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Patenting trends and classification of

nanotechnology inventions:
what is patented in the field and how to search for it

Birgit Lewis, Victor Veefkind Madrid, 28 October 2015

Nanotechnology
Wikipedia:

= The manipulation of matter with at least one dimension sized from 1
to 100 nanometers.

= Nanotechnology as defined by size is naturally very broad,
including fields of science as diverse as surface science, organic
chemistry, molecular biology, semiconductor physics,
microfabrication, etc.

= The associated research and applications are equally diverse,
ranging from extensions of conventional device physics to
completely new approaches based upon molecular self-assembly,
from developing new materials with dimensions on the nanoscale to
direct control of matter on the atomic scale.

European Patent Office What is nanOteChnOlOgy? 2




Interdisciplinary

Chemistry or Electronics?
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European Patent Office Cha“enges

Patent Information
= Patent trends in nanotechnology?
= How can | find patent applications from myself or from competitors?

= Can | use this also to keep track of technological developments in
my field?

European Patent Office 4




Use patent classification!

= Not dependent on exact use of words.

- IPC = International Patent Classification : @ 70 000 entries

- CPC = Cooperative Patent Classification (new!)
@ 250 000 entries

= Some examples:
- C01B31/02: Production of carbon
(including carbon nanotubes)

- GO6N3/00: Computer systems based on
biological models (including biomolecular ST
computers)

- HO1L31/0352: Semiconductor devices with
relative sizes of regions (includes superlattices)

Wikipedia Commons, public domain

European Patent Office 5

IPC v. IPC for Nanotechnology

10000

v' B82Y tags!

b5 83

= Fields spread out over IPC!
= Large interrelation between fields!
— Interdisciplinarity

European Patent Office




Nanotechnology : B82Y

B82Y5 30,000 | Nanobiotechnology or nano-medicine

B82Y10 | 70,000 la\l:;?rt:g;rr\]?:;iggnfor information processing, storage
B82Y15 | 12,000 | Nanotechnology for interacting, sensing and actuating
B82Y20 |37,000 | Nanotechnology for optics

B82Y25 |23,000 |Nanomagnetism

B82Y30 |88,000 | Nanotechnology for materials and surface science
B82Y35 | 11,000 :\]Aaegzgtcﬁ;[]?epsparatus for measurement or analysis of
B82Y40 |[41,000 | Manufacture or treatment of nanostructures

In total nearly 240 000 documents classified as nanotechnology!

European Patent Office

Some trends in nanotechnology patenting

Applications world-wide per year

16000

14000

B82Y40 B82Y5
|

12000

/"\_—.

B82Y35

10000

/

/

8000

/

B82Y30

6000

B82Y25

4000

2000

0

1995 2000

2005 2010 2015

European Patent Office




Origin of EP applications in B82Y
Country of priority

other EP —
CH

Fl

 EPDirect

European Patent Office

CNTs/graphene patenting world-wide over time
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Nanotechnology in "clean energy" applications

Use tagging for nanotechnology and tagging for CCMT in energy
sector:
B82Y and YO02E

“This work by James Hedberg is licensed under a nt of Ener
Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. Photo by US Depariment of Energy

| 14700 patent documents

European Patent Office

Very high growth rates!
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Trends in nanotechnology patenting (subjective)

= From synthesis of nanoparticles/ nanotubes to modification of
nanoparticles/ nanotubes

= From CNTs to graphene

= Use of CNTs as material to improve bulk properties of materials or
components in all kinds of fields, from tires to cooling devices,
making use of the excellent conductive properties and strength of
CNTs seems to outweigh specific nanotech use..

= Nanotechnology for clean energy applications (esp. solar cells,
battery/ fuel cell technologies and hydrogen storage materials).

European Patent Office

How to search:

= Use same database as EPO examiners:

- via Espacenet: free and accessible via OMPI in Spanish

European Patent Office




Espacenet Deitach  Englah F‘):::

Patent search 3 . =

Advanced search
1 Datstase

Applicant(s):
Toshiba —

"B82Y" = I

Nanotechnology

European Patent Office

Dectsch  English  Frangals

Espacenet —
Patent search .

