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The SPD team includes
Research Frontiers as the
technology supplier and licensed
companies in four areas of
the production supply chain:
emulsion, film, lamination and
end-products. All share an objective
of addressing one of the world’s most
pervasive needs – that of controlling
light – by supplying SPD-Smart products
offering the highest-performing
combination of light-control
benefits available.

A Team of Companies Helping You Improve Your World

Nice Glass!

Welcome to a world full of new design and energy-saving possibilities.

SPD-Smart products are multi-faceted.

Research Frontiers Inc. (Nasdaq: REFR) developed and licenses suspended
particle device (SPD) light-control technology. SPD technology has extraordinary capabilities. It transforms products used every day – windows, skylights,
doors, partitions, sunroofs and other products – into useful and aesthetically
distinctive SPD-Smart products that instantly and precisely control the
amount of light, glare and heat entering buildings and vehicles. SPD-Smart
products enhance comfort and well-being, improve energy efficiency, and offer
innovative design possibilities.

Elegant in form, they can be defining features

TM

of even the most luxurious homes, offices,
automobiles, boats and aircraft. Practical in

TM

function, they save energy and support the
environment. All of this is made possible
by the team of Research Frontiers and its

It takes a strong team to forge a new industry. Research Frontiers works with
such a team by licensing its patented SPD technology and partnering with a
global supply chain currently comprised of 37 licensees, including many of the
world’s leading chemical, film and glass companies. These companies produce
and distribute SPD-Smart products worldwide for aerospace, architectural,
automotive and marine applications. Collectively, substantial investments are
being made by the team to grow the SPD industry.

global licensed partners.

S P D S U P P LY C H A I N

A team of companies dedicated to delivering the world’s most advanced light-control system.
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The need to control light is universal. Research Frontiers and its partners
share a common vision to bring the benefits of SPD light-control technology
to the world. Read more to learn how this vision is becoming a reality and
how you can be part of it.
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“Through a unified effort
among Research Frontiers and our
investors, licensees and their customers,
we have developed a growing industry
of which we can all be proud, and one which
brings many new benefits to the world
including energy efficiency, comfort,
safety, protection, and functional design.”
Joseph M. Harary

President and CEO
Research Frontiers Inc.

Research Frontiers
holds over 500 patents
and patent applications
worldwide on SPD-Smart
light-control technology.
Independent tests
have demonstrated
that windows using
SPD technology can
be the most effective
of all windows at
blocking and controlling
solar heat gain.
Products using SPD
technology are being
produced by the SPD
team worldwide and
are offered in architectural,
automotive, marine
and aerospace industries.

The science of SPD is a
branch of nanotechnology.
SPD-SmartGlass was
featured at NanoDays
2010 held at the Museum
of Science, Boston,
Massachusetts. This
two-day event included
hands-on activities and
presentations on
nanotechnology by
world-renown scholars.
Research Frontiers was
among a select number
of companies with
commercialized
nano-scale products that
were invited to exhibit.

A B OV E :

Steven M. Slovak,

Research Frontiers’
Vice President -Technology,
leads a team of scientists to
constantly improve the
performance of SPD
light-control technology.

SPD-Smart products use a thin layer of patented
SPD film developed by Research Frontiers.

When microscopic, light-absorbing nanoparticles
within this film are randomly oriented in an
unpowered state, the film is deeply tinted and
blocks more than 99% of incoming light. The
particles align when an electrical voltage is
applied, allowing light to pass through and the
film is clear. Varying the voltage to the SPD
film enables users to instantly, precisely and
uniformly regulate the amount of light, glare and
heat passing through their SPD-Smart product.
Research Frontiers is the SPD technology supplier.
Working with the SPD team of licensees, its
activities focus on further developing and
marketing SPD technology for the benefit of
the SPD infrastructure.

SPD films have the widest

range of light transmission
and the darkest state ever
achieved for large-format
smart glass. SPD switches
tint in just a few seconds
rather than in minutes, as
is the case for large-format
electrochromic smart glass
technology.

SPD-Smart Technology

Collectively, the SPD
team sees the opportunity
– a need for advanced
light-control in products
used every day in every
corner of the world. SPDSmartGlass™ addresses
the important need to
control exposure to heat
while still being able to
enjoy and benefit from
natural sunlight. At a time
when sustainable energy
solutions are universally
desired, no technology
provides as complete a
solution to a variety of
needs as SPD.
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In early 2010, iGlass of
Australia was licensed
to produce SPD film and
other products. The company plans to purchase
emulsion for its SPD
film-making activities
from Research Frontiers
licensee DIC Corporation.

