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Growing our
culture of innovation

A

t Princeton, making an impact in society at large enhances the
quality of our education and our research, both of which are
central to the University’s mission. Through our growing culture
of innovation, the University is now even better placed to ensure
that the ideas and innovations of its faculty and students reach the
broader world.
Our scientists and engineers bring vision and creative solutions to
society’s major challenges, in realms ranging from health care to
energy efficiency to information systems. We now have seven faculty
who are fellows of the National Academy of Inventors, and we’ve
seen tremendous faculty interest over the past few years in starting
new ventures.
A number of new initiatives
make this an exciting time.
Earlier this year saw the
opening of a Google AI lab
in downtown Princeton. Our
Princeton Catalysis Initiative is
a vibrant hub for collaborations
with major biotech and
pharmaceutical companies
at the cutting edge of drug
discovery. Near campus, the
Princeton Innovation Center
BioLabs is home to many new
startups that sprung from
research conducted here and
at other institutions.

To learn more about the researchers and
technologies in this brochure, contact:

John Ritter
Director, Technology Licensing
87 Prospect Ave., 3rd Floor
Princeton, NJ 08544
609-258-1570; jritter@princeton.edu
patents.princeton.edu
For information on fostering industry-faculty
collaborations, contact:

Coleen Burrus
Director, Corporate Engagement
and Foundation Relations
91 Prospect Ave.
Princeton, NJ 08540
609-258-5954; cburrus@princeton.edu
cefr.princeton.edu
For inquiries regarding sponsored research,
contact:

Elizabeth Adams
Director, Research and Project Administration
87 Prospect Ave., 2nd Floor
Princeton, NJ 08544
609-258-3090; awards@princeton.edu
orpa.princeton.edu
To engage with entrepreneurial alumni, contact:

Anne-Marie Maman
Executive Director,
Princeton Entrepreneurship Council
34 Chambers St.
Princeton, NJ 08542
609-258-4499; amaman@princeton.edu
entrepreneurs.princeton.edu

Our location in central New Jersey, a state with a venerable history of
discovery and invention, puts Princeton at the heart of a larger regional
innovation ecosystem. This enables us to partner with other major
research universities as well as leading companies in areas spanning
pharmaceuticals, energy, technology, artificial intelligence and more.
This year we created a new position, the Vice Dean for Innovation,
to enable and encourage faculty- and student-led innovation and
entrepreneurship, serve as the natural entry point for campus
innovation activities, and thereby expand collaborations between
our researchers and the nonprofits and industrial partners that
can help make a real difference in people’s lives and hence in the
broader economy.
I invite you to learn more about this year’s featured inventors and the
offices on campus that help project our research towards the world
through technology transfer, corporate collaborations and alumni
engagement. Welcome to Celebrate Princeton Innovation.
Pablo Debenedetti

Discover Princeton research, technologies and
core facilities at researchwith.Princeton.edu
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The Princeton Innovation Ecosystem

Making connections on campus and beyond

T

aking discoveries beyond the University to
make beneficial impacts on society relies
on strong relationships among our researchers
and the broader innovation ecosystem of
investors, entrepreneurs and corporations.
To foster these connections, people across
campus work together to build links between
Princeton researchers and external partners
to transform ideas and discoveries into
real-world applications. Together we fulfill

“Rapid changes to technology and society
are making the connections between
world-class research and the innovation
ecosystem more important than ever.
At Princeton, we are eager to see those
connections flourish. Our students and
faculty are enthusiastically collaborating
with both industry and the nonprofit
sector to discover and implement
ideas that will help address the world’s
challenges.”
Christopher L. Eisgruber
Princeton University President

numerous roles, including advising on issues
of intellectual property and technology
transfer, incubating new ideas, engaging
entrepreneurial alumni, educating student
researchers in entrepreneurship, and offering
numerous ways to collaborate with Princeton
researchers.
We invite you to learn more about how to
engage with Princeton innovation.

