path ahead. Accordingly, 
this issue marks the launch of two new 
columns reflecting the maturation of the 
field of biomaterials and providing more 
dimensions to the Forum. First, Dr. Alan 
Litsky of The Ohio State University 

Biomedical Engineering Department has kindly agreed to 
serve as our American Institute for Medical and Biological 
Engineering (AIMBE, www.aimbe.org) News editor. AIMBE 
seeks to promote the field of biomaterials and is our link to 
governmental issues affecting biomaterials regulation, policy 
and research. Those of us in research tend to focus on the 
research and are often annoyed by “distracting” bigger picture 
agendas. We think our own small segment of the biomaterials 
world is terribly exciting and find it hard to believe others 
might not agree. Whether or not we choose to acknowledge 
the bigger picture view, AIMBE provides a panoramic look 
at biomedicine and provides a crucial voice for biomaterials 
research and development. Alan will work to inform all of 
us about biomaterials issues of interest to you and of focus by 
AIMBE. Please use the column as the stimulus to become 
involved in the bigger picture.

Second, Dr. Jan Stegemann of the University of Michigan 
Department of Biomedical Engineering has kindly agreed 
to serve as our Education News editor. I daresay we are all 

educators in some capacity, whether based at an institute 
of higher education or not. Education can be exponentially 
effective if one benefits from interaction and sharing of ideas. 
My most successful experiences in the classroom stemmed from 
continually taking courses highlighting education techniques 
and tools and from discussing ideas with colleagues. My most 
successful experiences in translating biomaterials information 
to teenagers stemmed from working with teachers who could 
quickly identify what would and would not work in a high 
school classroom. With the reality of today’s information 
overload, it stands to reason we all need assistance in quickly 
identifying the most appropriate tools in our own craft. Jan 
has been an active member and leader in the Biomaterials 
Education Special Interest group and will be seeking input from 
all of us in order to highlight various aspects of biomaterials 
education across a range of topics. Please contribute to this very 
important column.

I hope you have each taken time to reflect on 2009 and to 
construct your own master plan and roadmap for 2010. I wish 
for all of you a very Happy 2010!

Best wishes from Clemson,

Karen J.L. Burg
Hunter Endowed Chair and Professor of Bioengineering
Interim Vice Provost for Research and Innovation
Clemson University

SFB 2010 Annual Meeting and 
Exposition
Seattle, WA
April 21–24, 2010
www.biomaterials.org

36th Annual National Society 
for Histotechnology 
Convention/Symposium
Seattle, WA
September 24–29, 2010
www.hsh.org

Community
Calendar
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The Torch
By Lynne JonesFrom the President

Creating opportunities for professional 
development is a primary goal for the 
Society For Biomaterials. We have had 
a tendency to think of professional de-
velopment as being relevant only to stu-
dents, but it also includes recent gradu-
ates, post-docs, individuals switching 
careers, as well as those looking for career 
advancement. Professional development 

encompasses opportunities for education, leadership, awards and 
recognitions and networking.

Education
Attendance at the annual meeting is synonymous with keep-
ing abreast of the new scientific and technical developments in 
the field of biomaterials. State-of-the-art research is presented 
throughout our meeting within a combination of symposia, 
general and poster sessions. Numerous educational opportuni-
ties exist, including workshops, tutorials, panel discussions and 
presentations from invited speakers (plenary sessions, symposia 
speakers). The Q&A and discussions are also educational ex-
periences, providing further insights into experimental design, 
best techniques to use and interpretation of results. Exposure 
to surgical techniques and translational research can be gained 
through viewing our video library. The Society’s journals and the 
Biomaterials Science textbook are also invaluable resources. The 
new book series will augment our commitment to educational 
materials.

Leadership
The Society For Biomaterials offers many opportunities for lead-
ership development and experience. All members are encour-
aged to participate in the meeting planning process. Members 
may submit ideas for general sessions, panel discussions, tutorials, 
workshops and symposia. In fact, our society’s vitality depends on 
people leading the effort to bring the best science to the commu-
nity by taking their ideas and leading the effort to organize them. 
Members may also participate as abstract reviewers or session 
moderators. Additionally, leadership opportunities exist within 
our Special Interest Groups, Committees, Task Force Groups and 
elected Board positions. Members are strongly encouraged to vol-
unteer for these positions.

Awards and Recognitions
Professional development can also be influenced by the awards 
and recognitions one receives. The SFB appreciates this point 
and offers awards and recognitions for individuals ranging from 
undergraduate students to world-renowned experts in the field. 
These awards include the SFB awards (Founder’s; Technology In-
novation and Development, Young Investigator, Student Awards 
for Outstanding Research and Award for Outstanding Research 
by a Hospital Intern, Resident or Clinical Fellow), the Clemson 
Awards (Applied Research, Basic Research, Contributions to the 
Literature), the Star Awards (for students) and the Hall Scholar-
ship. Outstanding members are recognized for their contribution 
to the field of Biomaterials by their selection as fellows to the 
International College of Fellows of Biomaterials Science and 

Engineering as well as the American Institute for Medical and 
Biological Engineering.

Networking
The new tagline for the Society For Biomaterials is “Where 
Materials meet Biology.” This can be expanded to say “Where 
Materials Scientists meet Biologists” or “Where Academia meets 
Industry and Regulatory” or “Where Researchers meet Clini-
cians.” I could keep going, but you get the point. The SFB is a 
place where people meet. At a recent meeting, I asked a small 
group of SFB members why they became members of the SFB. 
After a few minutes of discussion, the underlying theme was 
clear—the annual meeting is a meeting where you meet your 
friends, colleagues and others in your field to enjoy the science 
and the fraternizing. We’ve come to call this networking, but it is 
so much more.

What opportunities are there to network as a member of the 
SFB? How can we maximize these opportunities? One frequently 
made comment is our members are approachable. There are 
many opportunities to interact with other meeting attendees in-
cluding guest speakers, members of Council and members of the 
Board. There are social gatherings such as the opening reception, 
the Biomaterials Bash and the SIG Mixer. There are the Poster 
Session and informal gatherings during breaks in the Poster/Ex-
hibit Hall where people gather to share a coffee or walk around 
the booths and posters. Special Interest Groups (SIGs) were 
formed with networking in mind. There are 13 SIGs addressing 
issues facing researchers, industry members, clinicians, educators 
and those involved in regulatory. New SIGs can be formed if one 
does not exist in your area of research. This is a great opportunity 
to meet others in your specific field, share ideas and develop rela-
tionships.

Maximizing the opportunities
It is important that our members and our leadership understand 
the Society For Biomaterials can play an important role in our 
professional development. We are exploring new programs to 
enhance this experience. A task force has been formed as part of 
the Education and Professional Development Committee to de-
velop a mentorship program, which will bring together our more 
established members in the various fields of academia, industry 
and government with the younger members. A luncheon will be 
held at the annual meeting in Seattle, Wash., directed towards 
the students and will enable them to ask leaders in the field 
about their experiences.

Please utilize the SFB as a resource in your professional develop-
ment. As a member, you have access to our membership list. 
Don’t be afraid to call or e-mail other members. 

Incorporate yourself into the culture of the Society.

We need to be diligent in our efforts as a Society to promote our 
greatest asset–our members!

Lynne Jones
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The Torch
By Dan Lemyre, Executive DirectorStaff Update

Hello from the Society For Biomaterials headquarters! By 
providing a regular update of staff and membership activities, 
it is our sincere wish that all the Society’s members stay abreast 
of current Society activities, and we encourage more members 
to take an active role in the Society For Biomaterials! This 
quarter, headquarters staff has been active in their support of 
the following committee activities:

The Awards, Ceremonies and Nominations Committee 
evaluated several nominations for officers and awards and 
presented their recommendations to Council. Officer 
candidates are listed on page 7. The Committee believes the 
officer nominations represent a strong slate for its membership 
and re-enforce excellence in leadership and in SFB.

2010 Award recipients are listed on page 6. While there were 
no nominations for the Hospital Intern, Resident or Clinical 
Fellow Award or the Technology Innovation and Development 
Award this year, there were many, many nominations for the 
other awards and the committee had many difficult choices. 
SFB has a deep pool of excellent individuals worthy of 
recognition in future years.

Council ratified all recommendations of the Committee. The 
Committee would like to thank those who took the time to 
nominate their colleagues and sincerely appreciates the officer 
candidates’ willingness to serve the Society For Biomaterials. 

The Bylaws Committee is working on a revision to Article 
IX on the Special Interest Groups. A proposal is expected for 
membership approval at the 2010 Annual Meeting.

