Mapping S&T Innovations:
Analysis of the Patents Obtained in Indian Patent Office

N G Satish

Principal Investigator
G. Mohan

Co-Principal Investigator

Administrative Staff College of India
Hyderabad

Project Sponsored by
National Science & Technology Management Information System
Dept. of Science & Technology, New Delhi

October 2015



Mapping S&T Innovations:

Analysis of the Patents Obtained in Indian Patent Office
Phase Il

N G Satish

Principal Investigator

G. Mohan

Co-Principal Investigator

Administrative Staff College of India
Hyderabad

Project Sponsored by

National Science & Technology Management Information System (NSTMIS)
DST, New Delhi

October 2015



Contents

Acknowledgements

List of Tables and Graphs
Executive Summary
Introduction

Patent Application Trends
Patent Grant Trends
Subject-wise Analysis

Assignee-wise Analysis

Case Studies
Medical Devices
Transportation
Telecommunication

Do We Need Patented Technologies?
Summary and Conclusions

References

Appendix A - IPC Code and Corresponding Details Used in the Report

14
20
31
39
81

134
146
159

171
177

182
185



Acknowledgements

We wish to record our gratitude and thanks to Dr. Parveen Arora, (Head and Scientist G), Ms.
Namita Gupta (Scientist F), Dr. A N Rai (Scientist F), all from the CHORD, DST, New Delhi, for
their understanding and encouragement throughout this work.

Dr. R.R. Hirwani, Head and Dr. M.G. Kulkarni, Emeritus Scientist, both from CSIR Unit for
Research and Development of Information Products, Pune, made time to go through the work
done at the pre-final stage of this project and suggested important additions. Dr. A. S. Rao,
former Adviser, DSIR, New Delhi, reviewed the work at the finishing stages of the analysis and
gave his critical inputs. Our thanks are due to all of them.

As usual, Mr. Srinivas Chary, Academic Assistant, Library, has been of help in many ways. We
are much thankful for his assistance.



Tables

!\JNN
W =

W W W W

U AWN =

o e B
WL

w
-

cooocooa
VOO NOAU A WN =

~ N
N =

90 90 00 00 09 0 90 00 00 0 2 00 00 00 0
LLaLLhiLipomNounPuwna

ADWN-2QO

List of Tables and Graphs

Cumulative figure of patent applications 2000-01-2013-14
Top patent applicants
Subject-wise distribution of patent applications

Applications and grants

Patents granted to countries 2000-01 - 2013-14

Patents granted and analysed in the study

Year-wise Distribution of Patents Granted to Select Countries
Subject wise Distribution of Patents Granted

Product & Process Classification Of Patents For Select Countries

Distribution of Patents on IPC Main Divisions
Clustering on IPC Classes
ISI-OST-INPI for country comparison IPC-based technology classification

Assignee-wise Patent Distribution

Medical Device Patents Obtained by Different Countries

Year-wise Distribution of Medical Device Patents in IPO

Assignees with medical device patents in IPO

Distribution of medical device patents on risk categories

Country-wise distribution of patents on risk categories

Distribution patents of select companies on risk categories

Manufacturing of Medical Instruments in India

India's Imports from Regions and Countries: Medical and scientific instruments

Distribution of Medical Devices Patents on Risk Categories by Select Companies in IPO and the USPTO
during 2001-2014

Distribution of Telecom Patents on Assignees
Top Ranking Assignees of Patents in H04Q (HO4W 4/00)

country-wise distribution of transportation related patents
Year-wise distribution of transportation patents
Assignee-wise distribution of transportation patents
Distribution of Transport Related Patents in IPO
Automotive patents obtained by different countries in IPO IPC B62
Automotive patents taken by Japanese cos.

subject-wise distribution of patents under IPC code B62
Assignees of the IPC sub-class B62J related patents
Patents under IPC Sub-class B62J

Select Patents on the sub-class B62J taken by Honda in IPO
Select List of Honda Patents in IPO in other Sub-classes
Total Indian Patents on Land Vehicles

Indian assignees holding patents in IPC 62

Tata Motors Ltd IPO Patents on Motor Vehicles; Trailers
TVS Motor Co Ltd IPO Patents on Motor Vehicles; Trailers

Patents Granted by Domestic Patent Offices in Select Countries

Inflows and outflows of Royalty Payments (US $ million)

Royalties, Technical Know-how Fees Paid by Indian Cos.

Royalties, technical know-how fees, paid by Companies in Different Sectors*

Distribution of Total Patent Applications across Select Countries 2000-01 - 2013-14
Patent Applications of Select Top Countries - 2001-02 - 2013-14



B2 1 PO 1
Nouhrw

WWwwwwww
RO A WN =

Do s s
D WN =

pmumraao
NN DN

N

~N O A

NNNNNNN
O UI DA WN =

09 00 0o 0o
DNWN

© 0 0
W N =

Patent Applications of Other Select Countries - 2001-02 - 2013- 14

Growth of PCT & Convention Application Filing in IPO Select Top Countries

Growth of PCT & Convention Application Filing in IPO Select Second rung Countries
Subject-wise Distribution of Patents Applications

PCT & Convention Applications 2000-01 -2013-14 (Select Countries

Distribution of Applications and Grant of Patents

Patents Granted to Indian & Foreign Entities

Patents Analysed for the Project

Countries with over 100 Patents in IPO - 2001-2014

Distribution of Patents Granted to Select Countries

Subject-wise Distribution of Patents Granted

Distribution of Patents on Product / Process Categories for Select Countries 2001-2014

Distribution of Indian & Foreign Patents in IPO on IPC main classes

Distribution of IPO Patents on IPC Classes-

Distribution of Patents on subjects (IPC main classes (3 digits) (Classes with more than 500 patents)
Distribution of IPO Patents on Sub-classes

Distribution of Assignee Categories and Patent Ownership

Country-wise distribution of Unique Assignees

Top 10 IPO Assignees

Patent Ownership by Assignees

Country-wise distribution of Assignees with 100 or more patents 2001-2014
Distribution of Patents on Classes & Corresponding Distinct Assignees
Distribution of Patents on Sub-classes & Corresponding Distinct Assignees

Medical Device Patents Obtained by Different Countries
Year-wise Distribution of Medical Device Patents in IPO

Distribution of Medical Instruments Patents on Risk Categories
Country-wise Distribution of Medical Device Patents on Risk Levels
Medical Device Imports by India

Distribution of Patents on IPC Sub-classes - Telecommunications

Countrywise Distribution of Telecommunication Patents

Major Assignees of Telecom Patents

Country-wise Distribution of Wireless Communication Networks Related Patents in IPO [HO4W 4/00]
Countrywise Distribution of HO4B Patents

Major Assignees of HO4B Patents

Royalty and Other Expenditure of Telecom Companies

Country-wise Distribution of Transportation Related Patents
Year-wise Distribution of Patents on Transportation
Assignee-wise Distribution of Patents on Transportation
Automotive patents obtained by different counries in IPO IPC B62

Royalty Payments & Receipts - India
Royalties, Technical Know-how Fees Pain by Indian Cos.

Royalties, technical know-how fees Steel

Royalties, technical know-how fees Cosmetics, toiletries, soaps & detergents
Royalties, technical know-how fees Automobile Ancilliaries

Royalties, technical know-how fees Passenger Vehicles

Royalties, technical know-how fees Two & Three Wheelers

Royalties, technical know-how fees Hero Motocorp Ltd.



Executive Summary

Technology and innovation are the two key factors in economic growth. Patents are the key motivators for
innovators. With the coming of liberalized economies, World Trade Organization and Trade Related Intellectual
Property Rights, patents have taken a more important place. Inculcating the habit of innovation and ownership of
intellectual property is a challenge some of the newly industrialized countries, including India, are facing. In this
background, the current study attempts a holistic analysis of patented technologies in Indian Patent Office (IPO).
The existing analyses largely address specific sectors such as pharmaceuticals and chemistry related patents. The

current study is more inclusive and provides a panoramic view of the patents in IPO.

Specific objectives of the study were the following:

1. Patenting trends of Indian and foreign entities as a whole in Indian Patent Office (IPO).

2. Country-wise / assignee-wise trends, based on the patents they have obtained in India.

3. Technology-wise comparisons and analysis of patents granted to Indian and foreign entities locally.

4. Patenting strategies of the major patenting countries based on technology schema adopted from the existing

literature.

bl

In depth analysis of a few specific technology areas to infer possible implications of foreign patents on local

market.

The study adopted the following methodology:

e  Patents granted by the IPO during 2001-2014 period was obtained from the IPO database available in the

public domain (http://ipindiaonline.gov.in/patentsearch/search/index.aspx )

e The records were recreated in a local database constructed for the purpose of analysis.

e The patents were grouped on IPC classes, sub-classes to understand the subject wise distribution of patents
granted.

e The patents were grouped on the assignees to know who owns the patents, both on a country basis and on the
firms.

¢ Patents were also grouped on the subject schema which facilitated comparison of the Indian and foreign
patents in a set of technologies.

e Patent application data were obtained from Annual Reports of the Controller General of Patents, Designs,
Trademarks, and Geographical Indications (CGOP).

e After discerning the patenting trends of different patenting countries, three case studies were done to
understand the nature of patents under the technology, their impact on local market and the assignees who

own the patents.

Experts in the field were interviewed for reactions for possible policy lessons in our context.

The study presents three case studies namely, patents on transportation, telecommunication, and medical
devices. The report also analyses the trend of technology dependence of Indian enterprises, by considering

royalty, licence fee payments in different sectors.


http://ipindiaonline.gov.in/patentsearch/search/index.aspx

With the Amendment of Indian Patents Act to comply with TRIPS agreement coming into force in 2005, the
applications received for award of patents have taken a giant leap. During the period of analysis (2000-01 - 2013-
14) applications were received from 137 countries. Applications from the US topped the list with 105, 215 of
them. Other countries in the top bracket include India, Japan, Germany, France, Switzerland, Netherlands, and
Sweden. The second cluster of countries include China, South Korea, Italy, Canada, Finland, Australia, Denmark,
Israel, Belgium, Taiwan, Spain, Austria and Norway. Applications through PCT route (National Phase Applications)
dominate the trend and have marginalized those thorough normal and convention mode. Preliminary analysis by
the IPO shows that applications relating to innovations in mechanical engineering top of the list, followed by
chemicals, computer / electronics, drug, electrical engineering technologies, biotechnology in that order. The US
stands apart as a group of its own, with the host country, India, standing second. The trend indicates Indian
market potential sensed by leading countries. The year 2005 is the year which marks a steep upward trend.

IPO has received patent applications from 137countries from 2000-01 onwards. Twenty-five countries have filed
more than 100 applications during the period covered. Of these, eight have filed more than 1,000 applications
including all the three categories. These countries are France, Germany, India, Japan, Korea, Sweden, the U.K.,
the U.S.A.