“Princeton’s human scale, research
intensity and culture of collaboration
across disciplinary boundaries create
a rich environment where new ideas
and ingenuity thrive. Our faculty and
students—both at the undergraduate and
graduate level—are pushing to make real
their desire to benefit society through
translation of research discoveries,
startups and other new ventures. We
as a University are proud to support
their engagement in innovation and
entrepreneurship.”
Deborah A. Prentice
Princeton University Provost
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Innovation

An adaptive solar shade to save energy
and improve comfort in buildings
Sigrid Adriaenssens, associate professor of civil and environmental engineering, and
Victor Charpentier, postdoctoral research associate

A

system inspired by the biomechanics of
insect-trapping plants aims to provide
energy savings by altering building façades
to adapt to changing sunlight throughout the
day. With buildings accounting for nearly 40%
of U.S. energy consumption, new energyefficient technologies are in high demand. The
system in development by Sigrid Adriaenssens
and Victor Charpentier would maximize
occupant comfort and save operational
building energy while maintaining a constant
level of interior daylight.

to follow the sun, providing optimal light
and shade conditions inside. Additionally,
the system is cost-effective compared to
competing solutions, since it does not require
expensive materials, mechanical hinges or
motors.

The basis of the technology consists of flexible
plastic sheets actuated by shape-memory
alloy wires that contract in response to an
electrical current. When current is applied,
the wires deform the plastic sheet so that
it lifts and rotates. On the outside of a glass
building, these sheets would be oriented

Development status: Patent protection is pending.
Princeton is seeking outside interest for the
further development of this opportunity.

Collaborators: Forrest Meggers, assistant
professor of architecture and the Andlinger
Center for Energy and the Environment; Olivier
Baverel, professor of architecture at École des
Ponts ParisTech

Funding: National Science Foundation

Victor Charpentier and
Sigrid Adriaenssens
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Innovation

Technology to boost energy
eﬃciency in data centers
Minjie Chen, assistant professor of electrical engineering and the
Andlinger Center for Energy and the Environment

Minjie Chen and his team
were the first-place
winners at Princeton’s
2019 Annual Innovation
Forum. From left: Minjie
Chen, Youssef Elasser,
Yenan Chen and Ping Wang

M

injie Chen and his team are building
a family of devices to dramatically
reduce power consumption at the gigantic
data centers that serve as the backbone of
internet services and cloud computing. These
centers, each holding racks of computer
servers, consume 90 billion kilowatt-hours of
electricity each year in the United States.

Instead of lots of cascaded power conversion
stages, they aggregate power conversion into
one unit, and then distribute that power.
They estimate they can increase the energy
efficiency of the power-delivery system by
about 60% to 88%. The technology works
with solar farms and battery storage systems
as well as data centers.

The team’s technology restructures the
way power is converted from the 480-volt
alternating current of the electricity grid down
to the 5-volt-or-lower direct current needed
for central processing units and hard drives.
In today’s data centers, this process happens
at each computer, sapping about 40% of the
original energy. Chen and his team are building
a new energy processor that reduces the
voltage in a central unit, then simultaneously
supplies power to a large number of
computing devices.

In February, the team won first place at
Princeton’s 14th Annual Innovation Forum,
a campus-wide pitch competition hosted
by the Keller Center for Innovation in
Engineering Education and the Office of
Technology Licensing.
Team members: Graduate students Ping Wang
and Youssef Elasser; postdoctoral research fellow
Yenan Chen
Collaborator: Robert Pilawa-Podgurski, associate
professor in electrical engineering and computer
science at the University of California-Berkeley
Development status: Patent protection is pending.
Princeton is seeking outside interest for the
further development of this opportunity.
Funding: National Science Foundation, U.S.
Department of Energy ARPA-E, Siebel Energy
Institute

“We are changing how power
is delivered from the grid to
computing devices.”
Minjie Chen
Assistant Professor of Electrical Engineering and the
Andlinger Center for Energy and the Environment

4

innovation.princeton.edu

Innovation

Novel gene-delivery technology for
treatment of disease
Esteban Engel, Viral Neuroengineering Facility manager,
Princeton Neuroscience Institute

