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Competitive Intelligence

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

o Sources of Competitive Intelligence
Scientific Literature
Conferences
Media
Patents




Patents as a Source of
Competitive Intelligence

o Publicly available documents

o Excellent source of info for emerging
technologies > Nanotechnology

o Mining of patent information, usually
bibliographic data reveals:
Top inventors
Top assighees
Year
Patent classification
References to other patents
Referenced by other patents
Abstract




Bibliographic Data

o 15t page of patent document

o Contains:

Inventor’'s name and Country

Assignee and Country
Date filed, Date issued
Classification
References Cited
Referenced By
Abstract
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How many Nanotech patents?

8630 in 2003 alone |University of Arizona report

3818 from 1985 to |Lux Research Report
Mar. 2005

5613 in 2004 Nanotechnology Researchers
Network of Japan

1377 in Class 977 |USPTO search on 17 Oct 2005

o Different keyword searches and
databases leads to confusion



Nanotech-related patents (US,
Japan, Europe, Worldwide) in 2004
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Class 977 Breakdown in 2003
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Nanotechnology IP Challenges

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

o Lack of uniform definitions and
terminology for nanotechnology
o USPTO Class 977 “Nanotechnology”
1) 1-100 nm
2) Novel properties due to nanoscale size

o “"Patent land grab” and “patent
thickets”




Methodology (1)

o USPTO Issued Patents
o 1976 to Present

o TXT data
Robust
Forward and Backward citations

o Preliminary Search
Nano$ in patent abstract

o Secondary Search

Identify possible irrelevant patents (Nanomet$,
Nanogra$, Nanosec$, NaNO)

Review individual patents and make decision
o Data Cleaning




Methodology (2)
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R1: Search by

R3: Search on

R2: Search on
key inventor(s)

keyword(s)

key assignee(s)

A\ 4

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

R7: Search patents that are cited R8: Search patents that cite

by R6 (backward searching) patents in R6 (forward searching)

v

R9: Select pertinent patents in R7
+ R8




Methodology(3)-Data Cleaning

o 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

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




US 6,260,795
Oya Computerized Glider

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

o Modified hang-glider

o "Nano” mentioned once in
patent abstract

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

Har;:g-glider wing



Dramatic Rise in Number of
Nanotech-related Patents
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Nanotech-related patents and patents
across selected industries 1990-2005

9000

8000 | | —e— Automotive
—8— Intermet™*
Nucleic Acid
6000 Pharmaceutical
| | =¥—Semiconductor
—e— Nano$

Number of issued pat

F T EE S «9@%@’9«9&9 S f&ob‘oéo

Year *estimated



Nanotech-related patents and patents
across selected industries 1995-2005

- 12
S —e— Automotive
()]
2 10 - —=— |nternet**
c . .
s B Nucleic acid
Z & :
o g Pharmaceutical
)
c £ —— Semiconductor
— U
T = —e— Nano$ /._-
c
= 86
©
o
" T
0w o 4 -
>
S O
5 2 =S =
o 2
g *
Z
O \

Q N 4% > “ &
Q Q Q Q Q
DI S S S S

*estimated
**Baseline 1998



Patents Issued

Top Ten Inventors
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Top Inventors — Pre- and Post-Y2K
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Top Ten Assignees

Number of patents

100
90
80
70
60
50
40
30
20
10

0

Assignee

B University of California

@ International Business
Machines Corporation

B Navy

W Hewlett-Packard

[ Xerox Corporation

OLOreal

[l Eastman Kodak Company

O Micron Technology, Inc.

[0 Massachusetts Institute of

Technology

@ Industrial Technology
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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

5%
2%
4%

0 Academic

E Commercial
B Government
B Individual

@ Undetermined

68%



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”

o World’s leading cosmetic company

o $3 billion research investment in past
10 yrs (3% of sales)

o 17 research labs in USA, France, and
Japan

o 586 patents filed worldwide in 2004

o 52 USPTO nanotech-related patents -

“__ Nanoparticles asf'otoprotectjve cosmetic
compounds Lo -

) Nanocapsules-£130-600 nm) for effective

L — -

"\ active ingredi€rit delivery to skin
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Tapesh Yadav: Most Prolific
Inventor

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

o0 41 issued patents, of which 33
assigned to NanoProducts Corp.

o Founder and CEO of NanoProducts
Corp. (Longmont, CO)
45 issued patents, 45 patents pending

Produce commercial quantities of
nanomaterials
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‘ THE BUILDING BELOCKS OF INNOVATION ™

\/

NanoProducts Corp.

o 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.
o Diverse patent portfolio covering
production and engineering processes to
products and applications

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




Who Controls Quantum Dots?

o Paul Alivisatos “Inventor of
Quantum Dot technology”*

o Alex Ekimov “Father of Quantum
Dots”**

*www.qgdots.com
**www.evidenttech.com



Who Controls Quantum
Dots?