Twelve other countries make up the second cluster of applicants. These include Austria, Australia, Belgium, China,
Canada, Denmark, Finland, Israel, Italy, South Korea, Spain, and Taiwan. The general trend, among most of these
countries, is the rapid growth of PCT applications in the National Phase.

Distribution of Total Patent Applications across Select Countries
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The figures indicate a rapid pace of examination and for the period as a whole the success rate has been 51.7% of
the total. It was also noticed that a large number of applications are abandoned prior to examination. The success
rate will be higher when we consider this factor.

IPO has granted patents to assignees from 110 countries during the 2001- 2014 period. Top 10 countries - UK,
France, Korea, Sweden, Switzerland, US, India, Japan, Germany, convention patents from EU make up 90% of the



patents granted. Only 25 countries have more than a total of 100 patents during 2001-2014 period. Most of the

other countries are minor players in Indian innovation space. There is a considerable foreign domination among the
patents granted.

Countries with over 100 Patents in IPO - 2001-2014
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Mechanical and chemical engineering patents figure on the top followed by electronics, drugs, electrical
engineering, biotechnology and others.

A Closer look at the subject-wise trend reveals that IPO granted patents fall in all the eight main divisions of
International Patent Classification, 122 out of 130 IPC classes, and 625 out of 654 sub-classes. However, in most of
these subjects the patent presence is very small. At the IPC class level, three classes make up top 25% of the
patents - A61 (Medical or veterinary science; hygiene ...), C07 (Organic chemistry), H04 (Electric communication
technique ...). Second quartile includes patents on G06 (Computing; calculating ...), C08 (Organic macromolecular
compounds; their preparation or chemical working-up; compositions based thereon, HO1 (Basic electiic elements
...), BO1 (Physical or chemical processes or apparatus in general), C12 (Biochemistry; microbiology; enzymology;
mutation or genetic engineering). Third quartile consists of 15 broad subjects. The patent distribution is highly
skewed at the level of broad subject categories.

At the IPC sub-class level six relatively narrower subjects make up the first quartile - A61K (Preparations for
medical, dental, or toilet purposes), C07D (Heterocyclic compounds ), CO7C (Acyclic or carbocyclic compounds
(macromolecular compounds) C08; production of organic compounds by electrolysis or electrophoresis), GO6F
{Electric digital data processing), HO4L (Transmission of digital information), C12N (Micro-organisms or enzymes;
compositions thereof) - followed by 22 in the second quartile, and 69 in the third. Even at the sub-class level the
patent availability is much skewed. A few subjects dominate the innovation scene in the country.
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More elaborate analysis of the data, taking into account 201 sub-classes with 50 or more patents in them, show
that the US dominate 60% of these technologies, followed by India in 14.5% of the sub-classes. Germany, Japan and
Korea are the most patent holders in the rest of the sub-classes. Indian technology space in its various components
is dominated by the US entities. Yet, we get only a select set of patents filed / granted by IPO, on overlapping
subjects.

India’s comparative technology strength in IPO viewed from ISI-OST- INPI classification indicate that we are
relatively better in chemicals related technologies with 19% of the total patent ownership, followed by mechanical
engineering (16.1%) and instrumentation (15.5%). We own only 7.7% of the patents that come under the broad
head electrical engineering, which includes telecom, IT methods, semiconductors, etc. On the whole nearly 84% of
the patents, making up major technologies, are owned by foreigners. The analysis shows that we have not carved
any niche technology strength in domestic front. We tend to compete where other countries have dominated the

technology scene.

There is a skewed distribution of patents among the assignees, through 12,830 enterprises, 365 universities, and
429 research institutes, along with nearly 3000 inventor assigned patents figure in our database.
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Only 65 entities own more than 100 patents for the 2001-2014 period. The top assignees are Council of Scientific
and Industrial Research, Qualcomm, Hindustan Unilever Ltd, Phillips, Samsung, Honda, Ericsson, Siemens, BASF,

Top 10 IPO Assignees
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P&G and GM Global. Nearly 70% of the patent owners in IPO own only one patent, and nearly 90% of assignees own

three or less patents. Patent ownership is diffused and most of them may not make much impact on the

technology scene of the country.

Eight per cent of the assignees own 50% of the patents, 14% of the assignees own 50% of the patents at sub-class

level. 75% of the patents fall under 8 IPC classes.

List of Assignees who own 100 or more Patents during 2001-2014

Petrole

CSIR IBM Astrazeneca Aloys Wobben
Qualcomm BHEL I7s CIBA Praxair
Hindustan Motorola Silverbrook Akzo Nobel DRDO

Unilever

Philips LG Maschinenfabrik Sanofi Aventis Panasonic
Samsung Shell Syngenta Aventis

Honda F Hoffmann Roche Dow Global Sumitomo Canon -
Ericsson Sony Du Pont LG Chem Ltd Mitsubishi
Siemens Matsushita Blackberry Exxonmobil Schneider Electric
BASF Intel Tata Steel Institut Francais Du
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P&G Samsung India Bosch Eli Lilly TVS
GM Nokia Bayer Janssen Colgate
- Pharmaceutica
Novartis 3M Hewett-Packard Outokumpu
General Electric SAIL uop Johnson & Johnson

The study also attempted three case studies. It could be noticed that medical device sector is dominated by the

entities from the USA, with India following. Most of the patents taken are in the low or low moderate risk (evels.

There has been a spurt in medical device manufacturing in India. From 2001-01 to 2012-13 it has grown more than
six-fold. Yet, the imports have also grown more or less in the same measure. Most of the patents in low risk level
are the consumer goods like pads, absorbents etc. We see a trend where the patents occupy the technologies with

high volume trade. Imports still seem to dominate the high risk device end.

Patents in telecom reflect a more sordid story. Despite telecom industry being a high growth sector with
teledensity growing from 3.58% in 2001 to 78.16% in 2015 and mobile economy itself contributing US $ 400 billion
to Indian GDP, our technology strength as reflected in patent ownership seems to be low. Internet and mobile
telephony have brought a whole host of technology requirements both at hardware and software ends. Two sub-
classes - H04Q (Selecting (the network)methods, circuits, or apparatus for establishing selectively a connection
between a desired number of stations ) and H04B (Transmission of information-carrying signals ) dominate the
patented technologies in IPO among the 3000 patents on telecom. Qualcomm, Ericsson, Samsung Electroncs,
Motorola, Nokia, LG, Matsushita, Huawei are the dominant players in this innovation space, with Qualcomm being
the ahead in the bunch. There are nearly 500 patent owners holding only one or two patents each. Qualcomm
dominates the scene both on network selection and transmission technologies. Indian presence in the telecom
patent scene is negligible. There has been a steep rise in the payment towards royalty, IT enabled service charges

pertaining to backend operations of the mobile telephone economy in the country.

In transportation sector, land vehicles have attracted most of the patents during the post 2001 period in IPO.
Japanese enterprises stand first in the list of countries owning them, followed by India, the USA, Germany and
others. Analysis of this data indicates a diffused patent ownership in the technology with Honda figuring
prominently. More detailed look at the patents show that Honda ownership is in IPC sub-classes B62J which are
more in the nature of accessories to the land vehicles. Yet, with patents which distinguish the vehicles of this class
and innovation to suit the local needs, the company has been able to dominate the market. This has also come at a
time when the demand for such vehicles has risen dramatically. These patents in IPO have added to the company
strategy of moving away from joint venture with Hero Motors. Indian competition in this innovation space has

come from TVS and to a small extent from Bajaj, Tata Motors and others.
The analysis also goes into the royalty and licence fees payment by Indian enterprises in different sectors. The

data reinforces our dependence on the foreign technologies, particularly in consumer goods and high growth

sectors like cosmetics, automobile, telecom among others.

12



The analysis shows that there is an urgent need to spread awareness of innovation in technology and ownership of
this intellectual property. This is required more to get a firm grip on the local market to start with. In most of the
countries’ domestic patent holdings are dominated by the host country. It is essential to aim for that in IPO as

well. New IPR Policy of 2015 seems to take this need earnestly and sets out to make a new beginning.
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1 Introduction

In a globalized world with fewer trade barriers and free flow of new technologies and products across the
countries, innovation has taken a prime place. Innovativeness can help place a country in an advantageous
position in the continuum of global players. Patents are at the heart of realizing nations’ ability to convert
knowledge into wealth and in turn accomplishing desired social goals. Patenting system has contributed to orderly
exploitation of invention in the fields of technology. The system is gaining importance in international trade, in

investment decisions, in economic relations, and in economic growth itself.

Generally speaking, the patent system is designed to encourage technological innovation by rewarding intellectual
creativity. The system is based on the premise that innovators are more likely to invent, and disclose the
knowledge to the public, when supported by a system that assures the innovator the rights on their invention.
Patents secure their owners the rights to exclude others from making, using, selling or importing an innovation.

The patent system is a social contract between the applicant and society at large.

Patents can serve different purposes, depending on the holders’ objectives. They can be used to preserve the
holders’ market dominance by preventing competitors from adopting patented inventions. Conversely, patents can
also be licensed to third parties to encourage the adoption of inventions (ITU, 2014; Alikhan, S and Mashelkar, R
2004). National economic development strategies need to ensure effective management and protection of
intellectual property rights (IPR) as also national creators and innovators. Strong national IPR also helps in

attracting foreign direct investments (FDI), technology transfer and licensing.

Across the world, countries have entered into several treaties for enhancing competitive strategies. Important
among them are Paris Convention for Protection of Intellectual Properties (1883), administered by World
Intellectual Property Organization (WIPO), the Agreement on Trade Related Aspects of Intellectual Property Rights
(TRIPS) in force from 1995 and administered by World Trade Organization (WTO), Patent Cooperation Treaty (PCT)
adopted in 1970 and in force from 1978. PCT, for instance, facilitate national creators and innovators in having

multi-country registration of their patents. India has signed these treaties in the interest of a strong IPR regime.

ASCI has conducted two extensive studies on Mapping of S&T Innovations. These studies examined the relative
strengthens and patenting strategies of countries. The countries examined included Brazil, China, Israel, India,
Ireland, Korea, South Africa and Taiwan. Based on the understanding from the initial study, more intense analysis
was carried out for an extended period of 2001-2010 focusing on China, Israel, and India. Patents obtained by
India in IPO during the same period were also included in the analysis. The second study included several case

studies which traced the growth of innovation and patenting on select technologies.

The studies have, among other things, brought out at length the policies adopted by countries to enhance
innovation, growth of assignee, inventor base as also subject coverage of patents. The study also went into the
technology focus and captured the innovation strategies as they manifest. A set of case studies examined the
countries’ relative position in the world and how they engineered their way up to their respective current position

on the given technology. The study pointed to two different innovation options, one taken by Israel - where the

14



focus is to invent on cutting edge level of the technology and license the same, and the other by Chinese - where
the emphasis is on building numbers and expanding the breadth of the subject coverage mainly to facilitate their

manufacturing base.