The Devices and Materials Committee continues work on 
three of their four objectives: 

•	 Establishing an industry advisory board to assist with 
setting programs to meet the needs for corporate 
professional and leadership development.

•	 Creating an exhibitor/sponsor consultative group to 
provide input on meeting exhibits and similar venues.

•	 Providing input to the Liaison Committee on 
representatives to standards organizations such as ASTM 
and ISO.

The fourth objective, to develop a program for the Annual 
Meeting to provide clinical relevance to biomaterials product 
development, will be realized with a panel discussion of 
surgeons in Seattle entitled “Overcoming Obstacles to 
Innovation.”

The Education and Professional Development 
Committee continues to evaluate endorsement requests and 
oversee the implementation of the Biomaterials Day grant 
program with events at Texas A&M, Columbia University 
and Johns Hopkins/Penn State/University of Maryland. The 
Committee is developing a mentorship program and has also 
worked with the National Student Chapter to identify three 
outstanding Chapters for awards in 2010: The University of 
Memphis, Columbia University and the University of Florida. 

The Finance Committee: Laura J. Suggs, University of 
Texas at Austin (Chair) 
The finance committee has spent the past three months 
working closely with the Board and Council in order to 
approve the 2010 budget. The budget details were particularly 
challenging this year. The final projection was a balance 
between a conservative position based on last year’s meeting 
with an optimistic position based on the overwhelming 
increase in abstract submissions for the upcoming 2010 
meeting. Other activities of the committee include the 
approval of a very modest reentry into equities as well as the 
establishment of dedicated funds for the C. William Hall 
award.

The Liaison Committee continues to interact and discuss 
possible joint meetings with other organizations including 
WBC 2012, ORS, MRS, BMES and ASTM.

The Long Range Planning (LRP) Committee has focused in 
its latest meeting on elements of the Society that are primary 
factors for the members. This included envisioning ideas 
related to the off-year (World Congress year) meeting style 
and format and other ideas related to shared meeting venues 
with other societies and concepts related to best practices in 
presenting the most important science and innovations at 
meetings. The LRP committee is working to plan and carry 
out activities to preserve the important and unique aspects of 
the Society while seeking to innovate in our interactions to 
attract the most relevant and the highest quality scientists and 
engineers to our community. Please send us your thoughts!

The Meetings Committee is developing recommendations 
for increasing sources of revenue to better offset meeting 
attendee registration costs. The Committee will also evaluate 
future meeting locations in the near future. This committee is 
also discussing how best to optimize the meeting structure to 
maximize opportunities for presentations and for networking. 
Lynne Jones is also soliciting suggestions for a community 

By providing a regular update of staff and  

membership activities, it is our sincere wish  

that all the Society’s members stay abreast of  

current Society activities, and we encourage  

more members to take an active role in the 

Society For Biomaterials!
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The Torch
By Dan Lemyre, Executive Director

based service project in Seattle during the 2010 Annual 
Meeting. Please forward any information on worthwhile local 
organizations or events to Lynne Jones (ljones3@jhmi.edu) for 
consideration.

The Membership Committee: Nicholas Ziats, Case 
Western Reserve University (Chair) The Membership 
Committee met by phone conference in August and December 
to discuss a number of issues including our budget and ideas for 
recruiting new members to the Society. Letters are being sent to 
all authors contributing to the Journal of Biomedical Materials 
Research as well as to Biomedical Engineering department 
chairs throughout the United States. New student chapters 
have been formed at Case Western Reserve University, Purdue 
University, University of Washington and the University 
of Kentucky. Other chapters potentially being formed 
include a chapter at Texas A&M as well as Duke University. 
Society brochures were handed out at two Biomaterials Days 
initiated last year at Clemson University in July and at a joint 
University of Kentucky/Case Western Reserve University 
Biomaterial Day in September. Due to the extraordinary 
number of abstracts submitted for the SFB meeting in Seattle, 
Wash., it is hoped we will be able to recruit more members this 
year; see you in Seattle!

The Program Committee has spent considerable time in 
the planning and organization of the 2010 Annual Meeting. 
The program for the 2010 Annual Meeting of the Society 
For Biomaterials in Seattle is nearly complete. A record 1055 
abstracts were received, representing a 45 percent increase 
beyond the number of abstracts submitted to the 2009 
Annual Meeting. This attests to the high level of interest 
in biomaterials research within the academic, industrial and 
government communities. Although the unusually high 
demand for oral and poster presentations posed a significant 
challenge for the Program Committee, we are confident the 
outcome of the process will be an exciting and successful 
2010 Annual Meeting. In addition to oral, rapid fire and 
poster sessions, plans have been made for several Workshops, 
Tutorials, Panel Discussions and Symposia on specific 
biomaterials topics. Highlights of the meeting include a 
keynote lecture in the opening session on Wednesday evening, 
Plenary Sessions with winner presentations and a “Grand 
Challenges for Biomaterials Science and Engineering” panel 
featuring esteemed biomaterials researchers discussing a range 
of critical issues facing our field. The Program Committee looks 
forward to seeing you in Seattle!

The Publications Committee has made recommendations 
for revisions to the editorial processes within each journal 
and is working to develop strategies to reduce the backlog of 

articles in the Journal of Biomedical Materials Research Part A 
pipeline. The Committee is also pleased to announce that Drs. 
Nicholas Peppas and Jeffrey Hubbell have agreed to serve as co 
editors for a forthcoming book series. 

Representatives from the Special Interest Group 
Chairs Committee are working with the Bylaws Committee 
to address issues specifically related to Article IX concerning 
the Special Interests Groups. Once again, the Special Interest 
Groups were active in proposing and organizing a multitude 
of sessions, symposia, workshops and tutorials for the 2010 
meeting. Finally, the SIGs have been working to upgrade their 
Web presence through creation of individual SIG pages. Most 
recently, the Tissue Engineering SIG and Proteins and Cells at 
Interfaces SIG have developed new web pages. 

If you are interested in knowing more about a particular issue, 
policy or committee activity, or if you have any suggestions for 
improved membership services, please contact me directly at 
the SFB headquarters office. 

Sincerely,

Dan Lemyre, CAE
Executive Director
Society For Biomaterials
15000 Commerce Parkway, Suite C
Mount Laurel, NJ 08054
Phone: 856-439-0826
Fax: 856-439-0525
E-mail: info@biomaterials.org
www.biomaterials.org
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The Torch
	2010 Award Winners

Founders Award
Stuart Cooper, PhD - Ohio State University
Awardee Address:  Polyurethanes at Biointerfaces
Saturday, April 24, 2010
Plenary Session II • Washington State 
Convention Center – Main Ballroom – 6E 
11:00 AM– 11:20 AM

C. William Hall Award
Nicholas Peppas, ScD – The University  
of Texas at Austin
Awardee Address:  Biomaterials in the Service of 
World Health and the Improvement of our Patients’ 
Quality of Life
Thursday, April 22, 2010
Plenary Session I • Washington State 
Convention Center – Main Ballroom – 6E 
11:00 AM– 11:20 AM

Clemson Award for Basic Research
William Reichert, PhD – Duke University 
Awardee Address:  Functionally Accurate In Vitro 
Assays for Biomaterials
Thursday, April 22, 2010
Plenary Session I • Washington State 
Convention Center – Main Ballroom – 6E 
11:25 AM– 11:45 AM

Clemson Award for  
Applied Research
Michael Yaszemski, MD, PhD -  
Mayo Clinic College of Medicine
Awardee Address:  The Translation of Tissue 
Engineering Strategies to Clinical Practice
Saturday, April 24, 2010
Plenary Session II • Washington State 
Convention Center – Main Ballroom – 6E 
10:35 AM– 10:55 AM

Clemson Award for Contributions 
to the Literature
Gordana Vunjak-Novakovic, PhD - 
Columbia Universtiy 
Awardee Address:  Engineering Human Tissues
Thursday, April 22, 2010
Plenary Session I • Washington State 
Convention Center – Main Ballroom – 6E 
0:35 AM– 10:55 AM

Young Investigator Award
Todd McDevitt, PhD – Georgia  
Institute of Technology
Awardee Address:  Biomaterials For & From Stem 
Cells - New Approaches to Regenerative Medicine
Saturday, April 24, 2010
Plenary Session II • Washington State 
Convention Center – Main Ballroom – 6E 
11:25 AM– 11:45 AM

