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Inhaled Nanomedicines Innovation for
Cystic Fibrosis Treatment is Finalist for
Commercialization
The Philadelphia-based University City Science
Center has named Charles Roth as one of ten
finalists in its prestigious regional 2019 QED
proof-of-concept program. By spring 2020, up
to three winners will be selected for awards of
$200,000 each with additional support from
the Science Center’s network of business and
industry advisors to help them ready their
technologies for commercialization.
Roth, a professor of both chemical and
biochemical engineering and biomedical engineering, is the lead investigator on a project
to develop inhaled nanomedicines for cystic
fibrosis. His project was selected as a finalist for
its potential both to improve human health as
well as attract industry and investor interest.
“Two years ago, we were finalists for this. They
specifically asked me to reapply again this

year,” Roth says. The QED proof-of-concept
program’s focus is on helping finalists develop
viable plans that will help them attract additional funding from sources such as the Small
Business Innovation Research program (SBIR)
at the National Institutes of Health (NIH), and
even from venture capitalists.
As a finalist, with guidance provided by two
Science Center business advisors and a
student fellow, Roth is currently developing a
business plan and learning what steps to take
to bring his technology to market. “This is a
great education for me,” Roth says.
Roth, whose research interests embrace nanomedicine, systems biology, and gene silencing,
was working in the area of wound infections
Continued on p. 3
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Professors Yannis Androulakis and

Ben Glasser were named Fellows of
the American Institute of Chemical
Engineers (AIChE). Election as a

Fellow is in recognition of service

to the profession and professional

accomplishment. AIChE has more than
60,000 members from more than 110

countries and less than two percent of
the members are fellows.

Distinguished professor Alex Neimark
was inducted as a Fellow of the

International Adsorption Society for

Message from the chair
Many of us from the Chemical and Biochemical Engineering Department
at Rutgers recently returned from another energizing American Institute
of Chemical Engineers (AIChE) conference where we connected with
colleagues and alumni, presented research projects, guided student presentations, and cheered on our student-led ChemE Car team. The AIChE
Annual Meeting is the premier educational forum for chemical engineers
interested in innovation and professional growth, where cutting-edge research, new technologies,
and emerging growth areas in chemical engineering take center stage.
I find this time among like-minded people in a field I am devoted to is inspiring, informative, and
fun. There is much to bring back and “unpack” as we continue to grow our department as an
academic and research leader in chemical and biochemical engineering education.
I hope you will enjoy this issue of CBE News that includes stories and news about student achieve-

his seminal contributions into the

ment, alumni successes, and faculty research. Alumni Chris Sinko and Ken Faria are working at

of novel methods for pore structure

medicines and was acquainted with Ken when he was an intern. Ken has an interesting story as an

theory of adsorption and development

Bristol-Myers Squibb where Chris is responsible for the commercial development for all new

characterization.

Iraqi war veteran who pursued a ChemE degree after leaving the service because he was told it

Professor and department chair Helen
Buettner was named a 2019 recipient
of the Rutgers Leaders in Faculty

Diversity Award, which recognizes

university-wide excellence in diversity
and inclusion.

Professor Teddy Asefa was listed
among the most Highly Cited

was the “hardest degree” to earn.
We focus on the research of professors Charles Roth and Fuat Celik in this issue. Charlie is finding
ways to better administer medicines to cystic fibrosis patients and Fuat is bringing undergraduates into his research work on hydrogen gas production.
This past year we held another Alumni Networking event where we reconnected with old
friends…and we said goodbye to an old friend with a memorial service for CBE emeritus professor Alkis Constantinides.

Researchers in the world. According

I invite you to stay in touch and continue to be part of our connected community. We have many

part of Thompson Reuters, this

nerships. Please feel free to reach out to me at helen.buettner@rutgers.edu if you’d like to talk.

to Clarivate Analytics, which is

opportunities for engagement, from mentoring students to career recruitment and research part-

distinction derives from peers, who
have acknowledged the influence

of his research contributions in their
publications and citations.

Assistant professor Shishir Chundawat

Sincerely,
Helen Buettner, Ph.D.
Chair, Department of Chemical and Biochemical Engineering

and materials science and engineering
professor Laura Fabris, among other

Rutgers faculty, were awarded $1.5M

from the U.S. Department of Energy for

Stay Connected

research related to the production of
biofuels using biological systems.