Though India has fared much better locally in patenting innovations during the last decade, other countries
including the US, Japan, China and others are increasing their patent footprint in the country. This process has
been facilitated by the treaties like the PCT we have signed. Preliminary look at the patent applications flow in
the post-2000-01 period shows a marked change in the trend for technology ownership in the country. As there is
increasing liberalization of the economy and persistent call for investments from abroad, it is essential to take a
closer look at the patents being granted to the foreign entities, the firms showing interest in India and the
technologies being patented by those firms. It is also important for us to analyze the technology ownership
pattern the patents fall into as a whole, and also their country-wise distribution. This is particularly important for
us as these patents will have an impact on our industrial sector, as there could a tendency of the domestic firms

getting sidelined in the long run. Such an understanding helps us in redirecting our R&D and innovation policies.

Despite the importance of this topic there has not been any comprehensive analysis of these trends. The studies
have mostly focused on pharma and chemical sciences. Some of these include: Basant, Rakesh (2010); Balaji,
Jayashree (2003); Rau B S (2012); Mueller, Janice M. (2007). Some other studies, away from this focus, are
published by Mittal & Singh (2006), Sastry, Kalpana R, et al (2010) . The current study is particularly important in
the context of the amendments brought about to the Patents Act of 1970, in 2005, to comply with the Agreement
on Trade-Related Aspects of Intellectual Property Rights (TRIPS). The following section summarizes the
Amendments adopted in the Indian Patents Act of 1971,

Patents (Amendment) Act, 2005

With the Patents (Amendment) Act, 2005 India’s patent laws moved towards TRIPS compliance. The 2005 Act
implemented a nhumber of important changes. The most significant of these was the extension of patent term to
twenty years. Prior to this amendment, Indian process patents lasted only for shorter period of five years from
sealing or seven years from the date of the patent, while the term of all other types of patents (e.g., mechanical

devices) was fourteen years from the date of the patent. (Mueller, Janice M. 2007)

Another notable aspect of the 2005 amendments was formal recognition in India’s Patents Act of the accession to
two leading international intellectual property treaties administered by the United Nations, affiliated World
Intellectual Property Organization - TRIPS and PCT.

As required by TRIPS, India brought its laws into compliance with the provisions of the Paris Convention for the
Protection of Industrial Property, which came into force in India on December 7, 1998. Under this India had to
abide by the Convention's national treatment principle. This forbids discriminatory treatment of foreign
applicants, as well as its right of priority. Inventor could now file for the patent on the invention in India for

which they have already filed for patent in their home country. These applications have to be made within 12

15



months from the date of their original application. They are given the original priority date for the purposes of

the grant.

Also, as of December 7, 1998, India has been a party to the Patent Cooperation Treaty (PCT). As a PCT signatory,
India had to begin accepting national phase filings of international applications originally filed abroad under the
PCT and designating India. Previously patent applications could only be filed directly with the Indian Patent Office.
Product Patents for Pharmaceutical Substances was accepted in the Amended Act for the first time since 1972.
Section 4 of the Patents (Amendment) Act, 2005, the cornerstone provision for bringing India's patents law into
compliance with TRIPS, repealed the pre-existing statutory prohibition on the patenting of claims directed to
“substances intended for use, or capable of being used, as food or as medicine or drug, or . . . relating to
substances prepared or produced by chemical processes (including alloys, optical glass, semi-conductors and inter-

metallic compounds).”

The immediate impact of this fundamental expansion of patentability in India was a huge influx of product patent
applications awaiting examination. About 9,000 mailbox applications were filed with the IPO during the TRIPS
transition period of January 1, 1995 to December 31, 2004 claiming substances capable of use as food, medicine or
drug. Mail box applications refer to TRIPS requirement for countries, not providing product patents in
pharmaceuticals and chemical inventions to put in a mechanism for accepting product patent applications from 1
January 1995. Such applications were to be examined for grant of patents, after suitable amendments in the
national patent law were made. This mechanism of accepting product patent applications was referred to as "mail

box" mechanism. (http://www.indianpatents.org.in/fagpat.htm#48)

During the first eighteen months of the new patents regime, i.e., January 1, 2005 to June 30, 2006, summaries of
approximately 6,700 of those mailbox applications were published. The Indian Patent Office began taking up the
mailbox applications for examination in January 2005. The first pharmaceutical product patent to issue under
India’s new patents regime was granted in March 2006 to Hoffman-La Roche for its Hepatitis C therapy sold under
the brand name Pegasys (IN198952).

Section 2(1) (j) of India’s Patents (Amendment) Act, 2002 now defines an “invention” as “a new product or process
involving an inventive step and capable of industrial application” to expressly incorporate the TRIPS-mandated

“inventive step” criteria of patentability into the definition of an invention.

The previous version of the statute had omitted the inventive step criterion and had defined “invention” as, any
new and useful- (i) art, process, method or manner of manufacture; (ii) machine, apparatus or other article; (iii)
substance produced by manufacture, and includes any new and useful improvement of any of them, and an alleged

invention.
India’s new definition of invention - “a new product or process involving an inventive step and capable of industrial

application” - also compresses the categories of patentable subject matter to simply “products and processes,” in

accordance with TRIPS. In contrast with the U.S. patent law, the new Indian definition of an invention omits
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“discoveries.” This is, however, consistent with the European approach, which expressly excludes “discoveries”

from patentability.

TRIPS does not further define the criteria of novelty, inventive step, and industrial applicability, however, leaving
member countries the flexibility to fashion their own understandings thereof. Less technologically advanced
countries may prefer to set higher standards of novelty and inventive step in order to preserve and enhance
competition without violating minimum international standards. India has exercised this flexibility by adopting a
unique but rather ambiguous definition of the inventive step requirement. According to the new Patents Act,
inventive step now means “a feature of an invention that involves technical advance as compared to the existing
knowledge or having economic significance or both and that makes the invention not obvious to a person skilled in
the art.”

India has adopted a “non-obviousness-plus” standard. In order to be patentable, the invention must be (1) non-
obvious to a person skilled in the art, but in addition, it must also (2) involve technical advance as compared to
the existing knowledge or have economic significance or both. By bringing in new “technical advance” and
“economic significance” criteria onto the standard non-obviousness requirement, India has been criticized for
implementing a “vague and arbitrary” definition that fails to “reflect the distilled stock of knowledge” on what

non-obviousness means.

In addition to defining “invention” as discussed above, the Patents Act, 1970 (2005) also includes a separate
definition of “new invention.” First made part of the Act by the 2005 amendments, a “new invention"” is defined
as: [Alny invention or technology which has not been anticipated by publication in any document or used in the
country or elsewhere in the world before the date of filing of patent application with complete specification, i.e.
the subject matter has not fallen in public domain or that it does not form part of the state of the art.

The intent of this definition appears to be the elimination of any geographic limitations on the source of prior art.
In other words, India appears to be adopting a system in which an invention must be novel not only as compared
with what was previously published or used in India, but also novel with respect to earlier publications or uses in
any foreign country. This worldwide scope for prior art is entirely consistent with the standards of the European

Patent Convention.

However, the “new invention” definition is not incorporated into or referred to in any other section of the new
Patents Act. In fact, other provisions of the Act appear to affirmatively prohibit the consideration of foreign uses
(as opposed to foreign publications) of inventions as prior art. For example, the extent of an Indian patent
examiner's inquiry for anticipation includes searches of documents published worldwide but makes no mention of
prior use (in India or elsewhere). Pre-grant opposition may be based on prior public knowledge or use of an
invention “in India,” but foreign uses are not mentioned. Post-grant oppositions operate under the same

restrictions. (http://www.nalsarpro.org/CL/Articles/InDepthAnalysisofindianPatentLaw. pdf)

With the above understanding the changes brought about to the Patents Act, the research analyzed the Indian

patents database. The following were the specific objectives of the research:
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Objectives

The study aimed at understanding the following:

1.

Patenting trends of Indian and foreign entities as a whole in Indian Patent Office (IPO).

2. Country-wise / assignee-wise trends, based on the patents they have obtained in India.

3. Technology-wise comparisons and analysis of patents granted to Indian and foreign entities locally.

4. Patenting strategies of the major patenting countries based on technology schema adopted from the existing
literature.

5. In depth analysis of a few specific technology areas to infer possible implications of foreign patents on local
market.

Methodology

The following methodology was adopted in data gathering and analysis:

Patents granted by the IPO during 2001-2014 period was obtained from the IPO database available in the

public domain (http://ipindiaonline.gov.in/patentsearch/search/index.aspx )

The records were recreated in a local database constructed for the purpose of analysis.

The patents were grouped on IPC classes, sub-classes to understand the subject wise distribution of patents
granted.

The patents were grouped on the assignees to know who owns the patents, both on a country basis and on the
firms.

Patents were also grouped on the subject schema which facilitated comparison of the Indian and foreign
patents in a set of technologies.

Patent application data were obtained from Annual Reports of the Controller General of Patents, Designs,
Trademarks, and Geographical Indications (CGOP).

After discerning the patenting trends of different patenting countries, three case studies were done to
understand the nature of patents under the technology, their impact on local market and the assignees who
own the patents.

Experts in the field were interviewed to obtain their reactions, and possible policy lessons in our context.

Organization of the Report

The report is organized under following chapters:

oA woN

Introduction

Patent Application Trends
Patent Grant Trends
Subject-wise Analysis

Assignee-wise Analysis

Case Studies
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Medical Devices
Transportation
Telecommunication

9. Do We Need Patented Technologies?

10. Summary and Conclusions
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2 Patent Application Trends

With the coming of WTO and the compliance to TRIPS the IPR scenario around the world has dramatically
transformed. India took a ten year moratorium on implementation of TRIPS related issues and amended the
Patents Act of 1971. The Amendment to the Act brought in the possibility of product patenting which was not
hitherto permissible in our Patents Act in certain technologies.

Adoption of TRIPS provisions has facilitated greater inflow of patent applications. Presented in this chapter are
the data relating to growth of patent applications of different types, countries of their origin, and also information

on leading entities which have filed applications since 2001.

Types of patent applications

Indian Patent Office (IPO) accepts the following types of patent applications:

Provisional Application

A provisional application is a temporary application which is filed when the invention is not finalized and is still

under experimentation.

Ordinary Application

An application for patent filed without claiming any priority or reference to any other application under process in
the office is called an ordinary application. An ordinary application must accompany complete specifications and

claims.

Convention Application

An application filed in the Patent Office, claiming a priority date based on the same or substantially similar
application filed in one or more of the convention countries are called a convention application. In order to get
convention status, applicant should file the application in the Indian Patent Office within 12 months from the date
of first filing of a similar application in the convention country. Section 2(1)(d), 133,134 of the Indian Patents Act

govern this provision.