Student Award for Outstanding 
Research –PhD Candidate
Pamela Knight - Case Western  
Reserve University 
Awardee Address:  In vivo kinetic degradation 
analysis and biocompatibility of aliphatic polyester 
polyurethanes 
Saturday, April 24, 2010
Concurrent Session VIII:  Symposium 
“Cardiovascular Materials and Polyurethane 
Biomaterials” • Washington State Convention 
Center – Room 615-617 • 4:15 PM– 4:30 PM

Student Award for Outstanding 
Research –Masters Degree  
Candidate
Elaine Lee - Case Western  
Reserve University
Awardee Address:  Cell Culture Platform with 
Mechanical Conditioning and Non-damaging 
Cellular Detachment
Saturday, April 24, 2010
Concurrent Session VII:  General Session 
“Stimuli-responsive Scaffolds for Tissue 
Engineering: New Developments” • 
Washington State Convention Center – Room 
608-609 • 9:00 AM– 9:15 AM

Student Award for Outstanding 
Research – Undergraduate 
Rebecca Scott - Saint Louis University
Awardee Address:  Characterization of 
Poly(Ethylene Glycol) Gels with Added Collagen 
for Neural Tissue Engineering
Friday, April 23, 2010
Concurrent Session VI:  General Session 
“Biomaterials for Soft Tissue Engineering”
Washington State Convention Center – Room 
611-612 • 3:45 PM– 4:00 PM
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The task of selecting the slate of Officer Nominees for 2010 
has been completed. Following are the nominees for President-
Elect and Member-at-Large. 

Following are brief descriptions of the responsibilities of each 
position, along with descriptions of the nominees’ biographical 
background and their vision for the Society’s future. 

President-Elect
The President-Elect shall become familiar with the duties of 
the President and at all times cooperate and assist with the  
duties of that office. In the absence of the President, the  
President-Elect shall preside at the meetings of the Society,  
the Council and the Board of Directors and perform the duties 
and exercise the powers of President. The term of office is for a 
period of one year without succession. The President-Elect  
is the chairperson of the Long-Range Planning Committee.

Nominees for President-Elect

Karen Burg, PhD
Hunter Endowed Chair and Professor of Bio-
engineering

Interim Vice Provost for Research and Innovation

Clemson University

A graduate of North Carolina State Uni-
versity (B.S., Chemical Engineering) 
and Clemson University (M.S., Ph.D., 

Bioengineering), Karen completed a tissue engineering postdoc-
toral fellowship, working for the Chief of Surgical Oncology at 
Carolinas Medical Center in Charlotte, N.C., before joining the 
faculty at Clemson University in 1999. In 2006 and 2007, Karen 
completed an American Council of Education fellowship at the 
University of Maryland Baltimore County and the Georgia Insti-
tute of Technology and was subsequently appointed Interim Vice 
Provost at Clemson University. Karen has given more than 200 
invited presentations on the subject of engineered tissues, includ-
ing multiple invited presentations at Gordon Research Confer-
ences and National Academies meetings. She is the inventor of 
record on four patents and nine patent applications; technologies 
from her laboratory served as the basis for one spin-off company. 
Karen has authored more than 80 peer-reviewed publications 
pertaining to injectable tissue engineered systems; she is the 
Executive Editor of Biomaterials Forum, the Editor-in-Chief of 
the Journal of Histotechnology and the co-editor of a monograph 
series entitled “Advances in Polymeric Biomaterials.” Honors to 
Karen include a Presidential Early Career Award for Scientists 
and Engineers, awarded by the President of the United States, 
the inaugural AO Research Prize, awarded by the AO Founda-
tion in Switzerland, recognition as a Massachusetts Institute of 
Technology’s TR100 Young Innovator, an American Institute 
for Medical and Biological Engineering Fellow, an American 
Council on Education Fellow and a United States Department of 
Defense Era of Hope Scholar. Karen has served on four Society 
For Biomaterial (SFB) Annual Meeting program committees, 
including serving as the program chair for the 2009 Annual 

Meeting of the SFB; she has also served as a member of the SFB 
Council and the publications committee for five years. Karen is 
a member of the North America Council of the Tissue Engineer-
ing and Regenerative Medicine International Society and served 
on the Technical Program Committee for the 2008 Department 
of Defense (DoD) Era of Hope breast cancer meeting. She has 
served on seven United States National Science Foundation 
(NSF) biomaterials-focused Engineering Research Center site 
visit teams and has served as reviewer for multiple national and 
international funding organizations, including the US NSF, the 
Swiss AO Foundation, the Swiss NSF, the National Institutes of 
Health and the DoD. Karen serves as the founding director of 
the Clemson University Institute for Biological Interfaces of En-
gineering (IBIOE), a research institute dedicated to the develop-
ment of bench-top engineered tissue systems for drug discovery 
and study of disease processes. In this capacity she has worked to 
gain IBIOE designation as a state approved Center of Economic 
Excellence (June 2009) and to secure $6 million to establish an 
IBIOE endowed chair in tissue systems characterization.

Vision Statement: My vision is for the Society For Biomate-
rials (SFB) to continue to be the recognized leadership organi-
zation in biomaterials research. There are evolving challenges 
with the advent of new societies and technologies changing 
the face of the landscape, and I will work diligently to assist in 
securing the SFB short- and long-term future. First, I will work 
with you to establish a strategic biomaterials roadmap to estab-
lish SFB as the “go to” resource for federal funding agencies and 
industries as agency program directors and leaders look to pre-
dict the future directions in biomaterials research. Accordingly, 
we will need to outline a methodology for capturing roadmap 
information and for updating that information regularly. A 
meaningful roadmap will require input from industry, academe 
and from the clinic. As President, my goal will be to work with 
federal agencies and organizations to provide partnerships that 
promote SFB interests and enlist SFB member leadership and 
technical input; i.e. to ensure that the roadmap is a valued re-
source to the research community at large as well as the guiding 
document for the SFB membership and leadership. 

Also, we must increase visibility of the annual meeting and 
the Society through enhanced connections to the private and 
academic sectors. Working to index our meeting abstracts will 
ensure higher electronic access to the Society by the research 
and development sectors globally. Working to involve more 
commercial partners in our meeting will allow us to expand 
our services during the meeting and attract more meeting at-
tendees. Electronic social networking is playing an increased 
role in marketing, fund-raising and research, both in public and 
private sectors; I will construct a working group to tap into this 
valuable resource and to strategize as to how we might better 
harness networking tools.

The future of the SFB is dependent on our ability to train and 
mentor our future leaders. I was first introduced to the SFB as a 
student, and so I feel very strongly about student membership 
and active involvement in the Society. To this end, I will work 
with the Education and Professional Development committee 

The Torch
By Lynne Jones2010 Officer Nominees 
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to encourage the development of student- and postdoctoral 
fellow-centric workshops and opportunities and to better inte-
grate undergraduate research into the annual meeting. 

In summary, I look forward to continuing to serve the SFB in 
a leadership role, and I am truly honored to be considered as a 
candidate for President-Elect.

Tim Topoleski, PhD
Professor, Graduate Program Director

University of Maryland Baltimore County 

L.D. Timmie (Tim) Topoleski is a Profes-
sor and Graduate Program Director in 
the Mechanical Engineering Department 
at UMBC (the University of Maryland, 
Baltimore County). He joined the faculty 

of UMBC in the Fall of 1990 after completing his Ph.D. in Bio-
engineering at the University of Pennsylvania. He also holds 
undergraduate and graduate degrees from Cornell University. 
His research interests are in the mechanics of materials for 
both manufactured implant materials and biological materi-
als. He has published more than 100 papers in journals, books 
chapters and proceedings. He received a Coventry Award for 
Basic Science from the Knee Society, has been awarded both 
the Outstanding Teaching and Outstanding Research awards 
from UMBC’s College of Engineering and Information Tech-
nology and has been named a UMBC Humanities Teaching 
Fellow. Tim has been an active member of the Society For 
Biomaterials since he was a graduate student and has served the 
Society as the Society’s Member-at-Large in 2007-2008, Chair 
of the Bylaws Committee and Parliamentarian (2002-2007), 
Chair of the Orthopaedic Biomaterials Special Interest Group 
(1999-2000), Orthopaedic Biomaterials Organizer and Session 
Chair for the 6th World Biomaterials Congress (2000) and as a 
perennial Session Chair at the Annual Meetings of the Society 
For Biomaterials. He is a reviewer for numerous scientific jour-
nals as well as the National Science Foundation, the National 
Institutes of Health and the Arthritis Foundation, and he is a 
consulting scientist to the U.S. Food and Drug Administration. 
Currently, he is the President of the UMBC Faculty Senate, 
and he was recently chosen as the UMBC Presidential Teach-
ing Professor for 2008-2011.

