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Magnetic Soft Robots
Xuanhe Zhao

Soft materials capable of transforming between three-dimensional (3D) shapes in response to
stimuli such as light, heat, solvent, electric and magnetic fields have applications in diverse areas such as flexible
electronics, soft robotics and biomedicine. In particular, magnetic fields offer a safe and effective manipulation method for
biomedical applications, which typically require remote actuation in enclosed and confined spaces. In this talk, we will
present ferromagnetic soft robots capable of untethered remote actuation, model-guided design, and AI-based control. We
fabricate the soft robots by 3D printing the soft-robot bodies together with programming ferromagnetic domains in the
robots. We develop a physics-based model capable of quantitatively predicting the deformation of the robots under
applied magnetic fields. Based on the model, we obtain a massive amount of simulation data of various applied magnetic
fields and deformed configurations. By training deep neural networks with the simulation data, a machine-learning
algorithm is further developed to autonomously navigate the soft robots in complicated environments such as vascular
systems. We will demonstrate multiple previously-inaccessible functions of the ferromagnetic soft robots, such as
autonomous minimally invasive surgeries, enabled by the synergy of 3D printing, quantitative model and AI.

Xuanhe Zhao
Massachusetts Institute of Technology
Professor of Mechanical Engineering and Civil and Environmental Engineering

Email: zhaox@mit.edu
Website: http://meche.mit.edu/people/faculty/zhaox@mit.edu

Xuanhe Zhao is a professor of mechanical engineering and civil and
environmental engineering (by courtesy) at MIT. The mission of Zhao Lab at MIT
is to advance science and technology on the interfaces between humans and
machines for addressing grand societal challenges in health and sustainability
with integrated expertise in mechanics, materials and biotechnology. A major
focus of Zhao Lab's current research is the study and development of soft
materials and systems.

Dr. Zhao is the recipient of the NSF CAREER Award, ONR Young Investigator
Award, SES Young Investigator Medal, ASME Hughes Young Investigator Award, Adhesion Society’s Young Scientist
Award, Materials Today Rising Star Award, and Web of Science Highly Cited Researcher. He held the Hunt Faculty
Scholar at Duke University, and the d'Arbeloff Career Development Chair and Noyce Career Development Professorship
at MIT.

mailto:zhaox@mit.edu
http://meche.mit.edu/people/faculty/zhaox@mit.edu


Chemically Rich Macromolecules Inspired by Natural Proteins
Gregory N. Tew

Our primary research aim is to create new materials using a combination of principles, many of which are inspired by
biology. The combination of unique molecular scaffolds and guanidinium-rich side chains has produced an array of
polymers with robust transduction (and delivery) activity (see Fig. 1). We will discuss our newest results in which we have
successfully mimicked the biological activity of protein transduction domainslike HIV-TAT. We will discuss a detailed
structure-activity relationship of a new PTD family of polymers and delivery of whole antibodies into T cells. These design
principles will be extended to new amphiphilic co-networks inspired by Resilin (see Fig 1).

Figure 1. (left) PTDM delivery protein and (right) resilin-mimics from simple polymers.

Greg Tew
University of Massachusetts, Amherst
Professor in the Polymer Science and Engineering Department

Email: tew@mail.pse.umass.edu
Website: www.pse.umass.edu/faculty/researchgroup/tew

Gregory N. Tew, Professor in the Polymer Science and Engineering Department
at the University of Massachusetts, Amherst since 2001, received his B.S. in
Chemistry from North Carolina State University in 1995 performing
undergraduate research with Prof. D. A. Shultz and interning at
Burroughs-Wellcome Pharmaceutical. In 2000, he earned his Ph.D. from the
University of Illinois-Urbana studying with Prof. Samuel Stupp in Materials
Science and Engineering. He spent one year as a postdoctoral fellow in William
DeGrado's laboratory at the University of Pennsylvania Medical School.  His

current research interests include bioinspired and biomimetic macromolecules, molecular self-organization,
nano-medicine, and materials-immunology.

