From the Interim Department Head and
Interim Associate Department Head

W

e would like to introduce ourselves as the new Interim
Department Head and Interim Associate Department Head of the UMass
Amherst Chemical Engineering Department. We will be stewarding the
Department until a permanent Department Head starts with a target
date of January 2021. Until that time,
we look forward to continuing the
advancement of our collective education and research mission. We would
like to thank John Klier for his work as
Michael Henson and Jessica Schiffman
the Department Head over the last
five years and wish him the best of luck at his new destination as Dean of the College of
Engineering at the University of Oklahoma.
We are very pleased to send you our fall 2020 UMass Amherst Chemical Engineering
newsletter. While the COVID-19 pandemic has temporarily altered our approach to education and research, we continue to make substantial progress toward our strategic goals. We
hope that you will enjoy reading about the accomplishments of our students, faculty, and
staff over the past year despite challenging circumstances. A strong relationship with our
alumni and supporters is critical to the short- and long-term health of the department. We
wish to recognize the generous alumni contributions that allowed us to move forward on
several key initiatives described below.
With the return of Lakis Mountziaris from the National Science Foundation (NSF), our
department now has 20 full-time faculty members complemented by two first-rate instructors. Costas Pozrikidis retired last year, and we wish to thank him for his service to the Department. We are very pleased to welcome Nick Wu as our first Armstrong/Siadat Endowed
Professor. More information about Nick and his research interests are provided later in this
newsletter. We also are excited to announce that Shelly Peyton has received the Armstrong
Professional Development Professorship and Wei Fan was recently named the Ed Price Endowed Professor. These three professorships were made possible by generous contribu-
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Department Heads, continued
tions from our alumni and have allowed us to maintain a world-class faculty equally accomplished in research and teaching. At the College level, Jungwoo Lee was named Outstanding Junior Faculty Member and Jessica Schiffman was named Outstanding Teacher.
Other notable accolades received by our faculty are covered later in this newsletter. The
department is fortunate to have an exceptional group of staff members dedicated to our
education and research mission. Our Office Manager Amity Lee was awarded the College
of Engineering Dean’s Service Award to recognize a remarkable 32-year commitment to
the University.
We continued our efforts to enhance the undergraduate experience through investing in improved facilities, offering new elective courses, expanding research opportunities, and enhancing educational and professional advising. Generous alumni donations enabled the refurbishing and expansion of undergraduate laboratories to support
our capstone unit operations sequence, including the development of a dedicated biotechnology laboratory. To augment our already robust course offerings, Peter Beltramo
has developed a new course “The Business of Chemical Engineering” to introduce students to business concepts usually overlooked in chemical engineering undergraduate
curricula. Approximately 60% of our undergraduate students take advantage of hands-on
research opportunities within the laboratories of departmental faculty. We find that
these research experiences are a true differentiating factor providing enhanced industrial
and graduate school opportunities for our students. Undergraduate Advisor Tami Paluca
and Assistant Undergraduate Advisor Matt Langer augment regular faculty advising by
providing students with on-demand advice on educational goals and professional opportunities.
We have continued to grow our graduate program by hiring world-class faculty and
recruiting the best graduate students worldwide. A substantial increase in sponsored
research within the department has allowed an expansion of our Ph.D. program and an
increase in post-doctoral fellows. All Ph.D. students are supported by the department
while they complete the coursework portion of their program. Thanks to a generous
donation from the family of former Department Professor Jim Douglas, we have established two Douglas fellowships that provide one-semester stipends so Ph.D. students
can provide enhanced mentoring to undergraduates.
Over the past year, our students have faced unprecedented challenges ranging from
the COVID-19 pandemic and a dramatic economic downturn to a period of societal unrest as we collectively pursue racial justice. We have been heartened by the response of
people of all ages and backgrounds engaging in peaceful protests with the goal of creating a country where everyone truly is equal under the law. The department, college,
and University has and will continue to support our students during this difficult period.
Over the next year, the Department will be engaged in a variety of efforts to enhance
Diversity, Equity, and Inclusion (DEI) across our chemical engineering community. We
look forward to reporting on these activities in future newsletters.

Stay in touch through the links
below, or email Amity Lee at
lee@umass.edu. We also have
a new form: https://
che.umass.edu/che-alumniupdates/form

Thank you for all of your support over the past year and please do not hesitate to
reach out to us.
All the best,

Michael A. Henson

Jessica D. Schiffman

Professor & Interim Department Head

Associate Professor & Associate Interim
Department Head
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TO ALL OUR SENIOR LAB DONORS, THANK YOU!

Summer 2019 – our
senior laboratory
under construction

ChemEng 401 in November 2019

Kyle Sullivan, Andrew Hallinan

Corinne Mains, Curt Conner, Elizabeth McDermott

Fathi Mohamad

Andrew Dagarin, Kyle Heath, Shawn Hebert
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Faculty Highlights
Nianqiang “Nick” Wu joins faculty in
January 2020, named Armstrong/Siadat
Endowed Professor in Materials Science

N

ianqiang “Nick” Wu has been appointed
to the Armstrong/Siadat Endowed Professorship in Materials Science in the
Chemical Engineering (ChE) Department at
UMass Amherst. Wu’s work in the ChE department begins in January 2020, after spending five
years as a professor at West Virginia University
(WVU). The endowed professorship is awarded
to a researcher in the area of materials science
in the ChE department.
The Armstrong/Siadat Endowed Professorship in
Materials Science was established through gifts
from John and Elizabeth Armstrong and Barry
and Afsaneh Siadat.
Professor Wu comes to UMass from WVU,
where he has been a professor and held the
George B. Berry Endowed Chair Professorship in
the Statler College of Engineering and Mineral
Resources. His research interest lies in the materials science areas of: biosensing and photodynamic therapy (precision medicine); photocatalysts and photoelectrochemical cells for environmental and energy sustainability; and electrochemical energy storage.
Wu’s research has been funded by the National
Science Foundation, National Institutes of

Health, Department of Defense, Department of
Energy, and other funding agencies. He has authored or co-authored more than 180 journal
articles. His papers were cited more than 2,800
times in a single year (2019), and he has
achieved a total citation count of more than
20,000 throughout his career with an H-index of
65.
Among many other accomplishments, Professor
Wu was identified in the Highly Cited Researchers list (The World's Most Influential Scientific
Minds) by Clarivate Analytics (Thomson Reuters)
in 2018 and 2019. He is a Fellow of the Electrochemical Society and the Royal Society of Chemistry. He earned his B.Sc., M.Sc., and Ph.D. in
Materials Science and Engineering at Zhejiang
University in China.
Materials science is an interdisciplinary field of
science and engineering which deals with the
study of matter and its properties. It is largely
concerned with the discovery, design, and engineering of new materials. This relatively new
field forms the leading edge of nanoscience and
nanotechnology research. (COE News, February
2020)
Wu Research Group

A College of Engineering Record of Five Assistant
Professors Win NSF CAREER Awards (4 in ChemEng)
In a new College of Engineering record for one year, five researchers have obtained career-boosting
grants from the National Science Foundation’s (NSF) prestigious Faculty Early Career Development
(CAREER) Program. The accomplishment includes another record of four CAREER recipients from the
Chemical Engineering (ChE) Department (see next page). Find out more here.
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The Four ChemEng NSF Early Career Awardees
Andrews Receives NSF CAREER Grant to Develop Groundbreaking Approach for
Engineering Bacterial Communities for Biomanufacturing and Therapeutics
Lauren Andrews, the Marvin and Eva Schlanger Faculty Fellow in the ChE department, will do pioneering
research studying how communities of bacteria can be engineered to have coordinated behaviors that
will have numerous applications in biomanufacturing, cell-based therapies, and medical diagnostics. Andrews’s $589,060 CAREER research will develop a new approach for effectively programming how cells in
a bacterial community work together in a predictive and highly controllable way.

Lauren Andrews

Find out more about Dr. Andrews’s NSF project here.

Beltramo Receives NSF CAREER Grant to Research Key Interactions in
Biological Membranes
Peter Beltramo’s $592,332 CAREER grant will support his project, titled “Understanding the interplay
between lipid composition and biomolecule transport in biological membranes,” which comprises a
pathway of fundamental research that could enable the development of such breakthroughs as advanced drug delivery systems, biosensors, and other biomimetic materials.
The Beltramo Research Group focuses on applying fundamental engineering principles to understand
and engineer interfacial processes.

Peter Beltramo

Find out more about Dr. Beltramo’s NSF project here.

Lee’s NSF CAREER Grant Aims to Understand How Bone and Blood Biology
Are Coupled in Trabecular Bone Cavities
Jungwoo Lee’s $549,710 CAREER research could lead to a greater understanding through which bone
remodeling and blood forming processes are functionally coupled in trabecular bone cavities by creating
tissue engineered hematopoietic trabecular bone marrow models.
Lee runs the Lee Research Group, which is an interdisciplinary research team in the ChE department and
the Institute for Applied Life Sciences at the University of Massachusetts Amherst. You can find him on
twitter.

Jungwoo Lee

For more information about Dr. Lee’s project, please click here.

Perry Receives NSF CAREER Award to Tackle Protein Stabilization with Pioneering
Nature-Inspired Strategies
Sarah Perry’s $657,920 CAREER research will study a groundbreaking new approach to protein stabilization based on nature-inspired strategies. Her NSF research has the ultimate goal of boosting the accessibility of vaccines and other therapeutics, especially in developing countries, and extending the reach of
temperature-stable proteins to sensing and catalysis applications.
Perry runs the Perry Research Group, and she is active on Twitter. Find out more about Dr. Perry’s NSF
project here.

Sarah Perry
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Faculty Highlights continued
Jessica Schiffman receives the 2020 College of
Engineering Outstanding Teacher Award

A

ssociate Professor Jenna Marquard of
the Mechanical and Industrial Engineering (MIE) Department and Associate
Professor Jessica Schiffman of the Chemical
Engineering (ChE) Department are the 2020
winners of the UMass College of Engineering
Outstanding Teaching Award. Schiffman received praise for her accomplishments as a
teacher and a mentor, with outstanding contributions to a large undergraduate core course in
kinetics and reactor design, as well as an innovative, broadly enrolled graduate course on
nanostructured biomaterials.
As ChE Department Head John Klier said in his
nomination material, “Professor Schiffman
would make an outstanding recipient of the
award based on her exceptional commitment to
undergraduate teaching, her tremendous motivation to provide students with clear content
within a dynamic, compelling, and inclusive
classroom experience, as well as her willingness
to go above and beyond baseline expectations
to develop innovative and compelling teaching,
research, and outreach programs.”