Assigned |Licensed
patents patents
Quantum Dot |Biological 10 22 (MIT
Corp. applications and UC)
Evident Biological 5
Technologies |applications
Nanosys All other 3 400 patents
applications and
applications

o Complicated by hidden license agreements

o "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?

APPLIED
BIOSYSTEMS

4/00 :
. : | MOTOROLA

OXFORD
GENE
TECHNOLOGY

EUROPEAN
PATENT OFFICE
(to overturn

Affymetrix
patent)

\G\Q_gv‘:'—i?j :

PROTOGENE

LABORATORIES Who's Suing Whom

Plaintiff —9 Defendant

Litigation as of November 30, 2000




What Is Freedom to Operate?

o The ability to commercialize a
product without being sued

o Bibliographic data is of no use
o It is all in the claims

o Careful examination and
interpretation of claim language is
of utmost importance

o 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

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

o Back Page
Claims




Five Types of Claims

o Independent Claim (3)

Apparatus
Method

Composition of Matter

o Dependent Claim (2)
Additional element

Restriction of an element



Object Oriented Programming

o Object = Element
o Parent-Child Relation
o Object (sub-object, attributes)

o Child Object inherit Parent’s
characteristic




Review of Claim Structure

o Main Element +- attribute(s)

Element +- attribute(s)
o Sub-element +-attribute(s)

Element +- attribute(s)
o Sub-element +-attribute(s)
o 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



I claim:

1. A vehicle storage battery system, comprising:

a storage battery having three integrally manufac-
tured separate storage battery portions, including a
main battery portion having a capacity sufficient
for starting the engine of a vehicle under normal
circumstances, a first standby battery portion and a
second standby battery portion, said first and sec-
ond standby battery portions when connected in
series having a combined nominal voltage which is
greater than the voltage of said main battery por-
tion, said nominal voltage of said first and second
standby battery portions each being less than the
nominal voltage of said main battery portion, said
first and second standby battery portions having a
rated capacity smaller than said main battery por-
tion but sufficient to transfer enough charge to said
main battery portion when in a discharged state to
start the engine of the vehicle;

a battery control having a first circuit connecting said
first and second standby battery portions in series
for charging said main battery portion when in a
discharged state, said first circuit including means
for restricting a charging current flow from said
standby battery portions to said main battery por-
tion to a predetermined safe level, and a second
circuit connecting said first and second standby
battery portions in parallel for recharging said
standby battery portions from said main battery
portion, said second circuit including means for
restricting a recharging current flow to said
standby battery portions to a predetermined safe
level; and

switch means for switching between said first and
second circuits.




US 4,564,797

Claim Analysis

1. Vehiclestorage battery system comprising

» Storage battery
® 3 separate portions
= Main battery position
= 1% standby
= 2" standby
- 18+ 2"din series > voltage of main
- 1%, 2" yoltage < voltage of main
- 1%, 2nd < capacity then main
- 18+ 2nd capacity sufficient to start car
» Battery control
® 1% circuit
= Connecting 1% + 2™ in series
- For charging main
= Means for restricting current

e 2nd circuit
= Connecting 1% + 2™ in parallel
- For recharging 1%t and 2
= Means for restricting current
» Switch means
* Switching between 1 and 2™ circuit
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7 USE5E2043 = = Apparstus and method for ligament fixation 2, wherein the first fulcrurn corresponds to a first rnechanical advantage.
g USEE07S3S é . Universal bone cemeant plug and method of use e : ) = .
3 USE629954 aa - Surgical repair kit and fts method of use in which a cartridge can be positioned in the U-shaped..
10 LISEEE3E0S5 = “t Femovable protective cannula for use in surgery = F. I=f A paste injector gun  comprising:

- 3 houzing having

- a drive plate mounted

- a shaft mounted in

- a trigger pivotably attached to the drive plate at a...

- a first fulcrum mounted on the howsino oooosite the triaaer...