Greg received every young investigator award offered by the Federal Government including the Presidential Early Career
Award for Scientists and Engineers (PECASE) which is the highest honor recognized by Federal Funding Agencies for
young faculty and presented by the White House.  More recently he was elected as a member of the Defense Science
Study Group, founding member of the ACS Polymer Chemistry Division Fellows program, as well as AIMBE and ACS
Fellow.  He has served as Chair of the Board of the ACS Division of Polymer Chemistry.

http://www.pse.umass.edu/faculty/researchgroup/tew


Multifunctional Ion-Exchange Membranes for Simultaneous Water Desalination and Selective
Solute Recovery

Cassidy Carey2, Jovan Kamcev1,2

1Department of Chemical Engineering, University of Michigan, Ann Arbor, USA
2Macromolecular Science and Engineering, University of Michigan, Ann Arbor, USA

jkamcev@umich.edu

Securing adequate, sustainable supplies of clean water at affordable costs is an enormous challenge facing humanity.
Membrane-based technologies will play a key role in addressing our rapidly growing water needs due to their energy
efficiency, operational simplicity, and small footprint. The performance of membranes is characterized by permeation rate
(i.e., how fast a solute transports across a membrane) and selectivity (i.e., the ability of a membrane to allow transport of
certain solutes over others). Over the past several decades, there has been a strong push to develop new membranes
with enhanced water permeation rates. However, recent analyses have demonstrated that membranes with significantly
enhanced water permeation rates would only marginally improve the efficacy of desalination processes such as reverse
osmosis (RO). On the other hand, there are many important water treatment processes in which membrane selectivity
hinders the process efficacy. For example, commercial RO membranes exhibit inadequate rejection of small neutral
solutes (e.g., boron), which necessitates additional separation steps to remove such contaminants. Membranes with
enhanced selectivity and/or additional functionality could eliminate the need for multiple energy intensive separation steps
and enable efficient water treatment. This presentation will discuss the design and performance of multifunctional
composite membranes that enable simultaneous water desalination and specific solute recovery. The composite
membranes were designed by incorporating highly selective, functionalized porous aromatic frameworks (PAFs) within the
network of cross-linked ion-exchange membranes. The case study of boron removal during desalination via electrodialysis
will be discussed. Emphasis will be placed on understanding the influence of the PAFs on transport properties of the
composite membranes.

Jovan Kamcev
University of Michigan
Assistant Professor of Chemical Engineering and Macromolecular Science &
Engineering

Email: jkamcev@umich.edu
Website: https://kamcev.engin.umich.edu/

Dr. Jovan Kamcev is an Assistant Professor of Chemical Engineering and
Macromolecular Science & Engineering at the University of Michigan. Prior to
joining the University of Michigan in 2019, he completed his postdoctoral
training in Chemistry at University of California, Berkeley under the guidance of
Prof. Jeffrey Long. He earned his Ph.D. in Chemical Engineering in 2016 from
The University of Texas at Austin under the guidance of Profs. Benny Freeman
and Donald Paul. His research group aims to develop next-generation polymeric

materials (e.g., membranes and sorbents) for water treatment and energy generation/storage applications by
implementing an integrative approach based on materials synthesis, advanced characterization, and modeling. His
research contributions have been recognized with several awards including the DOE Early Career Research Program,
NAMS Young Membrane Scientist Award, NAMS Graduate Student Fellowship Award, and Henkel Award for Outstanding
Graduate Research in Polymer Science and Engineering.

https://kamcev.engin.umich.edu/


Clipping bonds in plastics and gels: what can we learn by breaking down “infinite”
molecules?

Jeremiah A. Johnson

Polymer networks are perhaps the most ubiquitous and important materials on Earth. Despite a century of study, however,
much remains unknown about how the molecular-scale features of polymer networks translate to bulk properties,
preventing predictive, rational design of next-generation materials. This talk will highlight our efforts to install “clippable”
bonds into precise locations within new and old classes of covalent polymer networks, showing how we can use selective
bond cleavage to unveil previously hidden features of the topology of these “infinite” molecules. It will then be shown how
this approach enabled new insights into the impact of molecular topology on rubber elasticity. Finally, building on these
studies, a cleavable comonomer strategy for converting polydicyclopentadiene (pDCPD), a commercial thermoset plastic,
into a degradable, chemically recyclable variant will be introduced.