Schiffman’s remarkable mentoring track record
includes more than 35 undergraduate researchers who produced high-quality work and published, with students having won campus Rising
Researcher and national conference poster
awards under her direct supervision. Klier also
said that Schiffman “is an extremely talented,
creative scholar and dedicated mentor that
possesses a rich foundation in engineering, materials science, and microbiology.”
Among many other of Schiffman’s teaching
achievements, Klier observed that she also provided tremendous service to the college as the
program director for the Chemical Engineering
Honors Program for six years, from 2011 to
2017.” This program thrived under her leadership with 125 motivated and active students,”
said Klier. “Professor Schiffman played a key
role in re-designing and improving the honors
program for our department through several
new initiatives and working closely with the
Honors College to better align Chemical Engineering course objectives.”
(COE News, April 2020)

Jungwoo Lee receives the 2020 Barbara H. and Joseph
I. Goldstein Outstanding Junior Faculty Award

A

ssistant Professor Jungwoo Lee, Chemical
Engineering, has been named the Barbara
H. and Joseph I. Goldstein Outstanding
Junior Faculty Award for 2020. Dr. Lee was recognized for his contributions in translational biomaterials research, teaching large courses in
separations and tissue engineering, and for his
service as Director of the Chemical Engineering
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Honors Program. He has received a prestigious
NIH R01 Award and the NSF Career Award for his
research studying implantable tumor cell microenvironments and in vitro trabecular bone marrow models. Dr. Lee’s passion for mentoring students is also exceptional, including 30 undergraduate students who have worked in his lab.
(COE News, April 2020)

Dimitrios Maroudas Elected Fellow of the
American Institute of Chemical Engineers

P

rofessor Dimitri Maroudas has been elected
as a 2020 Fellow of the American Institute of
Chemical Engineers (AIChE). The designation
of Fellow is AIChE’s highest grade of membership and
is achieved only through election by the AIChE Board
of Directors upon recommendation of the AIChE Admissions Committee. According to the Institute, “A
nominee for election as Fellow shall have been in
chemical engineering practice for an adequate period
of time to demonstrate long-term excellence, normally 25 years, shall have been an AIChE member for at
least 10 years (exclusive of student membership), and
shall be in the grade of Senior Member at the time of
election.” This honor reaffirms the high esteem with
which colleagues and peers in the Chemical Engineering profession view a Fellow’s distinctive professional
achievements and accomplishments.
Professor Maroudas is the Director of the Materials
Engineering Program at the UMass Amherst College
of Engineering and leads the computational materials
science laboratory in the Department of Chemical
Engineering. The main theme of his research is the
multiscale modeling of complex systems with special
emphasis on theoretical and computational materials
science and engineering. His research program addresses a broad class of bulk, thin-film, nanostructured, and low-dimensional materials and aims at
simulation of materials processing and function; prediction of materials structure, properties, and reliability; and optimal design of materials for applications in
electronics, nanotechnology, and energy technologies. The focus of his current research is on graphene

derivatives and graphene-based metamaterials
and
nanocomposites;
ordered
nanostructure patterns in epitaxially grown
semiconductor thin films; and structural and
morphological evolution of plasma-facing
materials, such as tungsten, in nuclear fusion devices.
Among his many awards and honors,
Maroudas has earned a CAREER Award from
the National Science Foundation, a Faculty
Research Fellowship Award from the Oak
Ridge Institute for Science and Education,
and a Camille Dreyfus Teacher-Scholar Award. He is a
Fellow of the American Association for the Advancement of Science (AAAS) “for innovative work on multiscale modeling of complex systems with emphasis
on establishing processing-structure-propertiesfunction relations in bulk, thin-film, and nanostructured materials.” He was an Invited Plenary Speaker
at the Workshop on Challenges for the Chemical Sciences in the 21st Century: Information & Communications, organized by the National Research Council in
2002. In addition, he was a co-organizer of the National Academy of Engineering’s 10th Annual Symposium on Frontiers of Engineering in 2004, and he received the UMass Amherst College of Engineering
Outstanding Senior Faculty Award in 2009. He has
served as a Director of the Materials Engineering and
Sciences Division of AIChE and is currently serving on
the Editorial Advisory Boards of the journals Surface
Science and Materials Research Express.

Peter Beltramo Receives UMass Amherst Lilly
Teaching Fellowship

T

he Lilly Teaching Fellowship provides early
career faculty with an opportunity to enhance
and refine their teaching abilities both inside
and outside the classroom.
Each Lilly Fellow is expected to redesign a course
based on skills learned in the program over the
course of the academic year. During their fellowship
year, participants attend bi-weekly seminars on
teaching pedagogy, develop a new course or substantially redesign an existing one, complete a
teaching portfolio that includes teaching reflections
and activities adapted to the course, and work with
mentors to anticipate many of the challenges and
rewards of faculty life at UMass Amherst.

According to Russell Tessier, the senior associate
dean of academic affairs and operations in the College of Engineering and a professor in the Electrical
and Computer Engineering Department, “As part of
his fellowship effort, Peter will redesign CHEM-ENG
297A: The Business of Chemical Engineering to be an
elective course accessible to all engineering majors.
The designed course will give students a unique
view of engineering innovation and entrepreneurship and afford students the financial vocabulary to
analyze various industries, identify the business
plans of current companies, and reveal bottlenecks
and challenges.” (COE News, May 2020)
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Faculty Highlights continued
Shelly Peyton Elected to American Institute for Medical and
Biological Engineering College of Fellows

A

ssociate Professor Shelly Peyton of the
Chemical
Engineering
Department
has been successfully elected to the American Institute for Medical and Biological Engineering (AIMBE) College of Fellows – Class of 2020.
According to AIMBE, the College of Fellows is composed of 2,000 individuals—the top 2% of the

medical and biological engineering community—
who are outstanding bioengineers in academia,
industry, clinical practice, and government. “These
leaders in the field have distinguished themselves
through their contributions in research, industrial
practice, and/or education,” as the AIMBE website
explains.

AIChE Features Peyton in LGBTQ+ ChemE Professional Series

S

helly Peyton, a professor in the Chemical
Engineering (ChE) Department and an adjunct faculty member of the Biomedical
Engineering Department, was showcased as a
“Featured LGBTQ+ ChemE Professional” in a long
interview on the American Institute of Chemical
Engineers (AIChE) ChEnected website. See entire
interview here.
In the AIChE interview with Peyton, the website
explains, “AIChE presents the most recent post in
this series featuring LGBTQ+ engineers and their

allies as part of an ongoing effort to share stories
of equity, diversity, and inclusion.”
As College of Engineering Dean Sanjay Raman
explains about Peyton, “In addition to her exceptional efforts as an advocate and mentor for our
underrepresented communities in engineering,
Shelly is also an indispensable leader in the college
on research and innovation, graduate affairs, and
faculty recruiting, and a champion for diversity
and inclusion in all aspects of the academic enterprise.” (COE News, July 2020)

Faculty Cross-Campus Collaborations
●

Assistant Professor Govind Srimathveeravalli of the Mechanical and Industrial Engineering Department has received a $603,550 grant from the Department of Defense (DoD) to study how to redeploy macrophages to effect sustained and robust
anti-tumor response in patients with bladder cancer. The project’s co-principal
investigator is Ashish Kulkarni in Chemical Engineering.

Nianqiang Wu Garners Sensor
Division Outstanding Achievement Award from Electrochemical Society

●

Nianqiang “Nick” Wu, the Armstrong-Siadat Endowed Professor in the Chemical Engineering
Department, has received the
prestigious Sensor Division
Outstanding
Achievement
Award from the Electrochemical Society (ECS). The award
was created in 1989 to recognize outstanding achievement
in research and/or technical
contributions to the field of
sensors and to encourage work
excellence in the field.

The STEM Women’s Interdisciplinary Group, containing three College of Engineering
Faculty members, has received one of the four new mutual mentoring grants, funded for by the UMass ADVANCE team. The group aims to support research collaboration through plans to help develop “high risk, high reward” research proposals by
bringing together disparate scientific groups with overlapping research interests in
the area of “Particles and Polymers in Biofilms.” The STEM Women’s Interdisciplinary Group includes Dr. Caitlyn Butler of the Civil and Environmental Engineering
Department and Dr. Sarah Perry and Dr. Jessica Schiffman of the Chemical Engineering Department.

● An interdisciplinary collaboration among Wei Fan of the Chemical Engineering De-
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partment, Principal Investigator Scott Auerbach of the Chemistry Department, and
other UMass researchers promises to advance our understanding of zeolite catalyst
structure and lead to new materials for clean energy and carbon capture, among
other applications. See the University News Office release or read the cover article
in the Journal of the American Chemical Society.

Schiffman developing bio-inspired membrane to
capture COVID-19 airborne droplets

J

essica Schiffman, associate professor
of chemical engineering, is collaborating with researchers at the University of Maine to develop a novel bioinspired membrane that can capture
COVID-19 airborne droplets.
Schiffman and her UMaine counterparts
received grants totaling more than
$225,000 from the National Science Foundation’s (NSF) early concept grants for
exploratory research program, also called
EAGER. Collaborating on the project is
UMaine biomedical engineer Caitlin Howell and virologist Melissa Maginnis.

Drawing inspiration from the pitcher
plant, which has a slippery rim and an
inner membrane to capture insects in its
digestive fluids, the team will bioengineer
a composite material with a liquid layer on
the surface to capture pathogenic particles for study. The goal of the research is
to develop an insert into an air filtration
system to capture virus-containing droplets to make collection and analysis easier.
The technology would be inexpensive and
widely available for high-risk locations,
such as hospitals, schools, or eldercare
facilities. (COE News, August 2020)

Faculty Accomplishments
at a Glance
Research Awards
•
•
•
•
•
•

Sarah Perry, 3M Award
Jungwoo Lee, Korean PYI
Jessica Schiffman, ACS
Young Investigator Award
Shelly Peyton, AIMBE Fellow, Manning Prize
Neil Forbes, Manning Prize
Ashish Kulkarni, Bioengineering Young Innovator
Award

Fellows
•

Christos Dimitrakopoulos,
Academy of Inventors Fellow
Lakis Mountziaris, AIChE
Fellow
Dimitrios Maroudas, AIChE
Fellow

Schiffman and Andrews Receive NSF Grant to Unveil
Mechanisms of Bacterial Attachment to HydrogelCoated Medical Devices

•

A

Professorships

ssociate Professor Jessica Schiffman and Assistant Professor Lauren
Andrews of the Chemical Engineering (ChE) Department have received
a three-year, $515,473 grant from the
National Science Foundation (NSF) Division Of Materials Research.
The NSF funding will support fundamental
research that aims to understand how
bacteria attach to polymer materials and
enable the re-engineering of hydrogelcoated biomedical devices, which include
catheters, implants, wound dressings, and
contact lenses, that can better prevent

bacterial infections. Schiffman is the principal investigator for this NSF grant and
the Professor James M. Douglas Career
Development Faculty Fellow in the Chemical Engineering Department. Andrews is
the co-principal investigator and the
Marvin and Eva Schlanger Faculty Fellow
in Chemical Engineering. Their project will
develop a new interdisciplinary approach
that leverages materials science and synthetic biology techniques to elucidate and
engineer interactions between bacteria
and biomaterial surfaces. (COE News,
February 2020)

•

•
•
•

NSF Early Career Awards
•
•
•
•

•

We are pleased to announce that the
UMass Board of Trustees voted on July 20,
2020, to award Sarah Perry tenure, with a
promotion to Associate Professor.
Congratulations, Sarah!!

Lauren Andrews
Peter Beltramo
Jungwoo Lee
Sarah Perry

College of Engineering
Awards
•

Sarah Perry
Awarded Tenure

Nick Wu, Armstrong/Siadat
Professorship
Shelly Peyton, Armstrong
Professorship
Wei Fan, Ed Price Professorship

Jungwoo Lee, Outstanding
Junior Faculty Member
Jessica Schiffman, Outstanding Teacher Award

Cover Articles
•
•
•

Nick Wu, Journal of Chemical Physics
Jungwoo Lee, ACS Biomaterials Science and Engineering
Wei Fan, Journal of the
American Chemical Society

40 Years of Service
at UMass
•
•

Curt Conner
Henning Winter

9

Graduate Degrees Awarded
May 2019 to May 2020
May 2019
Elizabeth Brooks, PhD (Chair: Shelly Peyton)
Engineering Synthetic Biomaterials for Cancer Drug Screening
Yuxi Wang, PhD (Chair: Christos Dimitrakopoulos)
Graphene Growth and Transfer and Beyond: Engineering Twist-Angle Layered Graphene and Interlayer Bond Formation Between Graphene Layers
Juanfeng Sun, MS (Chairs: Sarah Perry and Jessica Schiffman)
Electrospinning Nanofibers from Chitosan-Hyaluronic Acid Complex Coacervates
Lei Zheng, MS (Chair: John Klier)
Noncovalent Functionalization of Latex Particles Using High Molecular Weight Surfactant for HighPerformance Coatings

September 2019
Ashish Kumar, PhD (Chairs: Dimitrios Maroudas and Christos Dimitrakopoulos)
Modeling and simulation of driven nanopatterning of bulk-material and thin-film surfaces
Koushik Ponnuru, PhD (Chair: Friederike Jentoft)
Controlling selectivities in heterogeneously catalyzed aldol reactions
Sualyneth Galarza, PhD (Chair: Shelly Peyton)
Dynamic activation of primary astrocytes in a Human Brain Extracellular Matrix Hydrogel

February 2020
Poonam Liladhar Phalak, PhD (Chair: Michael Henson)
Metabolic Modeling of Multispecies Microbial Biofilms
Kiran Subramaniam Iyer, PhD (Chair: Murugappan Muthukumar, Polymer Science & Engineering)
Kinetics of the Crystal-Melt Phase Transformation in Semicrystalline Polymers

