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Charles Stone earned a B.Sc. in industrial chemistry from the University of Strathclyde
in Glasgow, Scotland, and a Ph.D. in chemistry from the University of British Columbia. He
joined Ballard Power Systems in 1990 as a research scientist and has held various director
and managerial positions during his fourteen years there. Currently, Stone is the vice
president of research and development, and chair of Ballard’s Technology Approval
Committee. He is also involved in a number of advisory committees, both academic and
industrial, related to PEM fuel-cell technology development. Stone serves on steering
committees with external collaboration partners, including participation in the technology
with Ballard’s key strategic partners, DaimlerChrysler and Ford. He has published numerous
scientific papers and is listed as an inventor on several patents.

2004

Mani V. Subramanian earned a M.S. in chemistry and a Ph.D. in biochemistry from the
Indian Institute of Science in Bangalore, India. He joined the Dow Chemical Company in 1981
as a senior research biochemist. He then transferred to the Agricultural Research Group,
where he developed the concept of utilizing enzymes for discovering herbicides. Subramanian
left Dow in 1987 to join Sandoz Crop Protection Research Unit as a senior leader. He remained
at Sandoz during its merger with Ciba to form Novartis. Subramanian left Novartis in 1998
to be a technical leader at Maxygen. In 1999, he rejoined the Dow Chemical Company and is
currently the global director for Biotechnology, Bioprocessing, and Bioinformatics. Subramanian
also serves as a member of Dow’s Corporate Capability Leadership Team. He holds over
thirteen U.S. and international patents, has authored forty research papers, and was a visiting
professor at the University of Minnesota.

Bringing Together
Industry Leaders
and Young Innovators
at the Frontiers
of Chemical Innovation

John C. Warner earned a B.S. in chemistry from the University of Massachusetts, and an
M.A. and Ph.D. in organic chemistry from Princeton University. Warner began his career at
Polaroid Corporation, where he was a senior research scientist in the division of exploratory
research. After nine years at Polaroid, he returned to the University of Massachusetts as a
visiting professor. Warner has served as a professor, director of biochemistry, and chair of
the Department of Chemistry at University of Massachusetts, Boston. Currently, he is the director
of the Center for Green Chemistry at Univeristy of Massachusetts, Lowell. He has received
numerous awards from the University of Massachusetts, including the President’s Public
Service Award and the Chancellor’s Distinguished Lecturer, and was named Distinguished
Chemist of the Year 2002 by the New England chapter of the American Institute of Chemists.
Warner is a member of the board of directors for the Green Chemistry Institute and serves
on the Massachusetts Governor’s Science Advisory Board for Toxic Use Reduction.
Richard Wool earned an undergraduate degree from the University College in Cork, Ireland,
and a M.S. and Ph.D. from the University of Utah. He is the president, CEO, and founder of
Cara Plastics in Newark, Delaware. He is also a professor of chemical engineering and director
of the ACRES Program in the Center for Composite Materials at the University of Delaware. He
was chairman of the American Society for Testing and Materials Committee for Biodegradable
Plastics and was the principal investigator for projects to develop new bio-based materials
from optimized plant varieties in collaboration with industry, Kentucky State University, and
Sandia National Laboratories funded by the Department of Energy, Environmental Protection
Agency, National Science Foundation, and U.S. Department of Agriculture. He is the author
of Bio-based Plastics and Composites and Polymer Interfaces: Structure and Strength. Wool is
a consultant for Nike, Tetra Pak, and Raytheon Missile Systems and is a Fellow of the American
Physical Society. He lectures on green engineering at the University of Delaware and is an
expert on bio-based materials and sustainability issues.
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OVERVIEW
The chemical industry faces many challenges and opportunities
at the start of the twenty-first century, including the rapid
emergence of new fields and the maturing of existing methods
for research and manufacturing. Only a renewed focus on
innovation will harness promising technologies and spur
industry growth.
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To promote early career innovation, the Chemical Heritage
Foundation is hosting an annual Warren G. Schlinger
Symposium for promising young scientists and technology
leaders from across the chemical industries. The symposium
will focus on frontiers of chemical R&D, with plenary and
breakout sessions oriented to areas where the chemical
industry interfaces with other emerging business sectors.
Organized to complement the presentation of two prestigious
awards given by the Society of Chemical Industry, American
Section—the Perkin Medal and the SCI Gordon E. Moore
Medal—this symposium will allow attendees to learn about
cutting-edge science and technology, to exchange ideas
with peer industrial researchers and entrepreneurs, and to
prepare to be innovation leaders.
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issued during his career, and he has received the AIChE Technical Achievement Award and the
Chemical Engineering Practice Award and been honored by the National Academy of Engineering.

