
Department Of Macromolecular Science and Engineering 
Kent Hale Smith Building 

Polymer Science and Engineering 
at CWRU 



molecular design 
methodology development 
synthesis 
characterization 

polymer analysis & testing 
processing & rheology 

structure/property  
relationships   Chemistry    Engineering 

   Applications    Physics optics  
electronics 
modeling/theory 
characterization 

product design 
commercialization 
entrepreneurship 

industry partnerships 
 
 

bio 
nano 
medical 
energy 

Polymer Science and Engineering 

   Emerging areas: 

Macromolecular Science & Engineering 



Overview 
  Faculty: 414 Full Time (new hires in 2007, 2008, 2009(2), 2012(2), 2014);  
                     4 Active Emeritus 
 

  Active Areas of Research: 
Polymer Synthesis, Self-Assembly, Processing & Rheology, Fuel 
Cells, Optoelectronic Materials, Biomaterials, Simulations, 
Nanocomposites, Polymer Characterization, Transport Phenomena, 
Performance Polymers, Failure Mechanics  
First Ph.D. Programs in Polymer Science and Engineering in U.S. 

First ABET-accredited B.S. degree program 

Total BS graduates 295: Currently 81 students 

Total MS Graduates 375 Currently 10 students 

Total PhD graduates 471: Currently 75 students 

Postdocs: 25 currently 

Ranked in Top Polymer Programs in the US for the last 30 years 

http://polymers.case.edu 
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The Undergraduate Program 
Mission: To educate and train undergraduate students in the diverse range of 
Science and Engineering disciplines (and beyond) which will position them to 
make an impact in the both the Industrial and Academic field of Polymer Science 
and Engineering in the US and beyond. 

Philosophies:  
 To make an impact in today’s polymer community students need to understand 
 a range a fundamental disciplines: Engineering, Chemistry, Physics, Biology 

 
 
 

 
 
       Research and Hands-on Experience Enhances Classroom Education  

Undergraduate Research Activities 
Freshman Research Program (EMAC 125) 

Research in Sophomore and Junior Year (EMAC 325) 
Senior Project 

BS/MS and Coop Programs 
NSF and Industry Funded Summer Research Program (20-25 students/year) 

Undergraduate Degree Tracks 
Polymer Science and Engineering: Polymer Engineering Track 

Polymer Science and Engineering: Biomaterials Track 
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Undergraduate Research 

Work in Research Teams 
 

Graduate Student 
Senior/Junior Undergraduate 

Freshman/Sophomore Undergraduate 
High School Student 

Summer Research Program 
 

NSF REU and Industry Funded 
Program 

(20-25 students/year) 
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Casey Johnson 
(UG) 

Eric Giles 
(UG) 

Ben Beck 
(Graduate) 

Sarah Biggar 
(High School) 



                      Synthesis 
Macromolecular Science & Engineering 



Nanoscience and Technology 
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Responsive Polymers 
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Biomaterials and Biomimetics 
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 Modeling, Simulation & Processing 
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Bioinspiration 
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Industry Connections 
Extensive Collaboration with Industry 

Biopolymers 
Materials Development and Design 
Mechanical Behavior and Analysis 

Physical Characterization 
Processing 
Rheology 
Synthesis 

Product Improvement and Enhancement 
New Product Development 

Technology Commercialization 

Partners:            Dow 
DuPont 

Sumitomo-Bakelite Co. Ltd. 
3M 

BayerMaterialScience 
Toyobo Co Ltd. 

Kimberly-Clark Co. 
Infoscitex 

Philip Morris 
Goodyear 

Boston Scientific 
DuPont-Teijin Films 
Seksui Chemicals 

Aerovox 
Alcan 

Layered Technologies 
Chevron 
INVISTA 

Voith Fabrics 
Hybrid Plastics 

Petrobras 
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Characterization 
The Department is fully equipped with state-of-the-art 
instruments all aspects of polymer characterization  

NMR (solution and solid-state),  
X-Ray Diffraction 

Mechanical Testing 
Thermal Analysis (DSC, TGA, DMTA)  

Spectroscopy 
GPC  

Rheology 
Gas Diffusion  

Microscopy (Optical, Electron and Atomic Force) 
MALDI-MS 

Positron Annihilation  
Light Scattering 

Computer Modeling 
 

Macromolecular Science & Engineering 



NSF Science and Technology Center 
for Layered Polymeric Systems 

Director: Prof Eric Baer 
A multidisciplinary science and 
education center enabled by a 

unique microlayer and 
nanolayer coextrusion 

technology (forced-assembly) 
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Case Macro 
Ready for its next 50 years 
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