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Discovering the function of a gene requires 
cloning a DNA sequence and expressing it. 
Until now, this was performed on a one-gene-
at-a-time basis, causing a bottleneck. Scientists 
at Rutgers University-New Brunswick in 
collaboration with Johns Hopkins University 
and Harvard Medical School have invented a 
technology to clone thousands of genes simul-
taneously and create massive libraries of pro-
teins from DNA samples, potentially ushering in 
a new era of functional genomics.

“We think that the rapid, affordable, and 
high-throughput cloning of proteins and other 
genetic elements will greatly accelerate biologi-

cal research to discover functions of molecules 
encoded by genomes and match the pace at 
which new genome sequencing data is coming 
out,” said Biju Parekkadan, an associate pro-
fessor in the Department of Biomedical Engi-
neering at Rutgers University-New Brunswick.

In a study published online in the jour-
nal Nature Biomedical Engineering, the 
researchers showed that their technology–
LASSO (long-adapter single-strand oligonucle-
otide) probes–can capture and clone thou-
sands of long DNA fragments at once.
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Cloning Thousands of Genes for Massive 
Protein Libraries
Scientists at Rutgers and other universities build technology that 
could lead to rapid discovery of new medicines and biomarkers 
hidden in genomes

By Todd Bates

Continued on p. 5



Message from the chair
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I am honored to serve as the next chair of the Department of 

Biomedical Engineering at Rutgers. These are exciting times filled with 

opportunities for our program. Amazingly, it has been 10 years since 

we moved into our new Biomedical Engineering building, which has 

provided our faculty and students with state-of-the art facilities for 

research and training. The past few years have seen Rutgers merge 

with the medical school and join the Big Ten, elevating our research profile and the circle of 

our peer institutions. Enhanced interactions with industry and the medical school through 

the Rutgers Medical Device Development Initiative and the efforts of Prabhas Moghe, who 

directs the collaborative School of Engineering–Biomedical and Health Sciences Alliances 

and Partnerships, have led to new research collaborations and corporate partnerships. Our 

undergraduate program, which graduated its first class of 14 students in 2001, is now among 

the largest in the School of Engineering at Rutgers, as well as the country for BME programs, 

averaging over 120 graduates each year. Our graduate program has excelled in training 

masters and doctoral students, many of whom have won awards and fellowships from federal 

and state agencies and private foundations. We have also established one of the first 100 

percent online masters programs in Biomedical Engineering, and we graduated our first 

online students in May 2016.

As we envision the next 10 years for our program, we plan to cement our position as the 

hub of Biomedical Engineering in New Jersey and expand our influence throughout the 

northeast and rest of the country. We aim to grow our research strengths in biomaterials 

and tissue engineering; cellular and molecular bioengineering; nano and microsystems 

engineering; computational modeling; biomedical imaging; and biomechanics and 

rehabilitation engineering. Moreover, we hope to integrate across these research areas and 

engage the broader community of scientists, engineers, clinicians, and industry leaders to 

drive new discoveries and innovations, develop the next generation of medical devices and 

technologies, and enhance the research and training opportunities for our students.

I invite you to browse our newsletter and website to learn more about our programs, 

research centers, and our community. If you have any questions or wish to be involved, 

please do not hesitate to reach out to the department. We look forward to hearing from you. 

David Shreiber, Ph.D. 
Chair, Department of Biomedical Engineering

faculty awards & grants
Martin Yarmush and colleagues 
received a patent for the development 
of a short term blood substitute in which 
hemoglobin is maintained substantially in 
the reduced form of hemoglobin.

Francois Berthiaume is part of a team to 
receive a grant from the National Institutes 
of Health to use oxygen carriers to 
develop a new type of liver cell bioreactor. 

John Li received the Life Senior Member 
award from the IEEE for his outstanding 
contributions and service to Engineering in 
Medicine and Biology.

Martin Yarmush and colleagues received 
funding from the US-Israel Binational 
Science Foundation to develop a 
nonchemical wound disinfection process 
using pulsed electric field technology.

David Shreiber and Kathryn Drzewiecki 
(PhD’17) developed a method to mass 
produce a collagen-based material, now 
commercially licensed to Advanced 
Biomatrix.

Jeffrey Zahn and David Shreiber (BME) 
and Hao Lin and Jerry Shan (MAE) have 
partnered with a life science company to 
model and develop transdermal gene and 
drug delivery systems. 

Martin Yarmush and colleagues from 
L’Oréal and Hurel are awarded a patent for 
an allergy-on-a-chip device which can be 
used to detect and classify chemicals that 
cause an immune reaction.

David Shreiber received the 2016-2017 
Graduate Faculty Teaching Award from the 
Rutgers Graduate School-New Brunswick. 

The Indian National Science Academy 
awarded the 2017–2018 A.S. Paintal Chair 
Fellowship to Prabhas Moghe.