ABOUT THE SPEAKERS AND MODERATORS

Jim Alder earned a B.S. in chemical engineering from Massachusetts Institute of
Technology. He began his career at Celanese as a process engineer. In 1981, he was promoted
to R&D group leader in Economics and Design, followed by R&D manager for Chemical
Engineering in 1984. Alder was the project manager for the startup biotechnology company
Codon in 1988, president of BHC Company (a joint venture with Boots Pharmaceuticals) in
1994, and business director for Celanese generic pharmaceuticals in 1997. He became the
vice president of operations and technology in 2000. Alder is currently responsible for
Celanese’s sixteen global chemical and emulsion sites, a startup site in Nanjing, China, and
a MTBE joint venture in Saudi Arabia. He chaired the steering committee that designed and
organized the program for the 2004 SCI-CHF Innovation Day.
Gary Calabrese earned a B.S. in chemistry from Lehigh University and a Ph.D. in inorganic
chemistry from the Massachusetts Institute of Technology. Calabrese began his industrial
career at Polaroid Corporation in 1983 as a research chemist. Two years later, he joined
Allied-Signal at its Massachusetts-based Allied Health and Scientific Products Division as a
research group leader. His interest in the high-growth markets of electronics and semiconductors led him to the Shipley Company in 1989. In 1994, Calabrese was named Shipley’s
North American director of Engineering. He returned to research in 1997 as global director
of R&D for the Microelectronics Materials business and was named vice president and chief
technology officer for Shipley two years later. Calabrese became the first director of Rohm
and Haas Company’s new Emerging Technologies Group in 2002. He was appointed a vice
president of Rohm and Haas and the company’s chief technology officer in early 2003.
Paul D. Clark earned a B.S. in chemistry from McMaster University. He began his career as
a research scientist at the Dow Chemical Company in 1969. While at Dow, Clark held various
positions, including technical manager for the North American Urethanes Laboratories and
global operations director for Polyolefin R&D. Clark left Dow in 1994 and joined NOVA
Chemicals as Polyolefins technology manager. Later that year, he was appointed vice president of technology and president of NOVA Research and Technology Corporation. Clark is
also currently the vice president of research and technology at NOVA Chemicals. He serves
on the boards of the Alberta Science and Research Authority and the Centre for Creative
Technology and is also vice chair of the Canadian Plastics Industry Association.
Joseph M. DeSimone earned a B.S. in chemistry from Ursinus College and a Ph.D. in
chemistry from Virginia Polytechnic Institute and State University. Following graduation in
1990, he became an assistant professor of chemistry at the University of North Carolina,
Chapel Hill. From 1996 to 1999, he was the Mary Ann Smith Professor of Chemistry at
University of North Carolina, and a professor of chemical engineering at North Carolina
State University. DeSimone is presently the William R. Kenan Jr. Distinguished Professor of
Chemistry and director of the Institute for Advanced Materials, Nanoscience and Technology
at University of North Carolina. He is also director of the National Science Foundation
Science and Technology Center for Environmentally Responsible Solvents and Processes and
continues to instruct at North Carolina State. DeSimone co-founded MICELL Technologies and
Bioabsorbable Vascular Solutions, has authored or contributed to over 180 publications, and is
listed as inventor on 83 patents. His numerous awards include the Wallace H. Carothers Award,
the Ernst and Young Entrepreneur of the Year in Technology Award, and the Esselen Award.

