BISMUTH NANOPARTICLES —
TECHNOLOGY LANDSCAPE
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WHY USE PATENTS AS TECHNOLOGY INDICATOR

S—

* PATENTS PROVIDE CLEAR IDEA OF NUMBER OF PLAYERS IN MARKET FOR A PARTICULAR TECHNOLOGY

* PATENT DATA PROVIDES AN ACCURATE UNDERSTANDING OF TECHNICAL DOMAINS WHEREIN A PARTICULAR
TECHNOLOGY HAS BRANCHED INTO

* PATENT DATA HELPS TO UNDERSTAND HOW TECHNOLOGY HAS CHANGED OVER THE YEARS. FOR EXAMPLE,
PATENT DATA CAN PROVIDE EVIDENCE OF WHAT TECHNICAL DOMAINS WERE BEING RESEARCHED INTO A
DECADE AGO AS COMPARED TO TECHNICAL DOMAINS BEING RESEARCHED TODAY.

* SUCH A COMPARISON HELPS IN MAPPING OUT PROGRESS OF A TECHNOLOGY, KNOWLEDGE EXTERNALITIES
AND CROSS INDUSTRY INNOVATION PROSPECTS

* ALL THE ABOVE MENTIONED POINTS BARELY SCRATCH THE SURFACE OF OCEAN THAT IS PATENT DATA ANALYSIS

* IN THIS REPORT WE AIM TO PRESENT FEW EXEMPLARY CONCLUSIONS THAT WE COULD DRAW FROM A ;
DETAILED ANALYSIS OF BISMUTH NANOPARTICLE TECHNOLOGY.
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./ BISMUTH NANOPARTICLES

* BISMUTH IS A CRYSTALLINE, BRITTLE METAL AND CONSTITUTES THE MOST NATURALLY DIAMAGNETIC METAL. TYPICALLY, BISMUTH IS
FOUND AS BISMUTHINITE (BISMUTH SULFIDE), BISMITE (BISMUTH OXIDE) AND BISMUTHITE (BISMUTH CARBONATE)

* BISMUTH HAS THE PROPERTY THAT IT EXPANDS AS IT FREEZES AND ALSO HAS UNUSUALLY HIGH ELECTRICAL RESISTANCE FOR A METAL.
ITS THERMAL CONDUCTIVITY IS LOWER THAN ANY METAL EXCEPT MERCURY

* BISMUTH IS A SEMIMETAL WITH RHOMBOHEDRAL CRYSTAL STRUCTURE AND Bl SHOWS A SEMIMETAL-SEMICONDUCTOR TRANSITION IN
LOW-DIMENSIONAL STRUCTURES, HENCE MAKING IT A CANDIDATE FOR NANOTECHNICAL APPLICATIONS.

* THIS PRESENTATION AIMS AT PRESENTING A TECHNICAL LANDSCAPE OF BISMUTH NANOPARTICLES. AMOUNGT OTHERS, INCLUDED IN
PRESENTATION ARE:

* EVOLUTION OF BISMUTH NANOPARTICLE TECHNOLOGY

* MAJOR TECHNOLOGY VERTICALS WHEREIN BISMUTH NANOPARTICLES ARE BEING USED
*  MAJOR TECHNICAL PLAYERS IN FIELD OF BISMUTH NANOPARTICLES

* GEOGRAPHICAL DISTRIBUTION OF BISMUTH NANOPARTICLES

* TECHNOLOGY INFLUENCE OF PATENT PORTFOLIOS HELD BY MAJOR PLAYERS AND VARIOUS JURISDICTIONS IN BISMUTH NANOPARTICLE
TECHNOLOGY

*  MARKET POWER OF PATENT PORTFOLIOS HELD BY MAJOR PLAYERS VARIOUS JURISDICTIONS IN BISMUTH NANOPARTICLE TECHNOLOGY

* WE HAVE USED PATENTS ARE OUR INDICATORS FOR MAPPING BISMUTH NANOPARTICLE TECHNOLOGY.
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Technology Evolution The chart illustrates how bismuth
e nanoparticle technology has
evolved from 2006 till 2016 in
various jurisdiction.
The parameters used to make
49
this chart are
1. Number of patent published
from year 2006 to 2016
2. Jurisdiction across the globe
] where those patents have
AL been published
-
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- Light Sensitive Or Temperature Sensitive Devices
O Optical Elements
Apparatus For Electropheretic Process

Explosive Or Thermic Compositions

Waste Water Treatment

Soldering Or Welding

Magnets

Radiation Analysis

Electroforming

Dielectric Properties

Alloys

Lubricants

Glass Or Enamel Compositions

Coating With Metallic Materials

Medical Preparations
Coating Compositions
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This  chart illustrates
various application areas
wherein bismuth
nanoparticle technology
has been exploited
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Top Players for Catalysis Appliactions

TOYOTA MOTOR ENGINEERING &amp;
MANUFACTURING NORTH AMERICA

LAIRD TECHNOLOGIES I 4

I 4

Shaanxi University of Science and Technology [N 3
Wuhan Institute of Technology [IINIEIEGgdGEEEE 3
HUNAN JINWANG ENTERPRISES CO. IS 5
LOS ALAMOS NATIONAL SECURITY [N o
Hangzhou Dianzi University  [[INNNENGEE 5

In complete report of Bismuth Nanoparticles — A
technology landscape we present world leaders for
every application of bismuth nanoparticles that is
listed in previous slide
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The 2 charts illustrated in this slide indicate that while /
corporate sector is playing a role in development of
bismuth nanoparticle technology, it is academic
institutes that have been forthcoming with new
innovations in this field