Jeremiah Johnson
Massachusetts Institute of Technology
Professor of Chemistry

Email:  jaj2109@mit.edu
Website:  http://web.mit.edu/johnsongroup/

Jeremiah conducted undergraduate research with Prof. Karen L. Wooley at
Washington University in St. Louis where he received a B.S. in biomedical engineering
with a second major in chemistry.  He then moved to Columbia University where he
received a PhD in chemistry under the mentorship of Prof. Nicholas J. Turro and Prof.
Jeffrey T. Koberstein. He then held a Beckman Postdoctoral Fellowship at California
Institute of Technology under the guidance of Professors David A. Tirrell and Robert H.

Grubbs. He is now a Professor of Chemistry at MIT, where he has been since July 2011. He is also a member of the MIT
Program for Polymers and Soft Matter (PPSM), the Koch Institute for Integrative Cancer Research, and the Broad Institute
of MIT & Harvard.

Jeremiah received a 2019 ACS Cope Scholar Award, the 2018 Macromolecules-Biomacromolecules Young Investigator
Award, the 2018 Nobel Laureate Signature Award for Graduate Education, a Sloan Research Fellowship, the Air Force
Young Investigator Award, the Thieme Journal Award for Young Faculty, the DuPont Young Professor Award, the 3M
Non-tenured Faculty Award, and an NSF CAREER award. In 2019, he was named as a Finalist for the Blavatnik Award
for Young Scientists. In recognition of his teaching, he was awarded the 2018 MIT School of Science Undergraduate
Teaching Prize. The Johnson research group is focused on the development of methods and strategies for
macromolecular synthesis and surface functionalization.



Skin-Inspired Organic Electronics
Zhenan Bao

Skin is the body’s largest organ, and is responsible for the transduction of a vast amount of information. This conformable,
stretchable, self-healable and biodegradable material simultaneously collects signals from external stimuli that translate
into information such as pressure, pain, and temperature. The development of electronic materials, inspired by the
complexity of this organ is a tremendous, unrealized materials challenge. However, the advent of organic-based electronic
materials may offer a potential solution to this longstanding problem. Over the past decade, we have developed materials
design concepts to add skin-like functions to organic electronic materials without compromising their electronic properties.
These new materials and new devices enabled arrange of new applications in medical devices, robotics and wearable
electronics. In this talk, I will discuss basic material design concepts for realizing stretchable, self-healable and
biodegradable conductive or semiconductive materials. I will show our methods for scalable fabrication of stretchable
electronic circuit blocks. Finally, I will show a few examples of applications we are pursuing uniquely enabled by skin-like
organic electronics when interfacing with biological systems, such as low-voltage electrical stimulation, high-resolution
large area electrophysiology, “morphing electronics” that grows with biological system and genetically targeted chemical
assembly - GTCA.

Zhenan Bao
Stanford University
K.K. Lee Professor and Department Chair in the Department of Chemical Engineering
Courtesy Professor in the Department of Chemistry and Department of Materials
Science and Engineering, Director of Stanford Wearable Electronics Initiative (eWEAR)

Email: zbao@stanford.edu
Website: http://baogroup.stanford.edu

Zhenan Bao is Department Chair and K.K. Lee Professor of Chemical Engineering, and
by courtesy, a Professor of Chemistry and a Professor of Material Science and
Engineering at Stanford University. Bao founded the Stanford Wearable Electronics
Initiate (eWEAR) in 2016 and serves as the faculty director.

Prior to joining Stanford in 2004, she was a Distinguished Member of Technical Staff in Bell Labs, Lucent Technologies
from 1995-2004. She received her Ph.D in Chemistry from the University of Chicago in 1995.  She has over 600 refereed
publications and over 100 US patents with a Google Scholar H-Index >175. Bao is a member of the National Academy of
Engineering, the American Academy of Arts and Sciences and the National Academy of Inventors. She is a Fellow of
MRS, ACS, AAAS, SPIE, ACS PMSE and ACS POLY.

