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Director Mark Banaszak Holl’s Message

Dear Alumni and Friends,

The Macromolecular Science and Engineering program is entering its 40th year! We 
are looking forward to an exciting year culminating in the 40th Annual Symposium.  
We hope to reconnect with as many alumni and friends of the program as possible as 
we celebrate this major milestone for the program.  After being part of the program 
for 20 years, I was delighted to become the Macro director this fall.  It is exciting 
to continue the strong traditions of Macro at UM while also moving the program in 
some new directions.  Please feel free to contact Adam or I about any of the aspects 
of program highlighted below.

Prof. Richard Laine is thanked for his nine years of service as Macro director.  Rick 
spearheaded the creation of the Overberger International Prize in Polymer Research 
that was awarded to James E. McGrath (2013) and Krzysztof Matyjaszewski (2015).  
He also oversaw a significant rejuvenation in graduate student recruiting and built 
important international ties for student exchange.  

During his time as director, Rick’s research program and efforts in translat-
ing research to the market place also continued to blossom.  In 2015, Rick won the 
Governor’s Award in Green Chemistry for important basic science and engineering 
discoveries that allow the production of tetraethylorthosilicate (TEOS) from rice hull 
ash and other waste substrates. 

Macro had its biggest class ever arrive in August consisting of seven Ph.D. and 
seven Master’s students.  They are already very busy with courses and research!  The 
ACS POLY/PMSE chapter is continuing its excellent 
outreach to the Detroit Metro schools on the topic of 
polymer science and engineering.  

Thanks to the strong leadership of Rose Cersonsky 
(Glotzer) and Harry van der Laan (Scott) and the par-
ticipation of Macro students and faculty there are sixteen 
elementary, middle, and high school visits underway this 
year!
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39th Annual Macro Symposium
“Polymers and Their Biomedical Applications”

Poster awards at the evening banquet are made pos-
sible by generous support from Professor & Mrs. Al-
bert Yee. Other awards distributed aim to recognize 
excellence in research and service among the Macro 
student community. 

Polymer Engineering 
Heather Fairbairn, University of Akron

Dena Shahriari, Macro

Polymer Science
Gayatri Shrikande, University of Akron

Rose Cersonsky, Macro

Best Overall
Shan Li, University of Akron

Frank E. Filisko Award
Apoorv Shanker, Macro

Nonna L. Hamilton Student Service Award
Scott Zavada, Macro

Overberger Student Research Award
Kyeongwoon Chung, Macro

On Thursday, October 22nd a record number of at-
tendees participated in the 39th Annual Macro Sympo-
sium, “Polymers and Their Biomedical Applications”. 
The event drew 165 visitors from 16 institutions and 
the poster session featured work by 80 students.

 Professor Peter Ma chaired the symposium com-
mittee this year along with Professors Brian Love, 
Ariella Shikanov, and doctoral students Ming Dang 
and Renato Navarro.

The event featured invited talks from six speakers:

Guillermo Ameer, Northwestern University
Tatiana K. Bronich, University of Nebraska

Arthur J. Coury, Northeastern University
Kristopher A. Kilian, University of Illinois
Hai-Quan Mao, Johns Hopkins University
Krzysztof Matyjaszewki, Carnegie Mellon

Doctoral students Si-Eun Kim (Case Western) and 
Omer Aydin (University of Michigan) were selected 
by the symposium committee to present short talks 
based on their poster submissions.

Professor Matyjaszewski was recognized for his 
selection as the winner of the 2015 Charles G. Over-
berger International Prize.  His keynote talk was titled 
“Macromolecular Engineering by Taming Free Radi-
cals”.

I also had a delightful meeting with alumna Janani Bhaskar (Lahann) at 
DuPont Central Research and Development.  It is always so exciting to see 
the important ways former Macro students are making a difference.

This term we welcomed the Sodano group to the Macro family.  Henry 
Sodano is the first Macro faculty member in the field of Aerospace En-
gineering (polymer composites!).  This is an exciting new area for the 
program and we are delighted to add another UM department to Macro’s 
interdisciplinary efforts.  There are already two Macro students working in 
the Sodano lab.

