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The objective of the 

Society is  

" ...to promote the 

scientific and 

engineering 

knowledge relating 

to plastics."   

Mid -Michigan Society 

of Plastic Engineers  

2009 Turner Alfrey Visiting Professor Course  

  
COURSE 1036:  ADVANCED APPLICATIONS OF FLUOROPOLYMERS: FROM 

GREEN CHEMISTRY TO NANOMEDICINE 
 

Lecturer:  Professor Joseph M. DeSimone, Chancellorôs Eminent Profes-
sor of Chemistry, University of North Carolina at Chapel Hill, 
and William R. Kenan, Jr. Distinguished Professor of Chemical 
Engineering, North Carolina State University, Raleigh  

 
Place:  Lecture Hall, Michigan Molecular Institute, 1910 West St. Andrews 

Road, Midland, MI 48640 
 
Time:  Formal lectures:  Monday-Thursday, September 14-17, 2009, 2:30-

6:00 PM 
 
Fee: There is no fee for auditors if they belong to organizations that are 

financial sponsors of the Turner Alfrey Visiting Professor Program ï 
The Dow Chemical Company, Dow Corning Corporation, Central 
Michigan University, Michigan State University, Saginaw Valley State 
University, and Mid-Michigan Section of the SPE.  For all others, a 
course fee of $400 will be required at registration. 

 
All participants must register.  

 
Registration:  Pre-registration is required no less than one week in advance with 

the Registrar by visiting www.mmi.org, e-mailing registrar@mmi.org, 
or by calling (989) 832-5555, ext. 571. 

 
Course Abstract:    
 
Like many sub-fields of chemistry and chemical engineering, polymer science as a 
discipline is maturing, but the demands on the function of polymeric materials is as 
high as ever.  This course will focus on several advanced applications of polymeric 
materials where the demand is high for these materials to possess very specialized 
functions and performance.  A common theme throughout all of the lectures will be 
the role that fluoropolymers are playing in many demanding applications.  We will first 
discuss the environmentally friendly synthesis of fluoropolymers in supercritical car-
bon dioxide.  The materials discussed herein will range from semi-crystalline, melt-
processable perfluorinated plastics, to completely amorphous, high glass transition 
temperature materials, to amorphous materials with extremely low glass transition 
temperatures.  These materials will be crafted into amphiphilic block copolymers and 
their reversible self-assembly in compressible carbon dioxide will be discussed.  In 
addition, the use of new varieties of curable fluoropolymers in demanding applications 
will be discussed including their role in solvent resistant microfluidic devices, fuel cells 
and as high performance molding materials for imprint lithography.  In addition, we 
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will discuss the unique wetting characteristics and curing attributes of certain classes of fluoropolymers 
and how these can be exploited to mold, for the first time, organic particles of controlled size, shape and 
chemistry which address unmet needs in a wide host of applications ranging from nanomedicine to novel 
concepts in morphable robotics. 
 
Lecture Topics Outline:  
 
Lecture #1 ï Green Chemistry: The Opportunity for Using Liquid and Supercritical CO2 in Polymer Syn-
thesis and Processing 
 
Lecture #2 ï Polymers for Use in Advanced Applications: Lithography and Advanced Patterning Applica-
tions Including Microfluidics, Fuel Cells and Imprint Lithography 
 
Lecture #3 ï Particles of Controlled Size, Shape, Chemistry and Deformability to Meet Unmet Needs in 
Medicine and Materials Science: Part A 
 
Lecture #4 ï Particles of Controlled Size, Shape, Chemistry and Deformability to Meet Unmet Needs in 
Medicine and Materials Science: Part B 
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Mid -Michigan Society 

of Plastic Engineers  

Joint Technical Society Dinner Meeting 
 

COMMERCIALIZING ACADEMIC RESEARCH  
 

Professor Joseph M. DeSimone, Chancellorôs Eminent Professor of Chemistry, University of 

North Carolina at Chapel Hill, and William R. Kenan, Jr. Distinguished Professor of 

Chemical Engineering, North Carolina State University, Raleigh 
 

Abstract:   
 

Technology transfer from universities has been an extremely effective means for economic devel-

opment in the United States.  It is a method that many around the world are trying to emulate.  

One only has to look at the genealogy of various industries to see that their roots are firmly em-

bedded in university discoveries, including computers (electronic calculator at the University of 

Pennsylvania), telecommunications (fiber optics at MIT), biotechnology (DNA research at Stan-

ford and UC-San Francisco), and e-commerce (supercomputers and the Internet at the University 

of Illinois).  In addition to the clear economic development benefits and the improvement of the 

health and well-being of our society and our environment, there are many other reasons why a uni-

versity embarks upon technology transfer.  A culture of entrepreneurship and its concomitant 

means for translating discoveries into the marketplace in order to make a difference to society is 

essential to keeping the best and brightest faculty at a given university.  Faculty members who are 

also entrepreneurs bring a depth of understanding and experience to the classroom that has an un-

paralleled effect in inspiring and educating the next generation of students and citizens for society. 
 