Bao was selected as Nature’s Ten people in 2015 as a “Master of Materials” for her work on artificial electronic skin. She
was awarded the MRS Mid-Career Award in 2021, the inaugural ACS Central Science Disruptor and Innovator Prize in
2020, the Gibbs Medal by the Chicago session of ACS in 2020, the Wilhelm Exner Medal by Austrian Federal Minister of
Science 2018, ACS Award on Applied Polymer Science 2017, the L'Oréal-UNESCO For Women in Science Award in the
Physical Sciences 2017, the AICHE Andreas Acrivos Award for Professional Progress in Chemical Engineering in 2014,
ACS Carl Marvel Creative Polymer Chemistry Award in 2013, ACS Cope Scholar Award in 2011, the Royal Society of
Chemistry Beilby Medal and Prize in 2009, the IUPAC Creativity in Applied Polymer Science Prize in 2008.

Bao is a co-founder and on the Board of Directors for C3 Nano and PyrAmes, both are silicon-valley venture funded
start-ups. She serves as an advising Partner.
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Dr. Adam Crowe
Senior Research Chemist, Mobility, PPG
Improving Manufacturing Efficiencies and Safety for Lithium-Ion Batteries

Lithium-ion batteries continue to be the preferred energy source in numerous
applications, ranging in size from small consumer electronics to long-range electric
vehicles. The success of these devices require high quality coatings containing Li-ion
intercalating active materials, where standard formulations utilize N-Methylpyrrolidone
(NMP) as a dispersing solvent. In effort to improve upon the safety and sustainability of
this process, PPG has developed a NMP-free cathode binder. By bringing coating
science to the battery industry, PPG’s cathode binder enables manufacturing efficiencies

such as decreased solvent consumption, higher coating line speed and lower energy consumption during drying.

Adam Crowe is a Senior Research Chemist within PPG’s Mobility business. At PPG, Adam develops coating technologies
that enable performance and safety benefits along with manufacturing improvements for lithium-ion battery electrodes.

Adam holds a Ph.D. in Chemistry from the University of Michigan, where his graduate research focused on beyond
lithium-ion battery technologies.

Dr. Jinghang Wu
Head of Polyurethane Systems and Polyols R&D, Performance Materials, BASF
Development of BASF’s new energy absorbing Polyurethane foam powering the Xenith
LOOP-Top Rated Head Gear

In this talk, a differentiated BASF innovation applying into new sport gear products
will be discussed. The Xenith LOOP is the most comfortable and best performing
non-tackle football headgear on the market based on 2019 Virginia Tech Helmet
Ratings. The headgear is the industry’s first ever purpose-built protective equipment
made specifically for the sport. It’s powered by BASF’s newly developed intelligent
energy absorbing foam Elastopan® 42320.



Dr. Shaun Ahn
R&D Fellow, The Dow Chemical Company
From Adhesives to 3D Printing: Applications of Room Temperature Alkylborane Radical
Polymerization

This talk offers a glimpse into the disruptive innovation that can occur behind the walls of
an industrial R&D laboratory by focusing on the discovery of novel applications of a
simple, radiation-free method to initiate free radical polymerization at room temperature.
The underlying chemistry and unique features of this known (though largely overlooked in
modern literature) radical polymerization scheme, which utilizes air-stable organoborane
complexes that initiate polymerization rapidly upon mixing, are shared along with

examples of its use at length scales that range from molecular to macroscopic. Applications of this versatile chemistry
include rapid, facile ambient processes for bulk crosslinking and interfacial coupling of silicone adhesives, production of
hydrophilically engineered copolymer microparticles for personal and healthcare applications, and inkjet printing of
polymers.