At present, India is a member of WTO, a member country in the Paris Convention, and a contracting state to the
Patent Cooperation Treaty (PCT). Any country, union of countries or inter-governmental organizations which are
members/contracting states to the above convention/treaty/agreement are convention countries for the purposes
of the Indian Patent Act.

National Phase Applications under Patent Cooperation Treaty

National Phase Applications under PCT, commonly referred to as PCT application is an international application

governed by the Patent Cooperation Treaty, and can be validated in up to 142 countries.
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PCT is a multilateral treaty that was concluded in Washington in 1970 and entered into force in 1978. It is
administered by the International Bureau of the World Intellectual Property Organization (WIPQ). The PCT
facilitates obtaining protection for inventions in any or all of the PCT contracting countries. It provides for filing of
one patent application (“the international application”), with effect in several countries, instead of filing several

separate national and/or regional patent applications.

The PCT procedure consists of two main phases. It begins with the filing of an international application and ends
(in the case of a favorable outcome for the applicant) with the grant of a number of national and/or regional

patents, hence the terms “international phase” and “national phase.”

The international phase consists of five stages. The first three occur automatically for all international applications

and the last two are optional. The first three steps consist of -

¢ filing of the international application by the applicant and its processing by the “receiving office”,

» establishment of the international search report and written opinion by one of the “International Searching
Authorities”, and

e publication of the international application together with the international search report by the International
Bureau of WIPO.

The fourth step includes establishment of a supplementary international search which may be carried out by one

or more of the International Searching Authorities.

The third step includes communication of the published international application and the international search
report and, where applicable, the supplementary international search report(s), as well as the international
preliminary report on patentability by the International Bureau to the national (or regional) offices in which the
applicant wishes to obtain a patent on the basis of his international application. The communication occurs upon

request by the designated office to the International Bureau.

On completion of the international phase, further action is required before and in each of the national (or
regional) offices which the applicant wishes to grant him a patent on the basis of international application. There
are time limits within which those steps must be taken if the application is to proceed in the national phase.

PCT National Phase Application

When an international application is made according to PCT designating India, an applicant can file the national
phase application in India within 31 months from the international filing date or the priority date (whichever is

earlier).

Patent of Addition

When an applicant feels that he has come across an invention which is a slight modification of the invention for
which he has already applied for or has obtained patent, the applicant can go for patent of addition if the

invention does not involve a substantial inventive step.
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Divisional Application

When an application made by an applicant claims more than one invention, the applicant on his own or to meet
the official objection may divide the application and file two or more applications, as applicable for each of the

inventions. This type of application, divided out of the parent one, is called a Divisional Application.
(http: //www.ipindia.nic.in/ipr/patent/manual/HTML%20AND%20PDF/Manual%20of%20Patent%200ffice%20Practice®20and%20Pro

cedure%20-%20html/Chapter%203.htm)

The study has considered the patent applications data as provided in the annual reports of the Controller General

of Patents, Designs, Trademarks, and Geographical Indications (CGOP).

Table below shows the cumulative number of applications from 2000-01 to 2013-14 filed in the IPO in three

categories.

Table 2.1 Cumulative figure of patent applications 2000-01-2013-14

Normal | Convention | PCTNational
Phase

United States 5408 19313 80494
Japan 1955 9031 27527
Germany 1405 6848 26144
Switzerland 1242 2652 12091
France 794 2553 12326
Netherlands 234 1002 12177
United
Kingdom 337 2054 9150
India 80275 342 2269
Sweden 115 808 8310
Korea, South 766 1691 4979
Italy 197 1382 4568
China 289 900 4834
Canada 127 1095 4010
Finland 243 337 3754
Australia 87 809 3430
Denmark 78 436 3075
Israel 65 381 2899
Belgium 36 257 2681
Taiwan 944 1029 230
Spain 59 236 1471

Austria 41 275 1489
Norway 8 235 1037
Ireland 75 183 628
South Africa 18 126 646
Singapore 75 96 625
Brazil 38 101 485
Russia 20 103 531
New Zealand 11 79 466
Luxembourg 8 78 492
Other

European

countries 20 22 384
Swaziland 34 122 203
Hungary 4 40 311
Malaysia 39 56 252
Iceland 93 55 81
Hong Kong 47 84 92
EP Countries 185 2
Mexico 6 13 184
Czech

Republic 5 36 139
Liechtenstein 4 53 119
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Greece 3 35 126 Latvia 0 1 28
Poland 4 19 161 Belarus 20 2 4
Bermuda 11 13 126 Estonia 4 23
Saudi Arabia 11 2 139 Mauritius 9 6 10
Cyprus 13 24 99 Monaco 2 27
Portugal 3 1 115 Costa Rica 4 16
Slovenia 11 107 Philippines 6 13
Barbados 4 25 82 Venezuela 4 3 12
| Channel

Cuba 1 19 92 Istand 1 7 10
Turkey 2 17 97 Sri Lanka 5 5 15
Thailand 39 29 39 Bulgaria 3 3 16
Other Asian Seychelles 7 2 12
Countries 16 12 65

Colombia 1 16
Bahamas 6 19 66

Egypt 2 1 14
Other
North / .
South Romania 1 14
America 15 18 28 Uzbekistan 1 13 1
Argentina 17 21 45 Belize 3 1 12
Malta 1 2 60 Indonesia 1 5 10
Croatia 11 44 Nepal 4 4 3
United Arab Yugoslavia 2 1 8
Emirates 16 8 39

Uruguay 2 1 7
Virgin Islands 0 7 74

Paraguay 9
British Virei
BT i 1 , ol Lasghanistan 2 5
Panama 2 10 36 Azerbaijan z 4

| West Indies 18 2 24 Gibraltar ! 7

Chile 2 3 46 Vietnam 1 1 9

British
Slovakia 2 8 32 Virginia 6
Ukraine 0 7 36 Jamaica 3 2
C
|S?;/rr]réa;n 2 8 50 San Marino 3 2

Ashmore
Pakistan 1 30 3 Cartier

Islands 4 29
B V Island 6 24 0

British West
Other African Indies 1 1 2
Countries 5 4 21

Iran 4
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Peru 5 Sierra Leone
Samoa 4 Turkmenistan
Tunisia 7 Yemen
Bangladesh 4 Armenia
Chinese .
Taipei 2 Bahrain
Kenya 3 Burkina Faso
Kuwait 2 El Salvador
Oman Gabon
Sa0 Tome Guatemala
and Principe Korea, North
Algeria 2 Lebanon
Aruba 3 Lithuania
Bhutan Mali
British Isles 2 Nigeria
Brunei 1 Qatar
Grenada 2 Rome
Jordan 4 Saint Kitts
TR 1 and Nevis
Zambia
Saint Vincent
& the
Grenadines 2
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Graph 2.1

Distribution of Total Patent Applications across Select Countries
2000-01 - 2013-14
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IPO has received patent applications from 137countries from 2000-01 onwards. Twenty-five countries have filed
more than 100 applications during the period covered. Of these, eight have filed more than 1,000 applications
including all the three categories. These countries are France, Germany, India, Japan, Korea, Sweden, the U.K.,
the U.S.A. European Union applications, separately as an independent category, total over 3,000 in the same

period.

Twelve other countries make up the second cluster of applicants. These include Austria, Australia, Belgium, China,
Canada, Denmark, Finland, Israel, ltaly, South Korea, Spain, and Taiwan. The general trend, among most of these
countries, is the rapid growth of PCT applications in the National Phase. Excepting Japan, Germany, Switzerland
and the United States, normal applications in IPO from foreign countries are on the decline. Some late entrants to
the top list of applicants - South Korea and Taiwan - have filed considerable number of normal phase applications.
The United States is the leading patent applicant topping the list. With nearly 72,000 applications from 2000-01 to
2013-14 the U. S. entities’ interest in patenting their innovation is more than that of the host country India.
Germany and Japan with around 23,000 applications during the same period group together, albeit far behind the
U.S. France, Switzerland, and the Netherlands bunch together with over 10,000 application search during the
2000-01-2013-14 period.

The numbers indicate that there is considerable interest in patenting innovations in India across the countries.
With the coming of WTO and standardization of patenting procedures, there has been a surge in patent
applications from different countries. Growth of applications from Japan and China is particularly noteworthy. In
both the cases, there is a steady growth in applications year after year during the period under consideration.
However, the US has been in the lead. In fact, it is in a league of its own.
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Graph 2.2

Patent Applications of Select Top Countries - ‘
2001-02 - 2013-14
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The study also explored as to the business entities / organizations which are in the lead in applying for patents in

the recent years. Data obtained from the annual reports of the Office of the CGOP reveal that entities dealing

with telecom, electronics, followed by pharmaceuticals - all of them of foreign origin - are in the lead. The list is

indicative of the current technologies and consumer interest areas in the country.
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Table 2.2 Top Foreign Patent Applicants

Patent Applications 2008-09 | 2009-10 | 2010-11 2011-12 | 2012-13 2013-14
Alcatel Lucent 269 222
Astrazeneca AB (205) 190
BASF SE (471) 222 304 346 343 304
General Electric Co. (7) 174 439 342 260
Koninklijke Philips Electronics NV 852 627 1101 647 839
Microsoft Corp 220 301 253
Nokia Corp 173 267
Novartis AG 226 203
Panasonic Corp 251
Procter & Gamble Co 157
Qualcomm Inc. 252 852 1153 1192 1034 1062
Robert Bosch GMBH 244 284 ‘ 297 375
Sharp Kabushiki Kaisha 277 436 260
Siemens Aktiengesellschaft 234 249 351 318 249
Sony Corp 296 302 455 276 263
Sony Ericsson Mobile Corp 104
Telefonaktiebolaget Lm Ericsson 176 242 449 381 413 386
Thomson Licensing 221
ZTE Corp 286

Source: CGOP Annual Reports

Graphs 2.1 depict the growth of applications of select countries over the years. The data indicate that on the
whole the US has been the leading player from 2000-01 onwards. There is a surge in patent applications received
from all the top countries and more so from the US after 2005. This is a direct impact of opening of PCT route for

filing applications.

Subject-wise Trend of Applications

It is of interest to know the broad subject-wise trend of applications. IPO categorises the applications into eight
broad categories. This data taken from the CGOP Annual Reports indicate that applications relating to mechanical
engineering, computer & electronics are in the lead in recent years. This is followed by those on chemicals, drugs
and electrical engineering in the recent years. There has been a decline in bio-technology related applications.
Also patents in general category saw a surge in 2005 and after that has declined in numbers. Yet, our main stay
seems to be chemical engineering and drug related applications, the volumes which have held steady over the

years.