The 39th Macro symposium “Polymers and their Biomedical Applica-
tions” broke all records for participation with 165 attendees, 80 posters, and 
participants from 16 universities.  Many thanks to Peter Ma, Brian Love, 
Ariella Shikanov, Ming Dang (Ma), Renato Navarro (Ma), and of course 
Adam Mael, for organizing a wonderful meeting.  Planning for a special 
40th anniversary symposium is underway!  

Macro has implemented a new option for research rotations in the first 
year of the PhD program.  Those Macro students who wish to do so can 
have two semester long research experiences in any of the Macro labs.  We 
are also focusing efforts on providing more extensive industrial research 
experiences and training in the business side of polymer science and engi-
neering.  

If you are Macro alum in the business world and would like more infor-
mation regarding this great opportunity to have a creative, innovative, and 
hard-working Macro student as an R&D intern at your firm, give me call! 

Best Wishes for Holidays and the New Year to Come!

     Director’s Message (CONTINUED FROM PAGE 1)
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Rigged up in an argon-filled glass tube, the paper 
electrode turned the gas into a glowing plasma. The 
voltage across the electrode sent free electrons run-
ning into the argon atoms, causing them to emit light. 
Kotov explained that arrays of such electrodes could 
control the pixels of a stretchable plasma display.

The engineers wanted to understand exactly how 
design choices affected the behavior of the stretchable 
conductor, so Sharon Glotzer, the Stuart W. Churchill 
Professor of Chemical Engineering, and her research 
group, performed computer simulations.

Then, the simulation team explored how details 
like the length and curvature of the cuts, and the sepa-
ration between them, related to the stretchiness of the 
material.

To produce the microscopic kirigami, Terry Shyu, a 
doctoral student in materials science and engineering, 
made special “paper” out of graphene oxide, a mate-
rial composed of carbon and oxygen just one atom 
thick.

In the Lurie Nanofabrication Facility, she first 
coated the high-tech paper with a material that can be 
removed with laser light. She burned the dashes out 
of that material, which turned it into a mask for the 
etching process.

A plasma of oxygen ions and electrons broke down 
the “paper” that wasn’t hidden under the mask, creat-
ing the neat rows of microscopic dashes. This material 
behaved as predicted by the simulations, stretching 
with no additional cost in conductivity.

“Heartbeat on a chip” may improve pharmaceutical tests Kirigami art could enable stretchable plasma screens

The art of paper cutting may slice through a road-
block on the way to flexible, stretchable electronics, 
a team of engineers and an artist at the University of 
Michigan has found.

In the future, a little bend in your smartphone might 
be considered a feature rather than a defect. An im-
portant component of future electronics that can be 
rolled up, folded or embedded in flexible objects is the 
stretchable conductor, which would make up compo-
nents like wires and electrodes.

Conductors that stretch are difficult to design, and 
among those that are known, they either don’t expand 
by much or the conductivity takes a nosedive when 
they do. By developing a conductor inspired by kiri-
gami, the Japanese art of paper cutting, conductivity is 
sacrificed up front. The cuts become barriers to elec-
trical conductivity, but when stretched, the conductors 
are steady performers.

“The kirigami method allows us to design the de-
formability of the conductive sheets, whereas before 
it was very Edisonian process with a lot of misses and 
not a lot of hits,” said Nicholas Kotov, the Joseph B. 
and Florence V. Cejka Professor of Engineering, refer-
ring to Thomas Edison’s trial-and-error approach to 
invention.

This is because when materials are stretched to the 
max, it’s difficult to predict when and where rips will 
occur. However, if the tears are designed in a thought-
ful way, the material’s ability to stretch and recover 
becomes reliable. It sounds simple, but until art and 
engineering came together with this project, no one 
had reported using kirigami to tackle the challenge of 
stretchable conductors.

The first prototype of the kirigami stretchable con-
ductor was tracing paper covered in carbon nanotubes. 
The layout was very simple, with cuts like rows of 
dashes that opened to resemble a cheese grater.

The following article excerpt was published by Michigan News, written by Katherine McAlpine.
A gravity-powered chip that can mimic a human 

heartbeat outside the body could advance pharmaceu-
tical testing and open new possibilities in cell culture 
because it can mimic fundamental physical rhythms, 
according to the University of Michigan researchers 
who developed it.