Dongchan (Shaun) Ahn is a R&D Fellow at Dow. Shaun joined Dow’s Performance Silicones business (formerly Dow
Corning) in 1997 after receiving a PhD and MS from Northwestern University and BS from Purdue University, all in
Chemical Engineering. He holds over 30 granted US patents and has authored over 80 internal reports, 20 refereed
publications and 2 book chapters. He is also active in mentoring, teaching, recruiting, and shaping R&D strategy. Shaun
holds the distinction of being Dow Corning’s first invited delegate to the U.S. National Academy of Engineering Frontiers of
Engineering program in 2007 and is a two-time recipient of Dow Corning’s Global Technical Achievement award. An active
collaborator and lecturer, Shaun has held visiting scholar and adjunct graduate faculty appointments at the University of
Michigan and Central Michigan University, respectively, and serves on the advisory boards for the Department of
Chemical and Biological Engineering at Northwestern University and the journals Soft Matter and ACS Applied Polymer
Materials.



Dr. Jeff Ting
Senior Polymer Scientist, Materials Informatics Group, Corporate Research
Materials Laboratory, 3M
Advances in Materials Informatics for Industrial Applications in Chemistry, Materials
Science, and Engineering

Over the past decade, the advent of materials informatics (MI) has led to promising
opportunities for advancing traditional workflows in scientific research together with rapid
developments in automation, artificial intelligence, and machine learning. While emerging
reported examples have recently demonstrated the potential power of MI for accelerating
materials discovery and commercialization, these efforts rely critically on the
establishment, management, and accessibility of high-quality thermophysical and

chemical data. Here, we describe several implemented examples of strategically applying MI tools and data-driven
methodologies to industrial materials research and product development. This integrated approach leverages the diverse
skills and technical expertise of chemists, materials scientists/engineers, chemical engineers, and data scientists at 3M to
advance our combined efforts toward digitalization as a global trend and expansion of our core technology platforms into
innovative, customer-driven product solutions.

Dr. Jeff Ting (he/him) received his BS in Chemical Engineering at the University of Texas. Jeff received his PhD in
Chemical Engineering from the University of Minnesota in 2016, working with Frank Bates and Theresa Reineke on
synthesizing tunable polymers for oral drug delivery. Afterward, Jeff worked as a NIST-CHiMaD Postdoctoral Fellow in
Matt Tirrell’s group at The University of Chicago Pritzker School of Molecular Engineering, as part of the Center for
Hierarchical Materials Design (CHiMaD) supported by NIST and the Materials Genome Initiative. In 2020, he joined 3M as
a Senior Polymer Scientist as part of the Materials Informatics Group in the Corporate Research Materials Laboratory.
This year he was selected as one of twelve individuals for the Young Observers Program by the U.S. National Committee
of IUPAC, which aims to build collaborations among internationally acclaimed scientists and engineers across various
disciplines in academia, industry, and national labs. Outside of work, Jeff enjoys running, STEM outreach/engagement,
and baking. For further contact, reach out to Jeff on Twitter (@J_Ting1) or LinkedIn (jting1).



Dr. Seyyed Salili
Senior Data Scientist, Wacker
The Role of Advanced Data Analytics in the Polymer Industry’s R&D and Manufacturing

Through the power of advanced analytics and machine learning, laboratory R&D
experimentation time for creating suitable material recipes as per customers’ requests
can be reduced dramatically, leading to significant savings in material cost, equipment
occupancy and workforce times. Predictive maintenance is used in preventing asset
failure by analyzing production data to identify patterns and predict issues before they
happen, maximizing time between maintenance while minimizing failures and reducing
equipment downtime.

Dr. Seyyed Salili is currently a Data Science Lead at the Wacker Chemical Corporation.
He has completed the MIT Sloan School of Management Executive Program on Management & Leadership and severs
as an Advisory Council Member for the Harvard Business Review. Before this, he worked as a Senior Data Scientist in the
Customer Intelligence & Analytics (CIA) Team at Consumers Energy. He received his Ph.D. from the Advanced Materials
& Liquid Crystal Institute at Kent State. After receiving his doctoral degree, he worked at the University of Pennsylvania as
a Postdoctoral Research Fellow in Physics & Astronomy and later in Earth & Environmental Science. Dr. Salili also
worked as a visiting scientist at the National High Magnetic Field Laboratory to study the magneto-optic properties of
liquid crystals. Dr. Salili is also a serial entrepreneur and has been the recipient of multiple NSF Innovation and
Entrepreneurship awards.



