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e What 1s a Patent?

Invention means the highly advanced creation of
technical ideas utilizing the Rules of Nature.

A Patent for an invention is granted by a government
to the inventor, giving the inventor the right for a
limited period to stop others from making, using or
selling the invention without the permission of the
iInventor.

When a patent is granted, the invention becomes the
property of the inventor, which (like any other form of
property or business asset) can be bought, sold,
rented or hired.

Patents are exclusive rights.

v Virtually no rights in unclaimed subject matter.

v' Strategic claim drafting is important.
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To be patentable, your invention must;

e Be new
* |nvolve an inventive step
 Be capable of industrial application

Invention in Nano World ?
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Patents in Technological Activity

Technology in which there exists a protectable,
legal property right.

To use data collected by patenting agencies to
construct level, structure, evolution of
technological activities.

Direct measurement of technological fields,
Internationally comparable.

But, patents are different greatly in their
economic value

v Technical class do not fit into industry class
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dNanotechnology Patenting
b

® Nanotechnology brings together many
disciplines of sciences.

v Chemistry

v' Physics/Electronic

v' Materials

v Bio/Pharma

® Challenge of Patenting in Nanotechnology

v What is it?
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The Rele of Patent Informations in R&D
b

.\ Patent Office

Invention Searching &
Examining

Patent

Information

Preventing duplicated Patent
Investment Registration

o

Recovery of R&D Costs =
and Re-|nvestment G:Ui@ Korean Intellectual Property Office
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e Patent Map (Tool)

A patent map Is a process that shows the

whole
throug

1) To und

(ex, NT

picture of the situation like a map
n analysis of the result of the search.

erstand the trend of the new technology
) through patent information

2) To uno

erstand the main point of the technology

described in the patent
3) To prevent dispute over patent rights

4) To acquire objective self-assessment and
comparison with competitors

5) To establish strong strategy with regard to the
matters of patents and technology
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Analyzing Patent Information

 Quantitative Analysis; most usable data comes from
bibliographical information including the number of
patent applications.

1) Quantity-based Analysis
2) Time-based Analysis
3) Ranking Analysis

 Qualitative Analysis; this method is performed by the
inter-relationship of technologies concerned.

1) Selection of core patent
2) Technology development map, etc
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o Examples (Patent Map)

Anplicaton by Major Applicant Aoplicaton rate by [PC
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Examples for Nano-Patents Analysis

e Foreign Countries

v

v

v

USA - Longitudinal Patent Analysis for Nanoscale Science and
Engineering (J. of Nanoparticle Research, 2003, supported by NSF)
JAPAN - Trends of Patent Applications in Nanotechnology (JPO, 2002,
2003) etc

Begium - NANOTECHNOLOGY Analysis of an Emerging Domain of
Scientific and Technological Endeavor (Steunpunt O&O Statistieken, 2003)

e Domestics

v

v

The Importance of Patent Information in Nanotechnology (KIPO, NT Study
Club, 2003)

Competition Analysis in Nanotechnology by Korean and US Patents
(STEPI,2002)

Information Analysis of Technology and Industry in Nanotechnology (KISTI,
2002-present)
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o USA - NSF Results (1)

SMALL EXPLOSION
IBM won the most
.S, nanctechnology-related patents issueaed

por year, in thousands nanotech-related
10 patents in 2003.
B
Driving the
patenting boom is
the potential for
licensing revenue
and power to
control emerging
technologies.
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o USA - NSF Results (2)
China Republic i .
States Japan France KingdomSwitzerland (Taiwan} Italy of Korea Netherlands Australia IR¥Rank A53|g|‘|ee Cgun‘[w Number of Patents