Vision Statement: The Society For Biomaterials is a world-
wide leader in promoting education and research in biomate-
rials science. The members of the Society want to maintain 
that leadership and increase the activities and visibility of the 
Society as biomaterials research and applications continue to 
evolve. I have enjoyed working with the Society members, 
the Board of Directors and Council as the Chair of the Bylaws 
Committee and Member-at-Large, and I would like to continue 
to represent the expectations of the Society members to the 
Board and Council. I am especially interested in continuing  
the growth of the educational mission of the Society For Bio-
materials in both formal scientific training and professional 

development. I appreciate the nomination for the position 
of President, and I know that the responsibilities of the office 
include representing the entire membership of the Society. If 
I have the privilege to be elected as the next President, I will 
work to maintain transparency in the Society’s financial mat-
ters, help to standardize procedures and be a direct representa-
tive of the membership’s voice to the Board and Council. I will 
use my experience and understanding of the Society’s opera-
tions to work with the Society’s membership to increase the 
benefits of membership by the continued responsible use of our 
resources and to seek out potential new and innovative sources 
of support and revenue. 

Member-at-Large
The Member-at-Large shall serve as an unencumbered repre-
sentative of the membership at meetings of both the Board of 
Directors and Council. The Member-at-Large shall serve for a 
period of one year.

Nominees for Member-at-Large

Warren O. Haggard, PhD
Professor, Herff Chair of Excellence

The University of Memphis

Warren is a Professor in the Joint Gradu-
ate Program in Biomedical Engineering 
at The University of Memphis and The 
University of Tennessee and is a Chair of 
Excellence in the Herff College of Engi-
neering at The University of Memphis. He 

has been a member of the Society For Biomaterials since 1987. 
Research areas for Warren include applied tissue engineering 
and biomaterials research, particularly in the musculoskeletal 
applications of healing of bone defects, infections, functional 
repair of ligaments, tendons and spinal disc, and local delivery 
of biological agents with resorptive scaffolds. Warren has been 
at The University of Memphis since May 2004, and his teach-
ing includes courses in Biomaterials and the Senior Project 
(Capstone) course for the undergraduate biomedical engineer-
ing students.

Warren earned a Bachelor of Science degree in Chemistry from 
Auburn University in 1978 and Master of Engineering and 
Doctorate degrees in Biomedical Engineering from The Uni-
versity of Alabama at Birmingham in 1981 and 1994, respec-
tively. Following his Master’s degree, Warren worked for three 
years at Union Carbide on lithium battery development and for 
six years at Dow Corning Wright on medical device develop-
ment. Upon completion of his Doctorate degree, he worked for 
11 years at Wright Medical Technology in the Research and 
Development group as a manager, director and vice-president 
on multiple orthopaedic implants and biomaterials.

Warren serves as the Vice-Chairperson of the American Soci-
ety for Testing and Materials (ASTM), Tissue Engineered Prod-
ucts standards committee and is a member of the American 
Academy of Orthopaedic Surgeons Orthopaedic Device Forum 

2010 Officer Nominees
Continued from previous page.
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committee. He is a fellow of the American Institute for Medi-
cal and Biological Engineering and is the recipient of the Leroy 
Wyman and Patrick G. Laing Awards from ASTM F04 com-
mittee – Medical Devices and Materials. Warren is also a mem-
ber of the Orthopaedic Research Society Nominating Com-
mittee and a member of Society For Biomaterials, Devices and 
Materials Committee. He is a reviewer for multiple journals 
and granting agencies. He is a director for the ASTM board of 
directors and on the board of directors for a small medical com-
pany, Extremity Innovation.

Vision Statement: A Society is only as impactful as the So-
ciety’s members are engaged. This Member-at-Large position is 
the membership’s voice and influence for the current and future 
plans of the Society, and I would be honored if given the op-
portunity to serve the Society For Biomaterials in the Member-
At-Large position.

For an impactful Society, the members should 1) find value 
in the membership, 2) search and gain beneficial technical 
content and strong interactions, 3) educate our future leader-
ship and 4) provide leadership in the biomaterial field. With 
our Society’s tools, namely journals, Special Interest Groups 
(SIGs), active student chapters, annual meetings and newslet-
ters, we are addressing some of the membership’s needs in these 
changing and challenging research and business environments. 
Improvements and enhancements are always components of an 
active and growing organization. My approach in the Member-
At-Large position would be to pursue and encourage enhanced 
engagement of the Society’s leadership and membership to 
work toward maximizing our collaborative scientific and tech-
nical efforts for the advancement of the field of Biomaterials. 
Advancements in Biomaterials have been and continue to be 
fundamental to the progress of health care, health care delivery 
and costs. An impactful Society For Biomaterials can be an ac-
tive component in the improvement of the quality of life in the 
United States and throughout the world.

David Puleo, PhD
Professor and Director

Center for Biomedical Engineering

University of Kentucky

Dave is a Professor at the University of 
Kentucky, where he is also Director of the 
Center for Biomedical Engineering. He also 
holds an appointment in the Center for 

Oral Health Research in the College of Dentistry. Dave received 
B.S. and Ph.D. degrees in Biomedical Engineering from Rens-
selaer Polytechnic Institute, the latter under the direction of Pro-
fessor Rena Bizios. In 1991, he joined the University of Kentucky 
as a junior faculty member to establish a research and teaching 
track in biomaterials. His research interests focus on developing 
biomaterials and surface modification strategies to control cellu-
lar responses at the tissue-implant interface based on understand-
ing of physiological and pathophysiological processes. 

Dave has participated in the Society For Biomaterials since he 
was a graduate student nearly 20 years ago. He served the Pro-
teins and Cells at Interfaces Special Interest Group as Program 
Chair (1997-1998, 1999-2001), Vice-Chair (1998-1999) and 
Chair (1999-2001). He also served as University News Con-
tributing Editor for the Biomaterials Forum (2001-2006) and 
on the Education and Professional Development Committee 
(2000-2003) and Awards, Ceremonies, and Nominating Com-
mittee (2001-2002). In addition, he has been a Symposium 
Organizer or Topic Coordinator for several annual meetings. 
Recently, he co-organized a Biomaterials Day in Lexington, Ky. 

Dave is an Associate Editor for the Journal of Biomedical Ma-
terials Research Part B (Applied Biomaterials) and serves on the 
editorial board of Journal of Biomedical Materials Research Part 
A. He reviews for numerous biomaterials-related journals 
and has served on and chaired several review panels focused 
on biomaterials and tissue engineering at the National Insti-
tutes of Health and the National Science Foundation. Dave 
received a Research Initiation Award from the National Sci-
ence Foundation, and he was awarded the Bourses de stage de 
recherche scientifique of the Programme québécois de bourses 
d’excellence administered through the Ministère de l’Éducation 
of the Gouvernement du Québec. He co-authored Introduction 
to Tissue-Biomaterial Interactions, a textbook written specifically 
for undergraduates and first-semester graduate students transi-
tioning into the field of biomaterials and recently co-edited a 
book focused on protein, cell and tissue interactions with bio-
materials surfaces. Dave is a Fellow of the American Institute 
for Medical and Biological Engineering (AIMBE). 

Vision Statement: The Society For Biomaterials has been 
my primary professional society since I was a graduate student. 
Although I participate in other societies and attend their con-
ferences, the SFB annual meeting and Special Interest Group 
(SIG) activities provided me with innumerable professional 
and personal relationships that have played a significant role in 
my career development. As such, I am highly motivated to en-
sure it remains a strong and vibrant organization that represents 
the interests of its student (faculty and student), private sector, 
and governmental constituencies. 

With many society membership rolls shrinking as a result of 
expired memberships following the recent economic down-
turn, it is critical for the Board and Council to understand the 
needs of the Society’s members. Although it is a bit clichéd, 
the Society is the people, not the bylaws and organizational 
structure. Member benefits, annual meeting programming, SIG 
activities and student affairs are just a few of the important top-
ics discussed at the “grass roots” level. Because the greater good 
and long-term stability of the Society are essential, not all sug-
gestions can be implemented, but the members’ voices must be 
heard. If given the privilege of serving as unencumbered Mem-
ber-at-Large, I pledge accessibility, understanding and openness 
as your representative. 