The apparatus is a new development in the “lab on 
a chip” category – a class of microfluidic devices that 
can perform complex laboratory functions in a tiny 
space.

The first uses are likely to be in testing new cardio-
vascular drugs and blood thinners, where blood flow 
is critical to predicting performance, says Shuichi 
Takayama, a professor of biomedical engineering and 
macromolecular science & engineering professor who 
is one of the creators of the device. 

“This chip gives us a bridge between the petri 
dish and the patient,” he said. “Cells behave much 
more naturally when they’re subjected to the puls-
ing rhythms inside the body, as opposed to sitting in a 
static environment in the lab. So, by duplicating those 
rhythms on a chip, we can perform much more accu-
rate lab tests before we get begin testing on patients.”

While previous devices have been able to recreate 
the pulse of a heartbeat outside the body, they required 
the use of a syringe pump operated by a lab technician, 
which made long-term tests difficult. The new device 
is much simpler to operate and can run unattended for 
long periods of time. The steady input pressure also 
makes it possible to run multiple pulse rates and pres-
sures on a single chip.

“Different types of patients have different pulse 
rates,” Takayama explains. “For example, a septic pa-
tient’s heart may beat faster or one blood vessel may 
have a different flow rate than another. Those factors 
influence how a given therapy will affect a cell. We 
can now replicate those factors and many others on a 
single chip and run the tests simultaneously.”

Developed at the Biointerfaces Institute and Michi-
gan Center for Integrative Research in Critical Care, 
the chip uses an intricate network of microscopic, 
gravity-driven channels, capacitors and switches to 
make liquids flow across it in an unlimited variety 
of pulses and flow rates. It enables researchers to test 
new therapies on human cell samples that have been 
injected into the device, in an environment that close-
ly mimics conditions inside the body.

Takayama says the chip can also be used to dupli-
cate other biorhythms in the body, like signals within 
the brain and hormone delivery. “For example, we 
generally study liver cells’ response to insulin by giv-
ing them a big dose all at once,” he said. “But in the 
body, the liver gets insulin from the pancreas in a se-
ries of tiny pulses. We could use this chip to duplicate 
those pulses and create a much more accurate model 
of what’s happening to the liver inside the body.”

The chip operates much like an electronic proces-
sor in a computer, but it uses fluid instead of electric-
ity. Sung-Jin Kim, a former researcher in Takayama’s 
lab who is now an assistant professor of mechanical 
engineering at KonKuk University in Seoul, South 
Korea, explains that developing switches and capaci-
tors that use fluid is simple in principal but was dif-
ficult to put into practice.

“I think the relative simplicity of this device is go-
ing to put it in the hands of a lot more researchers, 
particularly in fields like cardiovascular research,” he 
said. “That could help a lot of people, and to me, that’s 
the most exciting thing about this project.”

The following exceprt is from an article first published by Michigan Engineering, written by Gabe Cherry.  



6 http://macromolecular.umich.edu MACROMOLECULAR SCIENCE & ENgINEERINg 7MACROMOLECULAR SCIENCE & ENgINEERINg http://macromolecular.umich.edu

Self-healing plastic could plug life-threatening holes in space
The following contains excerpts from the ACS News Service Weekly PressPac from August 26th, 2015. 

For astronauts living in space with objects zooming 
around them at 22,000 miles per hour like rogue su-
per-bullets, it’s good to have a backup plan.  Although 
shields and fancy maneuvers could help protect space 
structures, scientists have to prepare for the possibility 
that debris could pierce a vessel.

In a recent edition of ACS Macro Letters one re-
search team within Macro reports on a new materi-
al that heals itself within seconds and could prevent 
structural penetration from being catastrophnic. 

The work, conducted by Macro Ph.D. candidate 
Scott Zavada and Professor Timothy Scott in conjuc-
tion with Nicholas McHardy of Materials Science 
and Dr. Keith Gordon of NASA, has been featured by 
many news sources in the past several months and was 
chosen as an ACS Editor’s Choice paper.