A

newly developed system for turning on the
therapeutic activity of genes could benefit
the treatment of a broad range of genetic
diseases. Esteban Engel and his team have
developed gene promoters, which act like
switches to turn on gene expression, to enable
the creation of a wide range of gene therapies
with long-lasting therapeutic effects.
The team has engineered three new
promoters based on promoters that
herpesviruses use to establish a chronic
infection in the nervous system. They inserted
these new promoters into the adenoassociated virus (AAV), which is widely used
to deliver therapeutic genes into cells. These
promoters occupy far less space than the
promoters in use today, allowing the viral
vector to carry larger genes. These novel
promoters are also less prone to repression or
inactivation than most common promoters, so
they sustain gene expression for long periods
of time. These new promoters work with AAV
as well as other viral and non-viral genedelivery systems.
“Our smaller promoters can replace large
conventional promoter sequences, releasing
space in the AAV payload to include multiple
or larger therapeutic genes that will be
produced for the lifespan of the patient,”
Engel said.

Esteban Engel and
Carola Maturana

Team members: Lynn Enquist, Henry L. Hillman
Professor of Molecular Biology; Carola Maturana,
postdoctoral research associate; Andrew Esteves,
graduate student
Collaborators: Thomas Pisano, Ph.D. 2019; Jessica
Verpeut, postdoctoral research associate; Sam
Wang, professor of neuroscience
Development status: Patent protection is
pending. Princeton is seeking outside interest for
further development of this technology.
Funding: Princeton University
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Innovation

HiT Nano Inc. makes high-performance
batteries aﬀordable
Yiguang Ju, Robert Porter Patterson Professor of Mechanical
and Aerospace Engineering

A

new method for making novel lithium-ion
battery materials promises to increase
performance for markets such as electric
vehicles and grid energy storage while
increasing battery density and battery life,
all at lower cost. To develop the technology,
Yiguang Ju and his team founded the startup
HiT Nano Inc. in 2018.
HiT Nano uses a novel, patented mechanism
invented in Ju’s lab at Princeton called
micro-aerosol controlled high temperature
(MACHT) synthesis to generate nickelcobalt-magnesium and other high-nickel
nanoparticles for battery cathodes, the
positively charged side of the battery
that supplies current. Today’s commercial
cathode manufacturing methods produce
particles using a long, multi-step coprecipitation process involving mixing,
precipitation, washing, drying and annealing,
and it is difficult to achieve homogenous ion
implantation or doping.

From left: Yiguang Ju
and Xiaofang Yang
Jon (Jingning) Shan
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In contrast, MACHT is a single-step flame
synthesis process that generates a controlled
particle size distribution and enables
precise and homogenous ion doping and
concentration-gradient formation. The
resulting higher yield, lower cost and improved
performance have the potential to lead to
dramatic boosts in battery storage capacity
and reductions in recharging times.
Team members: Jon (Jingning) Shan, co-founder
and chief technology officer; Xiaofang Yang,
principal scientist; Tao Fu, co-founder and chief
financial officer
Collaborator: Christopher Abram, former
Princeton postdoctoral researcher
Development status: HiT Nano is exclusive
licensee to the patent-pending technology, and
a tenant at Princeton Innovation Center BioLabs.
Funding: National Science Foundation

Learn more at hitnanoinc.com

Innovation

AI-based motion-capture system
for lab animals
Mala Murthy, professor of neuroscience, and Joshua Shaevitz, professor
of physics and the Lewis-Sigler Institute for Integrative Genomics

A

new system that uses artificial intelligence
to track animal movements is poised to
aid a wide range of studies, from exploring
new drugs that affect behavior to ecological
research. The approach can be used with
laboratory animals such as fruit flies and mice
as well as larger animals.

has recently been extended by Pereira to work
not only on videos of a single animal but also on
footage of multiple interacting animals, keeping
track of animal identities over time.

The technology, developed by Mala Murthy,
Joshua Shaevitz, graduate student Talmo
Pereira, and then-undergraduate Diego
Aldarondo of the Class of 2018, accurately
detects the location of each body part — legs,
head, nose and other points — in millions of
frames of video.