1976 538 40 21 0 7 o 6] o0 2 1
1977 670 21 19 0 6 0o 6] o 0 5 1 United States 06828
1978 670 3B 34 5 8 o 1] o 4 8
1979 516 27 20 3 9 o 4| o 2 2 2 Japan ror4
1980 718 39 24 15 6 o 5] o 1 2 1 .
1981 808 53 20 13 8 0o 12] o 4 5 v France 2081
[ e gL 2 2 ‘ United Kingdom 871
1983 874 57 41 10 |‘ o 7] o 2 5
1984 975 85 25 21 12 0 51 0 4 2 5 Switzerland 419
1985 1005 64 56 16 2 o 7] o 4 4 o |
1986 1104 93 44 14 9 o 8| o 1 6 6 China (Tawan) 382
1987 1376 112 51 24 5 0o 14] o0 4 4 . faly 177
1988 1263 129 52 22 10 0o 8| o 1 5 J al) ol
1989 1647 172 59 30 13 o 1] o 5 6 -

:
1990 1666 179 65 33 11 2 12| 1 5 8 8 Repubic of Korea J68
1991 1824 214 60 45 12 4 9| 4 4 3 g Netherlands 108
1992 2072 280 68 24 16 6 10| 2 5 13 |
1993 2289 312 67 38 10 5 18] 3 6 11 10 Alstralia 307
1994 2048 373 73 29 9 2 12] 7 4 16 |
1996 2519 423 75 40 14 17 15| 14 5 13 11 Sweden 264
1997 3623 513 146 56 15 6 26| 18 8 19

03
1998 4731 643 164 82 27 B 28| 5 12 25 12 Beigium 193
1999 4883 694 182 84 37 60 28| 56 18 22 7 -
2000 5181 820 182 68 45 65 33| 43 21 28 13 Finjang 125
2001 6254 923 256 74 63 80 38| 7 114 25 14 Denmark 104
2002 6425 1050 245 100 55 86 44| 87 65 51
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-6 USA - NSF Results (3)

Number of
Field Name Patents

hemistry. mixgcular biology and microbiology 7946
Drug, bio-affectijg and body treating compositions (CCL-514) 6183
Drug, bio-affegting and body treating compositions (CCL-424) 4683
Radiamenergy 4657
Stock material or miscellaneous articles 3939 Number of
&0l pyices (e, transistors, solid-state diodes) 3933 Industry Patents  Cites Per Patent
<Sem|conductnrdewc nanufacturing: process {m) 3877 hemu;a|,."r;a[a|y51.n'pharn1acemica| 18784 477
Organic compounds - part of the class 532-570 series 3756 Flectionics 16704 353
g alives, c
grr:gﬂf;;rg{hgrfggrral resing or dervatives, peptides or proteins, lignins or reaction - falerias 4860 437
Optics: systems (including communication) and elements 3404
Coaling processes 3265
Chemistry: analytical and immunalogical testing 3027
Radiation imagery chemistry: process, composition, or product thereof 2983
Optics: measuring and testing 2957
Static information storage and retrieval 2310
Miscellaneous active electrical nonlinear devices, circults, and systems 2286
Chemistry: electrical and wave energy 1864
Chemical apparatus and process disinfecting, deodorizing, preserving, or sterilizing 1829
Coherent light generators 1775
Compositions 1680
Wultiplex communications 1638
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e Japan - JPO Results (1)
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 Ranking : USA, Europe, Japan, Korea, China
o Japan - Fullerene, Quantum Effect / Korea - Nanotube
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e Japan - JPO Results (2)
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NT Patents Analysis Project
-

Governments (MOCIE, MOST, KIPO)

7 experts in
Patent Information Nanotgchnology
& Analysis (KIPI) Fields
(R&D)

 Quantitative and Qualitative Analysis in Korea and Foreign Countries.
e Trying to improve the efficiency of government-funded R&D.
v" Anindicator for planning and evaluating government-funded R&D projects
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- @ Searching Nanopatents

Nanotechnology is not clearly defined as a term.

There is no formal classification scheme for Nano-
patents.

Additionally, KIPO lacks effective automation tools
for nanotechnology “prior art” searching.

Judicious use of Key terms and Class codes

v' Patents are analyzed by using PIAS program and
KIPO database (KIPASS).

v Keyword Search + IPC(International Patent Class)
v Carbon nanotube/Nanocomposites/Nanopatrticles
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Production of Smoked Pottery having Silver Luster
(I5atent Abstract of Japan S55-42280)

« PURPOSE: To remarkably enhance the luster of pottery by
coating the surface of a base material with an ag. soln. or a
suspension of an alkali (earth) metal salt and by facilitating the
effect of depositing a carbon film in a smoking process to form a
silver-colored carbon film uniformly and smoothly.

