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Agenda

 Competitive intelligence
 Freedom to Operate
 Nanotechnology IP challenges
 Our methodology
 Results
 Case studies



Competitive Intelligence

 Strategic knowledge about
competitors’ positions, research
efforts, and trends

 Sources of Competitive Intelligence
Scientific Literature
Conferences
Media
Patents



Patents as a Source of
Competitive Intelligence

 Publicly available documents
 Excellent source of info for emerging

technologies  Nanotechnology
 Mining of patent information, usually

bibliographic data reveals:
 Top inventors
 Top assignees
 Year
 Patent classification
 References to other patents
 Referenced by other patents
 Abstract



Bibliographic Data

 1st page of patent document
 Contains:

 Inventor’s name and Country
Assignee and Country
Date filed, Date issued
Classification
References Cited
Referenced By
Abstract



How many Nanotech patents?

Nanotechnology Researchers
Network of Japan

5613 in 2004

USPTO search on 17 Oct 20051377 in Class 977

Lux Research Report3818 from 1985 to
Mar. 2005

University of Arizona report8630 in 2003 alone

 Different keyword searches and
databases leads to confusion



Nanotech-related patents (US,
Japan, Europe, Worldwide) in 2004

0

1000

2000

3000

4000

5000

6000

USA

Ja
pan

Germ
any

Fra
nce

Kore
a

UK

Ta iw
an

Can
ada

Net
herla

nds

Switz
erla

nd

N
u

m
b

er
of

p
at

en
ts

Source: Nanotechnology Researchers Network of Japan



Adjusted to Size of Economy
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Class 977 Breakdown in 2003
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Nanotechnology IP Challenges

 Nanotech defines a scale of
measurement, not a particular
application

 Lack of uniform definitions and
terminology for nanotechnology

 USPTO Class 977 “Nanotechnology”
1) 1-100 nm
2) Novel properties due to nanoscale size

 “Patent land grab” and “patent
thickets”



Methodology (1)
 USPTO Issued Patents
 1976 to Present
 TXT data

 Robust
 Forward and Backward citations

 Preliminary Search
 Nano$ in patent abstract

 Secondary Search
 Identify possible irrelevant patents (Nanomet$,

Nanogra$, Nanosec$, NaNO)
 Review individual patents and make decision

 Data Cleaning



Methodology (2)

Nano$

Nanogra$,
nanomet$,

nanosec$, NaNO

Nano$

Irrelevant

Relevant

Irrelevant

Relevant

Final
Database



R1: Search by
keyword(s)

R2: Search on
key inventor(s)

R3: Search on
key assignee(s)

R4: Select pertinent patents
from R1 + R2 + R3

R4: Select pertinent patents
from R1 + R2 + R3

Identify most pertinent IPC
code(s) from R4

R5: Search by IPC
code(s)

R6: Select pertinent
patents in R5

R6: Select pertinent
patents in R5

R7: Search patents that are cited
by R6 (backward searching)

R8: Search patents that cite
patents in R6 (forward searching)
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Methodology(3)-Data Cleaning

 Patent analysis is further complicated by
inconsistent records of assignee or
inventor names
 International Business Machines Corp.;

International Business Machine(s) Corporation;
Internation Business Machines Corporation

 The Regents of the University of California;
The Regents, University of California;
Regents of the University of California

 L’oreal; L’oreal SA, Societe L’oreal

 Data cleaning is time-consuming and
cannot be fully automated



US 6,260,795
Oya Computerized Glider

 Irrelevant patent that
was not eliminated in
preliminary or
secondary searches

Modified hang-glider
 “Nano” mentioned once in

patent abstract
 “…incorporates…nano wires, and

nano cables, for electrical
connections and manual control
levers.”

Hang-glider wing
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Nanotech-related patents and patents
across selected industries 1990-2005
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Nanotech-related patents and patents
across selected industries 1995-2005
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Top Ten Inventors
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Top Inventors – Pre- and Post-Y2K
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Top Ten Assignees
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Top Ten US Classifications
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Top Ten Referenced Patents

Top Reference Cited
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Nanotech Patents by
Assignee Type
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By Assignee Type Over Time
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Nanotech Patents by Structure
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Nanotech Patents by Application
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L’oreal: “Because I’m Worth It”

World’s leading cosmetic company
 $3 billion research investment in past

10 yrs (3% of sales)
 17 research labs in USA, France, and

Japan
 586 patents filed worldwide in 2004
 52 USPTO nanotech-related patents

Nanoparticles as photoprotective cosmetic
compounds

Nanocapsules (130-600 nm) for effective
active ingredient delivery to skin



Tapesh Yadav: Most Prolific
Inventor

MIT Ph.D. and minor in business at
Sloan

 41 issued patents, of which 33
assigned to NanoProducts Corp.