Assistant professor Haoran Zhang is
the recipient of a Busch Biomedical
Grant for $40K for his research

related to a new antibiotic discovery

methodology using artificial organelle
and biosensor-assisted screening in

yeast. Zhang’s proposal was selected

for its impactful nature and likelihood
of resulting in future funding.
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CBE is on Twitter, with
posting duties managed
by professors Shishir
Chundawat and Rohit
Ramachandran.
Follow us @ChemE_RU.

Inhaled Nanomedicines Innovation for Cystic Fibrosis Treatment is Finalist for Commercialization (continued from page 1)

when collaborator and Rutgers visiting scientist
David Devore mentioned he knew someone
with cystic fibrosis who thought a better system was needed to deliver antibiotics to get to
the right places in lungs filled with thick, sticky
mucus. “The mucus makes it harder to kill off
all the bacteria with drugs. Patients frequently
end up in the hospital for IV antibiotics. The
health care costs are huge,” he explains.
“We looked into it and made a connection with
Dr. Thomas Scanlin, the chief pulmonologist
at Rutgers Robert Wood Johnson’s Cystic
Fibrosis Center, who has encouraged us to
find a better way to get drugs to patients,”
Roth recalls.

Along the way, they received a recently
concluded $50,000 Innovation grant from the
New Jersey Health Foundation to support
this research.
Roth has been testing established drugs—encapsulated in novel polymers that self-assemble into nanoparticles—on clinical samples of
Pseudomonas bacteria obtained from sputum
samples from cystic fibrosis patients at Robert
Wood Johnson. “Bacteria are always evolving,
so they might not be the same as those that
are in patients,” he notes. “Using clinically relevant samples gives people more confidence
that what they’re seeing in our lab isn’t specific
to a weird lab strain of bacteria.”

Targeting the lungs of those suffering from
cystic fibrosis, ultimately Roth’s inhaled nanomedicines would be delivered via conventional platforms such as nebulizers. “Short-term,
treatments would be more effectively delivered. Longer term, patients will have fewer
chronic recurring infections, fewer hospital
stays, and lower healthcare costs,” he predicts.
“If we can help to alleviate these infections, it
would make a world of difference.” n

2019: Transforming the Future through Chemical Engineering
Future through Chemical Engineering, was
represented by academic and industry experts
who covered a wide range of topics relevant
to cutting-edge research, new technologies,
and emerging growth areas in chemical
engineering.
Some of the highlights for CBE included:
• Four undergraduates gave poster
presentations, two received awards.

Many faculty members and undergraduate
and graduate students attended the 2019
American Institute of Chemical Engineers
(AIChE) conference in Orlando, November 10
-15. The conference theme, Transforming the

• Other student presenters included
Alex Sananes and Kaylyn Cai.
• The ChemE Car team placed among the
top 20 competitors, nationally. According
to team advisor and assistant teaching
professor Alex Bertuccio, “the team didn’t
do as well as they hoped, but it was a good
learning experience.” n

• Hams Elshaikh ENG’21, second
place finish: “The Effects of Sodium
Dodecyl Sulfate Concentration, Salt
Concentration, and Types of Salt on an
Oil-in-Water Emulsion Stability”
• Anika Jalil ENG’20, third place finish:
“Development of Falling Thin Film
Liquid Phase Electrolyzer for CO2
Reduction”
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Chundawat Receives NSF CAREER Award
molecular forces relevant to protein-glycan
binding interactions. To achieve this goal, a
novel acoustic force spectroscopy (AFS) toolkit
will be developed that is capable of assaying
multiple glycan-protein interactions simultaneously. Carbohydrate binding modules
(CBM) will be used to develop and validate
the technique. AFS will allow for much higher
throughput than traditional techniques and
provide for probing the effect of physiologically-relevant acoustic force loading rate varied
over several orders of magnitude.

Assistant Professor Shishir Chundawat (CBE)
is the principal investigator of a 2019 National
Science Foundation (NSF) Faculty Early Career
Development (CAREER) Award titled “Force
Spectroscopy Enabled Multivalent Glycan-binding Protein Engineering.”
The goal of this project is to understand
the structure-function relationships driving
protein binding to glycans and to unravel the

“The interactions between glycans and proteins on the surface of cells can change how
those cells function and how they respond to
disease,” says Chundawat. “The focus of this
project is to explore how glycans bind to proteins and what properties affect how they bind.
The insights gained from this work will aid in
the development of enzymes for improved
biofuels and better biological drugs that can
prevent infections.”