Miles Drake earned a B.S. in chemistry from Cambridge University and a Ph.D. in surface
and colloid chemistry from the University of Bristol. For ten years, Drake worked at STL, a
corporate laboratory of ITT in the U.K., which focused on developing materials for electronic
component manufacturing. He joined Air Products and Chemicals in 1986 as the technology
manager for the company’s European Electronics Research and Development Group. Shortly
after, he was appointed technology director. In 1990, Drake relocated to the United States,
where he became director of advanced technology for the Global Applications Development
Group, then director of the Corporate Science and Technology Center, followed by director of
Gases and Equipment Group Technology. He assumed his current position as vice president
and chief technology officer in 2001. Drake is also chairman-elect of the Industrial Research
Institute and a fellow of the Royal Society of Chemistry.
Arthur B. Ellis earned a B.S. in chemistry from the California Institute of Technology and
a Ph.D. in chemistry from the Massachusetts Institute of Technology. Ellis then joined the
faculty at the University of Wisconsin at Madison, where he has been a professor ever since.
Currently, he is the Meloche-Bascom Professor of Chemistry. Ellis was a recipient of a
National Science Foundation Director’s Distinguished Teaching Scholar award in 2001. In 2002,
he became the director of the division of chemistry at the National Science Foundation. Ellis
and his co-workers conduct research on nanoscale shape memory alloys. They have also
developed instructional materials for nanotechnology.
Bob G. Gower earned B.S. and M.S. degrees from Southern Illinois University and a Ph.D. in
inorganic chemistry from the University of Minnesota. Following graduation, Gower joined
Sinclair Oil Corporation as a research scientist. In 1977, he became the vice president of
ARCO Chemical Company and was promoted to senior vice president two years later. Gower
was elected senior vice president of Atlantic Richfield Company in 1984. The following year,
he became president of Lyondell Petrochemical Company. He was appointed to CEO in 1988
and chairman of the board in 1994. Gower co-founded Carbon Nanotechnologies and currently
serves as its president and CEO. He is a member of the board of directors of Kirby Corporation,
and for several years he served as president of Communities in Schools Houston.
Lionel “Kim” Kimerling earned an S.B. and a Ph.D. in metallurgy from the Massachusetts
Institute of Technology. He began his career at AT&T Bell Laboratories, where he became
head of the Materials Physics Research Department. Kimerling joined the faculty of MIT in
1990, where he is currently the Thomas Lord Professor of Materials Science and Engineering
as well as the director for the Materials Processing Center. He is a fellow of the American
Association for the Advancement of Science and the American Physical Society, serves on
the advisory board of the Department of Energy’s National Center for Photovoltaics, and
is former president of the Mining, Metals and Materials Society. His awards include MIT’s
Perkins Award for Excellence in Graduate Advising, the Humboldt Senior Scientist Research
Award, and the John Bardeen Award of the Mining, Metals and Materials Society. Kimerling
has published over three hundred research articles and book chapters.

Robert R. Kirschbaum graduated from the Technical University of Delft as a chemical engineer. He joined DSM in 1978, after a short stay with DuPont’s Argentine tyrecord industry.
Kirschbaum worked in the PVC and Fiber Technology departments before being appointed
as the head of research for solution processing of polymers into fibers and films. He was
then named a program manager for Corporate Planning, followed by general manager of the
worldwide polyamide 4,6 business. In 1997, Kirschbaum was put in charge of the DSM New
Business Development Corporation. This group became part of DSM Venturing and Business
Development, where Kirschbaum currently serves as the vice president of innovation.
John Klier received his B.S. in chemical engineering from Massachusetts Institute of
Technology and his M.S. and Ph.D. in chemical engineering from Purdue University. Since
1989 he has worked at the Dow Chemical Company in several research and development
positions in the areas of colloid and interfacial science, polymer science, and new business
growth. Recent assignments included senior research leader for Dow Fiber Solutions, a
new business initiative in Dow Plastics (1999–2002), senior scientist for the wire and cable
compounds business in Dow Plastics (2002–2004), and currently, senior scientist for Dow
Ventures, responsible for initiating new growth platforms. He is author of over fifty publications and patents in colloid, interfacial, and polymer science and has served as adjunct
professor of chemical engineering at Michigan State University.
Stan Lumish earned his B.E., M.S., and Ph.D. degrees in electrical engineering from the
State University of New York at Stony Brook. He held managerial positions at AT&T Network
Systems before joining Lucent, where he received the Bell Laboratories Fellow Award. Lumish
joined JDS Uniphase in 2000 as vice president of Network Product Applications. Shortly
after, he was appointed to vice president of R&D for the Transmission Subsystems Group
and general manager of the Optical Networks Research Group. In 2002, he was appointed
president of the Optical Layer Group. Lumish became chief technology officer in 2003. He is
a member of several engineering honor societies, including Tau Beta Pi, Eta Kappa Nu, and
Sigma Xi, and he is a senior member of the Institute of Electrical and Electronics Engineers.
Barry L. Marrs received a B.A. degree from Williams College and a Ph.D. in biology from
Western Reserve University. He became a faculty member at Saint Louis University School
of Medicine, where he progressed from assistant professor of biochemistry to full professor
and founded the study of molecular genetics of photosynthetic bacteria. From 1983 to 1985,
Marrs worked at Exxon Research and Engineering Company as the head of the Molecular
Genetics Group. He joined DuPont in 1985 as director of Life Sciences in Corporate Research
and Development, where he established the company’s first Biocatalysis and Environmental
Biotechnology sections. He left DuPont in 1994 and spent two years as the CEO and
president of Recombinant Biocatalysis, now Diversa. Marrs then cofounded Photosynthetic
Harvest, was president of Arres Enterprises, and helped found PharmaLeads. He joined
Hercules in 1998 as the director of corporate research. In 2001, Marrs left Hercules to
become the executive director for the Fraunhofer Center for Molecular Biotechnology.
He also serves on the editorial board of several journals.