Table 2.3 Subject-wise distribution of patent applications

Applications
Comp./
Mechani | Electroni | Biotechn
Chemical | Drug Food Electical | cal cs ology General
2002-03 776 966 119 690 1,257 46 562
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2003-04 | 2,952 2,525 123] 2125 2,717 23 2,148
2004-05 | 3,916 | 2,316 190 1,079 3,304| 2,787 1,214 2,659 .
2005-06 | 5,810 | 2,211 101 | 1,274 4,734 5700 1,525 3,150
200607 | 6,354| 3,239 1,223| 2,371| 55% | 582 2,774 1,621
2007-08 | 6,375 | 4,267 233| 2,210 | 6,424 | 4,842 1,950 7,110
2008-09 | 5,884 | 3,672 340 | 2,319| 6,360 7,063 1,844 2,946
2009-10 | 6,014 3,070 276 | 2,376 | 6,775 | 7,646 | 1,303 885
201011 | 6911 3,52 35| 2,719 7,782 9,594 | 1,497 1,017
2011-12 | 6,698 | 2,762 294| 4160 | 9,716 | 4,225 788 822
2012-13 | 6,812 2,954 452 | 3,568 | 10,198 | 4,424 832 1,561
2013-14 | 6,769 | 2,507 87| 4371 11,318 4,410 647 652
65271 | 34,015 | 4,053 | 29,262 | 76,121 | 56,513 | 14,443 | 25133

Source: CGOP Annual Reports
Graph 2.4

Growth of PCT & Convention Application Filing in IPO
Select Top Countries
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Graph 2.7
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On the whole it could be concluded that patenting activity has been on the surge in India. Most of the applications
have come from foreign countries and that too through PCT route. The year 2005 has been the departure point in
growth of applications. However, the number of applications is not yet comparable with the leading patenting
organizations like US PTO, EPO and Japan Patent Organization. The volume of applications in USPTO, for instance,
is ten-fold more than that of India. Patent examination and award of rights is a challenge that IPO faces,
considering the growth of applications. The new trend also poses the new challenge of protection of innovations.
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3 Patent Grants

We have noted that there is a distinct trend of increase in the patent applications from 2001 onwards. The USA,
among other countries, has increased the filing considerably though PCT and convention application routes. The
trend of applications through PCT route has been steady from most countries which file for patents in India.

It is interesting to compare the patent grants with applications. The Table 3.1 indicates that as the number of
applications is on the rise, there is also a slow and steady increase in the patent grant. Yet, the pace of
examination and grant has not been able to match the patent filings in IPO. The trend here refers to volume of

transactions and not the nature of the patent applications filed or granted.

Table 3.1 Table Showing Applications and Grants

Total ]
Applications Applications %.'?thce Grants to % of
(Normal + Total Total By Indian Applicati Indian Grants to
Conventional | Examined Grants Entities pgns Entities Indian
+ PCT) Entities
2000-01 6,332 4,264 1,318 2,233 35.27 399 30.27
2001-02 9,500 5,104 1,591 2,403 25.29 654 41.11
2002-03 8,627 9,538 1,379 2,714 31.46 494 35.82
2003-04 13,282 10,709 2,469 3,227 24.30 945 38.27
2004-05 17,457 14,813 1,911 4,010 22.97 764 J 39.98
e}
2005-06 24,184 11,569 4,320 4,721 7 19.52 1,396 %F 32.31
2006-07 24,047 14,119 N 7,539 5,510 22.91 1,907 ] 25.30
2007-08 28,890 11,751 15,261 6,296 21.79 3,173 20.79
2008-09 30,391 10,296 16,061 6,425 21.14 2,541 | 15.82
2009-10 27,858 6,069 6,168 7,262 26.07 1,725 27.97
2010-11 31,015 11,208 7,509 8,312 26.80 1,273 16.95
2011-12 | 33,275 11,031 4,381 8,921 26.81 699 15.96
2012-13 33,767 12,268 4,126 9,911 29.35 716 17.35
2013-14 | 42,951 L.18’615 4,227 10,941 25.47 634 15.00
“Source: CGOP Annual Reports -

Over the years, the success rate of patent grant has been 51.7% of the total. A large chunk of the applications are
either abandoned or rejected in the examination process. The data shows that the examination and the grant have
been slow over the years. The years 2007-08 and 2008-09 though have been exceptions. Though the proportion of
the Indian applications have ranged from 20% to 29% of the total in the post 2005 period, the corresponding

proportion of grants have come down considerably.
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Graph 3.1

Distribution of Applications and Grant of Patents
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In all, the patent data taken from various annual reports reveal that applications were received from 137 different

countries from 2001 onwards. However, the data availablte in the public domain database about the grant refers to

110 countries. The following is a list of total number of patents granted to different countries from 2001 to 2014

period, as indicated by the IPO public domain database.
Table 3.2 Patents granted to countries 2000-01 - 2013-14

Patents Argentina 77 Ukraine 4

Country granted New Zealand 77 Georgia 4
U.S.A. 19526 Hungary 51 Bahamas 3
India 9643 Ireland M Morocco 3
Japan 5901 Luxembourg 40 Kazakhstan 3
Germany 5832 Malaysia 35 Uruguay 3
EU Convention 3898 Cuba 33 Latvia 3
U.K. 3313 Czech Republic 22 Romania 3
France 2381 Slovenia 21 Serbia 2
Korea 1677 | Croatia 19 Swaziland 2
Sweden 1034 Mexico 17 | Cameroon 2
Italy 991 Poland 16 Bulgaria 2
Switzerland 852 Greece 16 Indonesia 2
Australia 845 Chinese Taipei 13 British West Indies 2
China 533 Turkey 10 Curacao 2
Denmark 495 Thailand 10 Philippines 2
Finland 467 | UAE 9 Cayman Islands 2
Netherlands 385 Democratic People’s Belize 2
Austria 257 Repubtic 9 Estonia 2
Israel 243 Hong Kong 9 Belarus 2
Canada 230 Ice Land 8 Kyrgyz Republic 2
Norway 186 Egypt 7 Zimbabwe 2
Spain 186 Slovakia 6 Zambia 2
Taiwan 180 Portugal 6 | Sweden 1
Belgium 138 Sri Lanka 6 British Virgin Islands 1
Russia 138 Chile 6 Barbados 1
South Africa 135 Samoa 6 Uganda 1
Brazil 86 Mauritius 5 Uzbekistan 1
Singapore 78 Liechtenstein 4 Trinidad and Tobago 1

w
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Sweden 1 Gibraltar 1 Costa Rica 1
British Virgin Islands 1 Ghana 1 Kazakhstan 1
Barbados 1 Macedonia 1 Saudi Arabia 1
Uganda 1 Congp 1 Monaco - 1
Uzbekistan 1 El Salvador 1
Trinidad and Tobago 1 Channel Island 1
Nepal 1 Pakistan 1
Jamaica 1 Qatar 1
Antigua and Barbuda 1 Republic of Moldova 1

Table 3.3 presents the Indian and foreign patents granted over the years. Foreign patents have always been more
than the local ones and this trend has become more so in the recent years. As could be seen from the figures,
2006-07, 2007-08 received considerable attention in grant process. The numbers, however, have come down in the
recent years. This data pertains to reporting years April to March of the reporting years.

Table 3.3 Patents granted and analysed in the study

Patents Granted Patents Analyzed in the Study

Indian Foreign Total Indian Foreign

2002-03 494 885 2003 147 32 115
2003-04 945 1,524 2004 448 122 326
| 2004-05 764 1,147 2005 1,182 226 956
2005-06 1,396 2,924 2006 3,201 863 2,338
2006-07 1,907 5,632 2007 9,576 1,608 7,968
2007-08 3,173 12,088 2008 12,360 1,855 10,505
2008-09 2,541 13,520 2009 8,999 1,347 7,652
2009-10 1,725 4,443 2010 6,715 1,091 5,624
2010-11 1,273 6,236 2011 4,749 680 4,069
2011-12 699 3;,682 2012 3,986 626 3,360
2012-13 716 3,419 2013 3,284 548 2,736
2013-14 634 3,593 2014 5,709 645 | 5,064

Source: CGOP Annual Reports

Distribution of the Patents analyzed in the current project is presented in Table 3.3. This data pertains to the
records available in the IPO public access database. Careful verification has indicated that there is a problem of
completeness of the database in terms of records and to an extent the data quality. Some inconsistencies in data
quality is to be expected in all textual databases, but the IPO database perhaps has more problems on this count.
The analysis of the data extracted from the live database is treated on calendar year basis. The difference in the
availability of records, and the total as per the Annual Reports indicate a gap in the availability of the details.
However, as could be seen, the overall annual trend of the patents granted and analyzed in this study is the same.
The years 2007 and 2008 are the peak ones and there is a gradual decline in numbers. The year 2014 has again
shown a spurt. The difference is also because the figures relating to the patent data used in the analysis is
annualized on calendar years, and Patent Office data is presented on financial year basis. Due to our inability to

capture the complete grant data, the results could be construed to indicate only dominant trends.
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Patents Granted to Indian & Foreign Entities
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Country-wise Grant of Patents

It is interesting to see the trend of patent assignment to top eight foreign countries, namely France, Germany,
Japan, Korea, Sweden, Switzerland, the U.K and the USA. The figures indicate that the grant of patents peaked for
all these countries during 2007-2009 period and has been on the decline then after. An upward trend is again
noticeable in 2014.The 2007-2009 surge could be due to the grant of patents to mailbox applications filed during
the 2001-2005 period.
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Graph 3.4

Countries with over 100 Patents in IPO - 2001-2014
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Table 3.4 Year-wise Distribution of Patents Granted to Select Countries
France Germany | Japan Korea Sweden Switzerland | U.K. U.S.A.
2003 10 5 12 1 17 1 40
2004 22 22 52 6 7 16 42 101
2005 49 164 168 52 10 38 54 254
2006 124 310 392 44 54 66 190 720
2007 406 1123 837 295 152 175 659 2712
2008 540 1260 1166 258 210 203 738 3983
2009 330 810 805 279 150 110 523 3099
2010 255 547 679 211 118 68 337 2355
2011 175 417 487 148 83 43 235 1629
2012 158 363 430 116 72 44 138 1332
2013 113 316 307 111 59 27 | 157 1070
2014 199 495 | 566 156 120 45 229 2231
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Graph 3.5
Distribution of Patents Granted to Select Countries
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Subject-wise Trend of the Patent Grants

Annual reports of the COGP have documented over the years the broad subject-wise distribution of patent grants.
Given below are the figures compiled for 12 years where such data is made available. The Reports do not,
however, indicate the basis of classification. Eight broad groupings also give us an indication of the subject on
which patents are being filed. During the period 2002-03 to 2013-14 the applications are more in mechanical and
chemical engineering, closely followed by computers/ electronics. Drugs, with 34,015, stand at fifth position in
the list.