It’s hard to imagine a place more inhospitable to 
life than space. Yet humans have managed to travel 
and live there thanks to meticulous engineering. The 
International Space Station, equipped with “bumpers” 
that vaporize debris before it can hit the station walls, 
is the most heavily-shielded spacecraft ever flown, ac-
cording to NASA. But should the bumpers fail, a wall 
breach would allow life-sustaining air to gush out of 
astronauts’ living quarters. 

Zavada, Scott, and colleagues engineered a backup 
plan by making a new kind of self-healing polymer.  
The process utilizes thio-ene polymerization to create 
a solid plug between two layers when one is breached.

The space between the layers is filled with a thiol-
ene-trialkylborane resin which flows into the entrance 
hole and solidifies as it comes into contact with atmo-
spheric oxygen. 

In a recent interview with Michigan Radio, Zavada 
spoke about the next steps for this research. “We’re 
looking primarily at exploration habitats. NASA is 
beginning to get very ambitious again...they’re going 
to need some kind of habitat where the astronauts can 
live, work, and sleep safely. But they’re so worried 
about the vulnerability of those structures”. With this 
technology, there is the potential for stuctural breach-
es to be fixed almost immediately after they occur.

Zavada notes that there is still much work to be 
done. In recent months the team has begun to con-
duct tests where there is a pressure differential on ei-
ther side of the polymer walls to simulate conditions 
within space. 

The full paper, “Rapid, Puncture-Initiated Healing 
via Oxygen-Mediated Polymerization” is available 
online through ACS Macro Letters.

Macro Faculty News

Sharon Glotzer - Professor Glotzer was one of nine faculty members honored as a Distin-
guished University Professor. Effective this fall she was appointed the John Werner Cahn 
Distinguished University Professor of Engineering. To celebrate the appointment Professor 
Glotzer gave a Distinguished University Professorship Lecture titled “Digital Matter: The 
Final Frontier”.

Peter Green - Professor Green was elected as a fellow of the American Association for 
the Advancement of Science (AAAS). He will be honored along with other fellows at the 
AAAS Annual Meeting in February 2016.

Adam Matzger - Professor Matzger was honored by the ACS Akron Section as the winner 
of the 2015 Akron Section Award. The award seeks to recognize scientists and engineers 
who have shown great promise for making significant contributions to chemical science. 

Richard Laine - Though Professor Laine’s appointment as Director ended in August, he has had a very busy 
semester. In October the Macro faculty celebrated Professor Laine’s nine years as Macro Director and the valu-
able contributions he has made to the program.  In recognition of his dedication as Director the faculty presented 
him with a laser engraved crystal award that also acknowledged his silsesquioxane research.

Over the summer Professor Laine was named a 2015 
ACS Fellow. This high honor recognizes his outstand-
ing achievements and contributions to science and the 
ACS community.

Most recently Professor Laine and his company, 
Mayaterials, were selected as the 2015 winner of the 

Michigan Green Chemistry Governor’s Award. The award highlighted work in de-
veloping a new process to generate liquid silica from bio and industrial waste. The 
new process “eliminates all high temperature steps, CO2 production, and uses Ag-
waste or diatomaceous earth as sustainable, green starting materials.

Mark Banaszak Holl - In September Professor Banaszak Holl was appointed by the Col-
lege of Engineering as the next Macro Director. He has been a part of the Macro program 
for twenty years and previously held an appointment as the Associate Vice-President for 
Research in Natural Science and Engineering at Michigan. 
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ACS POLY/PMSE Outreach
After a very successful first year of outreach presentations the ACS POLY/PMSE chapter has expanded the 

scope and number of presentations offered during the 2015-16 school year.  

The chapter received interest from nearly thirty elementary, middle, and high schools across the state of 
Michigan.  Between November and March the group will make sixteen classroom visits, including eight to 
classes in the Detroit Public School system.

Each presentation introduces polymers to students from the most basic level of monomers as building blocks, 
to how polymers and plastics are used in our everyday life.  Since beginning the program last year the chapter 
has developed several different presentations for teachers to choose from based on their students’ age and spe-
cific interests.  

Presentations include “Recycling and Remanufacturing”, “Why Are Polymers Different”, “Polymers in 
Medicine”, and “Careers in Polymers”.  During each visit students have an opportunity to put into action what 
they have learned with various hands-on activities and demonstrations.  

