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Sustainable adhesive solutions for innovative lighting technologies
Enabling a bright new Future

The United Nations General Assembly proclaimed 2015 as the International
Year of Light and Light-based Technologies. Over the past years, global
megatrends such as urbanization, energy and digitization have driven new
lighting inventions. An increasing number of applications are using light
emitting diodes (LEDs) that offer improved brightness with warm light, lower
energy consumption and longer life spans. With its comprehensive range of
solutions, Henkel Adhesive Technologies is a key enabler for new
developments in LED.

LEDs have become the leading technology for lighting solutions globally. McKinsey
states that over 70% of lighting worldwide will be LED-based by 2020. Henkel
Adhesive Technologies, the leading solution provider for adhesives, sealants and
functional coatings, is a key supplier and development partner for luminaire
companies around the globe. “The headlights of cars, illuminated advertising of
stores and restaurants, desktop computer screens or smartphone displays — these
are examples of everyday objects using LED technology,” states Mike Olosky,
Corporate Senior Vice President and Global Head of Innovation and New Business
Development at Henkel Adhesive Technologies. “What they have in common: They

are all built with the application of high-performing adhesives.”

However, rising consumer expectations and increasing regulatory requirements

create challenges: The overarching goal is to provide long life for LED lighting
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devices, even in applications exposed to harsh conditions, such as extreme

temperatures, dust, dirt, vibration and underwater immersion. Henkel Adhesive

Technologies is continuously working on innovation in the areas of bonding and

sealing, potting, thermal management, surface treatment and low-pressure molding —

enabling lighting manufacturers to succeed in their markets. Examples of such
innovations:

e Loctite SI 5700 is a highly-transparent encapsulating compound meeting
particularly high temperature and media resistance requirements. It has been
developed specifically for tasks such as sealing energy-efficient, weather-proof
LED arrays, advertising signs, or illuminated lettering.

e Technomelt AS 4226 combines all the advantages of low-pressure molding with a
crystal clear appearance. It is resistant to UV radiation, moisture and extreme
weathering. With its transparency and robustness, it is ideal for the encapsulation
of LEDs and light engines designed for service in the wide outdoors, e.g. street

lamps and tunnel luminaires.

Partnerships for the benefit of industrial customers

US-based Cree is a market-leading innovator of lighting products and LED
components. Henkel collaborated with the company to identify, test, and validate a
wide range of Loctite and Teroson adhesives to determine their performance in direct
and indirect LED assembly applications. “Adhesives and sealants are important to
the production of an LED lighting fixture,” explains David Cox, Director of Alliance
Development at Cree. “Incompatible materials such as adhesives can cause the
encapsulant to turn brown and block light emitted from the LED. We are excited by
Henkel's development of Loctite products that meet our requirements and help to
maintain the color point of our LEDs. Such adhesives help customers to ensure the

consistent quality and long-term reliability of our LED lighting components.”

Strategically scouting trends for future growth

In collaboration with lighting manufacturers, industry experts and researchers, Henkel
experts have analyzed what lighting technology might look like in 2025. The result of
this work is the trend report “Lighting in 2025” which shows the future growth
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potentials in lighting, with a focus on automotive and housing applications. Based on
the report results, Henkel Adhesive Technologies has identified organic light-emitting
diodes, or OLEDSs, as a specific area of focus extending beyond traditional LEDs.
OLEDs are flexible, provide uniform surface illumination, save energy and have

already proved their marketability in the first applications

In 2014, Henkel signed a joint development agreement with a US start-up that has
developed a patented cost-efficient process for high-volume flexible barrier film
production. These films protect electronic components against humidity and oxygen.
Central to the integration of the ultra-barrier film is its ability to deliver robust
adhesion to and compatibility with a variety of substrates. “Flexible barrier films will
play a key role in the launch of the first fully flexible displays of electronic devices,”
explains Paolo Bavaj, Corporate Director New Business Development at Henkel
Adhesive Technologies. “This technology also offers tremendous potential for OLEDs
in terms of providing flexible and customizable lighting solutions for various
innovative applications. Our technological know-how and early stage collaborations
with manufacturers will enable us to also benefit from the projected market growth of
OLEDs.”

Loctite is aregistered trademark of Henkel and/or its affiliates in Germany and elsewhere.

Henkel operates worldwide with leading brands and technologies in three business units:
Laundry & Home Care, Beauty Care and Adhesive Technologies. Founded in 1876, Henkel holds
globally leading market positions, both in the consumer and in the industrial businesses, with well-
known brands such as Persil, Schwarzkopf and Loctite. Henkel employs almost 50,000 people and
reported sales of 16.4 billion euros and adjusted operating profit of 2.6 billion euros in fiscal 2014.
Henkel’s preferred shares are listed in the German stock index DAX.

Photo material is available at http://www.henkel.com/press
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The following material is available:
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Over the past years, global megatrends such as urbanization, energy and digitization have driven new

lighting inventions.

Sustainable adhesive solutions
for the lighting industries
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Global growth potential of sustainable adhesive solutions for the lighting industries.
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With its comprehensive range of solutions, Henkel Adhesive Technologies is a key enabler for new
developments in LED.
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In collaboration with lighting manufacturers, industry experts and researchers, Henkel experts have
analyzed what lighting technology might look like in 2025.
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