The analysis of the subject-wise focus of patents on specific technologies is presented at Internationat Patent
Classification (IPC) Class and Sub-class and Sub-group levels in later part of the report.

Mechanical engineering and chemical engineering have got the most patents granted. These are followed by drugs,
electrical engineering with 5000 to 6000 patents. The next in the order is inventions of general category. Patents
granted in bio-technology and food come towards the end.

The proportion of success of patent grant to application, in these subjects on the whole, stands at 20%. This
proportion varies from subject to subject. The success rate is higher for chemical engineering inventions (25.5 %)
followed by food (28.2%), mechanical engineering (21.9 %), biotechnology (21.2%), drug (18.5 %), general
inventions (18.4 %). The success is the least in electronics / computer science, in which figures workout to be
(13.4 %). These are, however, broad trends and cannot be predicting factor for individual applications. This could
also be a reflection of examiner availability and patents pending for examination.
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Table 3.5 Subject wise Distribution of Patents Granted

Mechanic | Comp./El | Biotechn
| Chemical | Drug Food Electrical | al ectronics | ology General
2002-03 399 312 67 118 228 255
2003-04 609 419 110 39 539 401
2004-05 573 192 67 245 414 7 71 278
2005-06 1,140 457 140 451 1,448 136 136 497
2006-07 1,989 798 244 787 2,526 237 89 869
2007-08 2,662 905 154 1,067 3,503 1,357 341
2008-09 2,376 1,207 97 1,140 3,242 1,913 1,157 1,318
2009-10 1,420 530 2 404 1,024 1,195 449 273
2010-11 1,899 596 84 394 1,458 892 | 165 350
2011-12 1,168 282 21 228 888 | 584 309 153
2012-13 1,289 344 37 188 749 510 144 121
2013-14 1,111 256 51 237 645 690 220 112
16,635 6,298 1,144 5,655 | 16,664 7,585 3,081 4,627
Graph 3.6
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The patents were also analysed to find out whether the invention patented refers to product or process. In fact,

this issue of product versus process turns out important as the original Patents Act of 1971 had made that

distinction, and had disallowed product patents in chemistry related patents. There could be several patents

which would include both method and product related information. In the present analysis they were categorized
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under process. The data indicate more or less even distribution of patents in these categories. This is also true of

most of the countries which have relatively large number of patents in IPO.

Table & Graph 3.6 Product & Process Classification Of Patents For Select Countries

Process | Product
Australia 320 525
China 323 210
Denmark 215 280
EU 1836 2062
Finland 288 179
France 1114 1267
Germany 2444 3388
India 5095 4548
Italy 391 600
Japan 2241 3660
Korea 881 796
Netherlands 207 178
Sweden 438 597
Switzerland 341 511
UK 1299 2014
USA 9351 10175
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The above analysis suggests that the IPO needs to adopt an improved method of subject categorization for

reporting. There is also a need to make the public domain database complete and consistent in data presented.

The errors in the data need a careful look and correction, lest the current efforts would remain unappreciated.
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4 Subject-wise Analysis

This chapter presents a subject-wise distribution of patents granted by IPO from 2001-14 period. Subject details of
patents were derived from the International Patent Classification (IPC) codes attributed to patents indicating the

specific technology the innovation addresses.

IPC categorises the patentable technologies into eight main divisions. The complete classification code consists of
four components below each main division, namely class, sub-class, group and sub-group. Class represents the
broad subject; sub-group the narrowest of the specification. IPC currently divides the patentable innovations into
130 classes. Sub-class numbers are narrower subjects under the identified classes. Currently there are 639 sub-
classes. Groups and Sub-groups represent much narrower and specific subject the innovation could fall under given

sub-classes. Currently there are 7,402 Groups and 64,332 Sub-groups in IPC.

Three different approaches were adopted to examine the subject-wise distribution of IPO granted patents.

1. Clustering at IPC class and sub-class levels with the distribution divided on quartiles.

2. Categorization of the patent sub-classes into four categories - AB C D - based on the availability of
patents in a defined range. This grouping also enables to understand the Indian ownership of patents and
the country’s relative strength in each of the sub-class.

3. The sub-classes with over 1,000 patents were analyzed in depth to know our strength vis-a-vis foreign
assignees at group/ sub-group levels.

Distribution of Patents

Patents assigned by PO, considered in the analysis, fell under all the main divisions of IPC. Further they could be
grouped under 122 classes - the first level classification of the main divisions. Eight main classes are not
represented in the portfolio during the year 2001-14. The subject coverage of the patents granted are extensive,

though the distribution across the main classes is not even.

During the post 2001 period patents assigned to Indian entities by IPO have remained around 10-20%, in all the
eight main classes of the IPC. Patents on chemistry dominate the innovations opted for protection. This is followed
by electricity, human necessities, performing operations, in that order. Classes dealing with mechanical
engineering and fixed construction have received less attention. Relatively higher Indian ownership of patents is to
be seen in chemistry, human necessities, (which include drugs and pharmaceuticals) and performing operations. We
have granted relatively a few patents under the main divisions - fixed constructions and textiles; paper.

Table 4.1 Distribution of Patents on IPC Main Divisions

IPC Main Division India Co?jtnht?*ires Total India (%) | Foreign (%)
A Human Necessities 2273 7785 10058 22.60 77.40
B Performing Operations 1384 7752 9136 15.15 84.85
C Chemistry 2927 13685 16612 17.62 82.38
D Textiles; Paper 197 1383 1580 12.47 87.53
E Fixed Constructions 199 825 1024 19.43 80.57
F Mechanical Engineering 764 3936 4700 16.26 83.74
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G | Physics 767 5643 6410 | 11.97 88.03

H Electricity 767 8611 9378 8.18 91.82 |

Total ] 9278 49620 58898 15.75 ~ 84.25
e Some patent records did not have the IPC code related information

Graph 4.1
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IPC Class-wise Distribution

To understand the nature of subject-wise distribution, the patents were arranged under IPC classes in descending
order and the list was divided on quartiles. The graph 4.2 shows skewness in the subject-wise distribution.

On the whole patents considered in the analysis falls under 122 broad subjects, with A61{Medical or veterinary
science; hygiene ], CO7 [Organic chemistry], and H04 [Electric communication technique Jmaking up all the
patents in quartile 1 - top 25% of the patents. Quartile 2, i.e. the next 25% of the patents, includes five classes,
namely G06 [Computing; calculating], CO8 [Organic macromolecular compounds; their preparation or chemical
working-up; compositions based thereon], HO1 [Basic electric elements ... ], BO1[Physical or chemical processes or
apparatus in general], C12[Biochemistry; microbiology; enzymology; mutation or genetic engineering... ]. Quartile
3 consists of 15 classes with patents ranging from 1687 to 595 in the classes. The last quartile has as many as 99
classes and 13 of them have less than 20 patents in a subject. Within the last quartile two classes have only two
patents each. Subject wise distribution even at the top level division is much skewed with top 75% of the patents

falling under just 23 broad subjects.
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Graph 4.2

Distribution of IPO Patents on IPC Classes-
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There are 12 broad topics with over 1000 patents granted in the post-2001 period. These are the following:

IPC Class Patents

AO1 Agriculture; forestry; animal husbandry ... 1073
A61 Medical or veterinary science; hygiene ... 6996
BO1 Physical or chemical processes or apparatus in general 1910
B65 Conveying; packing; storing, etc. 1170
co7 Organic chemistry ... 6569
cos8 Organic macromolecular compounds; their preparation or chemicatl working-up; 2343

compositions based thereon

C12 Biochemistry; microbiology; enzymology; mutation or genetic engineering ... 1728
F16 Engineering elements or units; thermal insulation in general ... 1405
GO1 Measuring instruments, other indicating or recording devices ... 1668
G06 Computing; calculating ... 2405
HO1 Basic electric elements ... 2190
HO4 Electric communication technique ... B 5438

The graph 4.3 represents the broad subjects which have 500 or more patents.
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Graph 4.3

Distribution of Patents on Subjeas {IPC Mainclasses )3 ¢'gts)
(ciasses with mara than 500 paeents)

Aa a1 medical ar veterinary science; hygens
o011 physzs! archeTica procestes or
AppaTALLE n gere=
07 orgmank chemistry

:‘?”': MOTTETRIERTT SOTRn T
preparatar archemcal wang-Lp
smmm e rae e sn mpew

R4 =2 =
bas'zeeitrs eeTents
slactric communicatian technigue

§

Numbe rof Pstomts

H 8§ 8 B 8

M e e
gzh 8

»
o B8
A0 —

02
F16
G0)
G6
1
Hog
1102
a4

Complete list of IPC classes with 50 or more patents is given below.

IPC

Class | patents Details
AO1 1073 | agriculture; forestry; animal husbandry; hunting; trapping; fishing
A21 61 | baking; equipment for making or processing doughs; doughs for baking
A23 933 | foods or foodstuffs; their treatment, not covered by other classes
A24 68 | tobacco; cigars; cigarettes; smokers' requisites
Ad1 51 | wearing apparel
A44 91 | haberdashery; jewelry
A5 59 | hand or travelling articles
A46 63 | Brushware

furniture; domestic articles or appliances; coffee mills; spice mills; suction cleaners in
A47 358 | general

A61 6996 | medical or veterinary science; hygiene

A62 63 | life-saving; fire-fighting

A63 71 | sports; games; amusements

BO1 1910 | physical or chemical processes or apparatus in general

B02 124 | crushing, pulverising, or disintegrating; preparatory treatment of grain for milling

separation of solid materials using liquids or using pneumatic tables or jigs; magnetic or
electrostatic separation of solid materials from solid materials or fluids; separation by high-
BO3 63 | voltage electric fields

spraying or atomising in general; applying liquids or other fluent materials to surfaces, in
BO5 280 | general

