Nanotech Opportunities / Challenges

Nanotech opens doors to revolutionary
opportunities similar in scope to the
iInvention of electricity.

Commercializing nanotech provides some
of the greatest challenges since
semiconductors.

Thisisthe Nanotech Century!
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Comparison Examples

Sector Electricity Nanotech

Information |transmission, storage, |orders of magnitude advances in
display transmission, storage & display

Materials high purity, welding, customized for strength,
coatings electronic, and other properties

plus dynamic control

Systems factory machinery, practical monitoring of everything
medical systems, to warn of danger, wear, etc. and
appliances to improve efficiency

Devices motors, telephones, cost effective solar power,
implanted medical targeted drug delivery, less
units polluting transport

Services rapid transport, individualized medicine
communications,
entertainment
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OEEortunitX Drivers

« Global economic conditions, financial markets, global
competition, and accelerating technology itself have
altered where and how most advances occur.

» Enterprises no longer produce most revolutionary
advances internally but instead acquire companies.

Never have conditions for technology and life science
startups been as attractive relative to enterprises.

Corporate R&D as % of Revenue | Sources of Corporate Growth
2091
M&A
Example
GE Internal
: : ‘ ’
1970
1970 2020 2020
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Corporations and Startups

» Large corporations (enterprises) are not efficient at creating
revolutionary technology.

e Large companies are better off acquiring mature startups that
have proven the three critical areas of (1) technology, (2) market
strategy and (3) business model.

* Enterprises do not incur costs from those many startups that fail
- enterprises can purchase those successful mature startups.

Enterprises can achieve five times the R&D
efficiency by investing into venture capital
funds for new technology compared to
internal R&D *,

* According to publications from Professor Josh Lerner of Harvard
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Leading Sectors of Nanotech Opportunities

Life
Convergence™ Sciences
- Microfluidics

- MEMS
- Nanotech
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Nanotech Markets - Technologies

Nanotechnolooy airiiats - ranges of timelines & suitability to startups

Materials and Models &

Devices ) Tools

Technolcgy
—>

M olecules Simulations

Markets
Information modified lithogr aphy Plastic eledtionics, nanofilms | o antum Scale
semiconductors, MBE AFM' for data, optics, nanotubes, : Simulations
Tech nology sensor's, plastic ’ ’ nanowires, cooling, + :
electronics, nanotubes _J  \_ ALD, NMR N eeeereeesseesrmeenmesnseenn
(ot ot N\ N\ : TrpTUTE g -
Life M edical |mp|ants, STM, MBE, Pharma productlon artificial Bio sr_nulatlons
drug delivery, AEM. NMR/ kidney/liver, coated drug discovery ,
Sciences acceleration of M RI therapeutics, medical acceleration of
| clinicaltrials L ) implants, organ regeneration trials
- N e s -
. STM, lithography, Enzymes, Catalysts, Solar
Energy / rganic solar MBE, AFM, Absorbers + coatings, Medical [ ;i \Veoer & Gloval
Environment ' NMR implants, membranes 9
\ J J e
[ wearffailure ) [ ory lithography | ( Therma disspation, wear | '
| d t ial sensor s, wireless MiBE AFM ’ reduction, electro-chromic ¢ Nanostructure
ndustria sensors, other X ' paints & glass, window design
NMR - :
. Sensors J  \L J ‘o materials, +++ S
Legend Suitable Early Stage Very Long Term

Not for VCs
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Sources of Nanotech Opportunities

Convert R&D to Profitable Companies

 Much of the $ spent on R&D (outside of DoD) are
spent at Universities and National Labs

 Few enterprises are now equipped to take advantage
of this early stage R&D.

* Few startups result from these sources and many
more should but lack one or more elements.

e Success requires startups with teams, relationships
and skills to create winning companies.

Difficult Many
Selection Challenging
Process Roles over

i Time
Profltable
/ "‘ Startups ||- m
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Tougher Funding Environment

 Many venture funds still support a large
startup portfolio from 1999-2000.

e Early stage funding is at a 10-year low * as
percent of total venture funding.

 Nanotech is generally viewed as excessively
long-term by most venture funds T.

e Startups should plan on achieving key
milestones before seeking VC funding.

* Thomson Venture Economics, PwC and NV CA.

T Some nanotech systems may take several decades to reach markets, but some could reach marketsin just afew
years.
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Venture Capital Food Chain

Money Flow Bottleneck
m $  Pension Funds, 2001 to 200X

Endowments, etc.

WOerfS Listed Stocks
and Bonds

Real Estate + Other
Alternative Investments

EX|t [eSS

PO or Exit$
M&A
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Startug Exits Remain an Issue

» Exits for investors (pension / mutual funds) are how they get paid.
 Most exits are M&A transactions with IPOs rare.

» Valuations tied to stock market factors, corporate profits, etc.

« Corporations cannot dilute earning without incurring investor wrath.

NASDAQ Composite
M
ﬂw{ \\\\M

7 Year History

We are the problem!

We demand our pension/mutual funds increase every quarter no matter what.
|nvesting for the long term sounds nice but no one waitslong term.
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VC Requirements to Fund Startups

e Disruptive technology

* Top technology team - some management
 Proof of concept - not just proof of principle
* Defensible intellectual property
 Customer references

* Viable business model

e Substantial revenue likely

 Reasonable total capital to exit

e Syndicate able to carry startup to exit

o Acceptable IRR adjusted for risk - payback to
investors = many times invested $
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Commercialization Gap

« Valley of Death Expands for Complex Tech
 Exacerbated by Lack of Early Stage Funding

Profit

Invesiment

Gov't university funding tends to
stop before a suitable prototype
Is demonstrated.
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Valley has expanded as VCs shift
more funding to later stage and
angel investors have declined in
number and level of investment
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Crossing the Valley

o Startups should progress w/o VC funding

e Using mainly SBIR/STTR funding can reduce
technology, development and market risks.

Profit

Nano-size

| nvestment S R4l P
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SBIRs/STTRs + limited
Angel funding may
allow startups to cross

Warning

SBIR funding
can become
addictive
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Selected Opportunities

 NanoBio - Using nano to enhance biology
— Equipment and molecules for disease screening / diagnosis
— Devices for disease treatment and management
— Molecules and organisms to correct environmental problems

— Targeted delivery of standard therapeutic agents
— New and customized therapeutic agents

 Nanodevices - Enhanced devices using nano

— Cheap sensors with wireless for environmental monitoring
— Cost-effective solar energy systems

— Nano membranes for efficient environmental cleaning.

— Building, factory and people health monitoring

— Plastic electronics to provide ubiquitous uses for everyone
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Nanotech Conclusion

1 - Nanotech provides endless opportunities for
entrepreneurs seeking to change the world and
generate wealth.

2 - Focus on learning as much as possible in one field
and develop modest understanding of other fields.

3 - Choose your opportunity wisely based on skill set,

market need, barriers to entry, technology maturity, etc.

4 - Devise plans to move along as far as practical
without venture funding

Create / Invent / Commercialize!

Copyright © 2005 Alameda Capital LLC. All Rights Reserved UCB Nanotechnology Forum

15



