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Optical sciences and engineering have been key enablers in the high-growth technologies
of the last half-century such as integrated circuits, consumer electronics and high-speed
communications. Optics continues to play a major role in these technologies and is posi-
tioned to be both a foundation and catalyst in the next generation of high-growth markets.
Optics presents a wide “footprint” in the development of new materials, medical diagnos-
tics and therapeutics and precision measurement. In many businesses, novel optical systems
and devices have provided the advantage that enables a company’s success.

Throughout its history, The Institute of Optics has been closely aligned with the com-
mercial applications of optics. Initially formed with input from the Eastman Kodak Co.,
and Bausch & Lomb Corp., the Institute, through its students, staff, faculty and alumni,
has contributed to many companies. Over the years, commercial applications of optics have
evolved to include photographic imaging, military equipment, cinematography, remote
sensing, electro-optics, lasers, digital imaging, optical storage, telecommunications, and bio-
medical optics. The diversity of optical applications has attracted individuals from many
technical and cultural backgrounds; within the Institute these backgrounds have mixed.
The resulting environment has led directly or indirectly to the founding of many new com-
panies or contributed to the growth of new markets. Table 1 shows a partial list of com-
panies that have been formed by Institute of Optics faculty, staff or students.

Before 1980, much of the commercial activity at the Institute was ad-hoc and driven
by individual circumstances. Students and faculty established commercial links depending
on their backgrounds, sponsored research contracts, and consulting relationships. While the
University of Rochester nominally administered these relationships, it did not actively man-
age or encourage them. Occasionally a student’s research became the basis of a commer-
cial product (or even a new company) or a faculty member participated in the formation
of a new company. However, with the passage of the Federal Bayh-Dole Act in 1980,
which granted universities rights to intellectual property developed from Federal funding,
the University had additional incentive to commercialize its inventions. The technology
explosion of the 1990s, especially in optical telecommunications, encouraged the Institute’s
faculty to start or develop their own companies. These two conditions have encouraged the
University to develop strategic programs to develop and transfer commercial technologies.
One such program is the Center for Institute Ventures (CIV).

CIV was developed by the Institute and the College of Arts, Sciences and Engineering
to provide new entrepreneurial opportunity to its students, staff and faculty, to assist in the
efficient transfer of technology as well as to mitigate the risk of technology business for-
mation. CIV was started in 2001 at the suggestion of Bala Manian (entrepreneur, venture
capital investor, and Institute alumnus and former faculty member) in response to the exu-
berant investments made in technology companies in the late 1990s. As Manian pointed
out, technology companies were being formed and funded based on specialized technology
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that had often not been validated. The specialized nature of the technology challenged the
traditional methods of due diligence performed by the investors prior to committing
resources. Many companies were funded without thoroughly understanding the background
of the technology. The lack of validation clouded the commercialization timetable. Together
these factors blended to impede the success of the company in the marketplace.

Structurally CIV is a partnership between venture capital investors and the University
through the Institute. CIV provides technology services to venture capital investors and
their client companies, leveraging the unique strengths of academic excellence and cre-
ativity at the Institute to facilitate efficient technology and economic development in the
field of optical sciences and engineering. Initially, CIV is targeting biomedical optics, life
science instrumentation, and photonics. These areas provide symbiosis with the
University’s medical center, Department of Biomedical Engineering, Center for Future
Health, Center for Electronic Imaging Systems, and Laboratory for Laser Energetics. It
also provides collaboration with the micro-fabrication and packaging infrastructure devel-
oped at the Center of Excellence in Infotonics. CIV aligns applied-research activities with
business opportunities and attracts new optical technologies to the University and the
Rochester community.

Operationally, CIV partners with groups of venture capital (VC) firms to form a for-profit
business partnership (IV Partners). The structure of the relationship is shown in figure 1.
Each partnership is active for three to four years. The partnership hires a project scientist

Table 1. Partial list of company formation from The Institute of Optics.