BO7 50 | separating solids from solids; sorting
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B21 360 | mechanical metal-working without essentially removing material; punching metal
B22 380 | casting; powder metallurgy
B23 508 | machine tools; metal-working not otherwise provided for
B24 148 | grinding; polishing
hand tools; portable power-driven tools; handles for hand implements; workshop
B25 71 | equipment; manipulators
B26 130 | hand cutting tools; cutting; severing i
B27 52 | working or preserving wood or similar material; nailing or stapling machines in general
B28 70 | working cement, clay, or stone
B29 597 | working of plastics; working of substances in a plastic state in general
B32 335 | layered products
B41 438 | printing; lining machines; typewriters; stamps
B42 85 | bookbinding; albums; files; special printed matter
B60 857 | vehicles in general
B61 139 | railways
B62 551 | land vehicles for travelling otherwise than on rails
B63 78 | ships or other waterborne vessels; related equipment
B64 82 | aircraft; aviation; cosmonautics
B65 1170 | conveying; packing; storing; handling thin or filamentary material
B66 191 | hoisting; lifting; hauling
B67 66 | opening or closing bottles, jars or similar containers; liquid handling
Co1 753 | inorganic chemistry
co2 344 | treatment of water, waste water, sewage, or sludge
C03 364 | glass; mineral or slag wool
Co4 394 | cements; concrete; artificial stone; ceramics; refractories
C05 71 | fertilisers; manufacture thereof
Co6 56 | explosives; matches
co7 6569 | organic chemistry
organic macromolecular compounds; their preparation or chemical working-up; compositions
C08 2343 | based thereon
dyes; paints; polishes; natural resins; adhesives; compositions not otherwise provided
C09 903 | for; applications of materials not otherwise provided for
petroleum, gas or coke industries; technical gases containing carbon
C10 704 | monoxide; fuels; lubricants; peat
animal or vegetable oils, fats, fatty substances or waxes; fatty acids there
C11 612 | from; detergents; candles
biochemistry; beer; spirits; wine; vinegar; microbiology; enzymology; mutation or genetic
C12 1728 | engineering
C21 366 | metallurgy of iron
C22 480 | metallurgy; ferrous or non-ferrous alloys; treatment of alloys or non-ferrous metals
coating metallic material; coating material with metallic material; chemical
surface treatment; diffusion treatment of metallic material; coating by vacuum evaporation,
by sputtering, by ion implantation or by chemical vapour deposition, in general; inhibiting
C23 315 | corrosion of metallic material or incrustation in general
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C25 196 | electrolytic or electrophoretic processes; apparatus there for
co7 182 | organic chemistry
D01 712 | natural or man-made threads or fibres; spinning
D02 87 | yarns; mechanical finishing of yarns or ropes; warping or beaming
D03 94 | weaving
D04 124 | braiding; lace-making; knitting; trimmings; non-woven fabrics
D05 55 | sewing; embroidering; tufting
D06 264 | treatment of textiles or the like; laundering; flexible materials not otherwise provided for
D21 182 | paper-making; production of cellulose
EO1 116 | construction of roads, railways, or bridges
E02 117 | hydraulic engineering; foundations; soil-shifting
EO3 64 | water supply; sewerage
EQ4 245 | building
EO5 161 | locks; keys; window or door fittings; safes
E21 255 | earth or rock drilling; mining
FO1 463 | machines or engines in general; engine plants in general; steam engines
FO2 799 | combustion engines; hot-gas or combustion-product engine plants
machines or engines for liquids; wind, spring, or weight motors; producing mechanical power
FO3 281 | or a reactive propulsive thrust, not otherwise provided for
FO4 342 | positive-displacement machines for liquids; pumps for liquids or elastic fluids
F15 53 | fluid-pressure actuators; hydraulics or pneumatics in general
engineering elements or units; general measures for producing and maintaining effective
F16 1405 | functioning of machines or installations; thermal insulation in general
F17 67 | storing or distributing gases or liquids
F21 66 | lighting
F22 59 | steam generation
F23 240 | combustion apparatus; combustion processes
F24 173 | heating; ranges; ventilating
refrigeration or cooling; combined heating and refrigeration systems; heat pump
F25 325 | systems; manufacture or storage of ice; liquefaction or solidification of gases
F27 102 | furnaces; kilns; ovens; retorts
F28 142 | heat exchange in general
GO1 1668 | measuring; testing
G02 405 | optics
photography; cinematography; analogous techniques using waves other than optical
GO03 144 | waves; electrography; holography
G04 51 | horology
GO05 191 | controlling; regulating
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GO6 2405 | computing; calculating; counting

G07 140 | checking-devices

G08 138 | signatling

G09 206 | educating; cryptography; display; advertising; seals
G10 211 | musical instruments; acoustics

G111 701 | information storage

HO1 2190 | basic electric elements

HO2 823 | generation, conversion, or distribution of electric power
HO3 430 | basic electronic circuitry

HO4 5438 | electric communication technique

HO5 297 | electric techniques not otherwise provided for

HO4 73 | electric communication technique

IPC Subclass-wise Distribution

IPO has granted patents on 625 sub-classes indicating broad technologies covered under IPC classes. Our subject
spread at this level is just 10 short of the possible patentable topics. Eight of these have over 1,000 patents each.
A61K (Preparations for medical, dental, or toilet purposes) has as many as 4,741 is the technology which has been
patented the most. Others in the more than 1,000 patents category are IPC Sub-classes COFD, C07C,GO6F, HOA4L,
H04Q, C12N and H04B.

As was done in the case of distribution under IPC classes, the total patents in the sub-classes were arranged in
descending order. The most number of patents in a sub-class during the period was 4,741 and the least 1. To
understand the nature of distribution the list was divided on the quartiles. Each quartile consisted just 14,493

patents falling in one or the other IPC sub-class.

Only six sub-classes make up the first quartile of patents under consideration. The second quartile consists of 22
sub-classes. Thus, 50% of the patents fall in a little over 3% of the subjects. Quartile 3 consists of 69 sub-classes
making up 5% of the total. An overwhelming number of 528 (84.5%) of the sub-classes under which patents are
granted fall in the fourth quartile. Thus, distribution of patents at sub-class level is also extremely skewed. A few
subjects dominate the patents granted by the IPO. One-third of these subjects, making up 207 sub-classes have
less than 10 patents each. The details of the top 28 IPC sub-classes that fall in the top 50% of the patents are given

below.
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Graph 4.4
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IPC sub- Patents Details of the sub-class

class

A61K 4741 | Preparations for medical, dental, or toilet purposes -

Co07D 3101 | Heterocyclic compounds

co7c 2223 | Acyclic or carbocyclic compounds (macromolecular compounds C08; production of

‘ organic compounds by electrolysis or electrophoresis

GO6F 1930 | Electric digital data processing

HO4L 1686 | Transmission of digital information, e.g. Telegraphic communication

C12ZN 1118 | Micro-organisms or enzymes; compositions thereof

HO4Q 1105 | Selecting (switches, relays, selectors )

H04B 1069 | Transmission

BO1J 948 | Chemical or physical processes, e.g. Catatysis, colloid chemistry; their
relevant apparatus

HO4N 828 | Pictorial communication, e.g. Television

BO1D 803 | Separation

AOIN 744 | Preservation of bodies of humans or animals or plants or parts thereof

CO8F 669 | Macromolecular compounds obtained by reactions only involving carbon-to-carbon
unsaturated bonds

GO1IN 659 | Investigating or analysing materials by determining their chemical or physical
properties

CO7K 653 | Peptides

G11B 650 | Information storage based on relative movement between record carrier and
transducer

B65D 624 | Containers for storage or transport of articles or materials, e.g. Bags, barrels, bottles,

boxes, cans, cartons, crates, drums, jars, tanks, hoppers,
forwarding containers; accessories, closures, or fittings there for; packaging
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elements; packages

A61B 549 | Diagnosis; surgery; identification

C08G 548 | Macromolecular compounds obtained otherwise than by reactions only involving
carbon-to-carbon unsaturated bonds

C11D 531 | Detergent compositions; use of single substances as detergents; soap or soap-
making; resin soaps; recovery of glycerol

A61M 499 | Devices for introducing media into, or onto, the body

HO1L 481 | Semiconductor devices; electric solid state devices not otherwise provided for

A61F 458 | Filters implantable into blood vessels; prostheses; devices providing patency to, or
preventing collapsing of, tubular structures of the body, e.g. stents; orthopaedic,
nursing or contraceptive devices; fomentation; treatment or protection of eyes or
ears; bandages, dressings or absorbent pads; first-aid kits

cosL 453 | Compositions of macromolecular compounds

Cco1B 445 | Non-metallic elements; compounds thereof

B29C 438 | Shaping or joining of plastics; shaping of substances in a plasticstate, in general; after-
treatment of the shaped products, e.g. Repairing

HO1M 430 | Processes or means, e.g. Batteries, for the direct conversion of chemical energy into
electrical energy

C04B 385 | Lime; magnesia; slag; cements; compositions thereof, e.g. Mortars, concrete or like
building materials; artificial stone; ceramics

To examine the distribution in a more conservative mode, the patents falling in sub-classes were grouped into four
categories, namely A (500 or more patents in a sub-class); B (300-500 patents); C (100-300 ) and D (50-100). This

analysis also took in to consideration Indian holdings in each of the sub-class, proportion that Indian holdings make

up, as also the country that holds the mast under the category, with proportion of the total holding.

The sub-classes included in this classification had at least 50 patents. Such an analysis, it was felt, would give us

relative strength of Indian entities, in various groups of subjects patented upon.

Patents in the group | No. of sub- Patents obtained by Indian
classes entities
A > 500 25,179 20 3,416 (13.57%)
B --300-500 6,768 17 1,149 (16.98%)
C--100-300 13,606 79 1,902 (13.98%)
D—50-100 6,880 97 1,053 (15.31%)

The above distribution suggests that Indian patent strength in four categories range from 13.57% to 16.98%. The

distribution also suggest the skewness in terms of a few select sub-classes having most of the patents. Twenty IPC

sub-classes in the top order have as many as 48.02% of the total patents.

A more detailed picture of the sub-classes and patent holding in them is presented below:

Country with country
largest which holds
LP;: Sub Class countries Zﬁ:ﬁts Indian patents % Indian holding more than
' P 20% of these
patents
AO1TN 20 744 126 16.9 25.5 USA 24.9 Germany
A | A61B 29 549 62 11.3 50.1 USA
A61K 47 4741 1137 24 36.8 USA
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A | BO1D 34 803 110 13.7 34.1 USA

A | BO1Y 32 948 114 12 32.8 USA

A | B65D 35 624 69 11.1 26.3 USA

A | co7c 37 2223 396 17.8 25.9 USA

A | co7D 34 3101 462 14.9 27.0 USA

A | CO7K 27 653 57 8.7 40.4 USA

A | CO8F 23 669 80 12 34.4 USA

A | CO8G 23 548 7 13 35.4 USA

A [ c11D 20 531 57 10.7 37.1 USA 28.6 UK
A | C12N 35 1118 152 13.6 39.1 USA

A | GOIN 26 659 146 22.2 36.0 USA

A | GO6F 31 1930 146 7.6 59.7 USA

Afome i z t | PP S skares
A | Ho4B 24 1069 33 3.1 55.5 USA

A | Ho4L 35 1686 104 6.2 54.2 USA

A | HoaN 24 828 44 5.3 41,7 USA

A | HO4Q 24 1105 43 3.9 58.5 USA

It could be noted that in the above category in all the 20 sub-classes USA has obtained the most number of

patents by a country. Other countries with substantial holdings are Germany (24.9% of the total in AOIN), the
UK (with 28.6% of the total in C11D), EU and South Korea with 27.2% and 25.5% respectively, in technologies

relating to G11B.