« CONSTITUTION: The surface of a base material such as a tile is
coated with an aq. soln. of a suspension contg. 0.5~50wt% of an
alkali (earth) metal salt such as NaOH, NaNO3 or KNO3. The
coated tile is calcined at about 1000°C as usual and smoked to
produce smoked pottery. To the above ag. soln. or suspension
may be added an ag. soln. (water glass) of a melt of glassy solid
such as an alkali (earth) silicate or a mixt. of an alkali silicate and
silicic acid. By this method the base material surface is made
water-impermeable, and a smoked tile undergoing no
discoloration and fading can be produced cheaply.

Not a nano-patent !
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Numibers of Patents by year in KIPO
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» Foreign/Domestic = 22% / 78%, based on application processed.

 After 2000 year, nano-patents were increased rapidly (Domestic case)
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2o ;’Iiagking Map by IPC in KIPO
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In domestic case, Carbon Nanotube is major in nanotechnology fields.
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o _Foreign vs. Domestic

- Foreign inventors have applied (or invented) for patents early.
Application o It means that_ there is a blg_gap in technqlogy
Cheiie « Searching prior art more widely and precisely before
Inventing something

« Every foreign patent has many claims per patent.
v Product Claim, Process Claim, Method Claim, Use Claim
Claims v' It is a pioneering patent.
« Keep in mind that strategic claim drafting is as important as
Invention

_ « Foreign patents covered most fields of key nanotechnology.
Interesting « Find out the strategic policies and plans in our R&D direction
Fields » Selection of Research Fields & Concentration of Investment

opy
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e Trends iIn Nano-Patents

Thousands of nano-patents have shown recently.

v" Claim terminology as an indicator of trends

v Nano, nanoparticle, nanotube, nanowire etc.
From Materials to Applications

v From Vision to Commercialization
Major Fields

v Carbon Nanotube/Nanocomposite/Nanopatrticles
Focus on Pioneering (or Core) Patent

v There are a lot of patent applications in quantity. /

v There is no Core Patent. Y
Nano-Invention, Nano-Patent rp\
v' Maximizing patent protection %

v Building Bulletproof Patents A
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Nano-Materials Roadmap
Impact gh,Space Transportation, Space Science and HEDS
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Selegted Patents of Carbon Nanotube

Thermochemical vapor phase deposition apparatus and
low-temperature synthesis of carbon nanotube using the
same

Field emission display element using carbon nanotube
and its manufacture

Nanosize vertical transistor using carbon nanotube and
method of manufacturing the transistor

DNA nanocage by self-organization of DNA and method
for producing the same, and DNA nanotube and
molecular carrier using the same

Materials - Applications
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Songe Features in Nano-patents (1)
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Sqme Features in Nano-patents (2)
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Nan@patent : What Is being claimed

[. A nanocomposite comprising clay and an orgamic
compound, 10 which the clay 18 a clay bridged with a metal
compound.

2. A nanocomposiie according fo claim 1, in which the
metal 1s 1ron and/or alumimum.

3. A nanocomposite according fo claim 1, in which the
clay of the nanocomposite is sclected from montmorillonite,
lapomie, bewdelhte, nontronite, saponite, sauconie, hec-
torite, stevensite, kaolinite, halloysite, vermiculite, and
sepiolite, or one of their synthetic or naturally mterstratified
mixtures.

4. A nanocomposite according 1o ¢laim 1, 1 which the
clay of the nanocomposite is laponite or montmorillonite.
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o _Types of Patent Claims

1. Product claim (e.g., Polymer nanocomposites)

2. Process claim (e.g., Method of making a
nanocomposites)

3. Method of using claims (e.g., Method of using
nanocomposites to improve flameproof)

 Nanotechnology products have diverse end
uses, so different inventors may be implicated
on different use claims.

v Claim diversity adds strength to patent !!!
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o

Patent Citations

United States Patent ps
Michalcryk et al.