May 2020
Ryan Carpenter, PhD (Chair: Jungwoo Lee)
Elucidating Mechanisms of Metastasis with Implantable Biomaterial Niches
Bryan Sharkey, PhD (Chair: Friederike Jentoft)
Development and Characterization of Robust and Cost-Effective Solid Catalysts for Selective Biomass
Upgrading to Fuels and Chemicals by Deoxydehydration
Li-Wei Chang, PhD (Chair: Sarah Perry)
Sequence Control of Complex Coacervates
Shuo Sui, PhD (Chair: Sarah Perry)
Microfluidic platforms for advanced crystallography
Paige Liu, MS (Chair: Peter Beltramo)
Asymmetric Large Area Model Biomembranes
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Faculty Research Areas
Bioengineering: cellular engineering; metabolic engineering; targeted bacteriolytic
cancer therapy; synthesis of small molecules; systems biology; biopolymers;
nanostructured materials for clinical diagnostics, synthetic biology, and cancer immunotherapy
•
•
•

Lauren Andrews

•

Ashish Kulkarni (Kulkarni Research
Group)

•
•
•
•

Jungwoo Lee (Lee Research Group)

Neil Forbes (Forbes Research Group)
Michael Henson (Henson Research
Group)

Sarah Perry (Perry Research Group)
Shelly Peyton (Peyton Research Group)
Nianqiang Wu (Wu Research Group)

Catalysis and Sustainable Energy: conversion of biomass to fuels and chemicals,
hydrocarbon chemistry, C1 chemistry, acid
-base catalysis, electrocatalysis, microwave reaction engineering, computational
catalysis, microkinetic modelling, catalysis
thermodynamics, microporous materials
synthesis, mass transport in porous materials, catalyst characterization methods, in
situ spectroscopy
•

Omar Abdelrahman (Abdelrahman Research Group)

•
•
•
•
•
•

Peng Bai (Bai Research Group)
W. Curt Conner
Wei Fan (Fan Research Group)
Friederike Jentoft
Rolf Jentoft
Nianqiang Wu (Wu Research Group)

http://che.umass.edu/research

Materials Science and Nanotechnology:
design and characterization of new catalytic materials; nanostructured materials
for nanoelectronics, optoelectronics, and
photovoltaics; graphene and carbon nanomaterials; synthesis and characterization
of microporous and mesoporous materials; colloids and biomaterials; membranes;
biopolymers; rheology and phase behavior
of associative polymer solutions; polymeric materials processing
•
•

Peng Bai (Bai Research Group)

•
•
•
•

Christos Dimitrakopoulos

•
•

Sarah Perry (Perry Research Group)

•
•

H. Henning Winter

Peter Beltramo (Beltramo Research
Group)
John Klier
Dimitrios Maroudas
T.J. Mountziaris (Mountziaris Research
Group)
Jessica Schiffman (Schiffman Research
Group)
Nianqiang Wu (Wu Research Group)

Molecular, Multi-scale, and System-level
Modeling: quantum chemistry and density
functional theory; computational statistical mechanics; computational materials
science; computational fluid dynamics;
Hierarchical and equation-free multi-scale
modeling; machine learning and highthroughput screening; bioprocess systems
engineering; population-dynamics modeling
•
•
•

Peng Bai (Bai Research Group)

•

Dimitrios Maroudas

Jeffrey Davis
Michael Henson (Henson Research
Group)
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Departmental Research
Abdelrahman Research Group

Profile of Omar
Abdelrahman on
DOE Website Follows
His Academic
Journey to UMass
The Department of Energy
(DOE) website Energy Research
Newsletter recently carried
an enlightening profile about
Assistant Professor Omar Abdelrahman of the Chemical
Engineering (ChE) Department
dealing with what writer
ChoongSze Lee called Abdelrahman’s “non-traditional”
academic journey to the West.
After earning his doctorate in
Chemical Engineering at Syracuse University in 2016, Abdelrahman served as a postdoc
in former UMass ChE Professor
Paul Dauenhauer’s lab at the
University of Minnesota, an
experience which, along with
other influences, helped to
transform Abdelrahman’s view
of science. As Abdelrahman
said in the DOE article,
“Embrace what you have that
is non-traditional and nurture it
into your scientific brand. The
field of catalysis, and science in
general, thrives on those who
can see a problem differently
than others and propose unprecedented, paradigm-shifting
solutions.” (COE News, March
2020)
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Back: Sydney Foster; Middle: Ajibola Lawal, Han Chen; Front: Joshua Gopeesingh,
Shreya Thakkar, Omar Abdelrahman
Group Contact Info:
https://www.umasscatal.com/
@Omar_WithABeard
Omar Abdelrahman Email: abdel@umass.edu
Starting in the spring of 2019, the Abdelrahman Lab was all set up in their new space in Goessmann
Laboratory, working on designing new catalytic systems for renewable energy and chemical production. Founding graduate students Han and Ajibola are working on understanding metal oxide
and phosphorous based catalysts for the renewable production of polymer building blocks from
biomass, paving the way to the renewable production of resources like butadiene and isoprene.
The lab is also excited to welcome post doc Joshua Gopeesingh to work on our first NSF-funded
project, which reimagines catalysts as dynamically evolving materials that can be controlled
through targeted energetic oscillations. We are also excited to welcome our newest lab members,
first-year graduate students Shreya Thakkar and Sydney Foster. Shreya is off to a great start working on understanding the fundamentals of solvent environments on catalyst surfaces for selectivity
control, while Syd is redesigning calorimetry studies for catalyst surfaces to deepen our understanding of active site control.

Left to right: Shreya Thakkar, Omar Abdelrahman, and Sydney Foster. Discussing the design of a vapor
phase packed bed reactor house in a forced convection oven. Background: Han Chen and Ajibola Lawal.

Andrews Research Group
In the Andrews Lab, we have been continuing our research to develop microbial communities that can be
used to manufacture bioproducts efficiently and working
to develop therapeutic gut microbes. We have developed new synthetic biology tools for non-model microbes and genome-wide engineering. In collaboration
with Jessica Schiffman, we are also using these tools to
understand and prevent bacterial infections on biomaterial surfaces. Over the past year, we have celebrated the many accomplishments of our team. Stephanie
Call (ChE PhD) was awarded the prestigious NSF Graduate Research Fellowship and received the Google Cloud
2018 Academic All-District Women’s At-Large Division I
Team award at her alma mater, the University of Tulsa,
this spring. Matt Lebovich (ChE PhD) completed his NIH Andrews Lab Team (left to right): Matt Lebovich, Min Zeng, Kieran
UMass Biotechnology Training Program Fellowship. Under- Tay, Hyerim Ban, Maggie Dreishpoon, Kira Levenson, Nate Howitz,
graduate researcher Kira Levenson (BMB UG) was awarded Stephanie Call, Lauren Andrews. Not pictured: Sneha Arora, Branthe Jessica Hayes Memorial Scholarship from the Biochemdon Ugbesia, Vanessa Vu, and Brian Voke.
istry department. Maggie Dreishpoon successfully defended her honors senior thesis research and graduated with honors. Lauren Andrews received an NSF CAREER award, an ADVANCE
Collaborative Research Seed Grant (with Jessica Schiffman), an NSF Biomaterials research grant (with Jessica Schiffman), and the
Marion & Jasper Whiting Foundation Fellowship. Our group created a hands-on lab activity ("Bioengineering: How Engineering Cells
Could Save a Million Kids per Year”) for high school students to learn about our research, and we had so much fun presenting at
various events, including the North Central Massachusetts Talent Search and the Women in Engineering & Computing Career
Day. (Lauren Andrews Email: lbandrews@umass.edu)

Bai Research
Group
Group Contact Info:
https://people.umass.edu/pengbai/
Peng Bai Email:
pengbai@umass.edu
Top row: Omeet Patel, Peng Bai, Gerry Dang; Bottom row: Sam Hoover, Anne Le,
Shubham Malviya
The Bai group develops advanced multi-scale modeling and machine-learning methods, and applies them to study catalysis and
separation in complex environments. Current research focus includes the investigation of catalytic systems containing high degrees of configurational diversity for parts not directly connected to the active sites: enzyme-like substrates that can adapt to the
reacting species; 3-dimensional framework catalysts (zeolites and MOFs) that “recognize” molecules; and complex solvents with
hydrophobic and hydrophilic domains. The beauty as well as the challenges of these systems arise from the fact that parts surrounding the active sites bestow much of the selectivity via non-covalent interactions. As a result, new tools and methods need
to be developed to incorporate the sampling of phase space with the modeling of the reaction itself. Improved understanding in
these areas may unlock the ability to select the optimal solvent system or 3D framework structure based on the desired reaction,
or to design enzyme-like, ultra-efficient catalysts using abundant elements, which will lead to significant gains in yields and selectivity for a wide range of reactions in the production of fuels and chemicals and the upcycling of plastic waste.
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Beltramo Research Group
Research in our group focuses on applying fundamental engineering principles and novel techniques to understand and engineer
interfacial processes. Interfaces are everywhere, so our research
has applications ranging from creating biomimetic materials for
drug delivery to stabilizing emulsions in the food and petroleum
industries. We use well-defined model experiments to duplicate
the essential physics of these intricate problems, building in complexity through a bottom-up approach as we go along. In the
realm of biophysics, we’re interested in how information passes
through the cell membrane and how particle/membrane interactions and material properties can be measured, controlled and
exploited. In colloid science, we’re imagining how particle size,
shape and surface chemistry can be manipulated to create superstable emulsions and develop novel photonic materials. Our research is interdisciplinary, possessing strong intellectual overlap
between chemical engineering, physics, biology, and materials
science.

From left to right: Guinevere Tillinghast, Sam Trevenen,
Oscar Zabala, Paige Liu, Prof. Peter Beltramo; not pictured:
Shreyas Joshi

Recent Awards:
2020

NSF CAREER Award
Lilly Teaching Fellowship

2019

American Chemical Society
Doctoral New Investigator
Award
Student-Centered Teaching &
Learning Fellowship

Group Contact Info:
https://beltramolab.com/
@SoftMatEng
Peter Beltramo Email:
pbeltramo@umass.edu

Outreach:
The Beltramo Group recently participated in the Discovery Museum
(Acton, MA) Meet the Scientists night, where children learned about
cell membranes by playing with soap bubbles!
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Fan Porous Materials Research Group

From left to right:
Dr. Xiaoli Wang, Jonathan Delaney, Jonathan
Chen, Neal Chadha, Kaivalya Gawande, Dr. Feijian Chen, Jason Gulbinski,
Sanket Sabnis,
Prof. Wei Fan

Research Overview
The research of our group focuses on the rational synthesis of nanoporous materials for biorefinery and drug delivery. The pore structure and size, surface properties and active sites
are tailored based on the comprehensive understanding of their crystallization mechanism.
Group Contact Info:
https://people.umass.edu/wfan/
Wei Fan Email: wfan@ecs.umass.edu

Forbes Research Group
Research in the Forbes Lab is at the interface of engineering and medicine. We use fundamental
principles to understand and control the mechanisms of human disease. The central theme of all
projects is molecular transport in biological systems. The research is composed of experimental
and computational techniques at the intersection of biomedical engineering, tumor biology, microbiology, and synthetic biology. Projects are focused on developing treatments for cancer, but
this technology can be applied to many diseases and biomedical problems. Several specific research areas are:

•

Engineer bacterial therapies that target tumors, penetrate tissue and deliver specifically
designed anticancer molecules. We call this approach intratumoral therapeutic delivery. The
ultimate goal is to create treatment modalities to treat patients with drug-resistant tumors
and metastatic disease.

•

Design of genetic circuits to control the motility and protein expression of bacterial vectors.

•

Develop in vitro devices to quantify the transport of drugs and bacterial vectors in tumor
tissue.

•

Build computational tumor models to predict optimal drug designs and treatment strategies

COVER ARTICLE BY
FAN GROUP:
The collaboration work with
Prof. Scott M. Auerbach's paper,
"Critical Role of Tricyclic Bridges
Including Neighboring Rings for
Understanding Raman Spectra
of Zeolites" (Link) is published in
Journal of the American Chemical Society. Congratulation to
Song Luo and Tongkun Wang!
The news is published on public
media Eurekalert, Nanowerk,
Phys.org, Science Daily, and
Chemeurope.