Charles Roth and colleagues received a 
patent for graft copolymers that enhance 
the stability of nucleic acids in physiologic 
media and facilitate their delivery to cells 
and tissues.

Ilker Hacihaliloglu, together with 
researchers from the Department of 
Radiology, signed a research agreement 
with Siemens Medical Imaging for the 
development of new signal and image 
processing methods for improved liver 
and kidney cancer diagnosis.

Class of 2017 Highlights
BME Degrees Awarded
123 Undergraduate Degrees
  35 Graduate Degrees

» 14 PhD
» 12 MS
»      9 ME 

BME graduates have secured positions in 
government and academic research labs and in 
industry, including start-up ventures and multi-
national companies such as Medtronic, Phillips 
Healthcare, Johnson & Johnson, and Merck.

BME graduates Miguel Vivar Lazo (left) and 
Isabel Tamayo (right)



After 12 years serving as department chair 
for Rutgers biomedical engineering, Noshir 
Langrana has chosen to step down from his 
long-held position, yet will continue as a distin-
guished professor in the School of Engineer-
ing. Rutgers’ biomedical engineering professor 
and graduate director David I. Shreiber has 
been elected to succeed Langrana as chair, a 
position he assumed as of July 1, 2017.

At the time Langrana was named chair of the 
department in 2005, biomedical engineering 
at Rutgers was a relatively young division, 
having been chartered in 1986 to grant 
graduate degrees and undergraduate degrees 
in 1999. Since then, the department has 
secured two ABET undergraduate program 
accreditations and is currently ranked third 
by ASEE in the number of ungraduated 
students receiving bachelor’s degrees. The 
department continues to expand its offerings, 
most recently adding a fully-online Master of 
Engineering degree in 2013.

Langrana, whose research interests include 
biomechanics and biomaterials as they 
relate to spinal cord fusion and implants, has 
been a member of the BME program since 
joining Rutgers in 1976. He received the 
ASME Bioengineering Division’s H.R. Lissner 
Medal Award in 2008 for his outstanding 
achievements in the field of bioengineering.
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Distinguished Professor Noshir Langrana

Langrana has played an important role in the 
growth of the biomedical engineering de-
partment, increasing student enrollment and 
faculty staffing and improving facilities. Under 
his leadership departmental research areas ex-
panded to include biomaterials, regenerative 
medicine, imaging, drug delivery, and medical 
devices. He helped lead efforts to construct a 
fully-dedicated biomedical engineering facility, 
completed in 2007 with open research lab 
space and leading-edge equipment. He also 
increased academic staffing by an additional 
13 faculty members, many of whom are distin-
guished and tenured professors. 

“We have a great group of core faculty and 
staff members who drive the department,” 
he said. “Many faculty members have been 
recognized by leading biomedical engineering 
societies and professional organizations with 
fellowships and other excellence awards.”

Perhaps, Langrana’s most important 
contribution is the collegial and supportive 
working environment he has helped create 
with structure, congeniality, and focus—the 
drivers of his leadership philosophy. 

“My day zero approach was to be open and 
supportive,” he said. “It was important to 
discuss issues with the faculty and figure out 
the common agreements.” 

Langrana believes Shreiber has the leadership 
and student-centric skills to continue moving 
the department forward, particularly in further-
ing the Rutgers Biomedical Health Sciences 
and School of Engineering collaboration.

“David has a good sense of the department 
and is more than qualified to be the chair,” 
he said. “The connection between SoE and 
RBHS is essential in advancing innovation and 
through David’s leadership and service as a 
member of the Graduate School, he is well-
known and well-respected.” n

Changing of the Guard: 
Noshir Langrana Steps Down as BME Department Chair

Martin Yarmush Elected to Prestigious National Academy of Engineering

The National Academy of Engineering 
(NAE) elected BME’s Martin L. Yarmush, Paul 
and Mary Monroe Chair and distinguished 
professor, as a member of its preeminent 
academy. Election to the academy is among 
the highest professional distinctions bestowed 
upon an engineer.

Yarmush’s accomplishments include pioneer-
ing advances in cellular, tissue, and organ engi-
neering and leadership in applying metabolic 
engineering to human health. He is an interna-
tionally recognized bioeningeer and transla-
tional scientist whose laboratory has been a 
pioneer and leader in multiple fields including 
tissue engineering and regenerative medicine, 
applied immunology and biotechnology, 
BioMEMs and nanotechnology, and metabolic 
engineering and functional genomics.

“Dr. Yarmush exemplifies engineering 
leadership and the Rutgers University 
community is fortunate to have him as a 
colleague and educator,” said Rutgers School 
of Engineering dean Thomas N. Farris. 