=~ A paste injector gun  CoMmprising:
-first pivot means for
#w zecond pivot means for

United States Patent 5,893 488
Hoag, etal April 13, 1999

—& 14, B Apaste injector gun  for dispansing 8 pasfe fom 3 cadnidge fre pazt
Bone cement mjector gun & housing having

- the gate rotatable between an open positian
Ahstract the gate including a clogure tab extending from an...

- the clozure tab fiting into the tab receiving slot...

A paste mjector gun, especially adapted for injecting bone cement, has first and second andisphingloadadidetsht s aiited sdiscentie.,

mechanical advantages. In a first embodiment, the first and second mechanical advantages
are produced by twe fulcrums engageable during different portions of the trigger stroke. In a
second embodiment, the first and second mechanical advantages are produced by a fized
fulcrum and a rotatable filcrum. The first mechanical advantage iz greater than the second
such that the first facilitates pressurizmg the bone cement and the second facilitates high
volume dispensing of the bone cement. The myector gun also mclides a par of U-shaped
slots. One of the slots is sized to accept a large cement cartridge and the other slot 15 sized to
accept a small cement cartridge. An alternative embodiment provides a hinged cartnidge
retaiming gate for closmg the U-shaped slots for positive retention of the cartndge.

i the clozure tab including a depreszian

Inventors: Hoag; Stephen H. (Warsaw, ITT); Stalcup; Gregory C. (Columbia City, II); 1] | i
a [»] Chan; Ksvan-Ho (Lubbock, TH), Hawkins; MMichael E. {Columbia City, TH); Claim #1 = =1 5 |
e Case; Kirt L. (Warsaw, I} 1. & paste injector gun comprizing:a housing having & longitudinal axis;a drive plate mounted in
search and Retrieve . i i the biouzing for transkation along the longitudinal axis;a shaft mounted in the houzing for
hod Agsignee: Bristol-Myers Squibb Co. (IMew Tork, 19T translation along the longitudinal axis, the shaft passing through the drive plate;a trigger pivotably
I.'E Working Lists Arnl o 877324 attached to the drive plate at a pivot point and extending from the drive plate;a first fulcrum
_" PRl N mourted on the howsing opposite the trigger such that swwhen the trigger pivots about the pivot
|} Patent Collections Filed: June 17, 1997 haint the trigger contacts and rotates akout the fulcrum and the drive plate is moved along the
— mxis carrying the shaft with t; anda second fulcrum, the zecond fulcrum being mourted for
w ShortCuts rotation on the housing opposite the trigger, the second fulcrum being rotatable between a first
- Cwrrent 17.8. Class: 222/391; 74/141.5, T4 ER; T4516; FAS22, ZREEET, position in WhiF:h itis n.ot engageable with the trigger and a second position in which it is
x 604/209 BOGIER HOAMIA: BN 34 |F|[Fnargsakle with the trigger
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Rec | Dochlo | THET FOF ann | Title —=1. El- .‘-\ paste injector gun  ComMprising:
E‘ = Edir:;rlg)g:vice E s4a73188 = “‘_ | T acuum mixingdbone cement cartridge and kit & holumng having
= Chan 2 US5593458 = e Bone cement injectar gun -a drive plate mou.nted
) Wadde 3 USEZS9611 = ""_'_' Finger controlled computer mouse -4 shaft mounted in
..'s GroupBy Folders - [Chan ade] 4 LISE365335 1“§| oy Surgical repair kit and its method of use - & trigger pivotably attached to the drive plate ata..
5 LISES16977 = ""L System and method for mixing bone cement - a first fulcrurm mounted on the housing opposite the trigger...
B USES47307 = ""_'__ Suture relay for surgery - a gecond fulcrurm, the second fulcrum being mounted
7 USE5E2043 = = Apparatus and method for ligament fixation @ 2. wherein the first fulcrum corresponds to a first mechanical advantage.
g USEEI7S35 =] e Universal bone cement plug and method of use - . : _ - )
3 \JSEE29954 éi - Surgical repair kit and s methad of use —iEa inwhich a cartridge can be pogitioned in the U-zhaped..
10 USEEE3605 éj = Removable protective cannula for uss in surgery 5. whersin the gate further includes a closure tab extending fram..
(- wherein the housing includes first and second U-shaped slots ad)
— & B, = A paste injector gun COrMprising:
ia housging having
- a drive plate mounted
- a ghaft mounted in
. - a trigger pivotably attached to the drive plate at a..
United States Patent 5893, 488 famay g B :
. L - a firgt fulcrum mounted on the housging coposgite the trigaer...
Hoag, etal April 13, 1999 —E 9. =l A paste injector gun  comprizing:
i=5 : first pivot means for
Bone cement lIl_]CCtOI‘ gun - gecand pivat means for

Abstract — M 14, E- .f-‘n. paste injector gun  for dispensing 8 paszfe from 3 carfridge, ffre pazi
- a houszing having

- the gate rotatable between an open position

- the gate including a closure tab extending from an...