Forbes and Van Dessel Win
$2,500 in Massachusetts
Technology Transfer Center
Business Pitch Competition
The UMass News Office reports that
Ernest Pharmaceuticals, a startup
venture co-founded by Professor Neil St. John Forbes of the
Chemical Engineering Department
and based in UMass Amherst’s Institute of Applied Life Sciences (IALS),
is one of four companies each to win
$2,500 from the Massachusetts
Technology Transfer Center (MTTC)
in a business pitch poster competition in Boston. Forbes founded the
company with current Ernest Pharmaceuticals CEO and bioengineer
Nele Van Dessel. The MTTC award
recognizes the groundbreaking
young biotech firm for its research
on programmed bacteria that deliver
anticancer treatment to tumors.

Check out the Video
Forbes Research Group: http://www.ecs.umass.edu/~forbes/
Forbes Twitter Feed:
@forbeslabumass
Neil Forbes Email:
forbes@ecs.umass.edu
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Henson
Research Group

From left to right: Natthapong (Feem) Sueviriyapan, Taylor Lewis
(undergraduate, graduated May 2020), Professor Henson, Poonam Phalak
(PhD, graduated May 2020), Boyang Li, Ayushi Patel, Xiangan (Shawn) Li.
Not pictured: Naresh Kandlapalli, Robert Sourk, Arsh Vyas.
Group Contact Info:
http://www.ecs.umass.edu/che/henson_group/
Michael Henson Email:
mhenson@umass.edu

Over the past year, the Henson Group has continued to
develop system-level models and apply process engineering concepts to problems in human health and renewable chemical production. Our research in human
health is focused on computational modeling of bacterial
communities that promote health, such as the human
gut microbiota or cause polymicrobial infections associated with cystic fibrosis and chronic wounds. We are
particularly interested in multispecies biofilms in which
the unique metabolic capabilities of different bacterial
species combine with diffusion-controlled growth environments to allow the cooperation of disparate organisms across space and time. We have developed a novel
modeling approach that integrates biofilm experimental
data to unravel the complex design principles of these
spatially-structured communities. In the domain of renewable chemicals, we have been using computational
modeling to design synthetic bacterial communities for
conversion of waste gases and plant-derived carbohydrates to platform chemicals such as butyrate and isobutanol. We have developed novel modeling methods for
spatially varying bubble column bioreactors used commercially for gas fermentation to enable integrated cellular system and bioreactor process design.

Jentoft Research Group
Group Research Focus

Friederike Jentoft Email: fcjentoft@umass.edu

The Jentoft Group develops and improves catalysts and catalytic processes for conversion of petroleum- and biomass-derived feedstocks to
fuels and chemicals. The group focuses on acid-base catalysis and reductive transformations such as hydrogenation and deoxygenaton. The
key to a rational design of better catalysts and processes is a deep understanding of the reaction mechanism and the nature and role of the
catalytically active sites. Catalytic and spectroscopic experiments complement each other in the Jentoft Lab. The group has extensive expertise
in spectroscopic analyses of solid catalysts “at work,” which includes observation of the catalyst surface at reaction temperature in a gaseous
or liquid reaction medium, and interpretation of spectra obtained under such conditions.
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Jentoft Research Group continued

Graduate Student Award

New Group Members: Isaac Ogabiela (PhD student, Fed. Univ. Techn. Minna, Nigeria)
and Aditya Rane (M.S. student, Univ. Mumbai, India) - back row, right and back row, left.

New Funding from DOE
Jentoft was awarded a new $550,000 grant from the Department of Energy - Basic Energy Sciences
program. The proposal is entitled “Acid Catalysis Design Guided by Spectroscopic Analysis of Reaction Networks.” Acid catalysis is a key technology in the manufacture of fuels and chemicals from
petroleum-derived or biomass-derived feedstocks. Reaction mechanisms for acid-catalyzed transformations are abundant in the literature, but direct evidence for postulated surface intermediates and
their involvement is scarce. Knowledge of the surface chemistry is essential to meet practical challenges, such as controlling selectivity and avoiding catalyst deactivation. The Jentoft Group applies
infrared and ultraviolet-visible spectroscopies to identify intermediates present on the surface of the
operating catalyst. While the target reaction is methanol-to-olefins conversion, the findings will
have broad validity and will apply to acid-catalyzed processes and zeolite catalysts.

Conferences, Professional Service, and Broader Impacts

Eric D. Hernandez, AIChE Catalysis and Reaction Engineering Division Student Travel
Grant Award, awarded during
Division dinner in November
2019.
Recent publications by
Eric Hernandez:
Experimental and DFT calculated IR spectra of guests in
zeolites: acyclic olefins and
host-guest interactions, B.
Manookian, E.D. Hernandez,
M.D. Baer, C.J. Mundy, F.C.
Jentoft, S.M. Auerbach, Journal of Physical Chemistry C
124 (2020) 10561-10572.
Spectroscopic signatures reveal cyclopentenyl cation contributions in methanol-toolefins catalysis, E.D. Hernandez, F.C. Jentoft, ACS Catalysis
10 (2020) 5764−5782.

Recent publication by
Bryan Sharkey:

With co-organizers of symposium “Frontiers in Catalysis for
Energy and Sustainability“ and speakers at the ACS Meeting in
Orlando 2019
Jentoft gave a keynote lecture titled “Reaction sequences on solid acid surfaces elucidated by
in situ spectroscopy” at the 26th North American Catalysis Society Meeting, Chicago, IL, June 23
-28, 2019.
The Jentoft Group presented a poster at the “College of Engineering Graduate Diversity Recruitment Day,” highlighting the research in the group. Co-PI Friederike Jentoft hosted a table
for conversations with visiting students.

Fundamental insights into
deactivation by leaching during rhenium-catalyzed deoxydehydration, B.E. Sharkey,
F.C. Jentoft, ACS Catalysis 9
(2019) 11317-11328.
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Kulkarni Research Group
Group Contact Info:
http://kulkarnigroup.com/
@ashishkulkarny
Ashish Kulkarni Email:
akulkarni@engin.umass.edu

From left to right: Nilesh Deshpande, Anujan Ramesh, Dipika Nandi, Anthony Brouillard, Anh
Nguyen, Ashish Kulkarni and Sahana Kumar

Research Update:
The Kulkarni Lab works at the interface of engineering and
immunology to design clinically translatable imaging and
therapeutic platforms for cancer immunotherapy applications. Specifically, Anujan et. al. recently demonstrated
that a dual-inhibitor loaded nanoparticle enhances macrophage immunotherapy in aggressive murine tumor
models. Also, a Nitric Oxide (NO) Nanoreporter was designed and used, for the first time, to efficiently monitor
macrophage immunotherapy response in real time.
Awards
2019
2019
2019
2020
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NextGen Star Award, American Association
for Cancer Research
Young Innovator Award, Cellular and Molecular Bioengineering
American Cancer Society Research Scholar
Grant
Department of Defense, PRCRP Idea Award

https://youtu.be/C2A0x13Jio0
Ashish Kulkarni, a biomedical engineer, is working with an
interdisciplinary research group to develop new ways to
treat cancer. Using a nanotherapeutic platform, these
new methods are showing powerful results with less side
effects for patients.

Lee Research Group

Ryan Carpenter
https://doi.org/10.1021/
acsbiomaterials.9b00978
Scaffold-Assisted Ectopic Transplantation of Internal Organs and
Patient-Derived Tumors

Front row: Gary Ren, Dan Nguyen, Kyle Papulis, Prof. Jungwoo Lee , Duong Nguyen;
Left to right behind them: Parker Bowden, Jun-Goo Kwak, Eugene Cheong, Ryan
Carpenter, Prithil Sen, Yongkuk Park, Katherine Daniel, Andrew Orenburg

Website: blogs.umass.edu/jungwoo/
Twitter: twitter.com/JWLeeJWL
Email:
jungwoo@umass.edu
Our current research focuses on bioengineering and therapeutic targeting of the bone
marrow microenvironment that implicate clinical importance as a major reservoir of adult
stem cells that are in constant production of mature blood cells, a key regulator of body
homeostasis via continuous cross talk with distant organs, and in instances of a cancerous
lesion, a potent instigator of metastatic spread. With core expertise in biomaterials, microfabrication, cellular engineering, and biomedical imaging, we study underlying roles of
bone marrow extracellular matrices and stromal cells in forming and sustaining highly
regenerative microenvironments as well as their transformation in pathological and aging
processes. The science and technology under the study are expected to contribute to
broad areas of research, including regenerative medicine, cell transplantation, stem cell
niche targeting therapeutics, tumor metastasis, immunotherapy, and aging. Our research
will gradually expand to create other lymphoid tissue analogues (e.g., lymph nodes, thymus, spleen) while pursuing extensive collaboration to drive adoption of these models by
basic, clinical, and industrial researchers in stem cell and cancer biology.

Ryan Carpenter
https://www.liebertpub.com/doi/
abs/10.1089/ten.tec.2019.0333
Fabrication of Bioactive Inverted
Colloidal Crystal Scaffolds Using
Expanded Polystyrene Beads

Jun-Goo Kwak
Awards
•
•
•
•

President Young Investigator Award from the Korean Institute of Chemical Engineers
Outstanding Junior Faculty Award from the College of Engineering, UMass Amherst
National Science Foundation CAREER Award
Early Career Investigator Award from METAvivor Foundation

https://onlinelibrary.wiley.com/
doi/abs/10.1002/adhm.202070016
Thermoresponsive Inverted Colloidal Crystal Hydrogel Scaffolds for
Lymphoid Tissue Engineering
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Dimitrakopoulos and
Maroudas are co-inventors
of mechanically superior
carbon materials
Professors
Christos
Dimitrakopoulos and Dimitri Maroudas are co-inventors of a technology for generating twodimensional carbon material
structures with superior mechanical properties based on
multilayer graphene. Their patent entitled “Multilayer Graphene Structures with Enhanced
Mechanical Properties Resulting
from Deterministic Control of
Interlayer Twist Angles and
Chemical
Functionalization” [U.S. Patent No. US
10,562,278 B2] was issued on
February 18, 2020 and was coauthored by Prof. André R. Muniz—former Ph.D. student of
Prof. Maroudas and UMass
chemical engineering alumnus
('11PhD) who is now a professor
of chemical engineering at the
Federal University of Rio Grande
do Sul in Porto Alegre, Brazil—
and Dr. D. Kurt Gaskill of the
Naval Research Laboratory.
This invention sets the stage
for the fabrication of graphenediamond nanocomposite structures with strong covalent interlayer bonds between carbon
atoms in adjacent graphene
layers, induced by chemical
functionalization such as hydrogenation or fluorination of a
fraction of the carbon atoms in
the graphene layers, which have

Maroudas
Research
Group

Paper by Dimitri Maroudas and collaborators on plasma-facing
materials makes the cover page of Surface Science
A recent article co-authored by Prof. Dimitri Maroudas and his research collaborators at the University of
Tennessee Knoxville, Dr. Dwaipayan Dasgupta and Governor’s Chair Professor Brian D. Wirth, was selected for the cover page image of the journal Surface Science (volume 698, August 2020), the leading surface
physics and chemistry journal published by Elsevier. The paper (https://doi.org/10.1016/
j.susc.2020.121614) is entitled “Prediction of Temperature Range for the Onset of Fuzz Formation in Helium-Plasma-Implanted Tungsten” and reports significant findings toward understanding the formation of
the so-called “fuzz” surface nanostructure in tungsten following low-energy helium plasma exposure.
Tungsten is the material of choice for plasma-facing components (PFCs) in nuclear fusion reactors. Fuzz
formation on tungsten surfaces following plasma exposure is detrimental to fusion reactor operation;
understanding and predicting fuzz formation in PFC tungsten has been a major challenge in this field of
research for the past 15 or so years, since the phenomenon was first observed experimentally. This study
demonstrates that, at sufficiently long periods of plasma exposure, fuzz can grow on PFC tungsten surfaces at temperatures lower than those reported in the literature, and provides the first mechanistic explanation for the role of temperature in the onset of fuzz formation. The article also was announced on
Elsevier’s Physics Twitter channel. Dwaipayan is a recent Ph.D. graduate of Prof. Maroudas’s group an
alumnus of the department (Ph.D., ‘16), and he is currently a postdoctoral research associate at the University of Tennessee Knoxville.

exceptional mechanical properties.