Academy membership honors those who 
have made outstanding contributions to 
engineering research and practice pioneering 
new and developing fields of technology. NAE 
announced 84 new members and 22 foreign 
members, bringing the total U.S. membership 
to 2,281 and the number of foreign members 
to 249. n

Distinguished Professor Martin Yarmush



 4  m   bme news FALL 2017

Senior Design Conference is one of the 
final rites of passage for Rutgers biomedical 
engineering undergraduates working to 
complete their bachelor’s degree. This 
past year, 133 students assembled into 33 
teams to apply the knowledge and problem 
solving skills they acquired over the course 
of their studies in the design of medical and 
diagnostic devices.

Nada Boustany, associate professor of 
biomedical engineering, directed the 
April 27, 2017 conference, during which 
each team demonstrated their working 

BME Senior Design Conference Explores Device Designs and 
Tissue Engineering

student achievement

student news

Undergraduate students Sudeepti Vedula, 
Charles Rabolli, Neel Nirgudkar, and Sarah 
Salter won a Massachusetts General Hospital 
“Ambulatory Practice of the Future” Primary 
Healthcare Student Technology Prize, placing 
in the top 5 and winning $5,000 towards their 
senior design project. 

Robert Battikha (ENG’17) received the 
Outstanding Research Poster award at the 
43rd Annual Northeast Bioengineering 
Conference for his research related to a 
project with BME professor, Ilker Hacihaliloglu, 
and Rachana Tyagi from Division of 
Neurosurgery at Rutgers Robert Wood 

prototype as part of their final presentation. 
Rutgers BME alumnus Jason Trager 
ENG’09 delivered the conference keynote 
address. He is the managing partner and 
founder of Sustainabilist, a consulting 
firm advising businesses on ecologically 
sustainable practices. 

According to Boustany, the conference 
rooms were filled with eye-catching devices 
and students who were proud of their 
accomplishments. Each team presentation 
was scored by three faculty judges, including a 
rubric focused on prototype function. n

Johnson Medical School in developing advanced 
image reconstruction and processing methods 
for improving the diagnostic potential of medical 
ultrasound for neonatal brain imaging.

Yoliem Miranda Alarcon was awarded a NSF 
Graduate Research Fellowship. She is developing 
new bioactive, collagen-based scaffolds with BME 
professor David Shreiber.

At the Aresty Research Center’s annual Under-
graduate Research Symposium, BME undergrad-
uate Sarah Salter received a best poster award 
for Encapsulation of Mesenchymal Stem Cells in 
Alginate for the Treatment of Osteoarthritis.

BME PhD student Cosmas Mwikirize received a 
travel award from Fulbright Foreign Student Pro-
gram to attend the 19th International Conference 
on Medical Image Computing and Computer 
Assisted Interventions held in Athens, Greece. 
He has proposed a new framework for the 
enhancement of needle images from ultrasound 
data based on modeling the signal propagation 
in the tissue.

Antoinette Nelson received a 2017 NSF East 
Asia and Pacific Summer Institutes (EAPSI) 
Fellowship, allowing her to conduct a portion of 
her thesis research in China.

Senior Design Project Awards
First Place in BioInstrumentation 
and Devices (tie) 
Continuous Non-Invasive 
Blood Pressure Monitor 
Aditya Hublikar, Ishaan Jain, Varun Gangwani, 
and Maciej Kabat

Gait Simulator for an External Fixation Device 
with Stryker 
Julien Braddock, Matthew DeSimone, Joseph 
Fredericks, Ethan Gardner, Adam Paczkowski, 
and Bo Xiao

 
First Place in Imaging, Computing 
and Modeling 
DigiDiagnose 
Ahmed AbdRabou, Pooja Maddula, 
Nirali Patel, and Pooja Patel 

First Place in Tissue, Cell, and 
Molecular Engineering 
Stereolithographic Fabrication of 
Customizable Collagen Methacrylamide (CMA) 
Scaffolds for Facial Implants 
Cindy Farino, Bryan Kwok, Bijal Nisraiyya, 
Abim Okujala, and Justin Sotolongo
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BME Students Engage in Dynamic Research as Summer Interns

Juilee Malavade 
ENG’18

Venkatesh Deshpande
ENG’18

Charles Rabolli 
ENG’18

Research Triangle MRSEC (Materials 
Research Science and Engineering Center)

Duke University Pratt School of Engineering

My job this summer was to create a force-
sensing biomaterial, containing protein 
constructs to sense cell forces in a 3D gel 
matrix. These protein “tension sensors” 
employ a light-based energy transfer to gauge 
the amount of force applied when the ends of 
the protein tension sensors are pulled apart. n

Biomedical Engineering Summer 
Internship Program

National Institutes of Health

This past summer I had the opportunity 
to investigate the molecular mechanisms 
involved in renal water transport. Through 
coursework in physiology and research 
experience in RNA delivery, BME at Rutgers 
gave me the knowledge and skills required to 

participate in this opportunity. n

Deutscher Akademischer Austauschdienst 
(DAAD) Rise

Heidelberg University Hospital, Germany

Over the summer, I explored the impact of 
CITED4 protein on the mammalian heart, in 
hopes that this will elicit a clear mechanistic 
difference between physiological and 
pathological cardiac hypertrophy. n

Cloning Thousands of Genes for Massive Protein Libraries (continued from page 1)

As a proof-of-concept, the researchers cloned 
more than 3,000 DNA fragments from E. coli 
bacteria, commonly used as a model organism 
with a catalogued genome sequence available.