2010 Officer Nominees
Continued from previous page.
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Education News
by Jan P. Stegemann,  

Education News Contributing Editor
A New SFB Education Column
This column is a new feature of the Biomaterials Forum. In each 
issue we will present news or information related to biomaterials 
education. This is, of course, quite a broad topic, and our main 
goal is to highlight some of the educational ideas and achieve-
ments of our members. Our community is full of scientists, engi-
neers, clinicians and educators who have had an impact on how 
biomaterials is taught and practiced. We will all benefit from 
hearing of the experiences of others.

Therefore, let me start this effort with an invitation to all SFB 
members to contribute to this column. Most of us are involved 
in education in some way, even if we don’t work at an academic 
institution. Perhaps you have developed a particularly effective 
teaching technique or tool to enhance student learning. Maybe 
you have helped put together a course, curriculum or training 
seminar to teach a particular group about biomaterials science. 
Or maybe you have been involved in other educational efforts as 
part of the Society or its meetings. If this is the case, I invite you 
to share your experience with others through this column.

As you know, the Society has a Biomaterials Education Special 
Interest Group (SIG) active in enhancing educational opportu-
nities for members and in promoting innovative ideas to improve 
biomaterials education broadly. In fact, many of the SIGs sponsor 
educational initiatives, either in conjunction with the Annual 
Meeting or separately. This column also will highlight those ef-
forts and hopefully will serve to promote these educational ac-
tivities. Our members clearly possess a vast wealth of expertise in 
teaching biomaterials science. It would be great to capitalize on 
that wealth to improve biomaterials education more broadly.

Below I have listed a few topics that may be of interest to SFB 
members. In all cases, they are questions I have thought about 
myself, but certainly have not answered fully. This list is only a 
small sample of the types of topics we can address in this column. 
I invite you to send me your thoughts on these issues as well as 
any other questions you would like to see discussed.

Topics:
•	 How much bio, how much materials? What is the correct 

balance for biomaterials courses?

•	 What techniques/tools have worked best in your classes?

•	 What kinds of assessment work best in biomaterials 
courses?

•	 How can a department manage overlap between biomate-
rials and other courses in its curriculum?

•	 Beyond biomaterials courses: what are the other core 
educational components of a biomaterials scientists’ edu-
cation?

•	 What constitutes a “concentration in biomaterials” within 
a curriculum?

•	 What are the needs of industry in terms of biomaterials 
education, both in terms of expectations of new hires and 
continuing education?

•	 How can we incorporate more hands-on and practical ex-
perience in biomaterials education?

•	 What topics and techniques are best for K-12 outreach 
efforts?

•	 What are effective educational components of Biomateri-
als Days?

•	 What education-focused sessions at SFB meetings have 
you attended? What was good/bad about them?

•	 How should new faculty members approach teaching of 
biomaterials courses?

•	 How can we enhance graduate training in biomaterials?

If you have ideas about contributions to this column, please 
contact me at jpsteg@umich.edu, and I will help you implement 
them. Education works best when it is a shared experience, so I 
hope you will join me in making this new column a rewarding 
part of the Biomaterials Forum.

Education Quote of the Quarter:
“You teach best what you most need to learn.”
- Richard David Bach
(Please send me your favorite education-related quotes as well!)



BIOMATERIALS FORUM  •  First Quarter 2010  11



BIOMATERIALS FORUM  •  First Quarter 2010  12



BIOMATERIALS FORUM  •  First Quarter 2010  13



BIOMATERIALS FORUM  •  First Quarter 2010  14



BIOMATERIALS FORUM  •  First Quarter 2010  15



BIOMATERIALS FORUM  •  First Quarter 2010  16



BIOMATERIALS FORUM  •  First Quarter 2010  17



BIOMATERIALS FORUM  •  First Quarter 2010  18



BIOMATERIALS FORUM  •  First Quarter 2010  19



BIOMATERIALS FORUM  •  First Quarter 2010  20



BIOMATERIALS FORUM  •  First Quarter 2010  21



BIOMATERIALS FORUM  •  First Quarter 2010  22

2009 University of  
Kentucky-Case Western  
Reserve University  
Biomaterials Day

Education News
 

David A. Puleo, Center for Biomedical Engineering,  
University of Kentucky

More than 85 scientists, engineers and clinicians  
from eight institutions registered for the University of  
Kentucky-Case Western Reserve University Biomaterials  
Day, which took place September 25, 2009 in Lexington, 
Kentucky.  The program was kicked off with a keynote lecture 
by Dr. James Anderson of Case Western Reserve University. 
A total of 50 presentations were given, covering a range of 
biomaterials and applications, during four oral sessions and 
two poster-viewing sessions. Three of the oral sessions be-
gan with invited talks by young investigators from regional 
universities (University of Louisville, Purdue University and 
Case Western Reserve University). Attendees had multiple 
networking opportunities, including morning and afternoon 
breaks, a sit-down lunch and an evening reception.

Students from the University of Kentucky (UK) and Case 
Western Reserve University (CWRU) participated in blinded 
abstract review, presentation judging and chairing oral pre-
sentation sessions. Two awardees were selected for both oral 
and poster presentations. Oral presentation winners were 
Samantha Meenach (UK) and Alyssa Master (CWRU), 
and the poster winners were Justin Poag (UK) and Patrick 
Schexnailder (Purdue University). In addition to these sci-
entific awards, modest travel awards were made to subsidize 
attendance at the meeting.
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Delphine Dean and Jiro Nagatomi,  
Department of Bioengineering, Clemson University

Biomaterials Day at Clemson University was held at the Madren 
Conference Center in Clemson, S.C., July 23, 2009. This one-day 
joint event, sponsored by the Society For Biomaterials, featured 
student research presentations, keynote lecture, guest lectures and 
panel discussion on professional career development for students. 
The number of participants (more than 100) and level of student 
discussion and questions well exceeded expectations. Attendees 
included students and faculty from Clemson University, Georgia 
Institute of Technology, University of Massachusetts Amherst, 
University of North Carolina at Charlotte, University of South 
Carolina, Medical University of South Carolina, as well as under-
graduate students participating in summer undergraduate research 
programs representing a total of 15 different universities. Travel 
awards were provided to students to help defray the cost of travel. 
The Clemson student chapter of SFB provided help with regis-
tration tables, poster set up, moderating sessions, preparation of 
proceedings and conference bags, etc. The student officers also 
reached out to students from other universities to initiate future 
social/scientific events and to offer assistance in development of 
new student chapters. 

The symposium featured three invited guest lectures. The morn-
ing started with a keynote talk by Dr. Tim Topoleski from the 
University of Maryland Baltimore County. Dr. Topoleski encour-
aged students to remember the human aspect of biomaterials and 
realize people are a key component to all work, including the 
research they are currently doing. The second guest speaker, Dr. 
Todd Purves from the Medical University of South Carolina, gave 
a clinical perspective to how biomaterials are used in urology. The 
final guest speaker was the 2009 SFB young investigator award 
recipient, Dr. Niren Murthy from the Georgia Institute of Tech-
nology. He presented work from his lab on new materials for treat-
ing and imaging inflammatory diseases. Besides these excellent 
guest lectures, the day also featured oral presentation sessions and 
poster sessions by undergraduate and graduate students. All stu-
dents demonstrated that they made remarkable achievements in 
research. Five students were selected for awards and received cer-
tificates and monetary awards, which were made possible by cor-
porate donors (Poly-Med Inc., Selah Technologies LLC., and Zeus 
Inc.). Jay Sy from  the Georgia Institute of Technology won the 
graduate student award with his talk on drug delivery strategies for 
treating cardiac dysfunction following myocardial infarction. The 
undergraduate oral presentation award went to Jordan Maivelett 
from Clemson University for his presentation on his work on cell 
seeding of heart valve and vascular scaffolds and tissue engineering 
in diabetes. The quality of posters was outstanding as well, and a 
working lunch provided plenty of time for attendees to peruse the 
posters while enjoying a complimentary, catered lunch. Honorable 
mention for the posters were Rachel Ostendorff of Clemson Uni-
versity for her work on characterization of semi-synthetic collagen/ 
poloxamine hydrogel containing hyaluronic acid for 3D bladder 
smooth muscle cell culture and Lauren Sosdian, also of Clemson 

Rachel Ostendorff explains her poster on 3D bladder smooth  
muscle cell culture to interested attendees.