Thomas J. Meade earned his B.S. in chemistry at Arizona State University followed by a M.S.
in chemistry and Ph.D. in inorganic chemistry from Ohio State University. Meade held postdoctoral research fellowships at the National Institutes of Health and the California Institute
of Technology. He worked for one year as a senior scientist at GE Corporate Research and
Development, before returning to the California Institute of Technology in 1991 as a senior
research associate for the division of biology and the Beckman Institute. In 2002 he became
a professor at Northwestern University. He currently teaches radiology at the Feinberg
School of Medicine, as well as chemistry, biochemistry and molecular cell biology, and neurobiology and physiology. Meade is the founder and CEO of Ohmx, the founder of Metaprobe,
and the cofounder of Clinical Micro Sensors. He has been FMC Lecturer at Princeton
University, participated in the Frontier Lecture Series at Texas A&M University, and was the
Elkin Distinguished Investigators Cancer Lecturer at Emory University.
Ray W. Miller earned his B.Ch.E. from Georgia Institute of Technolgy in 1972. He began
his career at DuPont as a field engineer in the Engineering Service Division (ESD), and was
next appointed field supervisor for the agrochemicals intermediates operations. In 1980,
Miller became the ESD section supervisor and later became the ESD consultant supervisor.
He has also served as the Americas R&D manager for Engineering Polymers, Automotive,
and Fluoropolymers Divisions and technology manager, as well as new business development
manager, for the Nylon Enterprise. Miller is currently the program director for the Bio-refinery and Business Development Division of DuPont Bio Based Materials. He is a member of
the American Institute of Chemical Engineers, the Bioenvironmental Polymer Society, Tau
Beta Pi, and Phi Kappa Phi. In 2001, Miller was inducted into the Georgia Tech Academy of
Distinguished Engineering Alumni.
Elsa Reichmanis earned a B.S. and Ph.D. in chemistry from Syracuse University. She joined
Bell Laboratories in 1978 after completing a postdoctoral fellowship program. Reichmanis is
currently a fellow and director of the Materials Research Department at Bell Laboratories,
Lucent Technologies, and an associate editor of the journal Chemistry of Materials. She was
presented with the 1993 Society of Women Engineers Achievement Award, elected to the
National Academy of Engineering in 1995, and awarded the ASM Engineering Materials
Achievement Award in 1996. In 1997, she became a fellow of the American Association for
the Advancement of Science. Reichmanis was the recipient of a 1998 Photopolymer Science
and Technology Award, the 1999 ACS Applied Polymer Science Award, the Society of
Chemical Industry’s 2001 Perkin Medal, and the 2001 Syracuse University’s Arents Medal. She
is past chair of the executive committee of the American Chemical Society Division of
Polymeric Materials: Science and Engineering, was a member of the National Materials
Advisory Board and the Air Force Scientific Advisory Board, and she served as the 2003
president of the American Chemical Society. Reichmanis is the author of over 150 publications, the holder of several patents, and the editor of five books.
Judith Stein received her B.A. in chemistry from Rutgers University and a Ph.D. in inorganic
chemistry from Case Western Reserve University. She held a postdoctoral position at University
of California, Berkeley, from 1979 to 1981, studying reactions of aromatics and nitriles on single
crystal surfaces and iron cluster chemistry. Stein has worked at GE Global Research in Niskayuna,
New York, since 1982. Most of her research at GE has centered on silicone chemistry and
has led to several commercial introductions, including a series of liquid injection molding
compounds, paper release coatings, and silicone caulking materials. Stein serves on the editorial
board of the Journal of Silicon Chemistry and Biofouling. She is a member of the California
Nanosystems Institute business advisory board and has served as the chair of the National
Science Foundation Inorganic Workshop. She is also a member of the Technical Advisory Group
to the President’s Council of Advisors on Science and Technology. In 2004, Stein was appointed
chief technologist for Emerging Technologies at GE Global Research. She is the author of sixtyone publications and forty-eight U.S. patents.