“We captured about 95 percent of the gene 
targets we set out to capture, many of which 
were very large in DNA length, which has 
been challenging in the past,” Parekkadan 
said. “I think there will certainly be more 
improvements over time.”

They can now take a genome sequence (or 
many of them) and make a protein library 
for screening with unprecedented speed, 
cost-effectiveness and precision, allowing 
rapid discovery of potentially beneficial 
biomolecules from a genome.

In conducting their research, they 
coincidentally solved a longstanding problem 
in the genome sequencing field. When it 
comes to genetic sequencing of individual 
genomes, today’s gold standard is to 
sequence small pieces of DNA one by one 
and overlay them to map out the full genome 

code. But short reads can be hard to interpret 
during the overlaying process and there hasn’t 
been a way to sequence long fragments of 
DNA in a targeted and more efficient way. 
LASSO probes can do just this, capturing DNA 
targets of more than 1,000 base pairs in length 
where the current format captures about 100 
base pairs.  

The team also reported the capture and 
cloning of the first protein library, or suite of 
proteins, from a human microbiome sample. 
Shedding light on the human microbiome at a 
molecular level is a first step toward improv-
ing precision medicine efforts that affect the 
microbial communities that colonize our gut, 
skin and lungs, Parekkadan added. Precision 
medicine requires a deep and functional un-
derstanding, at a molecular level, of the drivers 
of healthy and disease-forming microbiota.

Today, the pharmaceutical industry screens 
synthetic chemical libraries of thousands 
of molecules to find one that may have a 
medicinal effect, said Parekkadan, who joined 

Rutgers’ School of Engineering in January.

“Our vision is to apply the same approach 
but rapidly screen non-synthetic, biological 
or ‘natural’ molecules cloned from human or 
other genomes, including those of plants, 
animals and microbes,” he said. “This could 
transform pharmaceutical drug discovery 
into biopharmaceutical drug discovery with 
much more effort.”

The next phase, which is underway, is to 
improve the cloning process, build libraries 
and discover therapeutic proteins found in our 
genomes, Parekkadan said.

Other authors include Lorenzo Tosi, 
Viswanadham Sridhara, Yunlong Yang, Dongli 
Guan and Polina Shpilker of Harvard Medical 
School; Nicola Segata of the University of 
Trento in Trento, Italy; and H. Benjamin Larman 
of Johns Hopkins University. n
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new faculty

Research Programs Support Graduate Students

Introducing Professors Biju Parekkadan and Adam Gormley

Adam Gormley joined the Department of 
Biomedical Engineering in January as an 
assistant professor with expertise in nano-
biomaterials. Prior to Rutgers, Adam was a 
Marie Skłodowska-Curie Research Fellow at 
Sweden’s Karolinska Institutet and a Whitaker 
International Scholar at Imperial College 
London. He obtained his doctorate in bioengi-
neering from the University of Utah in 2012 and 
a bachelor’s degree in mechanical engineering 
from Lehigh University in 2006. Since joining 
Rutgers, Gormley has opened the Gormley 
Lab, which seeks to develop bioactive nano-
biomaterials for therapeutic and regenerative 
medicine applications. n

A passionate translational researcher and a 
Rutgers University alumnus, Biju Parekkadan 
recently returned to Rutgers School of Engi-
neering as an associate professor where he is 
conducting innovative work within the arenas 
of cell, gene, and tissue engineering. He also 
holds a faculty appointment in the Department 
of Medicine at Rutgers Biological and Health 
Sciences. He joins the Department of Biomed-
ical Engineering from Harvard Medical School 
(HMS) where he was an assistant professor.

In addition to his academic and research 
achievements, Parekkadan has launched his 
first biotechnology company, Sentien, to com-
mercialize his cell therapy inventions. Sentien’s 
flagship product is now in Phase Ib/IIa human 

Assistant Professor Adam Gormley

Associate Professor Biju Parekkadan

trials and is supported by more than $20M 
in Small Business Innovation Resource and 
venture capital funding.

Parekkadan received his undergraduate 
degree in biomedical engineering from 
Rutgers in 2003, graduating summa cum 
laude, and was a James J. Slade Scholar. As 
a National Science Foundation Graduate 
Fellow, he received a doctoral degree from 
the Harvard-MIT Division of Health Sciences 
and Technology, where he also completed 
medical degree studies in 2008. In 2012, he 
was named Young Mentor of the Year by HMS 
and received a Presidential Early Career Award 
from the White House, the highest honor of an 
early stage investigator. n

Join our BME community on LinkedIn. 
This is a closed group for BME alumni 
and friends where we can share news, 
information, and opportunities. 