Chundawat’s CAREER proposal also outlines
the engagement of elementary students
through college freshmen via hands-on experiments and smart-phone apps that teach users
chemical engineering concepts.
“Another component of my CAREER award
research is to study comparisons between
single-molecule and bulk-ensemble estimated binding parameters for a library of CBMs
to facilitate the development of a novel
protein-glycan characterization toolkit,” says
Chundawat. “Ultimately, this technique would
be utilized by protein engineers or bioengineers as a screening tool to identify improved
antigens and industrial biocatalysts.”
The NSF CAREER program fosters the career
development of outstanding junior faculty, combining the support of research and
education of the highest quality and in the
broadest sense. n

Benjamin Schuster: Sharing a Passion for Research with Students
Since joining the CBE faculty in January 2019
as an assistant professor, Benjamin Schuster
has engaged students in the classroom and in
his lab. While he taught a sophomore course
in the biological foundations of chemical engineering last spring, he is currently co-teaching
a senior course in biochemical engineering
with department colleague Haoran Zhang.
Schuster is impressed by students he reports are eager to learn. “What I most enjoy
is seeing my students in the lab go out of
their comfort zones by taking the initiative to
expand their knowledge of new techniques
and topics.”
Starting a lab from scratch has been equally
gratifying. “It’s been really exciting to start
from an empty space and develop a functioning lab,” he says. “Last spring, the students
were waiting for the things we needed to do
experiments. Now that the lab is geared up,
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they say there’s not enough time in the day to
do everything.”
Schuster, who completed his postdoctoral
fellowship at the University of Pennsylvania
before joining the faculty, focuses his research
on developing novel protein-based materials. “My research group studies proteins
that self-assemble,” he explains. “The work
has potential implications for applications in
biopharmaceutical industries and biomanufacturing, and can even help us understand the
origins of neuro-degenerative diseases such as
Alzheimer’s,” he explains.
Additionally, a Rutgers Busch Biomedical Grant
supports Schuster and Zhang’s research project exploring the potential of the self-assembling proteins for biomanufacturing. “We’re
using the proteins as a tool to engineer cells to
make pharmaceuticals,” he says. n

Fuat Celik and Daryll Munoz: Catalysts for Producing Hydrogen Gas
journals, based on work he began as a rising
sophomore enrolled in the Aresty Summer
Science Program.
Munoz’s mentor, assistant professor Fuat
Celik, credits his student’s achievement to a
combination of building his skills and abilities
during two-and-a-half years in the lab and
additional mentoring from graduate student
Ashley Pennington. Beyond that, he also got
some good breaks.
“Uniquely for him, he ended up on two
different projects that both wrapped up
while he was a student, and on both, his
contributions were significant enough to rate
co-authorship,” Celik said.

If undergraduates who publish journal articles
about their research are gradually becoming
more commonplace, then Daryll Munoz still
breathes rare air.
The senior chemical and biochemical
engineering major already has his name
on two papers in prestigious chemistry

Munoz’s research centered around catalysts
for producing hydrogen gas that can be
used as an emissions-free source of energy
for vehicles.
“The fact that Dr. Celik and Ashley thought my
work was so robust that I could be part of the
publication was awesome,” Munoz said. “Not
many of my friends who are doing research get

the same opportunity to be recognized for the
work they did.”
The first project was published in the American
Chemical Society’s Journal of Physical
Chemistry C, and the second in Elsevier’s
International Journal of Hydrogen Energy.
Celik reflected on his doctoral work at the
University of California, Berkeley, where he
mentored six undergraduates.
“I gained an appreciation for how much an
undergraduate student who is motivated can
contribute to a research project,” he said.
“That’s the experience I wanted to recreate in
my lab here at Rutgers.”
When students graduate, publication
experience helps them stand out.
“Being a coauthor indicates that they have the
ability to multitask,” he said. “Most people
who are hiring know how difficult it is to
publish a paper, so if students have managed
that as undergraduates, it’s a real plus for their
applications.” n

Memorial Service Celebrates Life of Alkis Constantinides
Rutgers Vice Chancellor for Research and
Innovation and CBE Distinguished Professor
Prabhas Moghe; Professor Emeritus Burton
Davidson; Rutgers Department of Earth and
Environmental Science Professor Emeritus and
lifelong friend from Cyprus Andreas Vassillou;
and other longstanding friends, alumni, and
relatives.