Workshop Panelists
Wednesday, October 20, 2021



Sci Comm Workshop

Caroline Hu
Harvard University

Caroline Hu is a biologist, comic artist, and aspiring educator. Her comics are inspired by
the lives of other organisms as well as the scientific journey. She has created
science-related comics and illustrations for Ginkgo Bioworks, Conservation Law
Foundation, and academic labs. She is also a Junior Resident at the STEM Advocacy
Institute, where she is developing workshops for middle school students to build STEM
and visual communication skills by incorporating drawing (or other means of
mark-making) into the scientific method.

International Student Immigration Workshop

Scott Manley
University of Michigan

Scott is an Assistant Director in the University of Michigan's International Center, and
leads the International Student and Scholar Services. He is a past-chair for the Michigan
Association of International Educators and NAFSA Region V, and a former KCISSS
representative and Regulatory Ombud (student issues) for NAFSA Region V. Scott is a
frequent presenter for sessions and workshops pertaining to F-1 and J-1 regulations.

David Muusz
Assistant Director for FSIS in the International Center
University of MI

David serves as the Assistant Director for FSIS in the International Center where he
manages the employment-based immigration function for the university. Before joining
UM in 2013, he served in similar roles at the University of Chicago and Virginia Tech.



Academic Career Panel

Dr. Edmund Palermo
RPI
After a bachelor's degree in MechE from Cornell, I got my PhD in the Macro program at
UMich with Kenichi Kuroda, working on antibacterial polymers. Study abroad at Nagoya
University in Japan with Prof Kamigaito. I did a post-doc with Anne McNeil in Chemistry,
working on pi-conjugated polymers, before joining the MS&E faculty at RPI. Our lab
works on polymer synthesis and biomaterials.

Dr. Scott Zavada
Materials Research Engineer in the Advanced Materials and Processing Branch
NASA

Scott Zavada is currently a Materials Research Engineer in the Advanced Materials and
Processing Branch at the NASA Langley Research Center in Hampton, Virginia. He
received his B.S. in Chemistry from Adrian College in 1998, his M.S. in Polymer
Technology from Eastern Michigan University in 2009, and his Ph.D. in Macromolecular
Science and Engineering from the University of Michigan-Ann Arbor in 2016. Prior to
starting his doctoral studies, Scott worked as a Senior Research Chemist at Precision
Coatings, Inc. in Walled Lake, Michigan. While a Ph.D. student, he was awarded a
NASA Space Technology Research Fellowship and, as part of the fellowship, was a
visiting scholar at both NASA Langley and the NASA Glenn Research Center in

Cleveland, Ohio. After receiving his Ph.D., he worked as a Senior Research Engineer with the National Institute of
Aerospace (NIA) in Hampton, Virginia, where he was part of a research group at NASA Langley. He started his current
position with NASA in October 2020. Scott’s current research interests high temperature materials, rapid in situ
polymerization, self-healing materials, and high-performance composites for aerospace and aeronautics applications.

Dr. Brittany Nelson-Cheeseman
University of St. Thomas

Prof. Nelson-Cheeseman is an Associate Professor in Mechanical Engineering at the
University of St. Thomas (UST), a comprehensive liberal arts institution in St. Paul, MN
focusing mainly on the undergraduate and masters level (~10K students). She is also the
founding Program Director of the Materials Science & Engineering Interdisciplinary
Program at UST. Her research group investigates 3D-printed magnetic elastomer smart
materials for soft robotics applications, and her background is in electronic and magnetic
nano materials. She teaches a variety of courses involving aspects of Materials Science
and Engineering Design. Additionally, she actively engages on and beyond campus in the

areas of intercultural learning, study abroad, learning technology, and diversity, equity & inclusion.



Non-Traditional Career Panel

Dr. Chris Avery
NCA

Dr. Chris Avery serves as the NCA Chief of Staff for the National Climate Assessment
(NCA). In this role, Chris manages the development, writing, and publication process of
the NCA and other ongoing climate assessment and climate-related decision support
tools. Chris is a contractor to the government via ICF, a global consulting firm, where he
also supports climate assessments and decision making in businesses and government
around the world.