Visit LinkedIn and search Rutgers 
Biomedical Engineering to join.

Two new faculty members have recently joined the BME department bringing with them expertise in the areas of nanobiomaterials 
and cell, gene, and tissue engineering. The department is particularly pleased to welcome back Associate Professor Biju Parekkadan, 
who is a returning SoE alumnus, following advanced studies at Harvard and MIT.

Among the incoming class of BME graduate 
students includes the department’s first 
recipient of a Summer Undergraduate Pipeline 
to Excellence at Rutgers Graduate Fellowship 
(SUPER-Grad). The SUPER-Grad fellowship 
program is funded through the Rutgers-New 
Brunswick Strategic Plan. The program was 
conceived by BME’s David Shreiber, professor 
and recently appointed department chair, and 
Evelyn Erenrich, professor and director of Rutgers 

Center for Graduate Recruitment, Retention, 
and Diversity, and provides full first-year funding 
to an alumnus of the Research Experience 
for Undergraduate (REU) program, to pursue 
doctoral studies at Rutgers.

The NSF-sponsored REU program in cellular 
bioengineering welcomed its seventh class 
of summer scholars in May 2016. Under the 
direction of Shreiber, the REU provides an 

immersive 10-week research experience to a 
diverse cohort of students who traditionally 
lack opportunities to conduct research at their 
home institutions. The academic research is 
complemented by a weekly translational research 
seminar on Innovation and Entrepreneurship 
led by Susan Engelhardt from the Center for 
Innovative Ventures of Emerging Technology, 
which culminates in the presentation of a 
business plan at the Summer Symposium. 
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First Annual BME Alumni Networking Event Brings
Graduates and Faculty Together

More than 70 alumni, faculty, and friends came 
together to celebrate BME’s rich history during 
the first annual BME Alumni Networking Event on 
October 26, 2016, in Jersey City, NJ. Guests spent 
the evening reconnecting, catching up on careers, 
family, and their alma mater.

Special recognition was extended to David Pal 
(ENG’11), for his meritorious efforts in helping 
students whose families are affected by cancer 
through support groups and scholarships, and 
to Jeffrey Barminko (ENG’07, GSNB’12) and 
Shirley Masand (GSNB’13), for their service to the 
Biomedical Engineering Graduate Program.

The event generated a lot of interest and 
enthusiasm  and plans are already underway for 
additional alumni programs. n
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The Department of Biomedical Engineering 
has opened new labs and launched a 
certificate program for the design of medical 
devices as it positions itself as a statewide 
leader for research, development, education, 
and training in the field.  

A robust outreach to the business community 
and alumni will be a priority, as will the 
expansion of online offerings, said David 
Shreiber, who succeeded Noshir Langrana 
as department chair July 1. “We want to take 
advantage of our location, our alumni and the 
other programs here at Rutgers in cementing 
our position as the hub of biomedical 
engineering in New Jersey,” Shreiber said. 

Rutgers has the third largest undergraduate 
program in biomedical engineering in 
the country, with more than 350 students 
enrolled, and its graduate programs also 
continue to grow. Shreiber said it’s important 
to tap into the growing alumni network and 
the school’s location in the heart of an area 
rich in biomedical research and technology 
companies. The relationships will generate 
co-ops and internships for students as well as 
professional development opportunities for 
industry that could be a new source of revenue 
for the university.

The department’s new initiatives include:

» New labs outfitted for the development 
of medical devices where users – inside and 
outside of Rutgers – can prototype and test 
new ideas. The facilities at the biomedical 
engineering building include 3D bio printers, 
acrylic laser cutting equipment, and other 
advanced features. It is envisioned that the 
facility will be used by smaller businesses 
and entrepreneurs seeking to commercialize 
inventions as well as faculty and students, such 
as those at Rutgers Robert Wood Johnson 
Medical School.  

“It’s like a small startup in the confines of 
academia,” said Kristen Labazzo, an assistant 
research professor who is executive director 
of the initiative. High schools around the state 
also will be invited to visit the labs as part of 
an outreach effort to promote the study of 
biomedical engineering.

» The recent approval of a five-course 
Certificate in Medical Device Development 
for those enrolled in the master’s program 
or others with graduate degrees seeking 
professional development. “It’s about taking 
discoveries from the lab and understanding 
what it is going to take to bring them to 
market,” said Shreiber. In lieu of a traditional 
thesis, students in the certificate program will 
submit a business plan based on research and 
technology from independent study. Shreiber 

also hopes to offer other short-term courses to 
the business community and increase remote 
delivery of those programs.  “We’d like to be 
the preferred provider for on-line biomedical 
engineering,” Shreiber said.