Collaborators: Sam Wang, professor of
neuroscience; David Turner, research software
engineer, Office of Information Technology;
Nathaniel Tabris, research software engineer,
Princeton Neuroscience Institute

First, a human experimenter records video
of a moving animal. Next, the experimenter
directs the system’s software to identify a small
number of images in which to define body part
positions. The system then uses this dataset to
train a neural network to calculate the location
of the points in subsequent frames. The method

Team members: Talmo Pereira, graduate student;
Diego Aldarondo, Class of 2018

Development status: Patent protection is pending.
Princeton is seeking outside interest for the
development of this technology.
Funding: National Science Foundation, National
Institutes of Health

Joshua Shaevitz and
Mala Murthy
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Innovation

Nerve damage repair using a
patterned extracellular matrix
Jeffrey Schwartz, professor of chemistry, and Jean Schwarzbauer, Eugene
Higgins Professor of Molecular Biology

A

new recipe for patterning cells on a surface
holds promise for the repair of damaged
nerve tissue. Researchers have developed a
technique for adhering and aligning cells on a
soft and flexible material, known as hydrogel,
with the goal of creating a scaffold on which to
grow neurons and provide guidance for the cells
to extend the long thin projections, or axons,
that serve as the transmission lines of the
nervous system.

Jean Schwarzbauer
and Jeffrey Schwartz
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A key challenge was to find ways to make cells
stick to hydrogel, a material that consists of
a watery synthetic or natural polymer that
resembles not-yet-set gelatin. To overcome
this challenge, the researchers engineered
a method for applying a cell-adhesive layer
atop the hydrogel. First the team applies a
hydrophobic (water-repelling) solvent that
enables formation of a titanium or zirconium
oxide layer at the hydrogel surface. The next
step is the self-assembly of a phosphonate
monolayer, bound to the titanium or zirconium
oxide coating, that is cell-attractive. By initially

innovation.princeton.edu

masking parts of the hydrogel surface, the
researchers can create precisely defined sticky
regions, enabling cells to be patterned, and to
assemble a patterned extracellular matrix in
arrangements that are useful to neural repair.
Team members: Craig Arnold, Susan Dod Brown
Professor of Mechanical and Aerospace Engineering;
Greg Harris, visiting research collaborator; Romain
Fardel, professional specialist; Kelly Lim, research
specialist; Stephen Bandini, Ph.D. 2015; Joshua
Spechler, Ph.D. 2016; Jeffrey Chen, Class of 2017
Collaborators: At the Mayo Clinic: Anthony
Windebank, professor of neurology; Nicolas
Madigan, assistant professor of neurology; Ahad
Siddiqui, research associate
Development status: Patent protection is pending.
Princeton is seeking outside interest for the
development of this technology.
Funding: National Institutes of Health, National
Science Foundation, New Jersey Commission on
Spinal Cord Research

Innovation

Software for near-atomic resolution
using cryo-electron microscopy
Amit Singer, professor of mathematics and the Program in
Applied and Computational Mathematics

A

software package aims to aid drug design
and biomedical research by making it easy
to construct 3D images of proteins and other
molecules using one of the world’s most powerful
microscopes. Amit Singer and his team are
developing a package they call Algorithms for
Single Particle Reconstruction, or ASPIRE, that
takes in 2D images captured by cryo-electron
microscopy and produces reliable 3D structures
without significant human intervention.
The package will offer fully automated and faster
data processing, producing highly accurate
images. Whereas existing software packages
require human input on which images to include
in analysis, ASPIRE needs little user modification,
reducing the potential for bias. Unlike today’s
software, which starts with an initial estimate
of the 3D structure, ASPIRE does not make any
initial assumptions but rather relies only on the
images themselves. The team’s long-term goal is
to develop a commercial software package that
will make biomolecular structures more readily
available for drug discovery and research.

Team members: Nicolas Boumal, assistant
professor of mathematics; postdoctoral
research associates Ayelet Heimowitz, Joseph
Kileel, Ti-Yen Lan and Amit Moscovich; former
postdoctoral research associates Joakim Anden,
Tamir Ben Dory, Roy Lederman and Nir Sharon;
graduate student Amit Halevi; research software
engineers Vineet Bansal and Junchao Xia; and
undergraduate Eitan Levin, Class of 2020.
Collaborators: Frederick Sigworth, professor
of cellular and molecular physiology and of
biomedical engineering and of molecular
biophysics and biochemistry at Yale School
of Medicine, and Yoel Shkolnisky, professor of
applied mathematics at Tel Aviv University
Development status: Patent protection is
pending. Princeton is seeking outside interest for
the development of this technology.
Funding: National Institutes of Health, Simons
Foundation, Gordon and Betty Moore Foundation