Top Players for formation of nanoparticles for
Bismuth nanoparticle technology

UNIV NANJING POSTS &amp; TELECOMM [
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WUHAN UNIVERSITY OF TECHNOLOGY [
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Top Players in Field of Bismuth Nanoparticle Technology
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The chart above illustrates
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for bismuth nanoparticle
technology
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The chart below illustrates
china as world leader for
bismuth nanoparticle
technology

Geographical Distribution of Bismuth Nanopartcile
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Technology Influence

18
18
16
14
12
10
8
(<)
6
4.25
) 3.67 3.33
N 2.67 . 233 5
2 1
0.5 0.67 033 033
- §B 0 o B N K.
ey 2 = B i ;| ) & — =
«;{c\ N \‘}b' L) 0‘5\ o*io. N ‘\0& P 0(5\ O & 06\ 4\‘9{(\ 5 0(5\ @o ¥ \’} ‘é\b \(\0 {@
. \40 i{\‘\‘ (/0" \é\o\ Qo\ q% .\0‘9 Ox \é\o\ \(\QC} 0@"\ & (@Q .\40 ‘&O (\C} \' 4‘\.\ (/O (}}O o(\q .\)o
S O S L N S - N SN L Y R R Y O
& O & A NS © F NN < \ @ AT O © S e R
J N\ & > X © N & > Y & <& N e \ S o ¥ & X &
¢ R & @ & e (o W O AP S
o eé\o & & & \&&S o W & T & e;b"é o af o <& N ) ¥ &
€ .& > N N N a o 5 % >
& & Q\O@ AR & N Y 8 o er L& &€ 0@0 & < X
RO S 3 &0 o = RN & (@)
B s 1 Qi 0) Q¥ S - <
e N 0 o > & & 19 N x° &
RIS & o _\% & < 05\ ) Z
4;‘\) N N K & {\&" " N O
N K .4@ Q o &
00(\ \O‘Q/ c)o 0\\\4 00 ‘\\& (\é\ o(.‘\&
o S S o 3 e <
N N & < «° =
s N «© <@
4\0-\ Q\é@ (?0 (/0

Ruchica Kumar, Novocus Legal LLP

267

2 233

133

N’

Technology influence’
refers to trickle down
effect that particular
technology has had
over development of
bismuth nanoparticle
technology.

We have done a
detailed citation
analysis and
indexing for arriving
at these conclusions
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Market Power refers
to size of a portfolio
and its potential in
commercialization.

In order to calculate
market power we
have done detailed
patent family size
analysis and
indexing for every
assignee
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E Comparison of Market Power and Technology Influcence of each Assignee
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WHAT THIS PRESENTATION DOES NOT INCLUDE:

* THE BISMUTH NANOPARTICLE MARKET IS :
SEGMENTED BASED ON PRODUCTS AND .
SERVICES, APPLICATIONS, END USERS, AND
REGIONS. .

* NOVEL PRODUCTS IN THE MARKET .

* GEOGRAPHICAL DISTRIBUTION WITH RESPECT
TO YEARS, ASSIGNEES, TECHNICAL .

APPLICATIONS

Ruchica Kumar, Novocus Legal LLP

These aspects are included in

CO-ASSIGNMENT ANALYSIS

IP COMPETITIVENESS DETAILS AMONG VARIOUS
ASSIGNEES AND VARIOUS JURISDICTIONS

MOST EXPLORED TECHNICAL APPLICATIONS

WHITE SPACES IN BISMUTH NANOPARTICLE
TECHNOLOGY

UPCOMING APPLICATIONS FOR BISMUTH
NANOPARTICLE TECHNOLOGY
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About the Author

Mrs. Ruchica Kumar - An Intellectual Property professional and a registered patent agent who been working in the highly specialized
and focused field of Patent Management. As a registered patent agent she has drafted and prosecuted various patent applications. Her
work is focused on technical and strategic facets of patent management involving patent analytics, acquisition and management. Her
area of specialization is patinformatics wherein, she leverages technical aspects of patent drafting, patent valuation and patent citations
to generate comprehensive patent intelligence data. Her sound technical skill set amalgamated with a strong patent knowledge base
provides her good understanding of dynamics of cross industry innovation.

Her competencies include:

* Innovation Forecasting — Analyzing knowledge spill-overs and externalities for forecasting new innovation areas for an organization
using patents as indicators

* Patent Drafting in fields of Medical surgical devices and implants, cardiac rhythm management devices, urology, gynecology.

* Patent Invalidation and Patentability assessment

* Technology infusion and diffusion studies using patents as indicators

* Licensing and Technology Transfer in fields of general engineering

* Indian Patent filing and prosecution

* Technology Mapping

* Pre-litigation due diligence

Disclaimer:

This report was not prepared as an account of work sponsored by any agency. Neither the author nor any agency thereof, nor any of their employees, nor any of their
contractors, subcontractors or their employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or any
third party's use or the results of such use of any information, apparatus, product, or process disclosed, or represents that its use would not infringe privately owned rights.
Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the author or any agency thereof or its contractors or subcontractors. The views and opinions of author expressed herein do not

necessarily state or reflect any factual or strategic inference. This report is for reference and illustration purpose only and should not be used for commercial purposes.
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Contact Us

* We welcome any queries regarding any of the topics you found interesting.
We would be happy to provide more details on any of the topics you desire.
Also, any queries regarding any issues related to intellectual property are
most welcome.

We can be reached at:
C-253, Defence Colony, New Delhi - 110024, INDIA
Phone: +91-971-154-16163
Email: rkumar@novocuslegal.com, akumar@novocuslegal.com
Web: http://novocuslegal.com/index.php
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