» A medical device seminar series planned 
for the fall featuring critical issues relevant to 
industry, like reimbursement, regulation, and 
cybersecurity. “Rutgers wants to be seen as 
the go-to place,” Labazzo said. The seminars 
follow the launch last semester of a graduate 
course in Applications in Medical Device 
Development, which included guest lecturers 
from industry – and a panel presentation – 
on topics ranging from design controls and 
regulatory considerations to marketing.  

» A pilot program at the Matheny Medical 
and Educational Center in Peapack where 
13 seniors in the biomedical undergraduate 
program interacted with severely disabled 
residents and students with the goal of 
developing new medical devices to assist 
them. “Hopefully by using their engineering 
brains they can see something that would help 
students in their daily lives,” said Labazzo.
The device ideas will be the basis of the 
students’ senior design projects and could 
be developed in the new labs. It is hoped the 
program will continue and expand to other 
rehab facilities and nursing homes, she said. n

Rutgers Looks to Lead through Medical Device Development Initiatives

A select group of BME seniors visited Matheny Medical and Educational Center where they met and interacted with 
severely disabled residents and students with the goal of developing new medical devices to assist them.

The department’s new Medical Device Development 
certificate program is about taking discoveries from 
the lab and bringing them to market.
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Q&A

Collaboration: Rutgers’ Own Transformers

How do you define collaboration? 

Collaboration happens when you have 
people from different disciplines and 
different mindsets coming together to solve 
a problem of significance. When you have 
two significantly different perspectives or 
domain experts coming together, and if one 
can catalyze co-mingling of ideas, you can 
create something truly novel, with a more 
transformative impact.

What do you mean by transformative?

When you intermingle two different disciplines, 
then you can create a new hypothesis, a new 
vision, and that is what we have been able to 
do across multiple labs.

What do you need for this kind of 
collaboration to succeed?

There are three really important ingredients. 
You need to have people come together and 
brainstorm. Then you need people in the lab, 
such as research faculty or graduate students, 
who are trained to work in several disciplines, 
who can bring the idea to reality.

What do you like about your new role?

I like the ideation process, brainstorming, mak-
ing new connections, taking advantage of the 
different disciplines and strengths, connecting 
the dots between very bright minds who may 
be working in silos. There is tremendous brain 
power throughout Rutgers, and people are 
doing fascinating work. This collaborative 
effort between engineering and biomedical 
and health sciences brings the engineering 
mindset to solve problems and to bring new 
inventions from the bench to the bedside.

How is Rutgers performing in this area?

I think we are in an excellent position to 
produce significant collaborations. We have 
the critical mass of people, especially in the 
health sciences and across the six major fields 
of engineering. We have great leadership, a 
history of excellence in research, and we are 
located in a region that has a large number of 
biotech and pharmaceutical companies. n

To read the complete interview with Moghe, 
visit soe.rutgers.edu/moghe.

With a “passion for making connections,” Professor Prabhas Moghe (biomedical engineering and 
chemical and biochemical engineering) has gained experience over the past decade assembling 
large teams of collaborating faculty. In his expanded role as research director, he is building alliances 
and partnerships between the School of Engineering and Rutgers Biomedical and Health Sciences.

Photographer: Amanda Demme

Assistant professor Ronke Olabisi (right) with 
her mentor Dr. Mae Jemison (left)

Vanity Fair Features 
Engineering’s Olabisi
Department of Biomedical Engineering 
assistant professor Ronke Olabisi was 
among eight “STEM luminaries” featured 
in the December 2016 issue of Vanity Fair. 
“Saluting a New Guard of S.T.E.M. Stars” 
was co-sponsored by IBM to celebrate the 
film Hidden Figures, which tells the story 
of the contributions African-American 
women made to the space race of the 
1950s and 1960s, by highlighting today’s 
accomplished women scientists and 
engineers who are  “working for expanded 
inclusion for the next generation.”

In the article, Olabisi talks about finding 
her path as a biomedical engineer as 
an undergraduate studying mechanical 
engineering and while earning a master’s 
degree in aeronautical engineering. After 
searching the internet for a project, she saw 
a hip implant and, “fell in love with bone.”  

“Every biomedical engineer has their 
favorite tissue, and mine is bone,” she said. 
“It’s the only thing in the body that heals 
without a scar.” 

The article also pairs Olabisi with her mentor 
Mae Jemison, a medical doctor and the first 
woman of color to travel into space. 

“Mae Jemison is the best mentor I ever 
had for what I want to be and do in life,” 
said Olabisi, who credits Jemison with not 
only pointing her to opportunities, but also 
providing encouragement as a woman 
pursuing a career in a male-dominated field.

According to Olabisi, Jemison tells women 
to “stop muting your horn—learn to toot it.” 