Paper from Maroudas’s research on graphene derivatives and metamaterials selected as Journal of Applied Physics Editor’s Pick
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An article from Dimitri Maroudas’ research program on graphene derivatives and metamaterials
on “Effects of Pore Morphology and Pore Edge Termination on the Mechanical Behavior of Graphene Nanomeshes,” [Journal of Applied Physics 126, Article No. 164306 (2019); https://
doi.org/10.1063/1.5125107] was one of five articles to be selected as an Editor’s Pick and highlighted on the Journal of Applied Physics home page for the week of 10/28/2019. The paper was
co-authored by Ph.D. student Mengxi Chen, postdoctoral researcher Dr. Lin Hu, and professors
Ramasubramaniam (MIE) and Maroudas. Based on atomic-scale simulations of dynamic deformation (uniaxial tensile straining) tests on graphene nanomeshes (GNMs), also known as nanoporous graphene sheets, the study reported in the article established the dependences of the
ultimate tensile strength, fracture strain, and toughness of the GNMs on the nanomesh porosity
and derived scaling laws for GNM strength-density relations. The study also found that the
GNMs’ mechanical response is anisotropic for pore morphologies deviating from circular and
that pore edge termination with hydrogen atoms causes a reduction in the elastic stiffness,
strength, deformability, and toughness of the nanomeshes. In spite of an exponential decay in
the GNM tensile strength with increasing GNM porosity, the study found that even highly porous GNMs remain particularly strong and deformable, demonstrating that graphene nanomeshes constitute very promising two-dimensional mechanical metamaterials.

Mountziaris Research Group
Mountziaris Returns from Government Service as
NSF Program Director
Lakis Mountziaris has returned to full-time teaching and research after completing
a four-year appointment as program director for Process Systems, Reaction Engineering, and Molecular Thermodynamics at the National Science Foundation
(NSF). At NSF, Mountziaris coordinated strategic planning and fiscal administration of government-sponsored research, developed new proposal solicitations,
coordinated proposal evaluation and award administration, mentored academic
researchers on proposal preparation, and collaborated with program directors
from NSF and other federal agencies on the development of multidisciplinary
proposal solicitations. He led the team of NSF Program Directors who developed
the Distributed Chemical Manufacturing (DCheM) funding solicitation for the
Emerging Frontiers in Research and Innovation (EFRI) program, after winning a
nationwide ideas competition (https://www.nsf.gov/pubs/2019/nsf19599/
nsf19599.htm). The EFRI-DCheM solicitation aims to support fundamental research on modular process plants that are able to take advantage of distributed
feedstocks and product delivery needs, or to address environmental remediation
problems at the source. The EFRI-DCheM research projects have the potential to
revolutionize the chemical process industries while promoting energy and environmental sustainability. Mountziaris was also co-leader of NSF initiatives on LowTemperature Plasma Science and Technology, Real-Time Learning and DecisionMaking in Engineered Systems (Real-D), and Re-entry to Active Research Program
(RARE); served as member of the Strategic Planning Committee of the Directorate
for Engineering and the NSF-wide Steering Committee on Harnessing the Data
Revolution and was appointed Chair of the Congressional Review Board of the
Solid Oxide Fuel Cells Program of the US Department of Energy.
At UMass, Mountziaris is working with graduate student Haley Keister and senior
research fellow Jun Wang on template-assisted synthesis of semiconductor nanocrystals (quantum dots) and their applications in novel biological sensors for drug
discovery and point-of-care clinical diagnostics. Mountziaris and Wang are coinventors of a recent US Patent (No. US 10,184,935 B2) on “Quantum dot-based
optical sensors for rapid detection and quantitative analysis of biomolecules and
biological materials”. The Mountziaris Research Group contributes to the mission
of the Center for Personalized Health Monitoring of the UMass Institute for Applied Life Sciences.

Mountziaris Research Group:
https://che.umass.edu/
mountziaris-research-group
Twitter:
https://twitter.com/
tjmountziaris
Email:
tjm@ecs.umass.edu

Lakis Mountziaris

Haley Keister

Lakis Mountziaris at NSF with Professor Frances Arnold of Caltech, 2018
Nobel Laureate in Chemistry, and Professor Steven Peretti of NCSU.
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Perry Research Group

UMass-3M Diversity in
STEM Lecture Series

Front row: Yimin Sun, LlabLlama, Whitney Blocher McTigue, Elizabeth Voke, Sarthak Saha,
Prof. Sarah Perry, Dr. Vanda Liadinskaia; Back row: Dr. Mingjun Zhou, Hansen Tjo, Xiangxi
“Zoey” Meng, Josh McGee, Matt Labbe, Alistaire Rauch, Greg Donovan, Shuo Sui, Ali Ahmad Jallow; Not shown: Li-Wei Chang, Nicholas Bryant, Xianci Zeng
Group Contact Info:

https://www.umass.edu/perry/
@perrys_lab

Sarah Perry Email:

perrys@engin.umass.edu

Accomplished in the last year:
•
•
•
•

Dr. Perry was awarded tenure and promoted to Associate Professor
Won the 3M Non-Tenured Faculty Award
Received an NSF CAREER Award
Received a collaborative R21 funded to encapsulate viruses

Additionally, in her lab group...
•

•

•

•
•
•
•
•

Sarah Perry graduated her first group of
PhD students: Li-Wei Chang (now a
posdoc with Prof. Daeyeon Lee at Penn),
Yalin Liu (starting at Henkel), Shuo Sui
(postdoc with Prof. Lois Pollack at Cornell), and Whitney Blocher McTigue
(postdoc with Prof. Charles Sing at Illinois Urbana-Champaign)
Graduated senior Elizabeth Voke was
named a Rising Researcher and will be
pursuing a PhD in ChemE at UC Berkeley
this fall
Newly minted Ph.D. Li-Wei Chang holds his
Graduated senior Gregory Donovan (joint
hand stitched defense memento (stitched by
with Schiffman lab) will be pursuing a
Sarah Perry, who is holding LlabLlama)
PhD at Colorado ChemE this fall
Sarthak Saha won a CBI Fellowship
Whitney Blocher McTigue got the Eldridge Award for best GRASS Talk in 2019
Joshua McGee (rising senior) won
1st place in the AIChE poster session
Hansen Tjo (rising senior) and Elizabeth Voke (graduated senior) won 2nd place in the AIChE
poster session
Elizabeth Voke (graduated senior) won an honorable mention for her NSF GRFP proposal

In fall 2019, Professors Laura Bradley
and Sarah Perry secured an educational grant from the 3M Foundation to
support a UMass-3M Diversity in STEM
Lecture Series. The main goal of the
lecture series is to inspire underrepresented students (undergraduate and
graduate) to follow rewarding careers
in STEM by hearing lectures directly
from underrepresented scientists and
engineers in industry, academia, and/
or government institutions. Events aim
to increase the diversity of invited
speakers on campus while providing a
space for open and constructive conversations on the obstacles faced by
underrepresented groups in STEM. In
addition to highlighting the contributions of underrepresented scientists
and facilitating networking opportunities for students, the lecture series
provides invited speakers a platform
for sharing their research and establishing collaborations at UMass Amherst.
The inaugural event in December 2019
hosted Dr. Maria Appeaning (3M) and
was a fantastic start to the series. Our
main metric for success is student participation. There were ~75 total students who attended the seminar, a
coffee-hour conversation, and a networking breakfast. The second and
third events originally scheduled for
spring 2020 were rescheduled for fall
2020. The lecture series will continue
(virtually)
hosting
Dr.
Amalie
Frischknecht (Sandia National Laboratory) on September 29 and Prof. Alfredo Alexander-Katz (MIT) on October
23rd. A second cycle of funding was
recently secured that will enable the
extension of the lecture series promoting further community engagement in discussions on diversity and
innovation in STEM.

22

Peyton Research Group
OF NOTE
AIChE Features Peyton in LGBTQ+
ChemE Professional Series
Shelly Peyton, a professor in the Chemical Engineering (ChE) Department and
an adjunct faculty member of the Biomedical Engineering Department, was
showcased as a “Featured LGBTQ+
ChemE Professional” in a long interview on the American Institute of
Chemical Engineer (AIChE) ChEnected
website.
Shelly Peyton Elected to American
Institute for Medical and Biological
Engineering College of Fellows
Associate Professor Shelly Peyton of
the Chemical Engineering Department
has been successfully elected to the
American Institute for Medical and
Biological Engineering (AIMBE) College
of Fellows – Class of 2020. Peyton and
Forbes won the Manning Prize given by
the UMass Amherst Institute of Applied
Life Sciences.
John Klier Reports on Teams
Developing New Class of
“Cryptic Materials”
Chemical Engineering (ChE) Department Head John Klier reports that a
ChE team consisting of himself, Shelly
Peyton, and Sarah Perry is collaborating with Todd Emerick in the UMass
Polymer Science and Engineering Department and Anna Balazs at the University of Pittsburgh to investigate a
new class of materials, known intriguingly as “cryptic materials,” which
undergo strengthening in response to
mechanical deformation. Klier explains
that these cryptic materials can be
applied to a wide range of valuable
applications, including biomaterials,
contact lenses, absorbent materials,
wound-healing materials, coatings,
adhesives, high-performance composites, and many other applications.
Peyton Profiled in UMass
Amherst Video Series
Professor Shelly Peyton of the Chemical Engineering Department is the subject of a video in the UMass Amherst
Video Profile Series.
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Top: Bryan Kennedy, Aritra Nath Kundu, Katie Bittner, Carey Dougan, Shelly Peyton
Front: Hyuna Kim, Akaansha Rampal, Ning Tseng

Group contact info:
https://www.peytonlab.org/
@peytonlab

Shelly Peyton Email:
speyton@ecs.umass.edu

Research Update:
We are several women and
men, engineers and biologists,
and our mission is to learn how
cells process information from
their chemical and physical tissue environment. We
design polymeric biomaterials
to create models of human
tissue, and use them to study
how cells move, grow, and respond to drugs in different tissue environments. We use this
approach to find new ways to
stop cancer metastasis, discover more effective cancer drugs,
prevent heart disease, and
build scaffolds for regenerative
medicine.

https://youtu.be/4Ud6noc4WnU
Congratulations to Sualyneth Galarza
for winning the 2019 best Dissertation
Awards, along with Ashish Kumar

We are always looking for new
members, contact us!

Akaansha Rampal, Ning-Hsuan Tseng, and Shelly Peyton

Schiffman Research Group
OF NOTE
Jessica Schiffman receives 2020
College of Engineering Teaching Award
Professor Schiffman received one of
the two 2019-2020 College of Engineering
Outstanding Teaching Awards, excelling as
a teacher and a mentor, with outstanding
contributions to a large undergraduate
core course in kinetics and reactor design,
as well as an innovative, broadly enrolled
graduate course on nanostructured biomaterials. (COE May 2020, Group website,
March 2020)

Perry Research Group

Jessica Schiffman Developing Bio-Inspired
Membrane to Capture COVID-19 Airborne
Droplets
Left to Right: 1st row: Emily Diep, Jana Latayan, Brandon Barajas ; 2nd row: Mengfei Huang,
Prerana Rathore, Jessica Schiffman; 3rd row: Vanda Liadinskaia, Gregory Donovan, Irene Kurtz,
Abraham Waldman; 4th row: Ali Jallow, Rushabh Shah, Aydin Cihanoglu ; 5th row: Shao-Hsiang
Hung, Jared Bowden, Jichao Song

Group contact info:
https://www.umass.edu/schiffman/
https://twitter.com/SchiffmanLab

Jessica Schiffman email:
schiffman@ecs.umass.edu

We are a diverse and imaginative team that innovates “green” bioinspired materials to tackle grand
challenges in human health. Our research is interdisciplinary in nature, drawing influences from
chemical engineering, materials science, and microbiology. We have two synergistic research thrusts
that enable us to design next-generation materials for a range of biomedical, environmental, and
industrial applications.
Thrust 1. Establishing, understanding, and controlling microbial interactions with materials. We bring
an excellent understanding of materials science and mechanics to the world of microbiology and
merge these disciplines with genome engineering. We established that bacteria can “sense” the
physical properties of a biomaterial (Young’s modulus, viscoelasticity, thickness) and that these properties alter microbial attachment behavior. This work addresses the grand challenge humanity faces
as microorganisms continue to gain tolerance to commercial antibiotics. In the U.S. alone, antimicrobial tolerance causes >2 million infections and 23,000 deaths per year.
Thrust 2. Synthesizing materials using green chemistry and bioinspiration. We look to nature to unveil
creative ways to reduce our dependence on petroleum-derived polymers, organic solvents, and commercial antibiotics. Examples of our patented materials include antibacterial nanofiber wound dressings made from crab shells and cinnamon, resilient antifouling coatings produced using an allaqueous method, and antifouling
membranes used for water purification inspired by the pitcher
plant.
Taking both thrusts synergistically, we are developing translational materials that (i) deliver biologically derived antimicrobials
that do not encourage resistance
genes, (ii) delay microbes from
sticking to surfaces using structure-property relationships, and
(iii) intelligently combine chemical and mechanical approaches
to maximize biological activity.