Tropel 1953 Hopkins, Evans Alumnus/Faculty
Optical Research Assoc. 1963 Harris Alumnus
Velmex 1967 Evans Alumnus
Zygo 1970 Forman Alumnus
Burleigh 1972 Klimasewski Alumnus
Sinclair Optics 1976 Sinclair Alumnus/Faculty
Digital Optics Corp. 1980 Manian Alumnus/Faculty
Gradient Lens Corp. 1980 Moore Alumnus/Faculty
Optikos 1982 Fantone Alumnus
WYKO 1983 Wyant Alumnus
Coherent Optics 1984 Hercher Faculty
Optel 1985 Eastman Alumnus/Faculty
Hampshire Instruments 1985 Forsyth Alumnus/Faculty
VISX 1986 Munnerlyn Alumnus
Lumisys 1987 Manian Alumnus/Faculty
Molecular Dynamics 1987 Manian Alumnus/Faculty
LaserMax 1989 Houde-Walter Alumnus/Faculty
Optra 1990 Hercher Faculty
Biometric Imaging 1991 Manian Alumnus/Faculty
Lucid 1992 Eastman Alumnus/Faculty
ASE Optics 1994 Cotton Alumnus
Rochester Photonics 1995 Morris Faculty
QED Technologies 1997 Golini Alumnus
Quantum Dot Corp. 1998 Manian Alumnus/Faculty
SurroMed 2000 Manian Alumnus/Faculty
Semrock 2000 Erdogan Alumnus/Faculty
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familiar with optics and the technology space of the venture firms. CIV coordinates due-
diligence technology evaluation, technology validation, and research for the partnerships.
The partnerships fund these services. The project scientist, as an employee for a for-profit
business, can apply for Federal Small Business Innovative Research (SBIR) funding for
technology projects of interest to the venture capitalists, or collaborate in Federal Small
Business Technology Transfer (STTR) funded research at the University. The University
owns the new intellectual property (IP) reduced to practice through these activities. The
venture capital firms retain first negotiation rights to IP. Technology validation and
research results will be published.

CIV administers three programs for the business partnerships. The first program is due-
diligence consulting to mitigate the time and money risk of venture capital investments.
Venture capital partners select business plans that are both potentially fundable and that
include optics as a key component or enabler. Faculty and CIV project scientists review
these business plans. They offer reports and opinions on these business plans, providing the
investors with background to the technology, context for its potential, and questions that
should be addressed prior to funding. Faculty act as independent contractors to the business
partnership as allowed by their academic appointment. While many Institute faculty already
provide consulting services to investors, this program coordinates this activity and introduces
to the venture capital firms the full breadth of our optical understanding while offering
expert opinions about business plans under consideration.

The second program is technology validation to accelerate the technology milestones of
venture-backed companies. CIV project scientists, Institute students (predominantly M.S.
candidates), staff, and faculty participate in technology validation research and technology
reduction to practice. This work involves small-scale lab experiments and modeling to ver-
ify the optical technology or technologies that are at the core of the venture-backed com-
panies. These activities, administered as sponsored research contracts, utilize the existing
infrastructure of the University of Rochester to understand and demonstrate the full extent
of the technology and to identify the risks to commercialization. The companies and their
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investors benefit by concentrating the companies’efforts and resources on customer accept-
ance, strategic partnerships, and manufacturing, rather than investing time and money set-
ting up laboratory facilities to prove their technology. Students benefit by participating in
research experiences similar to the experiences that they would face as an employee in a
technology company. These projects provide a layer of entrepreneurship to our educational
program and personal contacts that will be useful to the students after they graduate.
Faculty and staff will have opportunity to survey technologies on the cusp of commercial-
ization, many of which may assist their research or help refine new research directions.

The third program is platform technology research for venture capital groups. Institute
students (predominantly Ph.D. candidates), post-doctoral fellows, faculty, staff, and CIV
project scientists respond to “unmet needs” requests from the VCs and propose research
projects to VCs. Because VCs seek to identify early high-growth markets, they are in a
unique position to identify consistent and pervasive technology shortcomings that limit the
scope or slow the growth of new technology markets. Thus, VCs can suggest research proj-
ects that when successful could form a platform technology for a particular market.

The research projects in this third program are consistent with the time frame and
scope of Ph.D. research. They provide a source of funding for applied research. Students
interested in applied research are given the opportunity to identify the problems associated
with a current technology and develop a new solution with potentially large application.
After completing their degrees, students who participate in this research would be well
suited to work as a CTO of a company commercializing the platform technology or to
apply their experience to a new technology field.

It is important to note that CIV is not a business incubator. Businesses are not started
by CIV nor housed in CIV research facilities. Instead, CIV focuses on technology at the
foundation of high-growth markets. Our VC partners collect technology opportunities from
around the country; CIV helps them understand the background, context, risks and oppor-
tunities provided by the technologies. Our VC partners fund businesses and build business
teams; CIV validates and augments the technologies of the funded companies. Our VC
partners identify unmet technology needs; CIV provides the organization and facilities to
research these opportunities and develop platform technologies for high-growth markets. By
focusing on technical foundations rather than business formation, CIV provides entrepre-
neurial opportunities for our students, staff and faculty that augments the educational mis-
sion of the Institute and the University.

As an undergraduate and graduate student of The Institute of Optics in the 1980s, I had
the fortunate opportunity to participate in a start-up company, Optel Systems, founded by
my advisor, Jay M. Eastman; and to consult for various companies and develop a surface
profilometer instrument that was the foundation of another start-up company, Chapman
Instruments. These experiences expanded the education I received at the Institute and
helped me understand how my training at the Institute could be used in a variety of tech-
nical fields from bar-code scanning to machining. CIV hopes to bring additional opportu-
nities to members of the Institute to expand the breadth of applications of optics.
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