Learn more at spr.math.princeton.edu

From left: Amit
Moscovich, Amit Halevi,
Nicolas Boumal, Junchao
Xia, Amit Singer, Ayelet
Heimowitz, Tamir Ben
Dory, Eitan Levin and
Joseph Kileel
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Startup
spotlight

Evrys Bio

Fighting viruses using the
body’s own defenses

F

ounded on discoveries made at Princeton,
Evrys Bio is developing broad-spectrum
antiviral treatments that engage the body’s
natural defenses against infection. The
approach elicits the infection-fighting powers
of human proteins called sirtuins, whose
interactions with broad virus-types were
discovered by Thomas Shenk, Princeton’s
James A. Elkins Jr. Professor in the Life
Sciences, and Ileana Cristea, professor of
molecular biology.
Many viral diseases have no cure, and most
existing antivirals and vaccines can target only
one type of virus. Evrys Bio’s broad-spectrum
agents address multiple viruses using the
body’s own immune proteins in a way that
provides a high barrier to the development of
drug resistance.

Headquartered in Doylestown, Pennsylvania,
the company was founded in 2013 as FORGE
Life Science and changed its name to Evrys Bio
(to emphasize the treatment of not just one
virus but every virus) in 2019. The company has
received funding from the National Institutes
of Health and U.S. Department of Defense
small business programs. The company
recently reported that their lead candidate
is effective as an antiviral in animal models,
and that they are exploring using sirtuins to
fight cancer.
The company’s first product, entering
preclinical development this year, will address
viral infections that threaten transplant
patients. The company intends to follow
with distinct products to address respiratory
infections, viral hepatitis and viral encephalitis.
For more information, contact Lillian Chiang,
president and CEO, at lillian@evrys.com.
www.evrys.com

The Evrys Bio team.
Lillian Chiang, fourth
from right
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From insight to innovation

The Oﬃce of Technology Licensing

A

t the Office of Technology Licensing, our goal
is to connect our faculty with entrepreneurs,
investors and corporations in ways that help
transfer University discoveries into products and
services to meet critical societal challenges.
Our licensing specialists work with members of the
investment and entrepreneur community to help
identify opportunities, match technologies with
business needs, and facilitate interaction between
researchers and industry partners.
For faculty researchers and their teams, we help
researchers navigate the complexities of the
technology transfer process, from disclosing an
invention to patenting, startup formation, licensing
and more. Our programs for researchers include:
Executive-in-Residence: Offers entrepreneurial expertise to faculty, students and staff
IP Accelerator Fund: Supports research
to bring projects to the stage where they are
attractive to outside investment

From left: Laurie Tzodikov, assistant director; Chris Wright, licensing associate;
John Ritter, director; Anthony Williams, new ventures associate; Prabhpreet Gill,
technology licensing associate

Faculty New Ventures Fund: Provides funding
to support entrepreneurial faculty

“With many new initiatives
and an expansion of our staﬀ
over the past few years, we are
now even more well-positioned
to help faculty propel their
creative ideas and discoveries
toward the establishment of new
technologies that can transform
society for the better.”

Luminous, a startup based on technology developed in the laboratory of Paul
Prucnal, professor of electrical engineering, aims to develop and market an optical
computing chip that processes information using light for applications including
artificial intelligence. The company, based in Palo Alto, California, raised $9 million
in seed funding.

John Ritter
Director, Office of Technology Licensing

We pride ourselves on personal
access. Please contact John Ritter at
jritter@princeton.edu or 609-258-1570
to discuss opportunities.
patents.princeton.edu

Startups and new venture activity in FY2019:

7 new startups formed from Princeton discoveries
$18M in seed funding from private capital across 8 startups
4 startups based on Princeton inventions won federal small
business (SBIR/STTR Phase I) awards

3 Princeton teams selected for the National Science Foundation’s
iCorps entrepreneurial training program

Celebrate Princeton Innovation 2019
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Building relationships with industry

Corporate Engagement and
Foundation Relations

P

rinceton’s Corporate Engagement team works to
build strategic and catalytic relationships with
industry, an important element in the University
fulfilling its mission of education and discovery.
Among the highlights this year:
The Smart Cities conference, coordinated in
May 2019 by Princeton, brought together academia,
industry and government from across New Jersey.
Attendees spent the day focused on research
that combines technology and other disciplines
to advance municipal sustainability, equity
and prosperity.
Princeton and the New Jersey Health
Foundation entered into an agreement that could
provide $10 million to support the University’s
groundbreaking translational research and startup
companies that build upon that research for public
benefit. NJHF has now begun funding companies,
including KayoThera, a spinout developing therapies
for late-stage and metastatic cancers.