Education News
    2009 Biomaterials Day at 

Clemson University

Student award winners (from left to right): graduate student 
presentation winner, Jay Sy (Georgia Institute of Technology), 
undergraduate student presentation winner, Jordan Maivelett 

(Clemson University), best poster award winner, Adam Nelson 
(University of Massachusetts Amherst), and honorable mention 
poster award winners, Rachel Ostendorff (Clemson University) 

and Lauren Sosdian (Clemson University)

Jordan Maivelett presents his cardiovascular tissue engineering research.
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University and Research Institution News
 

University, for her work on the effect of radiation on the mechanical properties of bone. The winner of the poster award was Adam 
Nelson of University of Massachusetts Amherst for his work on the cross-linking effects of printed calcium chloride with alginate. 

There were many career development opportunities for students. In addition to the research talks presented and interactions with 
faculty mentors, the symposium included opportunities for students to interact with representatives from several local biomaterials 
companies. One of the most popular sessions was a Career Discussion Panel in the afternoon. The panel featured representatives from 
industry, government lab, and academia, discussing the pros and cons of careers in each area. Panelists included Dr. Frank Alexis, 
Assistant Professor of Bioengineering at Clemson University, Dr. Brian Powell, Assistant Professor of Environmental Engineering at 
Clemson University (formerly at DOE Lawrence Livermore National Lab), and Mrs. Sheila Nagatomi, Biological Sciences Section 
Manager at Poly-Med Inc. In addition, panel members gave tips on how to succeed for each career path and responded to questions 
from students in the audience.

2009 Biomaterials Day at Clemson University
Continued from previous page.

By Guigen Zhang, University and Research Institution News 
Contributing Editor

In the midst of budget cuts everywhere, many colleges and 
universities are trimming and even eliminating liberal arts 
majors like philosophy and English literature in an effort to 
make students’ college experiences relevant—relevant in a 
sense that the students’ educations are geared toward the kinds 
of jobs they can expect. In a similar frame of thinking, many 
engineering programs are pushing to reclaim the credit hours 
for engineering content once taken up by humanistic content. 
In the face of rising costs for college tuition and increasing 
scrutiny from tuition-paying parents, who could argue against 
such a move?    

This move, it seems, makes sense only from the surface. When 
one digs a bit deeper, it gets a lot blurrier. Take the current 
economic situation: if we have learned anything, it is that 
many of yesterday’s jobs have disappeared. So how sure can we 
be the that perceived jobs of tomorrow will be there when they 
graduate? After all, as Peter Drucker stated, the only thing we 
know for sure about the future is that it will be different.

To make things even more interesting, a recent survey by the 
Association of American Colleges and Universities reveals that 
89 percent of employers want colleges to put more emphasis on 
“the ability to effectively communicate orally and in writing,” 
while 81 percent ask for better “critical thinking and analytical 
reasoning skills” and 70 percent are looking for “the ability to 
innovate and be creative.” This wish list points to a college 
experience with a heavy emphasis on a liberal education.

So, why is this relevant? This question prompted me to ask 
another: what role are colleges and universities supposed 
to play in one’s education? Or, what constitutes a college 
education? 

The simplest answer I can find is this: prepare students to 
collect and connect the dots. Here, collecting dots is the 
acquisition of information and known theories and principles, 
while connecting them is the integrative process in which the 
acquired facts and wisdoms are processed and integrated into 
interconnected knowledge and insight. This means education 
is a two-layer process: the first layer is the collection of the dots 
and the second layer is the connection of these dots.

Now, if we work within this frame of thinking, the question we 
ought to ask is: in one’s college education, do we want to focus 
only on the collection part or do we want to go beyond that? 
Obviously, without the collection of the dots, connecting them 
will be out of the question; with only the collection of the dots, 
however, the relevance of an education will be very limited. 

The move to a more job-relevant specialized college experience 
seems to focus on the collection part. How much information 
can we pack into a four-year curriculum? How much of it 
will be outdated by the time students emerge in the real 
world? Since new information pops up every day, acquisition 
of knowledge has to be a life-long endeavor. So, if we want 
to make college education really relevant, why are we not 
cultivating in students the skills to acquire knowledge, the ways 
to process information, and the abilities to connect the dots? 

I do not think I could win the argument against the trimming 
and cutting of liberal arts majors, but I do hope  engineering 
programs teach students to not only collect the dots but 
connect them as well.     

Connecting the Dots
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AIMBE News
Alan Litsky, AIMBE News  

Contributing Editor 
American Institute for Medical 
and Biological Engineering News
The American Institute for Medical and Biological 
Engineering (AIMBE), was founded in 1991 “to establish a 
clear and comprehensive identity for the field of medical and 
biological engineering” and “seeks to serve and coordinate a 
broad constituency of medical and biological scientists and 
practitioners, scientific and engineering societies, academic 
departments and industries.” The Society For Biomaterials is 
a member society of AIMBE, and as such, has many areas of 
overlapping interest; two SFB members serve on the AIMBE 
Council of Societies. More about the organization can be found 
at www.aimbe.org.

The AIMBE staff publishes a bi-weekly Federal update 
monitoring governmental activities and initiative relevant to 
their constituencies. Several events discussed in recent issues 
may be of particular interest to SFB members.

Appropriations Bill Passes
Congress has finally passed the Consolidated FY2010 
Appropriations Act, establishing funding levels for FY2010 
for agencies, including the National Institutes of Health and 
National Science Foundation. The bill will increase the NIH’s 
budget by 2.3 percent from FY2009 to $31.2 billion, $692 
million more then the FY2009 budget. While the increases 
are evidence of Congress’ and the Administration’s continued 
support for biomedical research, the Office of the Director of 
the NIH reports medical inflation for 2009 is expected to be 
around 3.8 percent—making the NIH budget essentially flat for 
FY2010, when adjusted for inflation. 

The bill also gives the National Science Foundation $6.9 
billion, which is seven percent, or $436 million, more than 
what it received in 2009. This is consistent with the President’s 
goal of doubling funding at the NSF over the next decade.
 
510 (K) Process Changes
Rumors exist regarding the FDA’s plans to overhaul and 
revamp the FDA’s 510(k) process in response to recent highly 
publicized, seemingly politically driven approvals. Dr. Jeffrey 
Shuren, acting director for the FDA’s Center for Devices 
and Radiological Health has stated the FDA is taking some 
measured, overdue steps toward updating its device clearance 
process. These steps promise to make the agency’s approval 
process more transparent, more objective, and less political. 

No final decisions have been made, but policy-makers seem 
to favor revising the 510(k) process rather than a dramatic 
overhaul which some fear could slow the availability of medical 
technologies.

NIH Approves New Stem Cell Lines for Research
Researchers gained greater access to stem cells to conduct 
research identifying new treatments and potential cures for 
diseases when the Obama administration authorized the use 
of new lines of stem cells for researchers. This marks a drastic 
change in federal support for stem-cell research, which had 
been severely limited by President Bush. “This is the first down 
payment on what is going to be a much longer list that will 
empower the scientific community to explore the potential 
of embryonic stem cell research,” says NIH Director Francis 
Collins.
 
NIH Announces National Research Registry
The National Institutes of Health has announced new Web 
site (ResearchMatch.org) to connect individuals interested in 
participating in clinical trials with researchers conducting the 
studies. The site is intended to be user friendly, and the service 
will cover an array of diseases.

ScienceWorksForUs.Org Web site Launched
Science Works For Us is an initiative highlighting the scientific 
research and related activities funded through the American 
Recovery and Reinvestment Act of 2009, also known as “the 
stimulus.” The centerpiece of the initiative is a Web site (www.
ScienceWorksForUs.org) highlighting Recovery Act-sponsored 
research in all 50 states. The stimulus contained $21.5 billion 
for scientific research, the purchase of capital equipment and 
science-related construction projects. This money, while 
less then three percent of the stimulus package, nonetheless 
represented a historic infusion of funding for research and 
represents an affirmation of the role of scientific inquiry and 
discovery in the short- and long-term economic recovery. The 
site contains information SFB members may find useful in 
advocating for support on a state or local level.
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Government NIST
By Joy Dunkers, Government News Contributing Edito

*

Surface Modification  
Method Affects Laminin 
Retention and Vascular  
Smooth Muscle Cell 
Proliferation under Strain
Joy P. Dunkers, Polymers Division, National Institute of Standards and 
Technology, Gaithersburg, Md. 

* Official contribution of the National Institute of Standards and Technology; 
not subject to copyright in the United States.

