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Who We Are
Research Frontiers Inc. (Nasdaq: REFR) is the developer of SPD-Smart™
light-control technology. We hold over 500 patents and patent applications
worldwide, and license this technology to 35 companies that collectively are
capable of serving the growing global demand for smart glass products in
homes, buildings, automobiles, aircraft and boats.
SPD-SmartGlass transforms widely used products – windows, skylights,
sunroofs and more – into SPD-Smart products that instantly, precisely and

uniformly control the light, glare and heat entering a room or vehicle.
SPD-SmartGlass benefits people and their environment by providing an

exclusive set of eco-friendly and aesthetic benefits including reduced energy
consumption and maintenance, and greater comfort and productivity from the
more efficient use of daylighting.
SPD-SmartGlass is instantly tunable to an infinite number of light

transmission states regardless of window size, and caters to users’ light level
preferences. It does this while optimizing daylight harvesting and many other
benefits such as increased security and a reduction in noise.
SPD-SmartGlass is empowering – offering unprecedented control over

daylight and your connection to your environment.
Our glass is very smart™

Light is essential to life, and the need to manage it is universal. Traditional
methods to control light entering rooms and vehicles have limitations. Blinds,
curtains and shades block incoming daylight but result in a loss of view. Tinted
glass blocks too much light at times and not enough at others. Optimizing daylighting and energy efficiency using these traditional methods is a challenge.
provides the world’s most complete solution to the
challenge of maintaining connectedness to the outside world while controlling
can reduce energy
incoming light, glare and heat.
consumption as an important part of daylight harvesting strategies, and
improve the well-being of building occupants and vehicle passengers. It inspires
innovation and elegant design in architectural, automotive, aerospace and
marine projects.

SPD-SmartGlass can...

Offered using
polycarbonate, and with
either curved or flat surfaces, these windows improve passenger comfort,
lower cabin noise levels and reduce maintenance costs. Over 99% of
harmful UV radiation is blocked, and cabin heat build-up can be minimized when
aircraft are on the ground.
These benefits and more are now being experienced by passengers on aircraft with…
SPD On-

LETTER TO SHAREHOLDERS

Welcome to the World of SPD-Smart Technology!
On behalf of Research Frontiers and our licensees,
we welcome you to the world of SPD -SmartGlass.
After a long and focused development effort that has
resulted in our company holding more than
Research Frontiers licensee
InspecTech Aero Service
has installed SPD-Smart
aircraft window shades
in private, business,
commercial passenger, and
military aircraft. InspecTech’s
SPD-Smart windows are the

aircraft industry’s only
dynamic switchable window
shades to be known to have

500 patents and patent applications around the
industrialized world, SPD-Smart light-control technology has now become a reality.
From an operational standpoint 2008 was a good
year, even in these difficult economic times. We have
worked hard and have been supported by the
focused and determined efforts of our licensees and

passed stringent United
States FAA safety and
durability tests.

their OEM customers. Fee income was up in each

Below from left to right are
some of the types of aircraft
that have been SPD-Equipped™:

and we achieved our first profitable quarter this past

Sikorsky S-92; Bell 430;
Falcon 50; and King Air 350.

Global demand for
smart glass is expected
to grow more than
12% per year from
2008-2013. Projected
U.S. demand for smart
glass in 2017: $1.2 billion.
There is a trend towards
larger aircraft windows,
most notably in the
commercial passenger
aircraft segment.

of the past four years, even when a relatively large
one-time payment to us by a licensee is excluded,
year. Our net loss for the year was our lowest in
twelve years. Our investment in R&D has risen in
each of the last three years as we continue to work
hard to support the efforts of our licensees in many
ways. We also have a number of market develop-

Investments in new green
building are projected to
grow 400% from 2008 to
2010. Such investments
can yield many economic
benefits: decreased building
operating costs, increased
property values, and
improved ROI.

ment and acceleration initiatives in place to further
support the work being done by our licensees. More
details about this, and the activities of Research
Frontiers and our licensees around the world, are
listed in our Annual Report on Form 10-K and also
on our SmartGlass.com website.
We would now like to describe to you some of the
actual things that SPD-SmartGlass can do for you.
Today when Joe Harary drove to work, he was
greeted by a cool interior, protected from heat and
UV by two large sunroofs that had SPD-Smart light-

control film laminated inside the glass. When he
turned the car on, these sunroofs went from their
3

SPD-SmartGlass, especially

when integrated with
intelligent control systems,
helps optimize shading,
glare control and heat
management in buildings
and vehicles.