[N
LISOIFT5247A

1y Patent Mumber:
451 Date of Patent:

S.7T26,247T
Mar, 10, 1998

[54] FLUOROIPOLYRIER MNASNOECORVEOSTTES

751 Inmveotors: Michasel Jossph Michaleryk.

E. L do Poot die Memsonrs s
Company. Wilmingros. Dl

[21] Appl Mo #635,E521
[22] Filkeak S 14, 1996

Helwted 175, Application Duts

(73] AssEgnee:

[S50] Prowisonal sppliceton Mo SOTRENSTL, Fom, 26, 0995, and
provishomal applicetion Mo, GOMME OG0, Aag 9 1995

[51] Bst O . — CEE S51; C)8L 2T

=2 WSOl e SESMIECE, 525104 S2SOEAMG.2C

SRS 3260 SIS0 4252 428542

[58] Field of Search e - SEEAL0E, WOE,

S25305E, 3264 423421, 42T

[=5] Reflerences Ciled
.5, PATENRT DHOHOUBENTS
4653 EAF  WISST Taksgoesal .. — TS
SUBIELT 171993 FhEhey «omeeeo oo S56dS
SEESY VLSS Devid ot wll, oo — SEhACHE
S274. 050 11993 Pollemie ef gl oo e ASSOEAS

S ALZIE  SO0S Sheep .o .. ... SZ24SEI]
I R T e L1 o b e T 11w
FIREDNGN FETENT DDOCLIENTS |

P 393 U] ey .
ORI IS WP . I(THE 41

OTHER PLUBLICATIONS |

Droyle. W F. ot al and Uhlmasn, . R.. Lirresrscios
Frocesring of Advanced Ceramics, Thapeer THR: “PTFESli-
cwle Composites wiea Sol4G=1 Processes™. pp. 955962,
Mokonme, J. srd Ulnich. .. Wikey Entorscicsos, p.
P3Ol RS

Deoyle., WoF and Ubklmans. .. Dfrasrrocrrs Processiong
o Aufrareced Cenamics, CThepier 61 “Floomepolymer—Modi-
ficd Silbcats Glasses™. ods McocEenxic, J. asd Doick, I,
Wilcy Interscicnce. pp. TS5BS, 1SEE

FPrimar: Eracrissr—Faiph H. Dean
571 ABSTHALCT

This inweation peclales o 2 AworopolFmner RamOOHTHIE D
compezsing & Awseopolymer phase asd an inorganidc oxsde
phase dispenscd z, szaid inorgasic omides phesc
having e=ither oo particles or particles substandially all of
whdchy have a particle sizc of Jess than abcut 75 om wiick
can b detormined by swall anple x-ray sceblerisg amd
trassmissiom slecon mmiczoscopy echoigees. Thess nans-
oomposibes arc uschal as prosective coalings.

A Claless, 4 Dracsing Sheets

* Every highly cited patent is important
Quality Index — Citation Analysis
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What is a Well-being Patent?

Frontier / Pioneering Patent ?

Core Patent / Key Patent / Milestone Patent ?
v Strong Protection Strategy
v'Having key nanotech claims

Well-being Nano-patent

v well-designed, well-analyzed, well-claimed, well-
protected, etc

Patent Analysis : Quantity & Quality aspects
v Patent citation analysis, etc.

| think that well-being (nano) patent is not something special.

It is very important for us to catch up developed countries in
nanotechnology fields by using well-being patents.
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C Summary(1)

Nano-patents in the exponential phase —
moving into application development and the
second wave.

Pro-Patent Policy on R&D in Nanotechnology

Well-informed and Global policies in patent
system will be needed to prepare to meet these
new challenges.

Patent information is very important in R&D and
Commercialization in Nanotechnology.
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C Summary(2)

International Patent Strategies
v" Core technology or patent
v’ Strong protection, Claims
Improving the quality of patents issued
v’ Patent Citation Analysis
Well-being nano-patent
From Patent to Profit
v' Commercialization

v’ Patents become valuable when they cover commercial
products.

No nanotechnology without patenting
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