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From Invention to Market —

Making Your Technology Ready
for Commercialization
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for Technology Development, Management and Commercialization
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Motivation for today’s talk....

University researchers come up with many good ideas
and invention disclosures....

Challenge for the TTO is to see how to evaluate and fit
it into the big picture — identify who could be the
potential buyers of the technology (Licensees).

Sometimes “mix-n-match” inventions for leveraging
licensing (“solutions to problems” sell better than
“technologies available”)

Sometimes, feedback to inventors on possible
directions for research
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OUTLINE

1. What is an invention?

2. Who needs your invention: Societal Needs, “Market Pull” vs.
“Technology Push™ - type of Inventions

Fitting the invention into the “big picture”
Technology Development after an invention

[P and Patenting Strategies for Licensing

AN

Conclusions
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An idea is not an invention

An invention is not a product

Useful Invention = Successful Product only if
commercialized
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fr—  \What are you inventing?

New Technology? (Method and
Apparatus or Process)

“Technology is a capability that can be used
in a product.”

Example: Laser — Ted Maiman (1960)

.~ 'WORLD'S FIRST LASER May 16 1960

“a solution looking for a problem?”

OR
A New Product? (Apparatus)

(http://spie.org/x39920.xml)

I11 . . . V4
makes use of existing or new technologies

Optical readers, scanners, laser pointer, laser-based eye surgery systems,
golf trainer, laser machining, ....... Laser
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A new product has a customer and a market in mind

"
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T Platform Technologies

Platform Technologies
Tools, techniques and instruments that can be used in

a variety of applications o
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Polymerase Chain Reactions )

Atomic Force Microscopy
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Where is the
Market for your Invention?

Market Pull and Technology Push

Market Pull Technology Push
|dentified societal/market New technologies that create
needs paradigm shifts in use,

convenience, social structure
Examples: Water and behavior and even
purification, pollution political systems

control, green economy,

Improved agriculture, etc. Examples: Mobile phones,

Apps, social media, etc.
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Sustainable Development

Bearable Equitable

Environment T F.conomic

http://www.humansandnature.org/
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The Neglected Bottom of the
Pyramid

\ /

prestige ond feeling of accomplishment Psychological /

Self-Fulfillment

(https://orghacking.com/2014/11/24/the-hole-at-the-bottom-of-the-pyramid/)
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The Neglected Bottom 90%

10%

10%

Effort Beneficiaries
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Technology Roadmap

Shows where the invention “fits” in the “big picture”
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Technology Road Map —Climate Change

Near-Term Mid-Term Long-Term

 Energy End Use
and
Infrastructure

« Supply ]

« Measure and
Monitor
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Technology Road Map

http://www.climatetechnology.gov/library/2006/testimony20sep2006.htm

Near-Term Mid-Term Long-Term

*Widespread use of
*Fuel cell vehicles and engineered urban

e Hybrid Vehicles
e Plug-ins

e Hi-Performance hydroger) fgels . desigr) and regional
integrated homes °Lovy em|55|o.n alrcraft planning University
e High-efficiency *Solid-State lighting * Energy managed . o
- . Invention:
appliances *Ultra-efficient HYACR communities
e High-efficiency *Smart buildings *Integration of
boilers and *Transformational industrial heat, power,
combustion technologies for process and techniques
systems energy-intensive * Superconducting
e High-temperature industries transmission and
superconductivity *Energy storage for equipment
demonstrations load leveling
1315, 13
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Technology Road Map

http://www.climatetechnology.gov/library/2006/testimony20sep2006.htm

Near-Term Mid-Term Long-Term

*Track-record of

*Geologic storage successful CO, storage
* Post-combustion proven safe experience
capture *CO, transport * Large-scale University
. Oxy-fuel. mfr.astructure sequestration invention?
combustion *Soils uptake and land  *Carbon and CO,-based
e Enhanced use materials
Hydrocarbon *Ocean CO, biological * Safe long-term ocean
recovery impacts storage
e Geologic reservoir
characterization
e Soils Conservation
Osaka, Dec. {3-15, 2017 © S. Raghu 14
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Thailand Health 4.0

Health 4.0 & Digital Economy (DE) Roadmap
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Smart Grids Roadmap

International Energy Agency www.iea.org/roadmaps

SMART GRIDS ROADMAP International
° Energy Agency
; 1ea’
Accelerating electricity system evolution to deliver a
clean, reliable and secure energy future
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Roadmap for Biofuels

BIOFUELS FOR TRANSPORT ROADMAP International
® Energy Agency
N 1ea/
:' fuels contribution to emission reductions
" iR the transport sector
2010 2020 2030 2040 2050
20 { S ot e sanspon o $0% sim o nin
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Technology Roadmaps
In Your Countries

Healthcare?
Energy?