& paste myector gun, especially adapted for mjecting bone cement, has first and second
mechanical advantages. In a first embodiment, the first and second mechanical advantages
are produced by tweo fulcrums engageable during different portions of the trigger stroke. Ina
second embodiment, the first and second mechamcal advantages are produced by a fized
fulerum and a rotatable filcrum. The first mechanical advantage 1z greater than the second
such that the first faciitates pressurizing the bone cement and the second facilitates high
volume dispensing of the bone cement. The mjector gun also includes a pair of TT-chaped
slots. Ome of the slots 15 sized to accept a large cement cartridge and the other slot 15 sized to
accept a small cement cartridge. An alternative embodiment prowides a hinged cartnidge
retaining gate for closing the U-shaped slots for positive retention of the cartnidge.

- the closure tab fiing into the tab receiving slot...
and a zpring loaded detent is mounted adjacent the...
- the closure tab including a depression

Inventors: Hoag; Stephen H. (Warsaw, [T}, Stalcup; Gregory C. (Columbia City, II); 4] | 2
a [>] Chan; Esvan-Ho (Lubbock, T3, Hawkins; Michael E. (Columbia City, T8, Claim #4 = =]
EECETIrT Case; Kirt L. (Warsaw, IIT) 4. The paste injector gun of claim 1 wherein the housing further includes a U-shaped opening
Search and Retrieve : 3 F for receiving a cartridge and the paste injectar gun  further includes a gate hinged &t one end
o Assignee: Bristol-Myers Squibh Co. (Mew Torl, M) to the housing, the gate rotatable betwesn an open postion in swhich & cartridoe can be
._'; Working Lists . postionsd inthe U-shaped opening and & closed postion in which the gate closesthe -
— Appl No.: 877324 =haped opening for positive retention of the cartridge
[} Patent Collections Filed: June 17, 1997
[#] shortcuts
o || Cwrrent U.S. Class: 222/391, 7441415, TH1ES; TA516; THL22, 222/327,
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—=1. El- A paste injector gun comprising:
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1 . LIS49731 E;B._ o - é "_f_ o Vacuum mixingbone cement cartridge and kit a holumng having
2 IS5593455 2 = Bone cement injectar gun a drive plate mounted
3 LISE359611 = T Finger controlled computer mause ashaft mounted in
4 LSE368335 . Surgical repair kit and its method of use atrigger pivotably attached to the drive plate ata..
5 LISES1697T = “'f_ System and method for mixing bone cement a first fulcrum mounted on the housing opposite the trigger...
g LISES47a07 = - Suture relay for surgery ‘- a second fulcrum, the zecond fulcrurm being mounted
7 USE5E2043 = Apparatus and method for ligament fixation @ 2. wherein the first fulcrum corresponds to a first mechanical advantage.
g LISEG07535 “-a- Lniversal bone cement plug and method of use ; : . . - i
3 USEG29954 rs_.: Surgical repair kit and its method of use — =4 inwhich a cartridge can be pogitioned in the U-zhaped..
1a USEEE3605 b Removable protective cannula for use in surgery 51 wherein the gate further includes a closure tab extending from..
(B g5 wherein the housing includes first and second U-zhaped slots adj
— & B, = A paste injector gun COrMprising:

a housing having

a drive plate mounted

a shaft mounted in

\lfﬂ:]' ]:’ﬂ Select Text - ﬁ;

o~ s ] _
& - | [ & es% .

a trigager pivotably attached to the drive plate ata..

a first fulcrum mounted on the hougina oooosite the trigaer...