Google’s new AI lab, located in downtown Princeton, brings together
researchers from Princeton and Google with the company’s computing
resources to extend machine learning and potentially lead to discoveries
in many fields. New Jersey Gov. Phil Murphy talked about innovation as a
driver of the New Jersey economy at the lab’s opening.

The New Jersey Health Foundation funds translational
research including KayoThera, a spinout co-founded by
Yibin Kang, the Warner-Lambert/Parke-Davis Professor
of Molecular Biology, to develop cancer therapies.

“The corporate engagement team
works with faculty to develop
relationships with industry that
extend learning beyond the
classroom and lab to accelerate
innovation.”

Princeton and Microsoft are collaborating on the leading edge of
microbiology and computational modeling. Professors Ned Wingreen and
Bonnie Bassler are working with Microsoft to develop and test Station B,
a platform “to help scientists more efficiently and predictably channel
the power of life’s ultimate information processing machines: living cells.”
The goal is to boost production of lifesaving biological therapies and
accelerate discovery.

Coleen Burrus

We welcome the opportunity to build new
relationships. Contact Coleen Burrus at
cburrus@princeton.edu or 609-258-5954.
cefr.princeton.edu

Director, Corporate Engagement and
Foundation Relations
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Engaging and inspiring alumni

Growing new businesses

T

P

Princeton Entrepreneurship
Council

he Princeton Entrepreneurship Council engages and
strengthens Princeton’s entrepreneurial alumni ecosystem
through educational programming, mentoring and funding.
Through popular events such as the Tiger Entrepreneurs
Conference, TigerTalks and other activities in New York City and
around the country, entrepreneurially minded alumni are engaged
and inspired to expand on their Princeton education and to make
new valuable connections.
Highlights include:
OfficeHours connects Princeton alumni mentors with
students and early-career alumni who seek guidance on specific
challenges they are facing in startup ventures, social enterprises
and arts entrepreneurship.
PEC helps facilitate alumni access to funding through
collaboration with Princeton Alumni Angels, Princeton-focused
venture firms and other funders.
The Tiger Entrepreneur Award, celebrating the value
of entrepreneurship and innovation across the Princeton
community, is given at Celebrate Princeton Innovation.

Princeton Innovation
Center BioLabs

rinceton Innovation Center BioLabs, a premier
incubator for technology and life science startups
in New Jersey, is open for high-growth startups spun
out of Princeton University as well as others from
the region. The center participates in the NJ Ignite
program, a state program that provides rent support
for tenants in the incubator. The facility also offers
many networking opportunities and educational
events for New Jersey entrepreneurs and innovators.
One Princeton spinout at Princeton Innovation
Center BioLabs is Optimeos Life Sciences, cofounded by Robert Prud’homme, professor of
chemical and biological engineering, and visiting
lecturer Shahram Hejazi. Optimeos is pioneering
a novel nanoparticle-enabled approach for the
sustained delivery of biologics to advance medical
treatment and improve patient care.
Learn more at optimeos.com.

“The Princeton Entrepreneurship Council
facilitates connections among people and
resources within the Princeton and New
Jersey regional entrepreneurial ecosystems.
We invite you to collaborate with us.”
Anne-Marie Maman
Executive Director, Princeton Entrepreneurship Council

Robert Pagels is a lead research scientist at Optimeos,
a startup based at Princeton Innovation Center BioLabs.