Prior to joining USGCRP, Chris served as a Senior Advisor for the National Council for
Science and the Environment, leading all communications and public facing work for the organization. Chris also worked
in the Department of Energy’s Energy Efficiency and Renewable Energy Office, focusing on stakeholder engagement.
Prior to DOE, he served as a AAAS Congressional Fellow working for Senator Chris Coons. He was a member of Senator
Coons’ energy and environment legislative team, with additional involvement in federal procurement and scientific integrity
issues. Chris also previously served as a Mirzayan Science & Technology Policy Fellow at the National Academies,
working on economic policy.

Chris earned a Ph.D. in Analytical Chemistry, a Graduate Certificate in Science, Technology, and Public Policy, and M.S.
in Chemistry at the University of Michigan. He also received a B.S. in Chemistry from Hope College.

Dr. Matthew Clarke
Smithsonian

Matthew L. Clarke, PhD, has been a conservation scientist at the Freer Gallery of Art and
Arthur M. Sackler Gallery, the Smithsonian’s National Museum of Asian Art, since 2015.
He previously worked at the National Gallery of Art from 2010 to 2015. His research
focuses on the use of chemical analyses, primarily spectroscopic and imaging, to
understand the composition and changes in cultural heritage materials. Prior training
includes postdoctoral work at the National Institute of Standards and Technology. He
received a BS in chemistry from the University of Wisconsin–Green Bay in 2001 and a
PhD in analytical chemistry from the University of Michigan in 2006.



Dr. Laura Povlich
NIH

Laura Povlich is a Program Director in the Division of International Training and Research
at the Fogarty International Center, part of the National Institutes of Health, where she
was previously an American Association for the Advancement of Science (AAAS) Science
& Technology Policy Fellow. Dr. Povlich has administered a portfolio of grants that covers
a range of research, research training, and research education projects related to global
health technology, with a significant focus on information and communication technology.
She currently is a coordinator for a new NIH Common Fund program – Harnessing Data
Science for Health Discovery and Innovation in Africa (DS-I Africa). Prior to working at
Fogarty, Dr. Povlich was the 2011-2012 Materials Research Society/Optical Society
Congressional Science and Engineering Fellow in the Office of Congressman Sander

Levin.

Dr. Povlich earned a B.S.E. in Materials Science and Engineering and a Ph.D. in Macromolecular Science and
Engineering, both from the University of Michigan. Her research focused on the synthesis of functionalized conjugated
polymers for biological sensor applications and for neural probe and prosthetic device electrode coatings.



Industry Research and Development Career Panel

Seyyed Salili
Wacker

Dr. Seyyed Salili is currently a Data Science Lead at the Wacker Chemical Corporation.
He has completed the MIT Sloan School of Management Executive Program on
Management & Leadership and severs as an Advisory Council Member for the Harvard
Business Review. Before this, he worked as a Senior Data Scientist in the Customer
Intelligence & Analytics (CIA) Team at Consumers Energy. He received his Ph.D. from
the Advanced Materials & Liquid Crystal Institute at Kent State. After receiving his
doctoral degree, he worked at the University of Pennsylvania as a Postdoctoral Research
Fellow in Physics & Astronomy and later in Earth & Environmental Science. Dr. Salili also
worked as a visiting scientist at the National High Magnetic Field Laboratory to study the

magneto-optic properties of liquid crystals. Dr. Salili is also a serial entrepreneur and has been the recipient of multiple
NSF Innovation and Entrepreneurship awards.

Jeff Ting
3M

Dr. Jeff Ting (he/him) received his BS in Chemical Engineering at the University of Texas.
Jeff received his PhD in Chemical Engineering from the University of Minnesota in 2016,
working with Frank Bates and Theresa Reineke on synthesizing tunable polymers for oral
drug delivery. Afterward, Jeff worked as a NIST-CHiMaD Postdoctoral Fellow in Matt
Tirrell’s group at The University of Chicago Pritzker School of Molecular Engineering, as
part of the Center for Hierarchical Materials Design (CHiMaD) supported by NIST and the
Materials Genome Initiative. In 2020, he joined 3M as a Senior Polymer Scientist as part
of the Materials Informatics Group in the Corporate Research Materials Laboratory. This
year he was selected as one of twelve individuals for the Young Observers Program by

the U.S. National Committee of IUPAC, which aims to build collaborations among internationally acclaimed scientists and
engineers across various disciplines in academia, industry, and national labs. Outside of work, Jeff enjoys running, STEM
outreach/engagement, and baking. For further contact, reach out to Jeff on Twitter (@J_Ting1) or LinkedIn (jting1).