On April 10, family, friends, faculty, and former
students gathered at The Rutgers Club to
celebrate the life of esteemed chemical and
biochemical engineering Professor Emeritus
Alkis Constantinides, who had passed away
in late 2018. Speakers included School of
Engineering Dean Thomas Farris; former CBE
Distinguished Professor Marianthi Ierapetritou;

A native of Cyprus, Dr. C—as he was fondly
known to all—taught chemical engineering to
several thousand students during his 45 years
as a School of Engineering faculty member.
The author of numerous scientific papers, he
also published three textbooks on numerical methods. An eight-time CBE Teaching
Excellence Award winner, Dr. C was also a 1991
recipient of the Rutgers-wide Warren I. Susman
Teaching Excellence Award.
Cardiologist and former student Julia Ansari
’03 who spoke at the service, was one of

many who also recalled Dr. C’s dedication to
teaching in a written Memorial Service RSVP.
“He spent all his free time in the computer lab
helping students with their projects. He saw
the good in everyone and never gave up on
any of his students.”
Assistant Professor Shishir Chundawat, who
joined the faculty in 2015, wrote, “I was
fortunate to be able to thank Dr. C before
his retirement for his overall contributions to
the field and for helping me become a more
effective teacher.”
Dr. C’s commitment to student success is
manifest in his establishment of the Dr. Alkis
Constantinides Endowed Scholarship for
deserving department students at the time of
his retirement in 2015. To honor his legacy, his
son Paul and family matched every dollar—up
to $20,000—contributed to the fund in Dr. C’s
memory through April 30, 2019. n
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Third Annual CBE Alumni Networking Event

More than 75 chemical and biochemical engineering alumni,
faculty, and friends attended the CBE Alumni Networking Event
on March 7, 2019, at The Rutgers Club on the Livingston campus.
Congratulations to Greg Russotti PhD’97, recipient of this
year’s Outstanding Alumnus Achievement Award, presented
at the event. Russotti is a leader in cell therapy bioprocess
development, including vaccine process development and cell
therapy processing and manufacturing. n
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CBE Alumni Spotlight: Christopher Sinko, ENG’84
Why Rutgers and engineering?
My original ambition was to go to the U.S.
Merchant Marine Academy, but I couldn’t
go after a test discovered I’m colorblind. So,
I applied to Rutgers and was accepted for
engineering and pharmacy. Since my brother
was in pharmacy, I choose engineering—and
was happy I was colorblind.
Tell us about your work at Bristol-Meyers
Squibb.
I’ve helped to put drugs on the market that
have benefited people. I’m proud of quite a
few of the products I’ve had a hand in, but a
couple stand out that I can connect to what I
learned at Rutgers. I was able to leverage the
fundamental principles of materials science
in the creation of combination therapies that
have more than one drug in a single tablet—to
treat diabetes, hepatitis C, and cancer.

Christopher Sinko joined Bristol-Myers Squibb
in 2008 after 17 years at Pfizer. As senior vice
president and head of product development,
he has been responsible for exploratory and
commercial development of the chemistry,
manufacturing, and control technologies for all
new medicines. He currently leads Bristol-Myers Squibb’s integration of R&D in its pending
acquisition of Celgene. In 2016, he and his wife
established the Christopher M. and Angela C.
Sinko Endowed Scholarship, which is awarded
annually to CBE majors.

How would you describe your leadership
style?
Product development is a team sport and
you learn that in engineering you are part of
a team.