Water and Sanitation?
Agriculture?
Aquaculture

Food Security?

© S. Raghu 18



Where else can your invention
be used?

“Technology Stretch”



Epe Technology Mind-l\/lag

International b I pthS
?7? enablers Electronics
Measure functions MEMS,
_ Chemistry
Monitor Nanotechnology
Metering
Control ~— —Miniaturization
trends Embedded hardware
Smart systems/wireless
— Nanotechnology

10T

technology
abrication
application
afepas Plastics
materials Metal

Soft materials

© S. Raghu _ Coatings
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gp= I €Cchnology Intersects with Emerging
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| Sensors,
Reactors, mixers, etc. Primary bubble

intersects detectors
Optical
indicators
etc

Secondary
intersects

unexplored

WIPO EIE Workshop
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7> Looking Beyond the Present:
Horizon Scanning

Points to consider for forecasting

B Observing/Studying Trends
(weak signals in high noise)

B Economic factors

B Societal factors

B Technological Advances

B Political Action/Regulatory
statutes

B Disruptive Market Models

WIPO EIE Workshop
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Random
factors
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Demographic Trends

100+] Male 0.0% 0.0% Female 100+] Male 0.0% | 0.0% Female
95.99 0.0% | 0.0% 95.99 0% | 0.2%
9094 0.1% | 0.1% 90-94 0.3% [ 0.6%
85-89 0.2% [ o.3% 85-89 0.8% [ 1 2
80-84 80-84
7579 7579 ; .
70.74 70-74 25% ||
65-69 65-69 2% [ : <%
60-64 60-64 25+ [ ;>
55.59 55.59 . 3.2%
5054 5054 . 3.1%
45.49 45-49 ) 3.4%
40-44 40-44 . 3.4%
3539 35-39 29% [ ;-
30.34 30-34
25.29 25-29
20-24 20-24
1519 1519
10-14 . 4.1% 10-14

5.9 . 41% 5.9

04 0-4

0% 8% 6% 6% 8%  10% 0% 8% 6% 4% 6% 8%  10%
Sri Lanka - 2017 Sri Lanka - 2050

PopulationPyramid.net Population: 20,905,335 PopulationPyramid.net Population: 20,835,658
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WIPO EIE Workshop
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Population Projections

https://i.imgur.com/b5aepOU.mp4
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! Technology Forecasting

100+ Male 0.0% 0.0% Female
95.99 0.0%0.0%
0.1% 1%
o.2% fo.3%

90-94

85-89
80-84
7579
7074
65-69
60-64
5559
5054
45.49
40-44
35-39
3034
2529
2024
1519

10-14
59
\ ”

e - - P s p—— ——]
10% % % 9 % % % ¥ 8% 10%

Sri Lanka - 2017

PopulationPyramid.net Population: 20,905,335

\

Micro- \\ J:IHealth Monitoring ’

- L

sensors s —___

7 L A
- 4 24-hour
http://www.i-micronews.com/ med ical care
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Infrastructure Health Monitoring

Er*®

Wireless
Sensors

Embeddable Corrosion Sensor

sty | Continuous
Monitoring

AJ/D Coatrol

M. On-chip electrodes ~
10 bit AD
Converter

DV/A Coaverter

WI -"' ¥ VVOI R OU
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Technology Development
after the Invention
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The path from invention to a product

It 1s important to understand that there are quite a few things
to be done in taking an invention to a product — and it takes
some time to accomplish all these!
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Moving up the Technology Level

Er®

Invest seed funding to advance the SystemTest Launen| ()
technology to a stage where it can [
be marketed — industry “needs oo 2

solutions not technologies” =

Technology
Demonstration

Encourage start-ups from University

— they can act as technology Covmiapmen
developers from external funding
and be bought out by large
companies down the road. Basic Tochnology

Research

Resesarch to Prove
Feasibility

WIPO EIE Workshop © S. Raghu 31
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I Corrosion Health Monitor s coos

TRL 8 www.electrawatch.com
(2007)

TRL 6

“mock-up”
Product concept (2006)

TRL 3 (2005)
Patent

(2001)

SOGOR -
2 ;5

TRL 1
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Er?... Windshield Washer Nozzle

WIPO EIE Workshop
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“T~Automotive Windshield Washer
\ Nozzle

D TRL 7

>

)