Entrepreneurship outreach activity:

$60 million raised by Princeton Alumni Entrepreneurs
Fund portfolio companies (after $2.2 million initial
investment by Princeton AEF)

5,200 attendees at PEC events since 2015
22 OfficeHours alumni mentors
Contact Anne-Marie Maman at amaman@princeton.edu.
entrepreneurs.princeton.edu

To apply for space, or to find out about
events, contact Michelle Roemer-Schoen
at michelle@biolabs.io.
princetonbiolabs.com
Celebrate Princeton Innovation 2019
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Finding solutions

The Andlinger Center for
Energy and the Environment

A

t the Andlinger Center for Energy and the Environment, we
develop practical solutions and technologies to ensure the
world’s energy and environmental future. The center supports a
vibrant program of research and teaching in sustainable energy
technology, environmental protection and energy systems
analysis.
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To develop practical approaches to today’s energy challenges,
we convene stakeholders to gather voices from across the
scope of the problem and foster opportunities for collaborative
investigation and teaching, all with an eye towards developing
meaningful solutions.
We offer industry stakeholders the opportunity to engage with
energy research through the Princeton E-ffiliates Partnership,
a corporate membership program bringing together academic
and industry experts to pursue transformational innovations.
E-ffiliates member organizations engage with Princeton
scientists and engineers to collaborate on research, build
lasting relationships with our talented graduate students and
undergraduates, and foster advancement of technologies in
response to the global energy challenge.
Our core faculty and more than 100 affiliated faculty members
work together across the center’s key research areas:
electricity production, transmission and storage
fuels and chemicals
built environment, transportation and infrastructure
environmental sensing and remediation
decision and behavioral science
policy and economics

A device that harnesses sunlight to isolate hydrogen from industrial
wastewater is under development by Zhiyong (Jason) Ren, professor
of civil and environmental engineering and the Andlinger Center for
Energy and the Environment.

environmental and climate science

In an exciting new initiative this year, the Andlinger Center is
spearheading an international research collaboration, Rapid
Switch, which will investigate the factors that slow the pace
of a global transition from fossil fuel dependence to a lowcarbon economy and provide insights on how to resolve these
bottlenecks. It starts with a project that will estimate the costs
of and lay out pathways to decarbonizing the U.S. economy by
mid-century.
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“Our goal is to translate fundamental
knowledge into practical solutions that
enable sustainable energy production and
long-term environmental management.
The research and programs that the center
facilitates are crucial to understanding how
quickly we can decarbonize as a country
and globally, what the setbacks are, and
where the opportunities lie for progress.”
Yueh-Lin (Lynn) Loo
Director, Andlinger Center for Energy and the Environment
Theodora D. ’78 & William H. Walton III ’74 Professor in Engineering
Professor of Chemical and Biological Engineering

For more information, contact the Andlinger Center
at acee@princeton.edu or 609-258-4899.
acee.princeton.edu

Leading the way

Wide-ranging applications

T

P

Our facilities include:

PPPL’s Low-Temperature Plasma Laboratory is developing a number
of patent-pending applications in fields ranging from medicine to
microelectronics. All involve low-temperature plasma, a less-hot form of
the electrically charged gas that fuels the fusion energy that powers the
sun and most stars.

The Princeton Institute
for the Science and
Technology of Materials
he Princeton Institute for the Science and
Technology of Materials offers facilities and
expertise to industrial affiliates and collaborators,
other academic institutions, research collaborators,
and more than 80 Princeton faculty members
and their teams. We provide world-leading
instrumentation combined with the technical skill
to obtain results.

The Micro/Nano Fabrication Lab: Our
15,000-square-foot cleanroom nanotech
fabrication facility and associated microfluidics and
packaging labs enable a range of investigations in
electronic, photonic, micro-electromechanical,
nanotechnology and biological systems.
The Imaging and Analysis Center: A worldleading center for advanced materials characterization, the Imaging and Analysis Center provides
state-of-the-art instrumentation in microscopy,
spectroscopy and other analyses along with
consulting on characterization of hard and soft
materials, including biological specimens.

The Princeton Plasma
Physics Laboratory

harmaceuticals, electronics, the power grid and consumer products
are some of the applications for the technologies being developed
at the U.S. Department of Energy’s Princeton Plasma Physics Laboratory
(PPPL).