Ssarsh -+ Rewits page

Smant search Result list &

ok search _
SHectal =P ownload Prict

Advanced seaech o ¥ 1 * Dorwnicad a

A CEmatedy 2,266 resus found In the Worldwide database for [a]»

Clagaibcation search Torstiba a3 W applicant AND (82T a3 the Europesn Classibcaton

Oedy e Arst SO0 reEURS 31é displajed

2266
results!
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Tl d0d RS et 90 with
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= Can | gpor e
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R T 5115 30 1P document? & inventor: Applicant: EC: 1P Putsicaton info: Prioriy date:
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Eaf 2000 W15 336547 (B) 20054011
I 2011012
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Example

Espacenet Dt Gngman i
Patent search

Change coamty +

Applicant(s): ===

Toshiba \ acai o |

B82Y25/00 = w—

Nanotech for \ Ay

optics L Cop i e

European Patent Office 17
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Patent search
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Results!
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Example Espacenet

Semiconductor nanocrystals for labelling

:
..O?z

Falice Frankel

European Patent Office

((quantum dots) or nanocrystals) analysis

o

Europdisches

Fatentamt

Deutsch English Frangais
Espacenet _—
Patent Office - -
Patent search
Office surapéen Change country w
des brevats

Mzintenance news

- Weleome to the latest version of Espacenet.
Scheduled maintenance 5] o

lashes
Latest updates
Local coverage
Related links

European Patent Office 20
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Dautsch  English  Frangais

e Espacenet —
Patent Office. - -
Office européen PEETEETED Change country w

0 About Espacenet Other EPO online services

T - T e I e L

N

44 hits

Result list &

Approimataly 44 result [
< guantum and tx

Sortby [

] im2ge anzlysis of tissue specimens stsined with guantum_dots

*  Inventor: Applicant: IPC Friority date:

TT SCOTT G[US]  VENTANA MED SYST INC [US: GoTNZIEs 008-12-20
N MED © =

[ 2. SPECTRAL IMAGING OF PHOTOLUMINESCENT MATERIAL S

% Inventor. Applicant. Priority date:
H DANIEL A
[us
STRANO MICHAEL §
us

I~ 2. Preparation method of self assembled nano material provided with chiral signal

K Inventor: Applicant: EC:
pel
NG WANG

Priority date:
UNIV JIANGNAN ]

CHUANLA

Related links 4
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((quantum dots) or nanocrystals) analysis

1

Europiisches

entamt Deutsch  English  Frangais

Espacenet

Patent search

Contact

European
Patent Office

Office suropiéen Change country =

des brevets

classification |y ————
search EE=TN - DTS
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[
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HUMAN NECESSITIES [l
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European Patent Office 22
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Europlisches . .
Fatentamt English  Frangais

i Espacenet : s

Patent Office
Office européen FEATHTIIED Change country
t:

des brevets

er EPO online services

+ About Espacenet

=T - s e N e I

Search the European classification

Find ol ation(s) for keywords. View section

[t 575 o o EREEER

Find de:

ption for a symbol

| (|

W |nvestigating or analysing materials by the use of optical means, i.e. using infra-red, visible, or ultra-violet (|
light (G0IN3/00 to

B Measuring or testing processes involving enzymes, [N n: anisms (me: c12q1

yith o — ns 25 soany

W Nzng-technology for interacting, sensing or actuating, e.g. quantum dots as markers in protein assays or  gg7y15 -
molecular motors [Ni012]

W zno-biotechnology or nano-medicine, .. protein engineering or drug delivery [N10 BEIYS T

® Nzno-technology for materials or surface science, £.g. nano-composites [N1012] 88730

W |nvestigating or analysing materials by specific methods not covered by the preceding groups GOIN3T ™

® Nano-technology for information processing, storage or #.g. quantum orsingle  BE7YI0 [
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® PFreparations for testing in vive A61K49 [T
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B Nano-optics, e.g. quantum optice or photonic erystals [H BEIYH I~

Copy ta search form [ ] cear [ cow |
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Patent search

Advanced search
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(quantum dots)
or nanocrystals

B82Y15

European Patent Office 24
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ANALYTE DETECTION ASSAY

!