The faculty at the University of North Carolina at Chapel Hill has been extremely effective over 

the last decade in assisting the state and the region in economic development.  Innovative new 

technologies and discoveries have been licensed to new and existing companies at a dramatically 

accelerated pace.  These successes have produced many experienced entrepreneurial faculty mem-

bers who have played leading roles in the commercialization of innovations discovered in their 

laboratories.  These faculty members have balanced their academic endeavors with their entrepre-

neurial endeavors, and they have done this within the confines of a public university setting and 

often under stringent guidelines and practices.  Valuable insights have been collected by this 

group over the last decade, and many important lessons have been learned through their active 

participation in the processes associated with economic development and technology transfer.  

This lecture will focus on examples of technology transfer and the challenges and opportunities 

that such an activity presents in a public university setting. 
 

Date: Wednesday, September 16, 2009 

 

Time: Social 6:30 p.m. Å Dinner 7:00 p.m. Å Program 8:00 p.m. 

 

Location: Midland Resort (formerly the Holiday Inn), 1500 W. Wackerly Street, Midland, MI 

48640, Phone: (989) 631-4220 

 

Cost: $25 for SPE and ACS members (or members of other professional societies such as 

AIChE, ASM, etc.) and guests, $15 for students.  Note: Mid-Michigan SPE will 

charge individuals who make reservations and do not attend the meeting. 

 

Reservations: Reservations can be made via phone, fax, or e-mail to Dawn Wright at MMI.   

 Reservations must be received no later than Wednesday, September 9, 2009. 

 Phone: (989) 832-5555, ext. 571, Fax: (989) 832-5560, E-mail: wright@mmi.org 

 

mailto:wright@mmi.org
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Biographical Sketch of Professor Joseph M. DeSimone 

 

Professor Joseph M. DeSimone is the Chancellorôs Eminent Professor of Chemistry at the University of North Carolina at Chapel 

Hill, and William R. Kenan, Jr. Distinguished Professor of Chemical Engineering at North Carolina State University, Raleigh.  Prof. 

DeSimone received his BS in Chemistry from Ursinus College in Collegeville, PA in 1986, and his PhD in Chemistry from Virginia 

Tech in 1990.  He has published over 240 scientific articles and has over 115 issued patents and over 120 patents pending. 

 

In 2005, Prof. DeSimone was elected into the National Academy of Engineering, and also into the American Academy of Arts and 

Sciences.  He has received 38 major awards and recognitions including the $500,000 Lemelson-MIT Prize for Invention and Innova-

tion; 2008 Tar Heel of the Year by the Raleigh News & Observer; 2007 Collaboration Success Award from the Council for Chemical 

Research; 2005 ACS Award for Creative Invention; 2002 John Scott Award presented by City Trusts, Philadelphia, given to "the 

most deserving" men and women whose inventions have contributed in some outstanding way to the "comfort, welfare and happi-

ness" of mankind; 2002 Engineering Excellence Award by DuPont; 2002 Wallace H. Carothers Award from the Delaware Section of 

the ACS; 2000 Oliver Max Gardner Award from the University of North Carolina, given to that person, who in the opinion of the 

Board of Governors' Committee, "during the current scholastic year, has made the greatest contribution to the welfare of the human 

race". 

 

Among DeSimoneôs notable inventions is an environmentally friendly manufacturing process that relies on supercritical carbon diox-

ide instead of water and bio-persistent surfactants for the creation of fluoropolymers or high-performance plastics, such as Teflon®.  

In 2002, Prof. DeSimone, along with Dr. Richard Stack, a cardiologist at Duke, co-founded Bioabsorbable Vascular Solutions (BVS) 

to commercialize a fully bioabsorbable, drug-eluting stent.  BVS was acquired by Guidant Corporation in 2003 and these stents are 

now being evaluated in an international clinical trial for the treatment of coronary artery disease. 

 

Prof. DeSimoneôs research group is now heavily focused on learning how to bring the precision, uniformity and mass production 

techniques associated with the fabrication of nanoscale features found in the microelectronics industry to the nanomedicine field for 

the fabrication and delivery of therapeutic, detection and imaging agents for the diagnosis and treatment of diseases.  A particular 

focus of PRINT (Particle [or Pattern] Replication In Non-wetting Templates) is the targeted delivery of biologicals, such as mABs 

and siRNA, to intra-cellular targets. 

 

More recently, Prof. DeSimone launched Liquidia Technologies which now employs 37 people in Research Triangle Park and has 

raised $25 million in venture financing.  DeSimoneôs laboratory and the PRINT technology recently became the foundation of the 

new $25 million Carolina Center for Cancer Nanotechnology Excellence funded by the National Cancer Institute, and Prof. DeSi-

mone is the co-PI of this newly established Center along with Dr. Rudy Juliano. 
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