Schiffman and her UMaine counterparts
received grants totaling more than
$225,000 from the National Science Foundation’s (NSF) early concept grants for
exploratory research program, also called
EAGER. Collaborating on the project are
UMaine biomedical engineer Caitlin Howell and virologist Melissa Maginnis. (COE
August 2020)
Jessica Schiffman and Lauren Andrews
Receive NSF Grant to Unveil Mechanisms
of Bacterial Attachment to Hydrogelcoated Medical Devices
NSF funding will support fundamental
research that aims to understand how
bacteria attach to polymer materials and
enable the re-engineering of hydrogelcoated biomedical devices, which include
catheters, implants, wound dressings, and
contact lenses, that can better prevent
bacterial infections. (COE February 2020)
Jessica Schiffman is Among the
2020-2021 Cohort of ADVANCE
Faculty Fellows
The 39 selected faculty, each representing
different departments, will be partnering
with the UMass ADVANCE leadership team
to promote gender equity for faculty at
UMass. UMass ADVANCE seeks to understand and address systemic and intersectional inequalities to lay the groundwork
for a fairer, more equitable, diverse and
inclusive campus.
Jessica Schiffman Honored with the
American Chemical Society Applied Materials & Interfaces Young Investigator
Award

Jessica Schiffman and Emily Diep
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Wu Research Group

Hui Yang
Postdoctoral Fellow
Ph.D. in Chemistry,
Chinese Academy of
Sciences, 2016

Dr. Nianqiang “Nick” Wu is Armstrong/Siadat Endowed Professor in Materials Science in Department of Chemical Engineering at UMass Amherst. He is a Fellow of the Electrochemical
Society (ECS) and Royal Society of Chemistry (RSC). He recently received the prestigious Electrochemical Society Sensor
Division Outstanding Achievement Award, which recognizes
his significant research and technical achievements in the
sensor field. He is also named 2019 Global Highly Cited Researcher from Clarivate Analytics (Web of Science), which
recognizes the world's most influential researchers of the past
decade. This has increased the number of this prominence
recognition from ten to eleven at UMass Amherst.
Dr. Wu’s research is focused on electrochemical and optoelectronic materials. He strives to gain a fundamental understanding of the charge transfer and energy transfer processes in
materials, and to transform that fundamental knowledge to
biomedical and renewable energy applications.

Nianqiang “Nick” Wu

In the biomedical engineering area, Dr. Wu develops biosensors and lab-on-chips as point-ofcare testing devices for detection of human diseases such as traumatic brain injury, illicit drug
uptake, HIV infection, and COVID-19. For example, he is collaborating with researchers at UMass
Medical School and the Amherst campus to establish a new research program on development
of portable devices for rapidly testing COVID-19 infection at home or in clinics, and monitoring
treatment and immuno-response of COVID-19. In addition, he is also developing plasmonic materials as photodynamic therapy agents, which is a new addition to precision medicine. This new
photodynamic therapy process can be used for site-specific cancer treatment with minimized
side effects.
In the renewable energy area, Dr. Wu conducts research on all-solid-state lithium-ion batteries
for electric vehicles and mobile phones. He is developing new polymer-ceramic composite materials to replace liquid electrolytes in current commercial batteries, which will greatly improve the
safety of batteries. In addition, he is designing plasmonic photo-electrocatalysts for solar hydrogen generation and fine chemical synthesis, such as ammonia synthesis at room temperature.
Botong Liu
Research Fellow
Ph.D. in Photoelectric
Functional & Information
Materials, Nanjing Tech
University, 2019

More details about Dr. Nick Wu’s research group can be found on his home page.
Wu Research Group web page:
https://people.umass.edu/nianqiangwu/
Google Scholar Page:
https://scholar.google.com/citations?user=JIYQ-BQAAAAJ&hl=en
Nick Wu’s email address:
nianqiangwu@umass.edu
Nick Wu’s useful list of links:
https://people.umass.edu/nianqiangwu/links.htm

Sample Research Projects:

Jennifer Boryczka
Graduate Student
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•
•
•
•
•
•

ECS and Breast Cancer Dormancy
Drug Screening Tumor Spheroids
Do zwitterions protect implants
Controlling the Michael Reaction
Biomaterials and Systems Biology
New dynamic gels

•
•
•
•
•
•

Tumor spheroids for drug screening
Smooth muscle cell stiffness sensing
Mechanics of Bone Marrow
Hydrophilic zwitterionic gels
3D synthetic tissue mimics
Modeling 3D cell motility

Undergraduate Highlights
Elizabeth Voke one of 8 Campus Rising Researchers

A

s Research Next says about its eight new Rising
Researcher recipients, “A revolutionary spirit
runs through our veins at UMass Amherst. It
inspires us to think in new ways and to challenge convention. This semester we celebrate eight students
with the Rising Researcher award in recognition of
their unconventional and inspiring approaches….”
Commonwealth Honors College student and chemical
engineering major Elizabeth Voke ’20 has worked in
Professor Sarah Perry’s lab since 2017. Her experimental research projects investigate the fundamental
principles of self-assembly of large polymer systems.

Elizabeth Voke ’20

subject of increasing excitement and research in the
areas of encapsulation, drug delivery and stabilization,
and underwater adhesion," says Voke.
Her honors thesis research, which looks at the encapsulation of proteins into coacervate phases for drug
delivery applications, has landed her an opportunity to
collaborate with a Fortune 500 company headquartered in the United States. Voke has also worked in
the Keasling lab at UC Berkeley as an Amgen Scholar.

Voke focuses on complex coacervation, a dense, polymer-rich liquid phase that results from the interaction
of oppositely-charged polymers in water. While these
types of materials have been used in industry for
years, basic understanding of their self-assembly is
limited.

“Research and class studies have intertwined and
complemented each other throughout my undergraduate experience. My research projects have fueled an
interest in drug delivery and tissue engineering applications. They have taught me to think critically about
problems, investigate solutions, and adapt quickly—all
skills which have helped me navigate my rigorous
curriculum,” says Voke. (UMass Research Next, May
2020, COE May 2020)

“Complex coacervation has a long history of use in
food and personal care products, which has been the

Elizabeth will be pursuing a PhD in Chemical Engineering at UC Berkeley this fall.

MacFarlane Doubles down on Minute Pitch Victory
During UMass Innovation Challenge Seed Pitch

F
Connor
MacFarlane ’23

irst-year undergraduate Connor MacFarlane of
the Chemical Engineering Department won
$5,000 at the UMass Innovation Challenge Seed
Pitch on November 20 for his Improved Insulin Delivery venture. The Seed Pitch was the second stage of
the four-part Innovation Challenge. MacFarlane’s
groundbreaking idea is an improved insulin delivery
system for all diabetics that reduces pain, plastic
waste, the amount of supplies they need to carry, and
the amount of time spent managing their disease, thus
“allowing for a life with increased happiness and freedom,” according to MacFarlane.
See full recap of the event with photos
MacFarlane also triumphed in the first stage of the
Innovation Challenge on October 16, when he won the
Minute Pitch and earned a first-place prize of $1,000
in addition to an audience choice award of
$250. See MacFarlane Wins Innovation Challenge Minute Pitch Contest.
The Seed Pitch was hosted by the Berthiaume Center
for Entrepreneurship, and an audience of more than
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100 students, faculty, staff, and community members
was on hand as the top four Seed Pitch teams and the
Hult Prize winner and runner-up were recognized and
gave minute-long pitches for their ventures.
Competing in the Seed Pitch for $15,000 in equity-free
funding, 17 teams gave five-minute pitches of their
venture ideas and participated in question-and-answer
sessions with the panel of expert judges from the industry.
Next up in the Innovation Challenge series is the semifinal, set for Wednesday, February 26. This competition simulates the closed-door pitch process, and
teams will compete for a spot in the final, to be staged
later in the spring.
The judges for the Seed Pitch included Gabrielle Gould
(Amherst BID), Eric Rogers (TINC), and Arjun Saraswat
(EY). The Sponsors were EY, The Heiser Family, Norman “Bud” Robertson, Kumar Ganapathy, Jeff Glassman, Darn It!, John & Sally Burke, Joe Suyemoto, Jerry
O'Connor, Valerie Post, Engel & Volkers, Boston, Larry
Post ’75, and the Post Hospitality Group. (COE News,
January 2020)

ChE Majors Tjo and Voke Take SecondPlace Awards During AIChE Conference
Poster Contest

C

hemical
Engineering (ChE)
majors Hansen
Tjo and Elizabeth
Voke each won
second-place
awards in the
undergraduate
poster contest at
the annual conference
of
From left: Hansen
the
American
Tjo and Elizabeth
Institute of ChemVoke
ical
Engineers (AIChE) in Orlando, Florida, from November 10 to 15. The ChE department
helped to send 10 ChE majors to the conference, at which Hansen finished second in the
Materials Science & Engineering category,
and Elizabeth won second place in the Food,
Pharmaceuticals, and Biotech classification.
Hansen’s award-winning poster described his
research with ChE doctoral student Whitney
C. Blocher McTigue and ChE faculty advisor,
Professor Sarah Perry on “Predicting Polyelectrolyte-Micelle Phase Transitions: A
Study in Charge Densities.”
As Hansen and his research associates concluded, “The results from this study will
broaden the array of polyelectrolyte-micelle
systems for applications such as biomolecular encapsulation and drug delivery.”
According to Hansen and colleagues, the
widespread applications of coacervates for
molecular separation and controlled delivery
have resulted in extensive analysis of the
phase behavior and properties of polyelectrolyte-micelle systems. However, much of
the work to date has focused primarily on
the effects of micellar surface-charge density
with model polymer-surfactant complexes.
“Thus, our objective is to explore the effects
of stoichiometry and micellar chemistry over
a larger phase space, with the goal of constructing a predictive framework for polyelectrolyte-micelle phase separation based
on species’ charge densities,” wrote Hansen
and colleagues.
"Here," the researchers added, "we mapped
the phase behavior of (model) complexes
between the polycation poly (diallyldimethylammonium chloride) with surfactant micelles containing a mixture of the anionic
surfactant sodium dodecyl sulfate and the
neutral surfactant Triton X-100 as a function
of composition and salt concentration. These

Josh McGee Wins First Place
in AIChE Undergraduate
Poster Contest

morphology maps will act as a key reference
for phase transitions in polymer-micelle systems."
Elizabeth Voke’s research could have repercussions on such pharmaceuticals as antibiotics and anticancer and immunosuppressant drugs. Her research involves the development of Mycobacterium smegmatis as a
host strain for polyketide synthase production, a study done during the 2019 Amgen
Scholars Summer Research Program in conjunction with Luis Valencia and Professor Jay
Keasling of the Department of Chemical and
Biomolecular Engineering at the University of
California, Berkeley.
According to Elizabeth’s abstract, polyketide
synthases (PKSs) are enzymes that synthesize
a biologically important family of complex
chemicals called polyketides, which include
various antibiotics, anticancer, and immunosuppressant drugs. Due to their highly complex architectures, polyketides are difficult to
synthesize via traditional organic chemistry
means.
According to the abstract, through bioengineering, scientists have been able to genetically modify polyketide synthases to
selectively produce polyketides of interest
such as adipic acid, methyl ketones, and
chiral building blocks. However, commonly
used heterologous hosts for PKS production,
such as Escherichia coli (E. coli) and Streptomyces, can be inefficient and challenging to
manipulate.
“In response to this need,” explained Elizabeth and her colleagues, “we seek to develop Mycobacterium smegmatis as a new PKS
host due to its more easily manipulated genome, availability of genetic tools, relatively
fast growth rate, and ability to naturally produce precursors for biosynthesis.”
The experience at the AIChE conference
proved invaluable for all the ChE students
who attended, with financial help from the
ChE department.
“It was an extremely valuable experience for
all 10 students that went,” wrote the UMass
AIChE student chapter in a letter to ChE Department Head John Klier while thanking him
for the opportunity. “We took advantage of a
career/graduate school fair, participated in
workshops, and even represented UMass at
the annual jeopardy competition, which we
qualified for last year. We had a great time
and are very thankful for this experience. We
would not have been able to attend without
your help.” (COE News, January 2020)