Introduction
Mechanotransduction is the process by which mechanical signals 
are transferred to cells from the surrounding environment via 
one of several pathways such as the cytoskeleton or integrins 
1,2. This process is often studied by culturing cells on flexible 
substrates treated with extracellular matrix proteins (ECM) 
and applying strain 3. It is important to develop methods to 
anchor the protein to the substrate while under strain. Previous 
work focused on methods that promoted either physisorption, 
chemisorption, or covalent bonding between fibronectin or 
laminin and polydimethylsiloxane (PDMS) surfaces 4. One 
particular chemisorption method resulted in the greatest 
amount and uniformity of laminin and highest vascular 
smooth muscle cell (SMCA10) proliferation under static 
conditions. This method involved the attachment of hydrolyzed 
aminopropyltrimethoxysilane (APTMS) to oxygen plasma treated 
PDMS to provide an amine for polar interaction with the ECM 
proteins. This work investigates whether the more favorable results 
from the aforementioned chemisorption (silane-linked) method 
actually translate into improved SMCA10 proliferation on 
laminin coated PDMS as compared to physically adsorbed (plasma 
only) laminin when subjected to mechanical strain. 

Experimental
See publication by Pakstis and co-workers4 for surface treatment 
and cell culture information.

Results and Discussion
Laminins are a family of four-arm glycoproteins that interact 
with other proteins to form basement membranes. Conventional 
immunofluoresence (IF) was used to compare the amount of 
laminin on as-cured PDMS (unoxidized), plasma-only PDMS 
(oxidized), and silane-linked PDMS (oxidized and silane treated) 
(Figure 1). The asterisks show that, for 95 percent confidence, 
the amount of laminin on plasma-only and silane-linked PDMS 
is significantly greater than on as-cured PDMS and tissue culture 
polystyrene (TCPS), with no significant difference between as-
cured PDMS and TCPS or between plasma-only and silane-linked 
treatments. 

Figure 1: Relative amounts of laminin on PDMS compared to TCPS measured by 
indirect labeling. Error bars indicate one standard deviation. Both plasma treatments 

resulted in significantly more laminin than on as cured PDMS or on TCPS with 
p<0.05. The amount of laminin on plasma-only treated versus silane-linked PDMS 

is not significantly different. Asterisks indicate intensities that are significantly 
different (p<0.05) from those of untreated PDMS or TCPS.

Figure 2: Comparison of laminin retention on PDMS surfaces with plasma-only and 
silane-linked treatments under static and equibiaxial strain (flexed) conditions for up 
to 4 d as measured by indirect labeling. Error bars indicate one standard deviation. 

Asterisks indicate intensities that are significantly different (p<0.05) from 0 h. 

Immunofluorescence of Laminin on Various Surfaces

Robustness of Laminin on PDMS under Equibiaxial Strain 
5% strain, 0.5 Hz, 4 day continuous flex
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It has been shown that laminin will bind to myoblasts through 
its long arm terminal carboxylic acid group 5. We hypothesized 
that the silane-linked surfaces would be able to retain the 
laminin better than the plasma-only surfaces under mechanical 
deformation due to the strong polar interaction of the laminin 
with the silane primary amine. The laminin treated Bioflex 
(Hillsborough, N.C.)* culture dishes were either unstrained or 
underwent continuous equibiaxial stretching at 5 % strain, 0.5 
Hz for a total of 4 d (flex condition). Figure 2 shows the amount 
of laminin on the Bioflex dishes as represented by IF intensity 
normalized to 0 h as a function of time, where the asterisks 
denote a significant difference in the averaged fluorescence 
intensity from 0 h. In comparing final amounts of laminin on 
the surfaces, the silane-linked/static has significantly more than 
the silane-linked/flexed, which has significantly more than the 
plasma-only/flexed. The plasma-only/static has more laminin 
than the plasma-only/flex. 	

Although there is no discernable difference in SMCA10 cell 
proliferation between plasma-only and silane-linked under 

static conditions in control experiments, does this relationship 
hold when strain is applied to the substrate? Figure 3 compares 
SMCA10 cell proliferation for plasma-only and silane-linked 
laminin substrates with both 0 h and 24 h serum incubation 
prior to strain. Cells were counted after undergoing 0.5  percent 
equibiaxial strain at 0.5 Hz. The strain cycle was 1 h strain and 
23 h static for 2 d then continuous strain for another 2 d. The 
results show that the increased cell proliferation for the 24 h serum 
incubation that occurred under static conditions (results not 
shown) has disappeared, most likely from dislodging the weakly 
bound serum proteins with strain. The ability of the silane-linked 
laminin treatment to remain on the surface under strain translates 
into almost double the cell proliferation when compared to the 
plasma-only case. SMCA10 viability was examined using live/
dead staining (calcein AM/ ethidium homodimer) to confirm the 
efficacy of the surface treatments. There was a negligible number 
of dead cells after 4 d for the static and strained plasma-only and 
silane-linked conditions. The cells on both the plasma-only and 
silane-linked treatments showed a high degree of alignment after 4 
d of strain. 

This work has shown that it is the robust attachment of laminin to 
the PDMS substrate that strongly influences the ability of laminin 
and SMCs to remain attached during mechanical strain. 	
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Figure 3: SMCA10 proliferation after 4 d for laminin on plasma-only and silane-
linked surfaces. 45 k cells were seeded and attached for 12 h. Strain conditions: 

0.5 Hz, 5% strain. 1 h strain, 23 h static for 2 d, then continuous strain for 2 d. Error 
bars indicate one standard deviation. Asterisks indicate the cells on both silane-

linked conditions are statistically indistinguishable and significantly more than the 
plasma-only condition (p<0).

Book Reviews
By Liisa Kuhn, Assistant Professor, University of Connecticut Health 

Center, Center for Biomaterials, Farmington, Conn.

Why you should still buy books, or borrow 
them from the library, when you can find 
almost anything on the Web for free:

Why you should still buy books, or borrow them from the library, 
when you can find almost anything on the Web for free:
Google search engines are not bad, but rather than searching the 
Web yourself and getting overwhelmed, don’t forget how helpful 
a good book can be. The editor has combed through the infor-
mation available on a particular topic and has identified what 
is important, albeit from their perspective. Within a good book, 
the editor has assembled a group of important chapters that are 
all related to each other. The information is well organized and 
collected in one place, and there are often essential basic introduc-
tions to the subject matter and literature reviews. Lastly, there are 

often chapters on subjects or technologies that you might not have 
read about otherwise, yet are related, and may lead to valuable new 
insight about your particular research. 

Request for Information
This column highlights some of the best new books in the field. 
However, I’m curious to know what your favorite biomaterials 
books are. If there’s a biomaterials book that is a favorite of yours, 
please send me an email with the title and author so I can feature 
it in an upcoming column about biomaterials textbooks.  
lkuhn@uchc.edu.

SMCA10 Proliferation under Equibiaxial Strain



BIOMATERIALS FORUM  •  First Quarter 2010  28

Book Reviews
By Liisa Kuhn, Assistant Professor, University of Connecticut Health 

Center, Center for Biomaterials, Farmington, Conn.

Cellular and Biomolecular Recognition
Edited by Raz Jelinek, 349 pages, new and used from $141
Copyright 2009 by Wiley-VCH, ISBN: 978-3-527-2265-7

Description and Review
A primary mechanism behind normal and pathological biologi-
cal system function is molecular recognition, such as that which 
occurs during the deceptively simple interaction between two 
proteins. The interaction can only occur in a normal fashion if the 
protein has the correct amino acid sequence, the correct protein 
folding has occurred, and uncontrolled agglomeration is resisted. 
Single point mutations lead to sickle cell anemia, uncontrolled 
protein aggregation leads to Alzheimer’s disease. The editor, Raz 
Jelinek from Ben Gurion University, Israel, has compiled fasci-
nating descriptions of various interactions between biological 
molecules and interactions between biomolecules and cells. Using 
examples of complex structures or molecular interactions found 
in biology as a springboard for each chapter, various concepts and 
synthetic chemistries, which recapitulate biomolecular interac-
tions, are highlighted. Elegant synthetic biomimetic systems de-
signed to bind specific proteins (molecular imprinting), intriguing 
virus-like particles, catalytic antibodies, nanoparticles with defined 
binding sites, and biomineralization using viral nano-rods as tem-
plates, are examples of the types of materials found in this book. 
Advanced bioanalytical techniques play a significant role in elu-
cidating the molecular basis of diverse biological process, thus the 
book concludes with chapters on applications of surface plasmon 
resonance, atomic force microscopy and fluorescence spectroscopy 
to the characterization of biomolecular interactions. It is a unique 
collection of novel approaches that probe our understandings of 
molecular recognition in biological systems from different direc-
tions. This is a significant book because it educates the reader 
about complex chemistries in biological systems that may provide 
biomimetic insights for altogether new drug therapies for disease, 
or novel imaging molecules, or new biomaterials with the capabil-
ity for self-assembly. The contributors to this book are many of the 
best from around the world. 