In the “Polymers in Medicine” presentation students first learn about the various ways polymers can be used 
in the body and then are involved in a demonstration of how a stent is used to keep arteries open.

This summer the chapter will join in the Xplore Engi-
neering program hosted by MconneX, which aims to build 
community among CoE alumni, students, and faculty.  
Xplore Engineering is a two day event which brings togeth-
er Michigan alumni and their children in 4th through 7th 
grade to take part in a variety of experiential workshops to 
gain exposure to more than a dozen different engineering 
topics. 

ACS POLY/PMSE Student Chapter
The ACS POLY/PMSE chapter continues to grow and bring exciting speakers and events to Macro. Chapter 

membership and involvement this semester grew beyond the Macro program to include graduate and under-
graduate students within other areas of engineering. 

Professor Tsuyoshi Ando, Nara Institute of Science and Technology 
Professor Ando came to campus during the second week of the school 
year in September and gave a talk focusing on the “Development of Poly-
mers for Surface Modification”. 

Professor Luping Yu, University of Chicago - Professor Yu presented in 
October to a standing room only crowd on “Progress and Challenges in 
Polymer OPV Solar Cells”.  

Professor Liming Dai, Case Western Reserve University - Professor Dai was the chapter’s final speaker of 
the term. In November Professor Dai visited Macro and gave a talk titled “Functional Energy Materials: From 
1D and 2D Polymers to 3D Carbon Nanomaterials”.

Funding - In March the chapter was awarded $6,000 in funding by the Rackham Graduate School to support 
interdisciplinary workshops.  This funding will help to support future seminar speakers in Macro and joint 
events with other departments and program. 

The student outreach efforts led by Rose Cersonsky received grant funding to help support project expenses 
and allow them to expand the number of presentations given.  The chapter was also selected to receive a Gradu-
ate Student Community Grant for $500, which will enable community building events among Macro students 
in the coming term.

Social - The chapter has remained active with Macro students beyond the classroom. In August Social Chair 
Harry van der Laan, along with other current students, organized a tour of downtown Ann Arbor and the U-M 
campus for the incoming class of students. The chapter has hosted board game nights, potluck events, and plans 
to organize study sessions for Ph.D. students preparing for the Macro comprehensive exam.

ACS POLY/PMSE Student Chapter Leadership
President: Leanna Foster

Vice President: Bradley Keller
Outreach Chair: Rose Cersonsky
Social Chair: Harry van der Laan

Treasurer: Ryan Hall
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Macro Student News Macro Student News
PhD Graduate

Sai Pradeep Reddy Kobaku (Anish Tuteja) - Early in the Fall 2015 term Sai defended 
his dissertation, “Surfaces with Patterned Wettability: Design and Applications”.  Sai’s 
work had been previously honored with the receipt of the 2014 Frank E. Filisko Award.

Current Student Updates

Kyeongwoon Chung (Jinsang Kim) - Kyeongwoon was chosen by the Macro faculty to receive the 2015 
Overberger Student Research Prize for his work on shear-triggered crystallization of supercooled liquids. The 
publication, detailed below, was also highlighted in a news release and video by the College of Engineering. 

K. Chung, M.S. Kwon, B. Leung, A. Wong-Foy, M.S. Kim, J. Kim, S. Takayama, J. Gierschner, A. Matzger, J. 
Kim “Shear-triggered Crystallization and Light Emission of a Thermally Stable Organic Supercooled Liquid” 
ACS Central Science 2015, 1, 94.

Leanna Foster (Kenichi Kuroda) - This year Leanna assumed a major leadership role within Macro as the ACS 
POLY/PMSE Chapter President.  She has helped lead funding initiatives, continued the development of the 
outreach program, and begun to expand chapter membership beyond the Macro student community.

Rose Cersonsky (Sharon Glotzer) - At the annual Macro Symposium Rose’s poster, “Multisphere Model for 
Molecular Computation of ‘Squishy’ Particles” was selected as the best Macro poster in the Polymer Science 
category.