To read the full article, go to bme.rutgers.
edu/news/olabisi.
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This year has been a resounding success for 
the Biomedical Engineering Student Society 
(BESS). Throughout the year, BESS members 
played a key role in assisting with many of the 
large department events, including Graduate 
Student Orientation, Recruiting Day, and 
Graduation Dinner held at the end of the 
spring semester. 

In addition to giving tours, procuring supplies, 
and representing the department to the new 
and potential students at these necessary 
events, BESS has always sought to foster a 
supportive academic and social environment 
for graduate students. This was reflected in 
the slate of events BESS organized this year, 
including a series of faculty luncheons to 
introduce new students to potential labs and 
educate others about the research currently 
being conducted in the department. Other 
highlights included tailgating at Rutgers 
football games, participating in the Busch 

BESS Report: 2016-2017 Academic Year

CIVET Launches New Program to Prepare Graduate Students as Business 
Professionals in Biotechnology Industry 

Campus-wide “STEM-o’Ween” party in 
October, and sponsoring seminars like the 
Medical Device Development Center’s 
industry panel. 

The end of the fall semester culminated in 
a successful food, clothing, and gift drive 
for the Adopt-a-Family charity, as well as 
the fantastic department holiday party, with 
students Alaina Howe, Mollie Davis, and 
postdoc Nicola Francis taking home prizes 
for their science-related images in the annual 
Go Figure! photography contest. The spring 
semester saw BESS cleaning and reorganizing 
the underutilized graduate student lounge, 
providing a much-needed space for the 
organization to host events like March 
Madness parties, social “happy hours,” and 
a PhD Qualifier Q&A session where older 
students imparted their wisdom to those 
writing their qualifier proposals. n 

Traditionally, the focus of Rutgers University’s 
engineering and scientific curricula is to pre-
pare graduates for technical excellence within 
the professional business environment. How-
ever, in addition to technical expertise, leaders 
within the biomedical and life sciences sector 
consider it vital for candidates to understand 
and master business, communication, man-
agement, and other practical skills, whether 
as researchers, or as contributors to business, 
legal, or related areas.

To fill this gap, BME’s Center for Innovative 
Ventures of Emerging Technologies (CIVET) in-
troduced a new course in the summer of 2017. 
Entitled “Professional Preparedness in Biotech-
nology,” the course is co-directed by CIVET 
and Rutgers School of Graduate Studies, and 
provides students with practical perspective 
regarding quality assurance, regulatory com-
pliance, project and process management, 
and other areas of strategic relevance, while 
integrating interactive class exercises and 

culminating in a case study focused on various 
sector-relevant professional challenges.

“Using this multi-pronged approach, students 
learn to think outside the ‘researcher’s box’ 
and understand how business functions, 
an indispensable skill for all scientists that 
wish to navigate the boundaries between 
research and industry,” said CIVET co-director 
Susan Engelhardt. 

Funded by the National Institutes of Health 
(NIH), the program is intended to supplement 
the Rutgers biomedical and life sciences 
curricula. Taught by Engelhardt, the course 
features appearances by Rutgers Business and 
Law School senior faculty, as well as profes-
sional subject matter experts, some of whom 
hail from Rutgers’ Continuing Professional 
Education organization.

“For today’s graduates to succeed in industry, 
they must develop additional layers of 
specialized competence, enabling them 

to immediately contribute within diverse 
organizations in the life and biomedical sciences 
commercial sector,” Engelhardt said. 

Program feedback shows that students agree. 
Some have said, “This course helped to broad-
en my understanding of the role an engineer 
can play within a biotech organization,” and “I 
have more knowledge about the processes and 
management techniques in industry as well as 
the importance and types of communication.”

Engelhardt shared that they are continuing to 
enhance the curriculum and integrate it with 
existing career preparedness programming, 
such as the NIH-funded BEST iJOBS Program. n
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Q&A

BME Alumni Spotlight: Eric Novick, Ph.D.

What does your job entail? 

I am the chief scientific officer at a small 
biotech in North Brunswick. I oversee all 
of the science, research and development, 
and scientific relations when it comes 
to our products.

We make cell-based liver kits for testing new 
drugs at pharmaceutical companies. 

Why is this type of work important? 

We’re helping to develop new drugs 
without using either live animals or humans. 
We get more information earlier on in the 
development process using an in-vitro system 
so we waste less animals and have fewer 
clinical trial failures. 

What drew you to the field in the 
first place? 

The two subjects that I enjoyed the most were 
always mathematics and biology. I chose the 
field that would get me both engineering 
and medicine, as well as molecular biology, 
biology, chemistry—the whole nine yards. 
It was also very new and exciting because 
nobody was doing it. I think we were the first 
class to actually get a bachelor’s degree in 
biomedical engineering.

What is your leadership style?