What inspired you and your wife to establish an endowed scholarship?
We’d started a scholarship at the University of
Michigan in 2011 because it was a great way
to give back in perpetuity—and decided to
do the same thing for Rutgers. The Rutgers
scholarship is targeted to educating diverse
and underrepresented talents in chemical
engineering. In any industry, there’s a need for
a pipeline of diverse talent. I wanted to feed
this pipeline by helping to educate deserving,
talented students—while showing my support
for Rutgers.
What did you do for fun at Rutgers?
I had a good time. My core group of friends
and I would go camping. In fact, we’ve taken a
four-day weekend camping trip every year for
25 years. n
Learn more about Chris Sinko at
cbe.rutgers.edu/news/sinko

CBE Alumni Spotlight: Kenneth Faria, ENG’19
1

Ken Faria is a drug substance technology process engineer at Bristol-Myers Squibb, where
he began working as an intern in 2017. While
he entered Rutgers after active duty service
in the U.S. Air Force, he is currently a Staff
Sergeant Airman with the Air National Guard.
As president and founder of Rutgers’ chapter
of STEM Veterans USA, he helped connect veterans pursuing STEM studies with networking,
internship, and employment opportunities.
You’re from California. Why Rutgers?
I stayed in contact with active duty friends from

my Air Force training. One let me know that
Rutgers was ranked as the nation’s number
three school for military vets.

worked as an intern until my senior year, when
my manager brought me on full-time as a
contractor during the school year.

What sets Rutgers apart as a school for
veterans?
Rutgers gets high accolades for helping
military veterans transition to being students.
Rutgers hits the nail on the head for its veteran
students in every category—from retention
rates to ease of transition and support programs to getting employed.

Now that I’ve graduated, I’m a full-time process engineer, supporting the manufacture of
active pharmaceutical ingredients for clinical
trials that we hope to eventually bring to market—and help people. Bristol-Myers Squibb is
a military friendly company, so I’m still actively
involved with its Veterans Community Network.

What drew you to chemical engineering?
The military set me up to be successful. I
googled the hardest engineering degree—
chemical engineering—and I chose that one.
Coming from the military, I had to do the
hardest thing in school. I loved it and love
doing it now.
Your Bristol-Myers Squibb internship started
in 2017. What came next?
It was initially a hybrid internship in the
summer where I spent time supporting their
veterans’ group and their research group. I

What do you most value in your Rutgers
education?
Everything. It takes grit to get through an engineering degree. Now that I’m doing legitimate
chemical engineering, I’m really seeing the
fruits of my labor pay off. n
Learn more about Ken Faria at
cbe.rutgers.edu/news/faria
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How Times Have Changed: CBE Flashback
50-Year-Old Note Prompts Recollections of Pioneering CBE Chair
assistant professor Shishir Chundawat to
research more about Vieth.

On November 15, 2019, precisely 50 years and
one day after former CBE chair and professor
Wolf Vieth taped a note from “Department
Headquarters” on the interior wall of C-233,
it was re-discovered by Rohit Ramachandran,
CBE associate professor and Chancellor’s
Scholar, after he cleared away a table and some
books that were partially obscuring the note.
The note, pictured here, asked graduate
students to clear long distance business calls
through headquarters to get a charge number.
The discovery of the note was posted to the
CBE department Twitter page, resulting in a
flurry of social media activity which led CBE
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He discovered that Vieth, who joined Rutgers
SoE in 1968 at age 34 as the youngest department chair in the country, retired in 1996
as distinguished professor of chemical and
biochemical engineering. In this role, Vieth
led the first department in the U.S. to add
‘biochemical’ to its title in recognition of the
“major role of ‘bio’“ in chemical engineering
studies all the way back in 1971!” posted
Chundawat on Twitter.
In fact, Vieth—who served as the CBE chair
from 1968 to 1978—is widely recognized
as one of the founders of the biomolecular
branch of chemical engineering.
While Vieth’s portfolio includes more than 140
published research papers and five books, as
well as nine patents, these accomplishments
pale compared to the role he played in expanding his field. “Helping to broaden chemical engineering to include the biomolecular
aspect has been my most important achieve-

ment,” he told Kuffolt News, the newsletter
of his alma mater Ohio State‘s Department of
Chemical and Biomolecular Engineering, in
2015.
As of this writing, no one knows how long the
note has been taped to the wall and if it has
been there for 50 years, why no one thought
to remove it once long distance calls no longer
required special permission numbers.
For Ramachandran and Chundawat, at the
very least, noticing this decades old note
was a great opportunity to discover more
about Vieth.
“From what we’ve since learned, Wolf Vieth
made some important contributions to Rutgers
and the CBE department,” they say. “While his
note doesn’t touch on those achievements, the
serendipitous discovery of the note has been a
fun way to tap back into the CBE department’s
rich history and critical contributions to the
field of biochemical engineering, and gently
remind us of all those pioneers who came
before us.” n