SPD-SmartGlass can...
SPD-

enhance the driving experience. SPD-Smart sunroofs,
roof systems, windows and visors enable the glass or plastic components
of vehicles to be a dynamically controllable and responsive light-management

Automotive
Aircraft
Automotive
Marine
Architecture

SPD-Smart automotive

dark state which was about 40 times darker than

by our licensees at various
trade shows around the world.
Automakers have incorporated
SPD-SmartGlass in concept
and test vehicles, and now
are developing SPD-Smart
products for both low and
high-volume production
vehicles. Aftermarket upgrades
with regular and bullet-resis-

the original sunroofs that came with the car, to

products have been exhibited

tant SPD-Smart automotive
glass are also possible for

over twice as clear as the old sunroofs ever got. Joe
likes sunshine and the open air feeling when he
drives. The car remembered his preferences and
automatically cleared the sunroofs and he felt the
warm sunshine as the car was bathed in daylight. On
his way to work, Joe dropped two of his younger

Research Frontiers’
automotive glass licensees
account for the vast
majority of all glass
produced for the world’s
automotive market.

children off at school. From the back seat, they were

many vehicles currently on
the road.

able to control the large back sunroof, and darken

A Cadillac CTS test vehicle
is shown below with two
SPD-Smart sunroofs in two
different light-control states.
It is also equipped with multiple SPD-Smart sunvisors.
At right is a DiMora Natalia
SLS 2 sports luxury sedan.
Plans call for licensee American
Glass Products (AGP) to
supply the large SPD-SmartGlass
roof when the Natalia goes
into production.

to see the video that they were watching more

it to protect themselves from the glare of the sun and
clearly. Operating the sunroofs is simple and also
fun! All passengers had control over their glass and

In September 2008,
Pittsburgh Glass Works
was licensed to make
SPD-Smart automotive
glass products. PGW is
North America’s largest
automotive glass producer.

were all happy and comfortable. Welcome to the
world of comfort and control that SPD-Smart lightcontrol technology offers.
Because these sunroofs are made of laminated glass,
they are stronger and quieter than the tempered
glass that they replaced. The car is also equipped
with SPD -Smart sunvisors. These can be set to
automatically or manually adjust to changing light
conditions. When driving, the SPD-Smart light-control
film laminated to the top band of the windshield

In October 2008,
licensee Isoclima debuted
at Security Essen 2008
and at Glasstec 2008 a
Fiat Croma automobile
outfitted by Isoclima with
five panels of Isoclima’s
Cromalite® SPD-SmartGlass. This vehicle is
being used by Isoclima
for market, road and
durability testing.

blocked the glare, even when the sun was directly in
front of the car. When there was no sun in front of
the driver, the visors cleared up and allowed greater
visibility. Welcome to the world of safety that SPDSmart light-control film technology offers.
This demonstration vehicle outlines some of the
many benefits that SPD-Smart technology can offer
in a mobile environment where the direction of sun
glare is constantly changing. It is also intended to be
used to get technical and consumer feedback to
better help automobile manufacturers refine their
5

A growing proportion
of vehicles have a sunroof
or are using more glass in
the roof system.

SPD-SmartGlass can...
SPD-SmartGlass can make marine glass smart. Currently, boating enthusiasts

must reconcile their desire to maximize and preserve valued views with the
need to provide privacy and protect passengers from intense direct or reflected
on-water light and glare.
SPD- Smart marine windows can perform multiple functions elegantly.

In their fully dark state, these windows offer highly valued privacy and
security on-demand, and eliminate the need for cumbersome and spaceconsuming shades or curtains. During bright conditions, precise shading
with view preservation can be instantly achieved. At nighttime, dusk or in
cloudy conditions, clear visibility is just a turn of a dial away.
For comfort and enjoyment on magnificent waterways…
SPD-SmartGlass on boats is really smart™

Marine
Aircraft
Automotive
Marine
Architecture

current plans to incorporate SPD-Smart technology
into their production vehicles, and determine the
best ways to allow passengers and the vehicle itself
to regulate the glass. Finally, like Research Frontiers’
SPD-SmartGlass Design Center for the architectural

market, it is meant to be a tool for various licensees
of Research Frontiers to showcase their latest
SPD -Smart product offerings, and to try out their

Licensee Isoclima’s
glass products have a
30-40% penetration
of the European maxiyacht market and a
70-80% share of all
yacht glass supplied to
shipyards in Italy, one
of the world’s largest
shipbuilding regions.

Our licensees are actively
developing and offering

latest improvements.