“Hitachi Chemical began
mass production of SPD film
in July 2009 and is supplying
commercially usable film to
end-product licensees of Research
Frontiers for the automotive,
architectural, marine and aircraft
markets. With its newly completed
coating line dedicated to production
of SPD film, Hitachi Chemical has
expanded its production capacity
of SPD film to 400,000m2/year
(4.3 million ft2/year ).”

iGlass received a $1.5
million grant from the
Government of Victoria’s
Science Agenda Investment
Fund which it will use
to expand and modify
the factory where its
SPD film will be produced.

Hitachi Chemical Company, Ltd.

Press Release 2009

SPD infrastructure part-

ners Isoclima S.p.A. from
Italy, and Japan-based
DIC Corporation, are
working together in the
fabrication of Isoclima’s
SPD film. DIC supplies
Isoclima with SPD
emulsion, and Isoclima
produces SPD film using
this emulsion. Isoclima’s
SPD film is then used in
the manufacture of its
Cromalite® brand
of SPD-SmartGlass.

Hitachi Chemical
is targeting SPD film
sales of 5 billion yen
(approx $53.4 million)
in 2012.

The production of SPD emulsion is the starting
point in the manufacturing of SPD-Smart products.
Light-absorbing particles, polymers and other
chemicals in the proprietary formula comprise the
emulsion. To manufacture SPD film, this emulsion is
coated onto thin plastic and cured with UV light.
SPD film has many characteristics differentiating it

from other light-control technologies. Its properties
can be adjusted to any level between very dark and
clear, and are done so at a rapid switching speed
regardless of window size. Because they are filmbased, SPD-Smart products are available in many
configurations including curves and custom shapes,
and can be fabricated with glass or weight-saving
plastic panels. The SPD films now in production
offer exceptional quality and performance.

In addition to SPD-Smart
products for new construction / production
initiatives, the versatile
nature of SPD film also
makes it an excellent
solution for replacement
and retrofit projects
in the architectural and
transportation applications.
Throughout the past
several years, Research
Frontiers’ licensed SPD
film suppliers have publicly
disclosed major developments that have helped
build momentum in the
SPD industry.

SPD Emulsion and Film

Hitachi Chemical is
working to accelerate
the use of SPD film, and
says it “holds significant
potential for growth.”
In their press release
in late 2009, Hitachi
Chemical also said:
“SPD film is positioned
as one of the key emerging
products promoted by
Hitachi Chemical to
become a future leading
product for the company.”
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LTI’s plant

“LTI Smart Glass has been
intimately involved with SPD for
almost a decade. We have enjoyed
working with other licensees in
product development and supplying
them with laminated SPD-SmartGlass,
and it has truly been a cooperative effort of
so many. Together, today we are able to bring
to market ‘smart’ windows that offer functionality
and superior energy performance that no
other technology can accomplish.”
Jeff Besse

expansion has
increased production
capacity to more
than 23,000 square
feet of glass
per week.

SmartGlass International
has recently tripled its
smart glass production
capacity with a new factory capable of producing
over 400,000 square feet
of smart glass per year.
The world’s leading glass
manufacturers are committed to SPD technology.
Since 2009, investments
in SPD-SmartGlass have
been announced by several
SPD infrastructure partners
including GKN Aerospace,
LTI Smart Glass, Pilkington,
Pittsburgh Glass Works and
SmartGlass International.

President
LTI Smart Glass, Inc.

GKN Aerospace was

Pittsburgh Glass Works
(PGW), one of the world’s

leading suppliers of automotive glass, highlighted in
their October 2009 press
release four noteworthy
accomplishments:
1. its work with the
Department of Energy,
2. success in working
with the California
Air Resources Board
to mandate high
energy-efficiency glass
for automobiles sold
in California,
3. its long-term laminated
glass supply contract with
Mercedes, and
4. its work with SPD
technology.

awarded a $425,000 U.S.
Department of Defense
development contract
for SPD-SmartGlass
bullet-resistant windows,
and exhibits its SPD-Smart
armored glass for vehicles
at industry security
conferences worldwide.
In November 2009, Prelco
exhibited SPD-SmartGlass
at the Build Boston show.
Prelco is the leading
manufacturer of industrial,
transportation and
architectural safety glass
in Canada and the northeastern United States.