Interesting!
Let's have a look.

25

European Patent Office

Patent search

Bibliographic data: US2011266628 (A1) — 2011-10-20
[ — 5 tam A P

AMALYTE DETECTION ASSAY

"GO1N33/588" ... .. S

Look up in [ . p— T

C|aSSIflcatI0n Abatract of USIA1ISE528 (A1) e s

Search! _Tf:_\:{‘l ‘—}:_?[3"
|I L%%,_

26

European Patent Office
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Espacenet Dastich Dagian Fraegas
Patent search

Change courmry *

Advanced search
1. Database

CPC: —
GO1N33/588 —

Gl

European Patent Office 28




Deutsch  Englsh  Frasgals
Espacehnet o
tent searc o -

916 results! Smarsawcn Result list &
= i )+ ar
Apprammately 16 1 found in the Wo\gide datasase fr [
GOININSE) a5 N Eurcpean Classicator

Dy e 8rs1 500 Tzl ave s piayed

Priosity date:

Priodity dae:
2005-05-01

Priority date:

Rutatid ks

European Patent Office

Conclusions search
= use Espacenet!
= Suggested strategy:
- use B82Y codes and some keywords as first pass.
- Look at the results
— Check CPC of most close results
— Use this CPC for further search

15



Thank you for your attention!

European Patent Office
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Patenting trends and classification of

nanotechnology inventions:
what Is patented in the field and how to
search for it

M2 del Mar Garcia Poza Seminar OT06-2015
Verdnica Balmaseda Madrid, 28 October 2015
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Is an Invention new,
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AGENDA

v Nanotechnology Inventions:
v"How to search for it: Definition of the search strategy

v Patenting trends in the world:
v Countries, applicants

v Patenting trends in Spain:
v Applicants

v’ Conclusions
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Definition of the search strategy

1.- Selecting the databases
2.- Classification of the patent applications
3.- Selecting the keywords

Oficina Espaiola

de Patentes y Marcas
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Is difficult to Search Nanotechnology
In the State of the Art?

YES

databases
wy United States
iy Patent Appl

% Pub. Date: Oct. 8,203

classificati

Publication Classficarion

‘ (51} Int.
an: Northwestern University, Franaon, |1 Z i)
s e 1033 12006.01)

(72) Inventers: Haoman Mohsenl, SO i 347109 (2013013, HOEL 31035272
Omer (201301

(21) Appl. Moz Ilﬁﬂl? (7
(20) Bt Ape. 30,2008 5 ! of single photon detecor

ABSTRACT
od etiods of

Relted US, Appliation Dt

(68) €onsinaion ofappliearion No. 1625,490 e on
Jon. 24,2013, now Pat. No. 9,084,247

e SEEEEES keywords

h bundwid s,

(60) Provisiona] application No, 61/7

NATURE | LETTER P“ =
BRFEEH \—‘ea

Lipid nanoparticl w&e)ﬁnent of Ebola-virus-
Makona-i man primates

Ergil d‘ > Mire, Amy C. H. Lee, Joan B. Geisbert, Joy Z. Zhou, Krystle N. Agans,

. Snead, Daniel J. Deer, Trisha R. Barnard, Karla A. Fenton, lan MacLachlan &
omas W. Geisbert
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. INVENES

- Free access to Spanish patent documents

LCLOI - From 1929 to today
(7))
V:

- Patent search http://invenes.oepm.es

Espacenet

- Free access to 90 million patent documents worldwide

Q
IS - From 1836 to today
V:
Q

- Patent Search http://worldwide.espacenet.com

PATSTAT: EPO Worldwide Patent Statistical Database

- For statistical research
- Updated versions: April and October
- Free trial: 2 months

https://www.epo.org/searching/subscription/patstat-online.html

L
O
<
Q
5 THE OECD PATENT DATABASE
3
Ly
)

For statistical research

Update in July 2011

Data from PATSTAT

Patent applications to the European Patent Office, the US Patent and Trademark Office,
patent applications filed under the Patent Co-operation Treaty that designate the EPO,

as well as Triadic patent families.