SPD-Smart marine products

When he arrived at work, Joe walked into his office

including windows, regular
and salon doors, skylights,
portholes, partitions and pilot
house glass. SPD-SmartGlass
has appeared at major international boat shows in glass
designed for yachts and other
marine vessels.

and the motion-detector near his door turned on the

SPD-Smart marine prod-

lights. As he sat down at his desk, Joe pressed a

ucts protect passengers
from harmful UV radiation
while achieving privacy
or maintaining one’s
view as desired.

The photos below are
courtesy of Italian licensee
Isoclima S.p.A., a world
leader in marine glass.

button on a remote control and the windows in his
office went from opaque to an intermediate tint
setting that he had set on his preferences. Later
that day while meeting with several of our licensees,
Joe pressed a button and the glass that surrounded
them went opaque again so that they had privacy.
When new visitors arrived later that day, Joe was
able to fully clear up the glass in his office and watch
them arrive. As one of the visitors walked over to a
window overlooking our interactive smart glass
display area under development, the window seemed
to anticipate his thoughts and needs and instantly

Licensee Isoclima
exhibited its Cromalite®
brand of SPD-SmartGlass
at the 48th Genoa
International Boat Show
in October 2008. Their
armored and non-armored
Cromalite SPD-SmartGlass
products also appeared at
Glasstec and Security
Essen in 2008.

went from dark to clear, allowing full visibility.
All through the day Joe was able to maximize the
functionality of his glass to achieve either privacy or
a complete connection with the outside world with
a simple touch of a button. He was able to save energy
by using daylighting more effectively, and was surrounded by the soothing sapphire blue color of the
smartest glass in the world. Welcome to the comfort,
control, energy savings and many other benefits that
SPD-SmartGlass offers every day.
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In addition to advanced
light-control, SPD-Smart
film also adds strength and
acoustical benefits.

SPD

make impressive lifestyle statements. With superior
comfort and aesthetic benefits
SmartGlass feel

SPD

available.
SPD-

uniquely innovative and elegant

Architecture
Marine

Aircraft passengers (commercial, private and military)
are now beginning to fly next to SPD-Smart window
shades. These modern, sleek shades control the heat,

Buildings account for
40% of the energy
use and over 70% of
electricity consumption
in the U.S. and in Europe.

light and glare coming into the cabin, block harmful
UV, provide better acoustics for a quieter cabin, and

generally make for a much more pleasant flying experience. Yacht designers have lamented that they
In February 2009, Research
Frontiers licensee Innovative
Glass Corp. completed the

sometimes have to put as many as five different
types of glass in a typical yacht to control glare,
achieve privacy, and preserve views, with each

world’s largest SPD-SmartGlass project, using film

function necessarily being a compromise when

produced by licensee Hitachi
Chemical Co., Ltd. There
were a total of 68 interior

Glass on a yacht, each of these functions can be

and exterior SPD-Smart
panels used at the Indiana

Daylight harvesting
systems in buildings can
lead to annual savings of
35-60% on lighting energy.

conventional yacht glass is used. With SPD -Smarteffectively and elegantly achieved, while at the
same time increasing glass strength and reducing

University project.

the number of different types of glass needed on

Pictured below are exterior
and interior views of this
major SPD-Smart architectural project at Indiana
University.

the boat.
A number of different, yet all important, groups
have invested their talent, capital and resources to
bring this world of SPD -Smart products to you. It
starts with the dedicated and hard working team of
scientists at Research Frontiers that have refined and
improved SPD-Smart light-control technology over
the years, to the point where it is now the fastest

In February 2008, licensee
SPD Control Systems was
awarded a $580,000
matching funds contract
for the development of
a control system for
architectural SPD-Smart
window products, from
the New York State
Energy Research and
Development Authority.
In September 2008,
licensee SmartGlass
International’s SPDSmart products won
the Most Innovative
Building Product Award
at the 100% Detail
Show in London,
England.

switching variable tint shading technology, and the
most complete smart glass solution, in the world.
With its wide range of light transmission, and the
benefits coming from it being a film-based technology,
SPD -Smart technology has become the variable

shading technology of choice for many companies
around the world in various industries. An expanded
marketing department and new marketing initiatives, coordinated with those of our licensees, have
been instrumental in bringing the many benefits of
using SPD -Smart light-control technology to the
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In February 2009,
Research Frontiers’
licensee Innovative
Glass Corp. completed
the world’s largest
SPD-SmartGlass project
at Indiana University
using next-generation
SPD-Smart film.