These applications, including several in development with national and
international companies, include the use of low-temperature plasmas for
production of medical treatments, microchips and power switches for
the U.S. electrical grid.
Applications include:
Low-temperature plasma as an efficient agent for synthesizing highquality nanoparticles, which are thousands of times thinner than a human
hair and prized for use in everything from golf clubs to pharmaceuticals.
Improved use of low-temperature plasma for the production of
microchips, the heart of computers and data processing.
The emerging use of low-temperature plasma in the medical and
pharmaceutical fields as an ingredient for medical treatments.

“Our Low-Temperature Plasma Laboratory
can provide the scientific foundation for
unprecedented control of plasma for a wide
range of industries around the world. Our
science can show how to prepare, control and
optimize plasmas for key modern applications.”
Steven Cowley
The cleanroom and associated instrumentation are
available for use by industrial collaborators, other
research institutions, and by faculty members, students
and staff researchers.

Director, Princeton Plasma Physics Laboratory
Professor of Astrophysical Sciences

Highlights include:
Over $50M in world-leading research
instrumentation
Experienced with building collaborations in a
variety of industry sectors
Dedicated and experienced technical staff

We welcome engagement with industry
researchers and other academic institutions.
Contact Craig Arnold, director and the
Susan Dod Brown Professor of Mechanical
and Aerospace Engineering, at cbarnold@
princeton.edu or 609-258-0250.
materials.princeton.edu

Plasma glows white in an electrical switch under development.

To learn more about these and other technologies
developed at PPPL, contact Laurie Bagley, head of
technology transfer, at lbagley@pppl.gov or 609-243-2425.
pppl.gov
Celebrate Princeton Innovation 2019
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Societal impact

The Keller Center for Innovation
in Engineering Education

T

he Keller Center equips undergraduates, graduate
students and faculty with the knowledge,
mentoring and resources needed to conceive and
execute projects of personal and societal impact.
Our educational opportunities bridge engineering and
the liberal arts, with classes and programs organized
around design, design thinking, entrepreneurship and
teaching, all at the intersection of technology and
society.
Programs include:
Princeton Startup Immersion Program: A global
10-week summer program for students seeking realworld experience working at startup companies in an
immersive cultural and entrepreneurial environment.
Locations in New York City, Tel Aviv and Shanghai.
eLab Summer Accelerator and Incubator:
These programs provide student entrepreneurs
with the resources and tools they need to initiate
transformations through risk-taking actions and
value-creating organizations.
Innovation Forum: A signature event and pitch
competition featuring research developed by faculty,
postdoctoral researchers and graduate students that
offers the potential to be commercialized. $30,000 in
prize money is divided among the top three entries.
Tiger Challenge: A multi-year design thinking
program in which small teams of students and
faculty advisers work with nonprofit and government
partners to develop innovations to respond to needs
in education, health, sustainability, social justice and
civic life.

Student participants in the Keller Center’s eLab incubator programs present their
companies to an audience of investors and entrepreneurs.

“The Keller Center was founded at Princeton
with the goal of crystallizing novel educational
experiences for our students by knitting
together many diﬀerent disciplines across
campus with experiences that bring together
engineers and non-engineers in support of
innovation, entrepreneurship and societal
impact. At its very core the Keller Center is
about giving students and faculty a platform
from which to take on big problems and move
the world forward.”
Margaret Martonosi
Director, Keller Center for Innovation in Engineering Education
Hugh Trumbull Adams ’35 Professor of Computer Science

Impacts on entrepreneurial education:

34 Tiger Challenge teams used design thinking to tackle societal
Through design thinking courses and programs,
students formulate solutions to societal challenges.

To engage with entrepreneurship
education, contact Margaret Martonosi at
mrm@princeton.edu or 609-258-1912.
kellercenter.princeton.edu
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challenges since 2016

398 Princeton Startup Immersion and International Research
Exchange Program (REACH) student interns since 2016

54 eLab Summer Accelerator and Incubator teams formed
companies since 2012
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Researchers at Princeton are developing a new
technology for improving the energy efficiency of
data centers. See page 4. Image by Ella Maru Studio.
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Inspired by the biomechanics of insect-trapping plants, a team at
Princeton is developing window-coverings that automatically adapt
to changing sunlight throughout the day, saving energy and maximizing
comfort. See page 3. Image by Chloe Ballot and Victor Charpentier.
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