I — &9 = A paste injector gun COrMprising:
lf’ [ 3 first piviot means for
@ :
= - second pivot means for
-
-E — & 14, - A paste injector qun  for dispenzing 8 pasfe from 8 carfridge. ffre pasi
g M
F B the gate rotatable between an open position
el United States Patent (o 111]  Patent Number: 5893488 Eeiatetinaidi | tab extending f
0 e gate including a closure tab extending from an...
D Hoag ef al. w3 Date of Patent:  Apr 13, 1999 g i o
% S - the closure tab fiing into the tab receiving slot..
5 [54] BONE CEMENT INJECTOR GUN SaaLms and a zpring loaded detent is mounted adjacent the...
[75] Tnventies: Steplsn B, Hoag, Wasaw: Gregory 31519 - the closure tab including a depression
leea € Sialeup, Cobinibia Ciry. both of e L
i Indl, . Bwan-Ha Chan, Lubbock. Tex.: ";.,i—"",‘:
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United States Patent
et al.

5,893,488
April 13, 1999

Hoag,

Bone cement injector gun
Abstract

& paste myector gun, especially adapted for mjecting bone cement, has first and second
mechanical advantages. In a first embodiment, the first and second mechanical advantages
are produced by tweo fulcrums engageable during different portions of the trigger stroke. Ina
second embodiment, the first and second mechamcal advantages are produced by a fized
fulerum and a rotatable filcrum. The first mechanical advantage 1z greater than the second
such that the first faciitates pressurizing the bone cement and the second facilitates high
volume dispensing of the bone cement. The mjector gun also includes a pair of TT-chaped
slots. Ome of the slots 15 sized to accept a large cement cartridge and the other slot 15 sized to
accept a small cement cartridge. An alternative embodiment prowides a hinged cartnidge
retaining gate for closing the U-shaped slots for positive retention of the cartnidge.

Inventors: Hoag; Stephen H. (Warsaw, [T}, Stalcup; Gregory C. (Columbia City, II);
Chan; Esvan-Ho (Lubbock, T3, Hawkins; Michael E. (Columbia City, T8,
Case; Kirt L. (Warsaw, IIT)

Azsignee: Bristol-Myers Squibh Co. (Mew York, NT)
Appl Mo 877324
Filed: June 17, 1997

Current 1.5, Class: 2221391, TANAL15, TANER, 4516, TAS22, 222327,
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LIS 5893488,

—=1. El- A paste injector gun comprising:

S houszing having

- a drive plate mounted

-a shaft mounted in

- a trigger pivotably attached to the drive plate at a..

- a first fulcrurm mounted on the housing opposite the trigger...

- a gecond fulcrurm, the second fulcrum being mounted

&2 wherein the first fulcrum corresponds to a first rechanical advantage.
— =4 inwhich a cartridge can be pogitioned in the U-zhaped..
{0 5 wherein the gate further includes a closure tab extending from..
(B g5 wherein the housing includes first and second U-zhaped slots adj
— & B, [El- A paste injector gun coMmprizing:
- & housging having
- a drive plate mounted
- a ghaft mounted in
- a trigger pivotably attached to the drive plate ata..
e g firstfulorumm mounted on the housing cooosite the triaager...
— &9 [El- A paste injector gun coMmprizing:

first pivot means for
- gecand pivat means for

— & 14, [E-Apaste injector gun  for drspensang 8 pasfe fom s cardnidge. fre pazi
: - a houszing having
- the gate rotatable between an open position
- the gate including a closure tab extending from an...
- the closure tab fiing into the tab receiving slot...
and a zpring loaded detent is mounted adjacent the...
- the closure tab including a depression

4] | 2

|4

Claim #:4 - = 2]
4. The paste injector gun of claim 1 wherein the housing further includes a  U-shaped opening
for receiving a cartridoe and the paste injector gun further includes a gate hinged at one end
Lo the housing, the gate  rotatable betvesn an open position in wwhich @ cartridge can be
postioned inthe U-shaped opening and & closed postion in which the gate clozes the
=haped opening for posttive retention of the cartridge

-
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advantages are produced by two fulcrums engageable duning different portions of the trigger stroke. In a second embodunent, the first and second mechamcal advantages

are produced by a fized fulcrum and a rotatable fulcrum. The first mechanical advantage 1z greater than the second such that the first faciitates pressunzing the bone cement
and the second facilitates high volume dispensing of the bone cement. The injector gun also includes a pait of U-shaped slots. One of the slots is sized to accept a large

/

cement cartridge and the other slot is sized to accept a small cement cartidge. An alternative embodimnent provides a hinged cartridge retaning gate for closing the TT-

shaped slots for p

osttive retention of the cartridge.
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