https://stats.oecd.org
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International Patent Classification (IPC)
Cooperative Patent Classification (CPC)

B82 NANO-TECHNOLOGY

B82B NANO-STRUCTURES FORMED BY MANIPULATION OF INDIVIDUAL
ATOMS, MOLECULES, OR LIMITED COLLECTIONS OF ATOMS OR
MOLECULES AS DISCRETE UNITS; MANUFACTURE OR TREATMENT
THEREOF

B82Y SPECIFIC USES OR APPLICATIONS OF NANO-STRUCTURES;
MEASUREMENT OR ANALYSIS OF NANO-STRUCTURES; MANUFACTURE
OR TREATMENT OF NANO-STRUCTURES
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B82B NANO-STRUCTURES FORMED BY MANIPULATION OF INDIVIDUAL
ATOMS, MOLECULES, OR LIMITED COLLECTIONS OF ATOMS OR
MOLECULES AS DISCRETE UNITS; MANUFACTURE OR TREATMENT
THEREOF

B82B 1/00 Nano-structures formed by manipulation of individual atoms or
molecules, or limited collections of atoms or molecules as discrete units

B82B 3/00 Manufacture or treatment of nano-structures by manipulation of
individual atoms or molecules, or limited collections of atoms or molecules as
discrete units

Oficina Espaiola
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B82Y SPECIFIC USES OR APPLICATIONS OF NANO-STRUCTURES;
MEASUREMENT OR ANALYSIS OF NANO-STRUCTURES;
MANUFACTURE OR TREATMENT OF NANO-STRUCTURES

B82Y 5/00 Nano-biotechnology or nano-medicine, e.g. protein engineering
or drug delivery

B82Y 10/00 Nano-technology for information processing, storage or
transmission, e.g. guantum computing or single electron logic

B82Y 15/00 Nano-technology for interacting, sensing or actuating, e.g.
guantum dots as markers in protein assays or molecular motors

B82Y 20/00 Nano-optics, e.g. quantum optics or photonic crystals

B82Y 25/00 Nano-magnetism, e.g. magnetoimpedance, anisotropic
magnetoresistance, giant magnetoresistance or tunneling
magnetoresistance

B82Y 30/00 Nano-technology for materials or surface science, e.g. nano-

composites
B82Y 35/00 Methods or apparatus for measurement or analysis of nano-
structures

B82Y 40/00 Manufacture or treatment of nano-structures
B82Y 99/00 Subject matter not provided for in other groups of this subclass




¥ MINISTERIO Oficina Espafiola
”E‘—g DE INDUSTRIA, ENERGIA
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KEYWORDS:

nanoparticle, nanowire, nanostructure, nanotube, nanorod, nanopillar,
nanochannel, nanobiotechnology, nanosensor, nano-optic, nanomagnetism,
nanoarray, nanometric, nm,.....

NANO+

Problem: Graphene, CNT, micelle, aggregate, ..... ?
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Patent Applications Searching:
1.- Databases: INVENES, ESPACENET, PATSTAT, OECD patent database

2.- Classification:B82B, B82Y
IPC
CPC

3.- Keywords: NANO+
IN TITLE
IN TITLE AND SUMMARY
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Chart explanation:

» These charts provides information about the classifications that the retrieved patent documents have

» The largest areas belong to:

- B82 class (nanotechnology class)

- Section A: mainly A61K, A61N and A61P (“hanomedicine”)
- Section C: mainly C01B, C08K, C09D (“nanomaterials”)

> If all nanotech patent documents were classified in B82 then A plus C areas would be equal to B82
area but this is not the case

» There are also other classes related to uses
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PROBLEMS WITH NANOTECHNOLOGY

Classification: B82B, B82Y not frequently used
B82Y is secondary classification

Keywords:

Nano+ searching could provide: too much noise (Ex. NaNO3,...)
too many results

Too many “nano+” synonyms: graphene, CNT, SWCNT,....

Sometimes the nano+ is not in title neither in abstract
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Triadic patent families
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