I love to give my staff freedom. I’m the 
opposite of a micromanager. You hire smart 
people and you let them work. I’m not into 
hiring smart people and then getting down 
their throats all the time. You hire the right 
people and you shouldn’t have to do that. You 
just let them do their job. You’re there to solve 
problems and shield them from the pressures 
that they don’t need to feel or see, whether 
it’s raising money or dealing with investors or 
clients, especially at a small company. They 
should have some shelter from that, and I think 
that’s my job. 

Looking back, what was the most valuable 
part of your education at Rutgers? 

The diversity of people—you learn something 
from everybody. It wasn’t so much the classes 
or what you learned but how you learned it 
and who you learned it with.  

If you could give one piece of advice to 
current biomedical engineering students, 
what would it be?  

Learn as much as you can while you’re there. 
You never know how it will apply in the future. 
You might not think something is important 
now, but it can be. It doesn’t matter if you 
want to be in academics or industry, you 
never know when something will come in 
handy. So network and learn.

What do you think is the most important 
development in the biomedical 
engineering field of today?

Cellular therapies. I think immunology is 
a very important component in all human 
diseases, and cellular therapeutics is the 
best way to arrive at immunology. I think that 
immunology through cellular therapeutics will 
solve a lot of our long-term diseases.

Looking forward, what developments do 
you see on the field’s horizon? 

I see a lot of tissue engineering. Creating 
whole organs or tissues—bones, skin, liver, 
kidney…I see those on the horizon in the 
next 20 years.

When you’re not at work, how do you 
enjoy spending your time? 

I enjoy spending time with my family and 
playing with my son. We play guitar, we 
play sports, we hike. We spend a lot of time 
outdoors, especially when the weather is 
nice. n  

Eric Novik is the chief scientific officer at Hurel Corporation, a leading provider of bioanalytic tools 
for pre-clinical drug development and testing. He earned both his bachelor’s degree (2002) and 
doctoral degree (2007) in biomedical engineering at Rutgers University. Novik holds four patents and 
has published over ten peer reviewed articles in high-impact journals.

Join Us: Medical Device 
Industry Forums
Rutgers Biomedical Engineering and the 
Healthcare Institute of New Jersey are offer-
ing a series of panel seminars designed for 
the medical device industry. Programs will 
take place on the Busch campus at Rutgers 
with networking receptions. Please contact 
Kristen Labazzo to register or for more infor-
mation: kristen.labazzo@rutgers.edu.

Thursday, October 19, 2017
Cybersecurity for Medical Devices: 
Why and How
Fiber Optics Auditorium 
101 Bevier Road, Piscataway, NJ

Thursday, November 16, 2017
Patient’s Perspective: Emotional and Phys-
ical Impact of Medical Devices
Biomedical Engineering Auditorium
599 Taylor Road, Piscataway, NJ
5:00 p.m. Networking
5:30 p.m. Program

“
I chose the field that would get me 
both engineering and medicine, as 
well as molecular biology, biology, 
chemistry—the whole nine yards. 
It was also very new and exciting 
because nobody was doing it. 

“
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Continuous-flow, Electrically Triggered, 
Single Cell-level Electroporation

Graduate students Mingde ‘Jack’ Zheng 
and Joseph Sherba have developed a 
novel, microfluidic platform for monitoring 
electroporation and molecular delivery at 
the single cell-level as part of a National 
Science Foundation-sponsored collaborative 
research team led by Rutgers’ Department of 
Biomedical Engineering professors, Jeffrey 
Zahn and David Shreiber, and Department 
of Mechanical and Aerospace Engineering 
professors, Hao Lin and Jerry Shan. 
Electroporation is a widely used, safe, non-viral 
approach to deliver foreign vectors into many 
different cell types. 

When a cell is exposed to an electric field 
of the appropriate strength, the membrane 
undergoes reversible electrical breakdown, 
where transient pores form in the membrane, 
which allows molecular transport into the 
cell. The controlled intracellular delivery of 
biomolecules and therapeutics enables the 
ability to study and engineer fundamental 
cellular processes and has therefore been 

a major focus in biomedical research and 
clinical medicine. 

The Rutgers team looks to continue the 
development of this technology into a 
“smart,” autonomous system that is capable 
of using these electrical signals to create a 
flow-through, feedback-controlled, single cell-
level electroporation platform. They envision a 
product line comprised of a base equipment 
docking station and software that applies the 
electric pulses and monitors permeabilization 
in real time using disposable “chips” for cell 
handling and microfluidics. 

The end result will be a product line that is 
easy to use, reproducible, and robust, which 
will open up a wide range of applications by 
basic research laboratories, development and 
production laboratories in the biotechnology 
sector, and ultimately clinical entities interested 
in direct gene editing or transfection for 
transplantation and cellular therapies. n

Pictured left to right: Jerry Shan, Jeffrey Zahn, David 
Shreiber, and Hao Lin.