J \

3 TRL 3 |

3 Market
= e

© 40 million
S nozzles/year
o Product Used in

S Development GM,Ford,
O Application/ Chrysler,

2 Innovation Volkswagon,
S Technology Mercedes
IE Development Saab, Jaguar

Invention Toyota, Honda

WIPO EIE Workshop © S. Raghu T m
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New Trends
in Technology/Product Development

1. Plan for future functionality in present product design

2. Consumers are demanding responsibility in product
design

3. 3D printing plays a crucial role in any product design
4. Outsourcing is viable for product design

5. Knowledge base with documentations for customers

6. Globalization vs. Customization

WIPO EIE Workshop © S. Raghu 35
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New Trends
in Product Development (contd)

/. Smart Products — Hardware + Software

8. Connectivity with customers

WIPO EIE Workshop © S. Raghu 36
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Some Advanced Strategies for
TTOs
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Creating a Patent Portfolio

Creating a portfolio of related patents will provide a
better package for marketing

Example: Chemical compound + method of extraction +
optimized processing technology + process control

methods + possible reactions + catalysts + applications +
software algorithms (?)

May need lot of interdisciplinary work

WIPO EIE Workshop ©S. Raghu 38
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ET®

Patent Portfolio Mapping

Patent portfolio map of Franhauffer Institute (https://heronscientific.com)

WIPO EIE Workshop ©S. Raghu 39
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onal

Finding what Industries to
Approach

dﬂ)’

Cﬁmera e
% . [T]FusIFILM Holdings Corp
* [l sony Corporation

e .Nkon Corp

w ucal '.= O‘&?‘ [ olympus Corporation
o>y *
Q N %‘ Dlgﬁtal

0
.C ra Camerﬁ e

Oo ¢
% D a
htt‘FS ://lwww.innography.com/

For Inventions related to these areas — the TTOs can
approach these industries for marketing the IP
— similar “patent-scaping” can be done for other areas

© S. Raghu 40
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Innography com)
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Camera
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Mapping Technology Needs
and |P Portfolio

nnnnnnnnnnnn

* |Invention

Overlay this with the
WIPO EIE Workshop © S. Raghu University IP Map 41
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" Cost & Time of Taking the Product to
Market

Commercialization

Angel Investors Early Stage

Investors
Venture
Capitalists?

Research
Funding

Phase Il

24 30

Valley Of Death

36 48 Months

WIPO EIE Workshop
Osaka, Dec. 13-15, 2017

42



International

>
2 5
S =
= S
a m
1%} S

New Trends in Tech Transfer

Pro-active Tech Transfer

Intellectual Property as an active catalyst
for transformation of local economies

Transformative Regional Engagement
(TRE) — Tech Transfer Office must be
actively Connected to the Ecosystem

WIPO EIE Workshop 43
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Take-Home Message

1. An Invention needs a Market, Technology Development
Into a Product and introduction to the market

Pro-active
Faculty —="> 709 <—=—— Industry

WIPO EIE Workshop 44
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WIPO EIE Workshop
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THANK YOU
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Back-up Slides

© S. Raghu
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Examples of Timelines for
Products

© S. Raghu
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Invention to Product: Steps and Time-Line

Er*®

International

Invention
1. Notebook entry

practice

0 16 12

2. Literature Survey
3. Invention Disclosure Form

4. Identify patent attorney
5. Check organizational rulgs

6. Provisional Application
7. Start reduction to

8. Develop product ideas

9. Conduct market research

10. Identify and contact potential
sponsors for product development

11. Sign non-disclosure forms

12. Complete reduction to practice
13. Complete Non-Provisional
patent application (2-3 months)
14. Assemble team to do further
work

18

15. Start product
development

WIPO EIE Workshop
Osaka, Dec. 13-15, 2017

of product

23. Get feedback from

l

24 30 36 42

‘ customers

bt

contractors

22. Finish alpha-versioq

19. Start manufacturing
consideration, location
20. Identify suppliers, sub-

21. Permits and Licenses

Product

48 Months

A

16. Finish bread-board version
of product (3-D Printing?)

17. Obtain requirements from

customers

18. Start industrial design and

packaging

© S. Raghu

24. Beta-version of product
25. Start manufacture

26. Patent might be issued
anytime now!

48
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1. Some of the product developments discussed
were done a few years ago — and development
cycles are probably a little shorter now —
because of accelerated customer/consumer
surveys, market studies and prototype
development by virtual reality, simulation,
conferencing and 3-D printing technologies...

2. Software product cycles are much shorter.

3. Medical products still have a long time to
market because of clinical studies and
approval processes.

WIPO EIE Workshop © S. Raghu
Osaka, Dec. 13-15, 2017
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Lessons Learned

Best ideas are not necessarily successful
in the market

Mistakes/failures happen!
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