Jinghang Wu
BASF



Shaun Ahn
Dow

Dongchan (Shaun) Ahn is a R&D Fellow at Dow. Shaun joined Dow’s Performance
Silicones business (formerly Dow Corning) in 1997 after receiving a PhD and MS from
Northwestern University and BS from Purdue University, all in Chemical Engineering. He
holds over 30 granted US patents and has authored over 80 internal reports, 20 refereed
publications and 2 book chapters. He is also active in mentoring, teaching, recruiting, and
shaping R&D strategy. Shaun holds the distinction of being Dow Corning’s first invited
delegate to the U.S. National Academy of Engineering Frontiers of Engineering program
in 2007 and is a two-time recipient of Dow Corning’s Global Technical Achievement

award. An active collaborator and lecturer, Shaun has held visiting scholar and adjunct graduate faculty appointments at
the University of Michigan and Central Michigan University, respectively, and serves on the advisory boards for the
Department of Chemical and Biological Engineering at Northwestern University and the journals Soft Matter and ACS
Applied Polymer Materials.

Adam J. Crowe
PPG

Adam Crowe is a Senior Research Chemist within PPG’s Mobility business. At PPG,
Adam develops coating technologies that enable performance and safety benefits along
with manufacturing improvements for lithium-ion battery electrodes.
Adam holds a Ph.D. in Chemistry from the University of Michigan, where his graduate
research focused on beyond lithium-ion battery technologies.

Wellness Workshop
Janet Jansen
University of Michigan
Health Educator, Wellness Coach, Program Manager of Parent Family Communication Program, Adjunct Lecturer, LSA



Student Talk

Chris Cooper
Ordered supramolecular structures from periodic dynamic polymers

Polymer networks formed through dynamic noncovalent or covalent bonds exhibit robust and
tunable mechanical properties (e.g., tough, elastic, self-healable, stimuli-responsive, and
reconfigurable). In nature, these networks are often hierarchically-ordered to perform precise
functions and assemble via cooperative interactions of many weak bonds as opposed to
independent association of a few strong bonds. Here, we use these principles to design linear,
flexible polymer chains with periodically-placed and directional dynamic bonds that collectively
assemble into supramolecular nanofibers at equilibrium and under strain. We show that when

the overall molecular weight (Mn) is below the polymer’s critical entanglement molecular weight (Mc), robust
self-assembly of supramolecular nanofibers occurs. The formation of nanofibers increases the bulk film modulus by over
an order of magnitude and delays the onset of terminal flow by more than 100°C. We expand upon the key aspects of
polymer molecular design learned through this model system to design a novel shape memory polymer with record-high
recovery stress (12.8 MPa) and energy density (18.9 MPa) based on the formation of strain-induced supramolecular
nanostructures. While initially polymer chains adopt an amorphous structure (Mn > Mc), during strain the polymer chains
align and form strong directional dynamic bonds, which trap the stretched polymer chains in a highly elongated state.
These examples show that the formation of ordered supramolecular networks within linear polymer melts offers an
exciting mechanism to enhance and control material properties.

Chris Cooper is currently a Ph.D. candidate in chemical engineering at Stanford University working with Prof. Zhenan Bao
on the design of dynamic polymers for stretchable and self-healable electronics. Previously, he completed an M.Phil. in
chemical engineering at the University of Cambridge as a Churchill Scholar working with Prof. Jacqueline Cole on
data-driven materials discovery for dye-sensitized solar cells. He obtained his B.S. in chemical engineering from North
Carolina State University in 2017 as a Park Scholar, completing his honor’s thesis under the supervision of Prof. Michael
Dickey.
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