SmartGlass International
(SGI) has won industry
awards for its SPD-

Manufacturing SPD-SmartGlass
Windows, skylights, doors, partitions, sunroofs
and other similar products vary in their design
and function. To make these products even
more useful and functional, a thin, flexible SPD
film is laminated between two glass or plastic
panels and becomes SPD-Smart. This provides
the integrity and security desired in finished
products manufactured for architectural and
transportation applications.
Demand for traditional laminated glass is growing
for many reasons including the added strength
and durability it offers, and for its noise-reducing
features. Thus in addition to its light-, glare- and
heat-control benefits, SPD-SmartGlass provides
important advantages common to all types
of laminated glass. The SPD team of licensed
infrastructure partners possesses extensive smart
glass lamination competencies and capacities.

SmartGlass produced
in its 20,000 sq ft smart
glass factory in Ireland.
As part of its continued
SPD business expansion,
SGI granted the SCHOTT
Group rights to sell its
SPD-SmartGlass products
in most areas of the
world. SCHOTT has
over 50 sales offices
spanning 125 countries.
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“Our SPD teams in the UK,
Germany, Japan and the US have
been working closely and intensely
with Research Frontiers and our lead
OEM customer to introduce SPD-Smart
end-products to the global automotive
market. SPD technology is a high-performing
technology that offers many distinctive
performance, safety, comfort and energy-saving
benefits desired by OEMs and their
customers. We see exciting opportunities
ahead in the very near future.”

As a film-based lightcontrol technology,
SPD technology is
particularly well-suited
to challenging design
issues. Curves, glass
or plastic panels,
unusual shapes and
impact- and bulletresistant configurations
are available in SPDSmart products.

Anthony R. Shaw

Vice President
Technology – Automotive
Pilkington Group Limited

In 2010, Vision Systems
acquired a license from
Research Frontiers to
manufacture and sell
SPD-Smart products for
aircraft, railroad, recreational vehicles, busses,
trucks and construction
vehicles in all countries
of Europe.

Automobile equipped with two SPD-Smart sunroofs and four SPD-Smart sun visors (shown in the dark state).
B E L O W : Nextant Aerospace 400 NEXT aircraft featuring InspecTech Aero Service I-Shades (shown in the dark state) with SPD technology.
A B OV E :

“This remarkable cabin
light management system fits
perfectly with our mission to
modernize the cabin of the 400 NEXT
and to offer leading edge cabin amenities.
In February, we conducted the first flight of a
fully equipped Phase 1 400 NEXT aircraft and
the I-Shades’ benefits were compelling.
I compliment the fine collaborative work of
InspecTech and Rockwell Collins in integrating
I-Shades with the Venue CMS. We look forward
to having others experience the comfort
and utility of I-Shade dimmable windows.”
James Miller

President
Nextant Aerospace

American Glass Products
(AGP) partnered with Elite

Auto Tune, a leading U.S.
distributor of exclusive
and exotic luxury automotive products, at the 2009
SEMA International Show
in Las Vegas. The Mercedes
S550 exhibited by AGP
and Elite at SEMA had its
rear side windows made
with AGP’s Vario Plus Sky
brand of aftermarket
SPD-SmartGlass. SPD
Control Systems Corp.
developed and supplied
the dynamic controller
for these Vario Plus Sky
SPD-Smart windows.

In February 2009,
Innovative Glass Corp.
announced the completion
of the world’s largest
state-of-the-art SPDSmartGlass project
at Indiana University.
In commercial glass, smart
glass is the fastest growing
segment, according to the
recent Freedonia Group
study. U.S. demand for
smart glass is projected to
exceed $1 billion by 2017.

SPD-Smart Products for your Home,

Office, Car, Boat or Aircraft
Laminated SPD-SmartGlass is fabricated into
end-products ready for sale. Designs vary by
type of product and customer specifications.
End-product licensees have particular expertise
in the fabrication of SPD-Smart end-products
related to their product lines. Research Frontiers
and its partner companies are building global
demand for SPD-Smart products, and marketing
and delivering products in four major applications:
automotive, aerospace, architectural and marine.
SPD-Smart automotive products include windows,

InspecTech Aero
Service, Inc.’s I-Shade™
brand of SPD-Smart
aircraft cabin window
shades are in use today
on commercial, corporate, and military aircraft,
and on helicopters. They
are the industry’s only
dynamic switchable
window shades that are
now available for any
aircraft or helicopter
as an aftermarket install
at service centers
worldwide, or for
production aircraft.

sunroofs and sun visors. With more glass being
used in vehicles, innovative solutions such as SPD
technology that reduce air conditioning demands
by blocking incoming heat, advance fuel efficiency,
and give drivers and passengers more control
over their environment are especially valued.
In aerospace, SPD-Smart products include windows,
partitions and cockpit visors. Primary drivers of
demand are cabin daylight management, control
of light and glare without loss of view, enhanced
passenger comfort and lower maintenance costs.