 Founder and CEO of NanoProducts
Corp. (Longmont, CO)
45 issued patents, 45 patents pending
Produce commercial quantities of

nanomaterials



NanoProducts Corp.
 A different approach:

 A common trend in nanotechnology is for
companies to license patents from universities

 However, all patents developed and owned by
NanoProducts Corp.

 Diverse patent portfolio covering
production and engineering processes to
products and applications

 Manufactures and sells nanoscale
powders, dispersions, and powder-based
products, including single metal, multi-
metal and doped oxides.



Who Controls Quantum Dots?

Bell Labs
Ioffe Institute

 Paul Alivisatos “Inventor of
Quantum Dot technology”*

 Alex Ekimov “Father of Quantum
Dots”**

*www.qdots.com
**www.evidenttech.com



Who Controls Quantum
Dots?

400 patents
and
applications

22 (MIT
and UC)

Licensed
patents

3

5

10

Assigned
patents

All other
applications

Nanosys

Biological
applications

Evident
Technologies

Biological
applications

Quantum Dot
Corp.

 Complicated by hidden license agreements
 "If you want to look for a place where there

will be an intellectual property battle, this is
it.” (Matthew Nordan, Lux Research)



The Future of Nanotech IP
Landscape?



What is Freedom to Operate?

 The ability to commercialize a
product without being sued

 Bibliographic data is of no use
 It is all in the claims
 Careful examination and

interpretation of claim language is
of utmost importance

 Cannot be automated



Ambiguity

I shot the monkey in my pajamas.
Possible scenarios:
1. I am wearing my pajamas and

shot the monkey in the tree.
2. The monkey is in the tree wearing

my pajamas.
3. I am wearing my pajamas and the

monkey is hiding in the pant leg of
my pajamas.



How to avoid ambiguity

Claim Construction:
By declaring specifically the elements of

the invention.

Claim Interpretation:
By parsing into separate and more easily

processed elements.



Characteristics of Patent Claims

1. Define Invention
2. Public Notice
3. Claims allowed cover only

patentable subject matter in a
proffered patent specification.



Initial patent review

 Front Page
Patent Number and Title
Applicant (s), Assignee
 Issued Date/ File Date
Class and Field of Search
Attorney, Examiner
References
Abstract
Representative Drawing

 Back Page
Claims



Five Types of Claims

 Independent Claim (3)

Apparatus

Method

Composition of Matter

 Dependent Claim (2)

Additional element

Restriction of an element



Object Oriented Programming

 Object = Element
 Parent-Child Relation
 Object (sub-object, attributes)
 Child Object inherit Parent’s

characteristic



Review of Claim Structure

Main Element +- attribute(s)
 Element +- attribute(s)

Sub-element +-attribute(s)

 Element +- attribute(s)
Sub-element +-attribute(s)

 Two types of elements
Structural elements
Step elements



Punctuation of Claim

1. One sentence with a comma after
preamble (title) and a colon after
transitional phrase.

2. Element has it own paragraph ending
with a semicolon

3. The word “and” between the last two
elements

4. Each claim has only one period.
5. Rule #2 does not apply to subelements





Claim Analysis

1. Vehicle storage battery system comprising
 Storage battery

• 3 separate portions
 Main battery position
 1st standby
 2nd standby

- 1st + 2nd in series > voltage of main
- 1st, 2nd voltage < voltage of main
- 1st, 2nd < capacity then main
- 1st + 2nd capacity sufficient to start car

 Battery control
• 1st circuit

 Connecting 1st + 2nd in series
- For charging main

 Means for restricting current

• 2nd circuit
 Connecting 1st + 2nd in parallel

- For recharging 1st and 2nd

 Means for restricting current
 Switch means

• Switching between 1st and 2nd circuit

US 4,564,797US 4,564,797





Claim Analysis
Segmentation and Tagging
Natural Language Processing
Regular Expressions





















Take Home Message

 Rapid rise in number of nanotech
patents at the rate of 20%/year

 Careful interpretation of CI data
How data derived
How data is presented

 Determination of FTO
Cannot be automated
Will be an important issue in coming

years
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