SPD-SmartGlass can...
SPD- SmartGlass can offer many things to many people. For the design

community, it is an undeniably powerful technology. It spurs innovation by
enabling more creative integration of light in ways that are impossible with
conventional windows, skylights, sunroofs, partitions, and other glass products
used in homes, offices and vehicles.
For end-users, SPD-SmartGlass can be a refreshing burst of functional vitality
and aesthetic appeal – “green luxury” to be enjoyed to the fullest.
You are invited to contact us to experience for yourself the benefits of SPDSmartGlass and discover what it can do for you, your family and friends, and
your business. See how…
SPD-SmartGlass can Change Your View of the World™

Experience it!

attention of industry and the general public. Overseeing this effort is a newly expanded Board of
Directors at Research Frontiers that brought fresh
experience, perspectives and an impressive background in building new industries. They have also
helped us continue to improve all aspects of our
company and its governance, and support our
collective efforts to accelerate our licensees’ market
development efforts. To better support the rapid
deployment of SPD -Smart technology in various
markets, this year also brought forth new roles
for Bob Saxe, the Company’s founder, Chairman,
Shown from left to right
below: DiMora Natalia
SLS 2 (a limited production
vehicle planning to use SPDSmartGlass); two views of the
Research Frontiers Design
Center with SPD-SmartGlass
in clear and fully-tinted states;
and a Cadillac CTS test
vehicle with two SPD-Smart
sunroofs and four sunvisors.

Favorable global trends
exist in the major SPDSmartGlass markets,
including a movement
toward energy efficiency
and greater use of glass
in buildings and vehicles.
Studies find that the
presence of natural light
improves well-being and
productivity – a factor
behind the use of more
glass in all of the major
SPD-SmartGlass markets.

and Chief Technology Officer who heads up the
company’s R&D initiatives, and Joe Harary, who
was promoted to the role of Chief Executive Officer,
as Research Frontiers and its business enter a new
growth phase. Resources of course are needed to
achieve these results, and Research Frontiers has
invested over $72 million to bring the highestperforming light-control technology to the world.
This capital has come from a collective investment
by our officers, directors, employees, and shareholders, and we thank you for all of your support.
Similarly, our licensees are devoting substantial

The number of U.S.
automobile production
models with laminated
side windows increased
more than 20 times from
1998 to 2008.
In February 2008, GKN
Aerospace Transparency
Systems acquired a
license covering SPD-Smart
armored glass for vehicles.
GKN is a world leader in
armored glass for transportation vehicles.

capital and teams of talented people around the
world to bring these remarkable products to
you. We and our licensees continue to develop
and improve new products and functionality into
SPD-Smart products. With 35 companies, and most

of the world’s glass production licensed by Research
Frontiers, it has now become more convenient than
ever to incorporate SPD-Smart light-control technology into your home, office, cars, aircraft and boats –
no matter where you live.
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In March 2009, Research
Frontiers announced it is
beginning to host events
at its new SPD-SmartGlass
Design Center.

Of course, the most important person in this whole
process is the customer. Without the constant drive
of architects, designers, and engineers to bring
elegant and innovative solutions to their clients,
the SPD-Smart world would not exist as a business.
Similarly, the benefits of SPD-SmartGlass technology
would not be experienced without the end user – the

A number of the
Company’s licensees
including American
Glass Products (AGP),
GKN Aerospace, Isoclima
and Pittsburgh Glass
Works, are recognized
industry leaders in the
armored glass market
and have developed
and/or exhibited publicly
armored SPD-SmartGlass.

customer that wants to preserve their views, control
and harvest daylight, manage glare, save energy,
make a design statement, and simply have more
control over their environment.
Earlier, we described some of the benefits of SPD From left to right:
Robert L. Saxe
Chairman of the Board,
Chief Technology Officer

Smart technology for various industries. Now we
would like to personally invite you (whether you are
a customer, architect, designer, engineer, investor,
or even one of our competitors!) to visit Research
Frontiers and our new Design Center and try

Joseph M. Harary
President and
Chief Executive Officer

“The much-awaited
commercial roll-out
of suspended particle
device (SPD) smart glass
technology is now expected
to occur, sparking well
above average growth
for the category through
2012.”
THE FREEDONIA GROUP
2008 Study:
Advanced Flat Glass

SPD -Smart light-control technology for yourself.

Our glass is really smart. Experience it!
Sincerely,

Joseph M. Harary
President and Chief Executive Officer

Robert L. Saxe
Chairman and Chief Technology Officer
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Research Frontiers
maintains an active
role with various
standards-setting
organizations, including
ASTM International and
the National Fenestration
Rating Council, and
is an active presenter
at various industry
conferences.
Green building is
projected to
represent 20-25%
of new commercial
and institutional
construction starts
by 2013.
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Our glass is very smart™
EXPERIENCE IT!