Josh McGee ’20
Josh McGee won first place in the
Food, Pharmaceuticals, and Biotech group of the American Institute of Chemical Engineers (AIChE)
Undergraduate Poster Session at
its recent AIChE Annual Conference in Orlando, Florida. McGee’s
poster described research into
“microfluidic synthesis and purification of protein nanoparticles,” as
carried out by himself, fellow undergraduate Jacob Brandner, doctoral students Shane Taylor and
Shuo Sui, ChE Professors John Klier
and Professor Sarah L. Perry, and
all of the UMass ChE department.
According to the team’s abstract,
nanoparticles have revolutionized
the field of colloidal science and
have been applied for a myriad of
purposes in medicine, coatings,
and even electronics. Many such
applications, especially in medicine, necessitate precise control
over parameters that include size,
polydispersity, and chemical content.
However, say the researchers,
nanoparticle synthesis procedures
are limited in their scalability due
to the critical interplay between
particle size and solution conditions. Furthermore, medical applications necessitate the removal of
trace chemicals and cytotoxic impurities – a challenge for nanoparticle suspensions.
(COE News, December 2019)
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Graduate Student Highlights
Becca Huber and Stephanie Call Receive Esteemed Fellowships
from the NSF Graduate Research Program
Two Chemical Engineering graduate students have been
awarded prestigious fellowships from the National Science Foundation (NSF) Graduate Research Fellowship
Program (GRFP). Becca Huber is advised by Shelly Peyton, and Stephanie Call by Lauren Andrews.
Stephanie Call

Peyton explained that her advisee “Becca Huber is a
first-year chemical engineering Ph.D. student in my lab
who came to us from the University of Delaware. Becca
has excellent experience in research from her undergraduate institution, working with April Kloxin on determining why some breast cancer patients have relapsed
many years after they appear to be cancer-free.”
Peyton pointed out that “In my lab, Becca will apply that
expertise to study why aggressive breast cancers so frequently metastasize to the brain. A fellowship from the
NSF will allow her creative flexibility to tackle the biggest
questions in metastatic breast cancer.”

Andrews described her advisee Call as “a remarkable
second-year Chemical Engineering Ph.D. student in my
lab and is leading a new research direction in my group.
Stephanie is working to develop a platform that leverages synthetic biology and genome engineering tools to
elucidate how we can control and prevent biofilm infections on implanted biomedical surfaces, such as catheters, by modulating expression of genetic targets.
While at UMass, Call has also been actively involved in
developing and presenting hands-on K-12 modules
about her synthetic biology research and has been gaining teaching experience both in the classroom and in lab
mentoring settings. (COE News, May 2020)
Note: Senior Elizabeth Voke won an honorable mention
for her NSF GRFP proposal.

Rebecca Huber

Sanket Sabnis Wins 2020 College of Engineering Diversity,
Equity, and Inclusion Award
Sanket Sabnis, a fifth-year doctoral student in Professor
Wei Fan’s research group, has won the 2020 College of
Engineering Diversity, Equity, and Inclusion Award. As
Sabnis has said, “I am from Mumbai, India, and I identify
as a gay man.” In that context, as ChE Department Head
John Klier wrote while nominating Sabnis for the award,
“Sanket has made tremendous efforts and impact in
promoting diversity, equity, and inclusion in our department, the college, the university, and beyond.”

Sanket Sabnis

As Klier wrote “Sanket is a leader in oSTEM [the “out in
science, technology, engineering, and mathematics”
organization], a member of the graduate student leadership and diversity committee, and past president of the
chemical engineering graduate students society.”
Klier added that he invited Sabnis to present seminars in
the ChE department highlighting issues faced by LGBTQ+
individuals in STEM and providing tips to be good allies.
Sabnis also presented similar seminars in the Chemistry
and the Civil and Environmental Engineering departments.
According to Sabnis, after graduating with a B.S. in
Chemical Engineering from the Institute of Chemical
Technology in Mumbai, he moved in 2013 to the U.S.
and joined a chemical engineering Ph.D. program at a
large midwestern university.
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“Being a closeted gay man [at the time],” said Sabnis, “I
suffered from poor mental health and depression during
my time there and performed poorly in the graduate
courses. I decided to leave the program and start my
Ph.D. again at UMass Amherst in the fall of 2015.”
At UMass, Sabnis not only received some of the support
he needed, but in turn became an effective activist for
underrepresented minorities in STEM and worked toward developing a more inclusive environment for people from every background, sexual orientation, gender,
race, and creed.
As Sabnis explained, “While in Amherst, I had the courage to come out to family and friends. This was only
possible because of the support from my friends, who
are also graduate students in STEM. The struggle that I
faced because of the lack of support system and the lack
of visibility of LGBTQ+ community motivated me to start
taking efforts towards increasing equity and inclusion on
campus, so that things get better for others.”
As Sabnis summarized his diversity and inclusion efforts,
“I committed myself to creating visibility for underrepresented minorities in STEM and have been striving to do
that throughout my time in graduate school. I am also
grateful to have a group of inclusive friends from various
departments, who support this cause. I also love the
UMass Amherst community and its dedication to creating an inclusive and equitable environment for
all.” (COE News, May 2020)

Carpenter and Colleagues Publish Paper in ACS
Biomaterials Science & Engineering
Graduate
student
Ryan Carpenter has
published an original
paper in the American
Chemical
Society’s
(ACS) prominent scientific journal Biomaterials Science &
Engineering as one of
its cover articles. In
general, the research
Ryan Carpenter
described by Carpenter
in his ACS paper anticipates using a pioneering technique for developing new individualized medical diagnostics
and novel therapeutic methods for cancer
treatment. See Carpenter’s LinkedIn profile.
The title of Carpenter’s ACS paper is “Scaffold
-Assisted Ectopic Transplantation of Internal
Organs and Patient-Derived Tumors,” and his
co-authors are Hye Jeong Oh, In-Hye Ham,
Daeyoung Kim, Hoon Hur, and Carpenter’s

Ashish Kumar wins 2019
Ph.D. Dissertation Award
Dr. Ashish Kumar, a
recent graduate of Prof.
Maroudas’s group and
alumnus of the Department (Ph.D., 2019) is
one of two recipients of
the department’s inaugural (for year 2019)
Ph.D.
Dissertation
Award.
Ashish’s
disserAshish Kumar
tation was entitled
“Modeling and Simulation of Driven Nanopatterning of Bulk-Material and Thin-Film
Surfaces” and his research focused on predicting nanostructure patterns forming on
surfaces of bulk metallic conductors and of
thin coherently strained semiconductor thin
films deposited epitaxially on semiconductor
substrates; in the case of bulk metal surfaces,
the nanostructure patterns consisted of arrays of single-layer nanowires or nanoscale
island arrangements driven by applied electric
fields, while, in the case of epitaxial thin films,
the patterns were driven by strain due to
lattice mismatch between the film and substrate materials and comprised ordered arrays of quantum dots and quantum dot clusters. After graduation, Ashish joined Intel’s
Technology Division as a CAD Engineer for
Logic Technology Development. The award
consists of a commemorative plaque, an honorarium, and an invitation to give a Chemical
Engineering Departmental Seminar within
two years of the award announcement.

ChE advisor Professor Jungwoo Lee.
Carpenter is a ChE doctoral candidate in
the Lee Research Group with technical skills
in animal models for advanced-stage cancer
research utilizing biomaterial scaffolds. Carpenter has proven experience in tissue engineering, tumor microenvironments, immune
modulation, and histological characterization.
Carpenter’s outstanding potential as a cancer
scholar has been formally recognized with
a “Scholar-in-Training Award" presented at
the 2019 American Association of Cancer
Research meeting. He is also a recipient of
the Soft Materials for Life Sciences National
Research Traineeship and a Tillwick Graduate
Fellowship. After his UMass graduation he will
be seeking career opportunities in translational development of products to benefit
patient health. He earned his B.S. in Chemical
and Biological Engineering and B.A. in Biological Sciences from the University at Buffalo.
(COE January 2020)

James M. Douglas
Fellowship Award
The Douglas Fellowship was
created in honor of the late
Professor James Douglas with an
anonymous gift made in recognition of his outstanding reputation for mentoring undergraduate students. The fellowship
honors his legacy and supports
innovative mentoring and teaching of undergraduate students
by graduate students.
With campus having remote
classes for much of 2020, the
2020-2021 award winners are
opting to postpone their award
to spring 2021.

Spring 2021 Awardees

Sualyneth Galarza wins 2019
Ph.D. Dissertation Award
Dr. Sualyneth Galarza received her PhD
from UMass in
2019, after working
in Prof. Shelly Peyton’s lab. She is
currently an applications engineer at
MilliporeSigma
in
the Single Use and
Integrated Systems
Sualyneth
Division, and is one of
Galarza
two recipients of the
department’s inaugural (for Year 2019) Ph.D.
Best Dissertation Award. Her thesis work at
UMass resulted in the development of a novel
hydrogel that mimics the physical and chemical properties of human brain tissue. She
used this brain-mimicking hydrogel to study
how a specific brain cell (astrocytes) becomes
“activated” during brain diseases. This is the
first hydrogel of its kind, and her work
launched a totally new research area for Prof.
Peyton’s group. Sualyneth Galarza’s dissertation was entitled, “Dynamic activation of primary astrocytes in a Human Brain Extracellular Matrix Hydrogel.” The award consists of a
commemorative plaque, an honorarium, and
an invitation to give a Chemical Engineering
Departmental Seminar within two years of
the award announcement.

Ayushi Patel
(Henson
Student)

Min Zeng
(Andrews
Student)

PPG Fellowship

Sarthak Saha

Sarthak Saha, PhD candidate
working in Sarah Perry's Research
Group, has won a PPG Fellowship
with
his
proposal,
"Motivation: Enabling Serial Crystallography Using Soft Materials “
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Graduate Student Awards
Spaulding Smith Fellows
Adrian Lorenzana (Peyton/Klier)
Brandon Barajas (Schiffman)

Douglas Awards
Spring 2021 (see previous page)
Ayushi Patel (Henson) and
Min Zeng (Andrews)

PPG Award
Sarthak Saha (Perry)

Adrian Lorenzana

Brandon Barajas

Carey Dougan

Weiyue Xin

Ayushi Patel

Min Zeng

Sarthak Saha

Diversity Award
Sanket Sabnis (Fan)

CBI Fellowship
Carey Dougan – Spring (Perry)
Weiyue Xin – Spring 2020 & Fall 2020 (Peyton)
Adrian Lorenzana – 2020-22 (Peyton/Klier)
Brandon Barajas – 2020-22 (Schiffman)
Sarthak Saha – Spring 2020 (Santore)

BTP

Matthew Lebovich Aritra Nath Kundu

Emily Diep

Connor Giles – Fall 2020 (Lee)
Matthew Lebovich – Spring 2019 to Spring 2020
(Andrews)
Aritra Nath Kundu – Spring 2019 (Peyton)

SMLS NRT
Emily Diep – Fall 2020 to Summer 2021
(Schiffman)
Guinevere Tillinghast – Fall 2020 (Beltramo/
Klier)
Anthony Brouillard – Fall 2019 to Summer
2020 (Kulkarni)
Oscar Zabala Ferrera – Fall 2019 to Spring 2020
(Beltramo)

Guinevere
Tillinghast

Anthony Brouillard

Oscar Zabala

Shane Taylor

Kelsi Skeens
Rehmann

Ajibola Lawal

Brandon Dunham Whitney Blocher
McTigue

NSF GRFP (Graduate Research
Fellowship Program)
Rebecca Huber – begins Fall 2020 (Peyton)
Stephanie Call – begins Fall 2020 (Andrews)

Tilwick and Eldridge Awards
For G.R.A.S.S. performance:
Brandon Dunham (Dimitrakopoulos)
Whitney Blocher McTigue (Perry)
Shane Taylor (Klier/Schiffman)
For Best T.A.:
Kelsi Skeens Rehmann (Klier)
Brandon Dunham (Dimitrakopoulos)
Ajibola Lawal (Abdelrahman )
Juili Parab (Jentoft)
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Juili Parab

Haley Keister

Dean’s Fellows
2019-2020
The Dean's Fellow program
recognizes outstanding new PhD
students that are entering the
College of Engineering.
For short biographies see the
COE page:

From left to right: Connor Giles, Lars Howell, Isaac Ogabiela

https://engineering.umass.edu/deans-fellows

Graduate Research Assistant
Student Seminar (G.R.A.S.S.)
Each of our Ph.D. students gives
a G.R.A.S.S. seminar to the department, while they are at
UMass.
Pictured:
November 5, 2019
11:30 a.m.
LGRT 201
Akash Jain is part of the
Ramasubramaniam Group.
Kelsi Skeens Rehmann is part of
the Klier and Schiffman Research Groups.