Jihyeon Yeom (Nicholas Kotov) - Jihyeon’s poster submission at the 2015 Engineering Graduate Symposium 
was selected for Honorable Mention for the Richard and Eleanor Towner Prize for Outsanding Ph.D. Research, 
one of the top research prizes awarded by the College.  Her poster was titled, “Inorganic chiral nanomaterials: 
design strategies and origin of homochirality”.

Over the summer Jihyeon was awarded a graduate scholarship by the Korean-American Scientists and Engi-
neering Association (KSEA).  The KSEA award recognizes outstanding graduate students who excel in aca-
demics, service to the community, and have demonstrated leadership potential.

Scott Zavada (Timothy Scott) - Over the summer Scott was first author on a paper (citation below) that has 
received significant media attention. The paper shared the study of a self-healing material which utilized oxygen-
mediated polymerization.  The technology has potential applications for space travel and habitat development.

The publication was chosen as an ACS Editors’ Choice paper and a video demonstrating the technology is ap-
proaching 900,000 views on YouTube. Other outlets sharing news of the work include the Smithsonian,The 
Economist, and Huffington Post. 

Scott was selected to receive the Nonna Hamilton Student Service Award at the Annual Symposium in recog-
nition of his dedication to helping develop and grow the Macro program.  Scott is a past president of the ACS 
POLY/PMSE Chapter, has proudly represented Macro at several recruiting events, and has shown a consistent 
willingness to go above and beyond for Macro.

S.R. Zavada, N.R. McHardy, K.L. Gordon, T.F. Scott. “Rapid, Puncture-Initiated Healing via Oxygen-Mediat-
ed Polymerization” ACS Macro Letters 2015, 4, 8, pp 819-824. doi:10.1021/acsmacrolett.5b00315

Dena Shahriari (Jeff Sakamoto) - Dena’s poster at the annual Macro Symposium, “The development and animal 
testing of thin-wall, high microchannel volume scaffolds for central and peripheral nerve repair”, was chosen 
as the best Macro poster in the Polymer Engineering category.

D. Shahriari, K. Koffler, D. Lynam, M. Tuszynski, J Sakamoto. “Characterizing the degradation of alginate hy-
drogel for use in multilumen scaffolds for spinal cord repair”. Journal of Biomedical Materials Research Part 
A 2015 doi: 10.1002/jbm.a.35600

Apoorv Shanker (Jinsang Kim) - Apoorv’s work has garnered a great deal of well deserved recognition this 
term. At the Annual Symposium Apoorv received the Frank E. Filisko Award, given to the best overall poster.  
His poster was titled, “Microfluidic Device with Tunable Polymer-Graphene Oxide (GO) Composite Film for 
Efficient CTC Isolation and Enumeration”. 

At the 2015 Michigan Engineering Graduate Symposium Apoorv also won the Best Poster Award in the Mate-
rials Science & Engineering.section.  Just a few weeks ago Apoorv gave a presentation at the MRS Fall 2015 
conference in Boston.

Midori Maeda (Shuichi Takayama) - In November Midori attended the Society of Hispanic Professional En-
gineers Conference in Baltimore with several others from the College of Engineering.  She helped to recruit 
students for next year’s Macro class and at the conference was also offered a summer internship with Boeing.  
This coming summer Midori will be at Boeing in South Carolina doing work on carbon fiber composites.

New and current Macro students at the 2015 CoE New Student Welcome.



Support Macromolecular Science & Engineering
Each year we strive to offer our students the best possible education and research 
opportunities. Your gift to the program provides the funding for that margin of 
excellence that prepares our graduates to compete in today’s world and make 

substantial contributions to society.

We are grateful for your continued support of the Macro program and count on 
you to help us offer these exceptional opportunities!

Macro has several endowed scholarships and awards that are given in honor 
of Macro founder Charles G. Overberger, former Director Frank E. Filisko, and 

longtime Macro Coordinator Nonna Hamilton.

We invite you to visit www.macromolecular.umich.edu/giving 
to contribute and learn more about the ways in which your gift can support Macro.

You may also give by calling 888-518-7888.  

Macromolecular Science & Engineering
3062C HH Dow Building
2300 Hayward Street
Ann Arbor, MI 48109


