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Smallest Soccer/Football Field

Dr Stefan Trellenkamp, from the University of Kaiserslautern.

Pitch made by using an electron beam to engrave lines onto a
piece of acrylic glass. 380x500 nanometers

"The only problem is that | really don't know what to do with it. |
can't put it on show as no one can see it,"
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Small Times — 5™ Year Anniversary

» Delivering knowledge to drive the
commercialization of micro and

nanotechnologies
. . ALLTIMES
» Small Times Magazine

L

= 27,000 qualified subscribers

= Global circulation - +7,000

» SmallTimes.com & ST Direct

= Daily & breaking news

» Small Times NanoCon International
= Sept. 20-22 Las Vegas
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2006 State-of-the-technologies

» It's all about global nano infrastructure

= Facilities — tools - software
» Government funding still key

» Manufacturing becoming critical — MEMS is
leading the way

» Verticals taking hold — but common lingo
still missing

> IP battles are on the “RIM”
» Environmental/health concerns
» Still don’t know what nano means....
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NNCOQO Definition of Nano

Nanotechnology Is the understanding and
control of matter at dimensions of roughly 1 to
100 nanometers, where unigue phenomena
enable_novel applications.

Integration of multiple disciplines,
technologies, materials, and processes to
enable the creation, assembly, measurement,
or manipulation of things at the nano and
molecular scales.
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Nano — making some categories

Nature

Man-made:
unintentional

Man-made:
Intentional

Forest Fires

INncinerators

Semiconductors

Volcanoes

Jet engines

Metal oxides

Clay deposits

Welding fumes

Nanotubes

Distribution of particle sizes created

Controlled size & shape
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Nanoparticles
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Dendrimers T i E : Nanoshells

Nanoshells imented at Rice University

have been chown 10 kill cances cells

Nanashells coated with antibodies

lateh onto cancer cells and. heat

: up when exposed to near infrared

University of Nichigan Starphama - light, cooking the fumor cells.

Dendrimer drug delivery systems Dendrimer HIV inhibitor Manoshall Near inframd penetrates but

o nat harm lesh,
Branch-shaped dendrimers have numergus biotech applications. University of
Mechigan researchers have demonstrated dendrimer-based drug delivery systems
while Starpharma is testing & dendrimer product that blocks HIV receptars. Hanoshell with antibodies

Dendrimer Nanoshelis with cancer celis
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Investment

I U.S. nanotech VC fundi
> VC Investment nanotec unding
No. of deals

Increasing —2% of o » u =
total $$

» Avg. round $8.4
million

» Later stage
funding

» IPO market very
flat In US 0 0 80 270 0

$ invested, millions
Source: Small Times Magazine, March 2006
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Investment

Nano VC Funding US 2005
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# Deals
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Investment

Biggest Deals —US 2005

Year Qtr Company Industry Amount Invested
2005 4 Nanosys, Inc. Electronics/Instrumentation 40,000,600
2005 1 Nano-Tex, Inc. Industrial/Energy 35,000,000
2005 1 Aspen Aerogels, Inc. Industrial/Energy 30,000,000
2005 3 Serenex, Inc. Biotechnology 30,000,000
2005 2 Nanosolar, Inc. Industrial/Energy 20,000,000
2005 2 NeoPhotonics Corporation Electronics/Instrumentation 20,000,000
2005 2,3 Kereos, Inc. Medical Devices and Equipment 21,000,000
2005 3 Molecular Imprints, Inc. Semiconductors 17,000,000
2005 2 Miasole, Inc. Industrial/Energy 16,000,000
2005 1 Nantero, Inc. Semiconductors 15,000,000
2005 4 ImaRx Therapeutics, Inc. Medical Devices and Equipment 15,000,000
2005 1,2 NanoOpto Corporation Networking and Equipment 14,500,000
2005 3 Solicore, Inc. Electronics/Instrumentation 12,700,000
Source: PWC, Thompson Economics, NVCA, Small Times
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Key Industry Segments

» Consumer products

» Energy

» Bio/life sciences

» Computers/electronics
» Military & defense

» Aerospace & automotive

» Environment/remediation
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Consumer Products - external

» Sporting goods

» Paints/coatings
» Clothing
» Appliances

SMALLTIMES
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Consumer Products - internal

» Cosmetics
» Supplements
» Food

§

coco

LA DR AL

CHANEL

Photo Courtesy: Chanel Photo Courtesy:
GM Collin Homme Photo Courtesy: Lancome Photo Courtesy: la prairie
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Energy

» Light, Power, & Efficiency
= Batteries — size, performance

= Catalytic converters (improved ZAll
performance & emission levels)

= Fuel enhancers
= Lighting

» Killer apps —
= Solar

= Hydrogen economy -
Photo Courtesy: LEDtronics

= Energy transmission
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Medical — Today’s applications

» Wound Care

= Silver-based nanocoating for
an antimicrobial effect

= Bone restoration
» Surgical tool coatings onote Courtee e anephowNucrys
» Drug discovery
» Lotion-based drug delivery peeemmmes

Therapeutics/devices

M Anti-bacterial

13%
» Catheters / stents =0
» Filtration "t
= Virus sortation L Ftr
= Masks & breathing equipment Staletal
16%

= Air filters

*Total does not add up to 100% due to rounding

NanoEquity July 2006 Pe‘nye]] SMALLTIMES



Medicine & Health - tomorrow

» Advanced diagnostics
» Targeted drug delivery

» Implants

Cancer Treatments
Diabetes Management
Genetic screening
Tailored drugs

Manowire Sensor

Particles flow through
the microfluidic channel

Y Nanowires detect
Y blomarkers of cancer

Reference: Jim Heath, California Institute of Technology
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Computing/Electronics

Near-term

» Memory — MRAM,
nanocrystals

» Displays — OLEDs,
CNT, (bioLEDSs)

» Storage

» Molecular circuitry

» Quantum computingv e

Long-term
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Military/Defense

» Coatings (air valves $20 mil over 10 years)
» Portable power
» Protective gear
» Weapons

» Communications

» Sensors/detection
= Explosives
= Biological agents

NanoEquity July 2006 Penn‘}e]l SMALLTIMES



Automotive/Aerospace

» Paint colors

» Protective
Coatings

» Trims, mirror
casings, fenders

» Sensors
» Composites

Photo Courtesy:
NanoFilm

_ A
NanoEquity July 2006 Pen_[]‘}e]l SMALLTIMES



Environment/Safety

» Waste
containment

» Detection
» Water filtration

» Remediation

= Hurricane Katrina
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Construction zone — next 10-20 years

» Sustained funding
» Public acceptance & education

» Workplace, environmental, human safety
standards

» Ethical guidelines
» Skilled workforce
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Patti Glaza

pglaza@smalltimes.com
734.528.6266
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