Akash Jain

Kelsi Skeens Rehmann

Chemical Engineering Graduate Society (ChEGs)
The Chemical Engineering Graduate Society board (ChEGs) is the student representative body of the graduate
students. Our student body organizes fun events like pumpkin carving, fall and spring barbeques, Halloween,
bowling, and outdoor events like hiking etc. The ChE graduate softball team is lead by Shoshana Bloom, the
captain of ‘Eulers.’ The team is a part of softball tournament organized in summer which includes participation from other teams in Amherst.

President: Rushabh Shah

Treasurer: Jennifer Boryczka
Social Chair: Becca Huber
Professional Development Chair:
Anne Le
Recruitment Chair: Adrian
Lorenzana
Senators: Sam Hoover and
Gwen Tillinghast
Alternate Senators: Emily Diep
and Sarthak Saha
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Alumni Highlights
Outstanding Alumni Award Recipients—2020

R

Rena Bizios ’68
Distinguished
Alumni Award
Recipient

ena Bizios, a chemical/biomedical engineer by training, has pursued a career in
academia. She is now the Lutcher Brown
Chair Professor in the Department of Biomedical
Engineering at the University of Texas at San
Antonio, in San Antonio, TX. Professor Bizios has
taught various undergraduate and graduate fundamental engineering and biomedical engineering courses as well as developed new courses for
biomedical engineering curricula. Her research
interests include cellular and tissue engineering,
tissue regeneration, biomaterials (including
nanostructured ones), and biocompatibility. She
has co-authored a textbook (entitled An Introduction to Tissue-Biomaterial Interactions), coedited a book (Biological Interactions on Material
Surfaces: Understanding and Controlling Protein,
Cell and Tissue Responses), authored/coauthored scientific publications and book chapters, and is coinventor of several patents/
disclosures. She has given numerous presentations at scientific conferences and invited seminars/lectures in academic institutions and indus-

D

David Babson ’04
Outstanding Junior
Alumni Award
Recipient

avid Babson is a program director for
the Advanced Research Projects Agency
–Energy (ARPA-E) at the U.S. Department of Energy (DOE), where he focuses on bioenergy, biotechnology, agriculture systems innovation, and carbon management technologies.
Before joining ARPA-E David was the senior advisor for renewable energy, natural resources, and
the environment in the Office of the Chief Scientist at the U.S. Department of Agriculture. David
detailed in his USDA role from the Bioenergy
Technologies Office (BETO) at the DOE where he
was a technology manager. At the USDA, David
led R&D coordination efforts on carbon management, climate change mitigation, sustainability,
agricultural systems innovation, bioenergy, and
biotechnology. At BETO David oversaw projects
for its Conversion Program and worked to under-

try. She has also organized and/or co-chaired
numerous symposia and sessions at regional,
national, and international conferences. Professor Bizios is a member of—and has been an active participant (including elected officer positions) in—several professional societies. She is a
member of the editorial board of five scientific/
engineering journals. Professor Bizios is Fellow of
five professional societies, specifically, the American Institute for Medical and Biological Engineering (AIMBE), the International Union of Societies
for Biomaterials Science and Engineering
(IUSBES), the Biomedical Engineering Society
(BMES), the American Institute of Chemical Engineers (AIChE), and of the American Association
for the Advancement of Science (AAAS). She is
also a member of the National Academy of Medicine (NAM); the Academy of Athens, Greece, the
Academy of Medicine, Engineering and Science of
Texas (TAMEST); International Academy of Medical and Biological Engineering (IAMBE); and the
National Academy of Inventors (NAI). (COE News,
May 2020)

stand how to leverage new technologies to advance the emerging bioeconomy and address
global energy and climate challenges. Based in
Washington, DC, David has extensive research
and policy experience. Before joining DOE he
worked as a Senior Fuels Engineer at the Union
of Concerned Scientists and as an American Association for the Advancement of Science (AAAS)
Science and Technology Policy Fellow at the U.S.
Environmental Protection Agency. David completed postdocs at the University of Minnesota’s
Biotechnology Institute and the U.S. Naval Research Laboratory. David has a PhD in Chemical
and Biochemical Engineering from Rutgers University and a BS in Chemical Engineering from the
University of Massachusetts Amherst.
(COE
News, May 2020)

To see the latest Chemical Engineering News,
check out che.umass.edu/news/
32

Ryan Reeves ’13, working for the International
Space Station (ISS) U.S. National Laboratory

D

r. Ryan Reeves is the program director of Advanced Materials at the International
Space Station (ISS) U.S. National Laboratory. The ISS National Lab provides access to
the ISS as a research facility for researchers to pursue groundbreaking science not
possible on Earth. Dr. Reeves supports physical science research, with an emphasis on materials science. He leads the program development of the ISS National Lab’s rollout of the Advanced Materials and Manufacturing Program. As part of this program, he provides technical
direction for proposal solicitations and programmatic roadmaps; coordinates science reviews;
and supports microgravity workshops, reports, and publications. He has a passion for research
and technology development and a drive to demonstrate the utility of the ISS as an exceptional research platform.
I have found that the success in my career so far can be attributed to being open to new opportunities outside my initial notations of typical career paths. After graduating with my doctoral degree in chemical engineering from UMass in 2013 under the advisement of Professor
Lakis Mountziaris, I went to work for a small R&D engineering company doing research for the
Departments of Defense and Energy. The small nature of the company meant that I was immediately in charge of several projects and rapidly gained experience as a principal investigator on everything from thermoelectric devices to additive manufacturing, to superconductor
linear electron accelerators. With the rise and expansion of the space economy, I discovered a
new opportunity at the ISS National Lab to help researchers make new discoveries and produce novel materials in microgravity. While I entered college assuming that I would work for a
large chemical company, I have found a fascinating and challenging career by pursuing my
interests and being open to new opportunities.

Ryan Reeves ’13

https://www.issnationallab.org/about/team/ryan-d-reeves/
https://www.issnationallab.org/

On YouTube
Destination Station, a national awareness campaign and traveling exhibit by NASA and the International Space Station U.S.
National Laboratory visited Samsung on February 25, 2020. The
event agenda included presentations and keynotes from NASA
Astronaut Nick Hague and the NASA Driven to Explore (DTE)
Mobile Exhibit, a multimedia exhibit that immerses visitors in
the story of NASA, specifically the International Space Station.
https://www.youtube.com/watch?v=k3Q-8lwm4e8

ISS National Lab Home Page
Space Station Research and Technology
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ABET Update
The department hosted an on-site visit by the ABET accreditation review team
on October 20-22, 2019. The ABET evaluators visited the General Chemistry
Laboratories and the Chemical Engineering Senior Laboratories; reviewed
course materials; and met with faculty, staff, and student representatives from
the department. All components of our undergraduate program were judged to
satisfy the latest ABET criteria for accreditation. The evaluation team was particularly impressed by our two-semester, senior laboratory sequence and the
strong commitment of the department to providing every undergraduate student experiential learning opportunities. The Chemical Engineering BS program
is successfully accredited through September 30, 2026.

Tiffany window on the wall opposite the front entrance to
Goessmann Laboratory (look up,
it shares a wall with the Auditorium in Room 20/120)

Based on feedback from the evaluation team, the past Department Head John
Klier initiated a revision of our undergraduate program educational objectives
to align with current ABET requirements. After extensive discussions among
students, faculty, alumni, and employer representatives, the revised program
educational objectives were approved by the program constituencies in February 2020 and published on the department website at https://che.umass.edu/
che/accreditation. The department wishes to thank everyone who participated
in the ABET review process, especially Dr. Dandan Xu who led the department’s
accreditation effort.

AIChE Leadership for 2020/2021
Peter Beltramo

FACULTY ADVISOR

2019-2020 College of
Engineering Faculty and
Staff Awards Celebration,
held virtually on Zoom

Nicholas Sbalbi
Krishna Shah
Cailyn Gobeil
Alice Duong
Hong Nguyen
Kaitlin Fung
Jonathan Delaney
Grace Elliot
Thomas Goodwin
Kyle Schoenberg
Kat Nilov
Anna Boloyan

President
Vice-President
Secretary
Treasurer
Academic Chair
Social Chair
Senior Representative
Junior Representative
Sophomore Representative
ESC Representative
ChemE Car Student Leader
Web Master

—June 25, 2020

WEBSITE:

https://sites.google.com/view/umassaiche

EMAIL:

umassaiche@gmail.com

Jungwoo Lee receives the Outstanding Junior Faculty Member
Award
Jessica Schiffman receives the
Outstanding Teaching Award
Sanket Sabnis receives the 2020
College of Engineering Diversity,
Equity, and Inclusion Award
Amity Lee receives the 2020
Dean’s Service Award
(thank you to Sarah Perry and
LabLlama for the photo!)
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ISPE Leadership for 2020/2021
Lauren Andrews

FACULTY ADVISOR

Krishna Shah
Nicole Maimonis
Michel Douglas
Steven Bonk
Kaitlyn Brock
Shane Hok
Simran Singh
Meghal Keskar
Audrey Perrott

Co-President
Co-President
Vice President
Secretary
Treasurer
Senior Representative
Junior Representative
JSES Representative
Social Media Representative

FACEBOOK:

https://www.facebook.com/ISPEUMassAmherst/

EMAIL:

umass.ispe@gmail.com

Our Senior Banquet went virtual

And so did
Graduation on
Friday, May 8,
Commencement 2020
#UMassTogether
#UMass2020
Chancellor Kumble Subbaswamy

STUDENTS — NEED ADVISING OR MORE INFORMATION?
Need help? Please contact the Chemical Engineering Advising staff, Tami Paluca
(tlpaluca@ecs.umass.edu — include a cell phone number where you can be reached) or
Matt Langer (mlanger@umass.edu).
For up-to-date information from UMass: https://www.umass.edu/coronavirus/

Alumni—please stay in
touch with us!
We have a new online form
to make this easier:
https://che.umass.edu/che-alumni-updates/form

Meet some of
Chemical Engineering’s
furry friends on
the next few pages.
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Pets of Chemical Engineering (our current co-workers)

Shelly Peyton’s Chaos (left) and Pistachio (right)

Darcy and LabLlama (Perry Lab) (above)
Sarah’s Mr. Felix Cat (below)
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LabLlama

Sarah’s grumpy Kitty (above)
John Klier’s Nurmi (below)

Thank you to Marie Wallace for suggesting these pages!

Tami Paluca’s
Spike (above, top)
and Emma Lou
(right)

Amity Lee's Isaac, Chloe,
and Ishmael (left)

Anshalee Burgoyne’s
Berlioz (above)

Isaac (above) and Ishmael (left,
stretched...)

37

Marie Wallace’s Chestah
(above and right)

Joe Smith’s Willow and
Lotus (above)

Joe Smith’s Willow (right)
and Lotus (further right)
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Above: Lauren Andrews’ Linus
(left) and Hiro (right)
snuggled up on the couch

Shoshie Bloom’s Daisy
(above and right)
Below, the Lakis Mountziaris
cats (Ragdolls): Mikroulis (male
- left) and Meli (female - right)

Left: Mike Henson’s Ginger
on top, Laila on bottom
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Shane Taylor’s Remi (left)
and Luna (below)

Dimitrios Maroudas’ Bella (above)
Carey Dougan’s Fern (right)
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Sarah Perry holding
Maggie Malone’s Rosie

Wei Fan’s Lucky
(above and above
right, and right)

Jessica Schiffman’s Finn
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Jennifer Boryczka’s
Buzz (left and also
above)

Mengfei Huang’s Soba (above)
and Soba and Nana (right)
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