9

SPD -

SmartGlass



SPD

Film



SPD

Emulsion





SPD

Technology

SPD -

Smart Products

“The move to our new factory,
our agreement with Research Frontiers,
and the concurrent expansion of our sales
and distribution agreement with SCHOTT ,
reflect our strong belief that SPD-SmartGlass
is a strategically-important technology
offering tremendous functionality
and other benefits to the user with
excellent sales potential.”
John Browne
Managing Director
SmartGlass International Ltd.

SPD-SmartGlass product installation (shown in optically clear state) by SmartGlass International Ltd.
SPD-SmartGlass retrofit product installation (shown in clear and dark states) by Innovative Glass Corp.

A B OV E :
B E L OW :

In October 2009,
InspecTech Aero Service,
Inc. unveiled the Smart
Cabin Automated Dimming
System (SCADS™) for
its I-Shades brand of SPDSmart aircraft windows.
SCADS provides smart
automation of cabin
light-management.
Isoclima S.p.A. exhibited
its Cromalite brand of
SPD-SmartGlass at the
Vitrum glass show held
in October 2009 in Italy.
Isoclima featured a 55 x 33
inch curved back window
for a luxury vehicle.

In June 2009, Innovative
Glass Corp. discussed
a number of projects
for its SPD-SmartGlass
for interior and exterior
architectural applications,
and noted two significant
developments related
to these projects: the
successful fabrication
of large windows
measuring 6 feet wide
by 9 feet tall, and also the
ability to retrofit existing
windows to make them
SPD-Smart.

Office, Car, Boat or Aircraft
In commercial and residential architecture,
SPD-Smart windows, doors, skylights and
partitions are now available for new construction,
replacement and retrofit applications. The need
to improve energy efficiency, while providing
strong design aesthetics, is particularly important
in this application.
Marine SPD-Smart products include windows,
portholes and doors. Glare reduction, view
preservation, privacy and solar energy control
are strongly desired.

According to the US DOE,
windows and artificial
lighting contribute to
nearly half of a typical
office building’s cooling
requirements. SPD-Smart
windows dynamically
manage heat gain through
windows, and can reduce
use of artificial lighting.
Dr. George Elvin, Director
of Green Technology
Forum, is featuring
SPD-Smart light-control
technology in a series
of international talks and
courses on emerging
green technologies.

SPD-Smart Products for your Home,

The US Green Building
Council reports that
buildings consume 40%
of the nation’s energy
and account for more
than 70% of electricity
usage. The wide range
of light transmission,
fast switching speed and
infinite number of tinting states of SPD-Smart
architectural products
can help lower energy
usage in commercial and
residential buildings.

Collectively, SPD-Smart products – developed,
produced and supplied by Research Frontiers
and its SPD partners – offer many benefits. Some
of these – energy efficiency, shading and privacy
without window treatments, protection from
harmful UV light – provide a robust blend of
functionality. Others add to the pure pleasure
offered by SPD technology – comfort, safety and
security, and distinctive designs.
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SPD-Smart Products Offer Green Luxury

Our glass is
very Smart –
we invite you
to experience
it for yourself.
TM

The need to control light is
universal. Green luxury solutions
are available today from the
SPD team of partners.

The global SPD team of Research Frontiers and
its licensed partners do more than develop,
produce and supply SPD-Smart products to mass
markets. They lead the growth of a new industry
bringing to the world a technology solution that
singularly combines eco-friendly performance
with compelling luxury and styling – green
luxury for modern times.

Steven M. Slovak

17 Battery Place

Vice President - Technology

New York, NY 10004

M. Philip Guthrie

H E A D Q U A RT E R S

Director, Chairman of

Research Frontiers
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Director, Chairman of

T 516.364.1902
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T 888. SPD . REFR

Governance Committee

F 516.364.3798
info @ SmartGlass.com

Victor F. Keen

www.SmartGlass.com

Director, Chairman of

NASDAQ: REFR

Compensation Committee

Buildings and vehicles are prime users of the
world’s energy. Because SPD-Smart products
control the amount of incoming light and heat,
they help reduce heating and cooling requirements,
which in turn lowers energy use. Regulating
incoming natural light also supports sustainable
“daylight harvesting” strategies which can save
on artificial lighting costs. These and other green
benefits are starting to be enjoyed by users of
SPD-Smart products.
SPD-Smart products prove that sustainable

design and luxury can co-exist. Owners and
operators of homes, offices, automobiles, boats
and aircraft now can delight in the comfort,
elegance and functionality provided by their
SPD-Smart products.
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