From the contents:
•	 Development of Functional Materials from Rod-Like Viruses
•	 Chiral Molecular Imprinting as a Tool for Drug Sensing
•	 Biomimetic Nanoparticles Providing Molecularly Defined Bind-

ing Sites
•	 Interaction Between Silica Particles and Human Epithelial Cells
•	 Multivalent Synthetic Receptors for Proteins
•	 Catalytic Antibodies for Selective Chemotherapy
•	 Natural and Synthetic Activators of the Immune Response
•	 Membrane-Active Natural and Synthetic Peptides and Peptido-

mimetics
•	 Analysis of Biological Interactions and Recognitions Using 

Fluorescence, Colorimetric Methods, Atomic Force Microscopy, 
Surface Plasmon Resonance, and more.

Cellular and Biomolecular Recognition is recommended to re-
searchers with strong interests in interfacial chemistry. The intro-
ductions at the start of each chapter allow the complex material to 
be accessible to readers at various levels of chemistry background. 
The multi-disciplinary nature of the book contents makes it po-
tentially valuable to a wide audience.

Advanced Biomaterials 
Edited by Kidramjit Basu, Dhirendra S. Katti, and Ashok Kumar.
Copyright 2009 by the American Ceramic Society. Published by John 
Wiley and Sons. 
746 pages, ISBN#: 978-0-470-19340-2, new and used from 
$120.00.

Description and Review:
This volume is an outcome of the International Conference on 
Design of Biomaterials organized at Indian Institute of Technol-
ogy Kanpur, India during December 8-11, 2006, but it doesn’t 
read like a classic, disjointed conference proceedings. Rather, the 
volume has been designed to serve as an undergraduate or graduate 
textbook and therefore the editors have split the book into three 
sections: Fundamentals, Processing and Applications. Each section 
contains a lead-in, basic introductory chapter: Fundamentals of 
Biomaterials and Biocompatibility, Introduction to Processing of 
Biomaterials, and Biomaterial Applications. World leaders have 
contributed to the book and include some of our well-known SFB 
members: Racquel LeGeros, Guy Daculsi, Cato Laurencin, Thom-
as Webster and Helen Lu. 

From the contents:
•	 Fundamentals of Hydroxyapatite and Related Calcium Phos-

phates
•	 Integrated Titanium Dental Implants
•	 Nanomaterials for Improved Orthopedic and Bone Tissue 

Engineering Applications
•	 Functionally Graded All Ceramic Hip Joint
•	 Designing Nanofibrous Scaffolds for Tissue Engineering

This textbook has a content that will be comfortingly familiar to 
most practicing biomaterial scientists, particularly those that at-
tend SFB meetings. It is a well-balanced book about biomaterials 
because it covers classic biomaterials like bioactive glass, hydroxy-
apatite, and titanium alloys, while also providing chapters on 
contemporary and exciting areas such as nanobiomaterials, scaf-
folds for interface tissue engineering, and new polymeric materials. 
There are a couple of quirky chapters at the end of the book; such 
as, “Cells of the Nervous System and Electrical Stimulation”, and 
“Placental Umbilical Cord Blood”, that do not deal with bioma-
terials, but they do not detract from the book because they respec-
tively provide some insight as to how electrical fields can guide the 
differentiation of neural progenitor cells, and the capability of cord 
blood as a source of multi-potent cells for regenerative purposes. 
Overall, this book meets its objectives and is recommended as a 
biomaterials textbook or a good addition to your personal library 
that can be readily loaned to students or colleagues from other 
disciplines seeking to know more about a particular type of bioma-
terial.
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Industry News
Steve T. Lin, Industrial News Contributing Editor 

From Press Release

Chapter News
Contributed from Press Release

BioInk

Members in the News

ATS Medical Inc. (Minneapolis, Minn.) received Food and 
Drug Administration approval to study its ATS 3f Aortic 
Bioprosthesis heart valve in unusually young patients. The 
company plans to test the product in patients younger than 
60 who need an aortic valve replaced. Half the patients in 
the study will be under 50. The FDA approved the device in 
October. There are no age restrictions on that approval, but 
ATS said aortic valves have not been studied in younger, more 
active patients. 

Cardinal Health (Dublin, Ohio), drug and medical 
supplies distributor, will spin off its medical device division, 
streamlining operations after more than a decade of diversified 
growth, a strategy which analysts say never quite panned out. 
Cardinal’s medical technology division will begin operating 
as a separate company called Carefusion, containing nearly 
two dozen device businesses acquired since the mid-1990s. 
Carefusion’s business focuses on drug infusion pumps, 
respiratory equipment and medication dispensing systems. 
The new company will be headquartered in San Diego, Calif. 
Carefusion represented less than 10 percent of Cardinal’s 
revenue but nearly 40 percent of earnings. 

EnteroMedics Inc. (St Paul, Minn.) said results from a 
pivotal clinical trial failed to meet key endpoints intended to 
prove its anti-obesity device was effective as a treatment to 
encourage weight loss. Failure to meet primary and secondary 
endpoints in the 294-patient study will derail the company’s 
application to the Food and Drug Administration for approval 
to sell the Maestro obesity-fighting system in the United States. 
The ongoing detailed review suggests vagal blocking therapy 
may promote safe and effective weight loss as an adjunct 
to behavioral support, diet and exercise in morbidly obese 
patients. 

Pico-Tesla Magnetic Therapies (Littleton, Colo.) 
announced it has commenced a Phase III clinical trial of 
its patented Resonator™ system facilitating the company’s 
proprietary magnetic (Magneceutical™) therapy for treating 
Parkinson’s disease patients. Magneceutical™ Therapy involves 
the use of an extremely low-level electromagnetic field applied 
by a specially designed device, the Resonator™, along with 
therapeutic protocols to improve a number of the signs and 
symptoms of Parkinson’s and other neurological-based diseases. 

Stryker Corp. (Kalamazoo, Mich.) has an agreement to 
acquire Ascent, a privately held medical device remanufacturer. 
The 900-employee company, which reprocesses and 
remanufactures cardiovascular, orthopedic, gastroenterology 
and general surgery devices for hospitals, is based in Phoenix, 
Ariz., and operates plants in Phoenix and in Lakeland, Fla. 
Ascent will be organized under Stryker’s MedSurg group 
but remain a stand-alone company, serving 1,800 hospitals 
and group purchasing organizations in North America, 
remanufacturing.

Synthes Inc. (Switzerland) has won a key ruling in an 
ongoing U.S. patent case against U.S. competitor, Medtronic. 
The case, which began in 2007, concerned a patent covering 
Synthes’ ProDisc-L artificial disc replacement device. The U.S. 
District Court in Memphis, Tenn., acknowledged Medtronic 
had infringed the patent and awarded the Swiss maker of nails, 
screws and bone plates $21 million in damages, interest and 
costs. 

Other News:
The House health reform bill seeks to impose roughly $20 
billion in taxes over the next decade on medical-device 
makers, approximately half the amount approved by the Senate 
Finance Committee. 

Congratulations to:

Dr. Tony Mikos, Louis Calder Professor of Bioengineering 
at Rice University, who has been elected a Fellow of the 
Biomedical Engineering Society. BMES Fellow status is 
awarded to Society members who demonstrate “exceptional 
achievements and experience in the field of biomedical 
engineering.”

Dr. Nicholas Peppas, University of Texas-Austin 
Chairman and Fletcher Pratt Chaired Professor of Biomedical 
Engineering, Chemical Engineering and Pharmacy, who is 
the recipient of the 2010 Distinguished Scientist Award from 
the Southeastern Universities Research Association (SURA). 
Dr. Peppas is being honored for pioneering contributions to 

biomedical engineering, biomaterials, polymer sciences and 
drug delivery. The award will be presented to him at the SURA 
Board of Trustees meeting at Duke University. 

Dr. Thomas Webster, SFB Web Editor and Associate 
Professor of the Divisions of Engineering and Orthopedic 
Surgery at Brown University, whose research team received 
the 2010 Citation Award from the Society of Critical Care 
Medicine. Dr. Webster and team demonstrated bacterial 
infection can be reduced on catheters and endotracheal tubes 
by implementing nanoscale surface features, thus reducing or 
eliminating the need for anti-bacterial drug therapy. 

Editor’s note: Would you like to share some good news about an 
honor you or a colleague have received? We would love to hear from 
you; please e-mail news items to kburg@clemson.edu.
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