In grouping B, with patents ranging from 300- 500 in a sub-class, we can see that Indian assignees have one-

third or more patents granted in three of the total 17. More than 20% of the total patents can also be seen in

two other sub-classes. On the whole Indian possession in this group as a whole in nearly 17% of the total. The

US is in the lead in all the other, excepting for the two - DO1H and HO1H - where German entities have the

lead among others.

B | A23L 22 483 171 35.4 India 24.84 USA
B | A61F 30 458 51 11.1 49.56 USA
B | A61M 27 499 56 1.2 37.47 USA
B | B29C 28 438 31 7.1 24.89 USA
B | B32B 25 332 58 17.5 37.65 USA
B [ Co1B 23 445 91 20.4 29.66 USA
B | CO2F 30 336 11 33 India 24.4 USA
B | Co4B 24 385 152 39.5 India 21.6 USA
B | cosL 25 453 63 13.9 30.0 USA
B [ C10G 18 333 35 10.5 47.1 USA
B | C22¢ 23 301 71 23.6 India 20.3 Japan
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B | DOTH 16 344 42 12.2 56.7 Germany

B | F16H 20 358 35 9.8 45.0 USA 20.9 Japan
B | HO1H 24 361 46 12.7 21.3 Germany 20.8 France
B | HO1L 23 481 51 10.6 49.7 USA

B | HO1M 19 430 55 12.8 39.7 USA

B | HO4M 24 331 30 9.1 48.3 USA

There are 79 sub-classes in the grouping C, which have total number of patents granted during 2001-14 period

ranging from 100 to 300 in a sub-class. Indian share in these classes range from a high of 45.6% of the total in

A47) to a low of 0 in sub-class HO3M. In two sub-classes our patent possession is one-third of the total, and in

13 of these we have over 20% of the patents in the sub-class. On the whole foreign possession in these groups is

86.4% of the total. The USA is again in the lead in most of these subjects as well, with Japan, Germany holding

the lead position in some of them. Korea and Switzerland mark their presence with substantial holdings in this

category in some technologies.

C | A47) 15 114 52 45.6 India

C | A61L 24 283 33 117 42.4 USA

C | A61P 16 111 40 36 India 23.4 USA
c | BotF 21 105 9 8.6 29.5 USA '

C | BO2C 18 109 26 23.9 India

C | BO5B 18 147 26 17.7 30.1 USA 21.4 France
C | BOSD 12 102 22 21.6 37.3 USA

dET G I I 2 2

C | B21D 18 107 18 16.8 17.8 USA

C | B22D 20 239 31 13 19.2 USA

C | B23B 16 115 21 18.3 India

C | B23K 19 195 47 24.1 33.3 UsA

C | B41J 12 263 13 4.9 46.0 USA

C | B60K 17 189 28 14.8 37.0 Japan

C | B6OR 16 153 29 19 35.3 Japan

C | B62D 17 152 35 23 32.9 Japan

C | B62J 9 165 10 6.1 83.0 Japan

C | B62K 10 117 25 21.4 60.7 Japan

C | B65B 20 164 34 20.7 India

C | B65G 22 126 27 21.4 India 20.6 USA
C | B65H 20 230 19 8.3 49.1 Germany

C | B66B 11 117 3 2.6 44.4EU

C | co1F 13 109 36 33 India 23.9 USA
C | co1G 19 126 50 39.7 India N
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C | co3s 15 181 19 10.5 40.9 USA

C [ Co3C 14 173 18 10.4 34.7 France 23.7 USA

C | co7F 21 255 33 12.9 35.7 USA

C | CO7H 22 217 28 12.9 35.0 UsA

C | cosJ 18 232 36 15.5 31.5 USA

C | cosK 20 290 31 10.7 40.7 USA

C | co9B 10 228 28 12.3 21.1 USA

C | co9D 18 288 37 12.8 29.2 USA

C | co9K 17 191 33 17.3 34.0 UsA

c | cioL 18 145 36 24.8 35.9 UsA

C [ ciom 15 119 19 16 35.3 USA

c|cizp 21 220 59 26.8 26.8 USA

C [ c12Q 20 272 45 16.5 47.8 USA

Cc | c21B 16 141 22 15.6 India

C | C21D 13 142 36 25.4 India 20.4 Japan

C | c22B 21 161 43 26.7 India

C | ca3c 19 270 38 14.1 23.3 Japan

C | bo1F 14 100 7 7 34.0 USA 20.0 Germany

¢ | bo16 1 154 40 26 it | 312 Germany

C | E21B 18 211 20 9.5 48.3 USA

Cc | FOIN 1 138 11 8 34.8 Japan 21.0 Germany
25.4 USA

C | Fo2B 21 140 30 21.4 30.0 Japan 23.6 USA

C | Fo2p 14 193 16 8.3 42.5 Japan 27.5 USA

C | FO2M 15 255 37 14.5 42.7 Japan

C | Fo3D 21 179 25 14 53.6 Germany

C | Fo4B 18 156 21 13.5 25.6 USA 21.8 Korea

C | F16C 13 125 13 10.4 31.2 USA 29.6 Germany

C | F16D 16 244 29 11.9 31.6 USA

C | F16K 25 190 47 24.7 31.6 USA

C | F16L 23 176 16 9.1 24.4 USA

C | F25B 13 115 17 14.8 33.9 Japan 29.6 USA

C | F25D 14 117 22 18.8 25.6 Korea

C | Go1F 15 164 23 14 40.9 USA 23.8 Germany

C | GO1R 19 186 36 19.4 28.0 USA ’

¢ | Go1s 14 159 11 6.9 68.6 USA

C | GozB 21 275 30 10.9 36.0 USA

C | GO5B 15 117 16 13.7 35.9 USA 26.5 Germany

C | Goek 22 233 16 6.9 40.3 UsA
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C | Go6T 13 136 3 2.2 44.1 USA

C | G1oL 15 183 8 4.4 48.6 USA

C | Ho1B 16 126 18 14.3 38.9 USA

C | Ho1F 14 110 21 19.1 32.7 UsA

C | HO1J 16 134 10 7.5 21.6 Germany 20.1 USA

C [ Ho1Q 17 167 14 8.4 32.9 USA

C [ HO1R 20 217 25 11.5 25.3 USA

C | HozH 19 108 16 14.8 25.9 USA

C | Ho2K 22 283 41 14.5 27.6 Japan

C | HO3M 16 181 0 35.9 USA 22.7 Korea
C | Ho4J 16 205 1 5.4 50.7 USA

C | HO5B 27 133 16 12 29.3 USA 22.6 Germany
C | HO5K 20 123 13 10.6 35.8 USA 20.3 Germany

Category D has 97 IPC sub-classes with patents ranging from 50-100. 15.31% of the total 6880 in this category is

owned by Indian entities and the majority of the patents are granted to foreign assignees.

We have a high

patent share of over one-third of the total in seven sub-classes and in 21 sub-classes more than one-fifth of the

total. All the same, overall foreign ownership in these sub-classes which have patents ranging from 50 -100 is

as high as 84.7% of the total. The USA dominates here as well, with Germany, Israel, Japan and Sweden

appearing in others.

D | AO1G 17 57 18 31.6 India

D | AOTH 15 63 21 33.3 44.4 USA

D | AO1K 17 51 17 33.3 India 23.5 UsA
D | A01M 13 55 23 41.8 India

D | A23C 11 54 16 29.6 India 25.9 USA
D | A23F 12 74 29 39.2 India

D | A23G 14 99 12 12.1 24.2 RV 20.2 USA
D | A23K 15 67 10 14.9 31.3 USA

D | A44B 10 68 3 4.4 50.0 Japan B
D | A46B 1 57 5 8.8 45.6 USA

D | A47C 15 60 12 20 40.0 USA

D | A61C 19 76 13 17.1 40.8 USA

D | A61J 14 83 12 14.5 27.7 USA

D | A61N 18 85 7 8.2 50.6 USA

D | B21C 9 50 9 18 38.0 Germany

D | B22F 14 86 13 15.1 33.7 Sweden 20.9 USA
D | B23C 10 52 3 5.8 28.8 Israel 25.0 German_y_]
D | B23Q 12 57 10 17.5 21.1 Germany
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D | B24B 12 76 24 31.6 India 26.3 USA

D | B24D 11 61 4 6.6 77.0 USA

D | B26B 13 87 7 8 51.7 USA

D | B29B 11 60 7 1.7 25.0 Germany 23.3 USA

D | B29D 15 95 8 8.4 44.2 USA

D | B41F 13 74 5 6.8 28.4 Germany

D | B41m 9 68 7 10.3 26.5 Japan | 25.0 USA
20.6 Germany

D | B42D 12 58 6 10.3 48.3 Germany

D | B60C 13 79 8 10.1 38.0 France

D | B60G 1 53 7 13.2 32.1 USA

D | B6OT 10 84 28 33.3 India

D | B62M 8 68 10 14.7 58.8 Japan

D | B67D 13 56 12 21.4 33.9 UsA

D | co7B 10 86 26 30.2 India

D | C07J 15 80 13 16.3 18.8 UK

D | Co8B 17 98 16 16.3 20.4 USA

D | co9c 12 99 7 7.1 30.3 Germany 28.3 USA

D | Co9J 14 78 13 16.7 34.6 USA

D | C10B 10 55 14 25.5 25.5 USA

D|cC11B 14 59 24 40.7 India

D|Ci12m 14 53 1 20.8 India

D | c21C 13 82 30 36.6 India | 20.7 Germany

D | c258B 15 78 6 7.7 20.5 ltaly

D | C25D 12 63 9 14.3 28.6 USA 20.6 Germany

D | CO7D 17 76 14 18.4 21.7 USA

D | DO1D 14 90 3 3.3 53.3 Germany 20.0 USA

D | DO2G 10 64 6 9.4 26.6 Germany 26.6 USA

D | DO3D 14 60 6 10 26.7 Germany

D | D04B 13 50 1 2 18.0 UsA

D | Do4H 14 71 5 7 31.0 USA 23.9 France

D | DO6F 16 73 9 12.3 27.4 Japan

D | DO6M 9 63 8 12.7 31.7 USA

D | D21F 9 7z 4 5.6 83.3 USA

D | D21H 11 61 4 6.6 26.2 USA

D | EO1B 13 64 14 21.9 14.2 USA

D | E04B 20 77 9 11.7 26.0 USA

D | E04C 19 56 15 26.8 India

D | EO5B 18 85 24 28.2 India 21.2 USA
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D | FO1D 15 84 18 21.4 27.4 USA

D | FO1L 10 65 9 13.8 46.2 Japan 29.2 USA
D | Fo2C 12 59 9 15.3 40.7 USA

D | Fo3B 16 77 29 37.7 India

D | Fo4cC 12 83 4 4.8 32.5 USA 26.5 Japan
D | FO4D 15 93 18 19.4 15.4 USA

D | F16B 12 80 7 8.8 31.3 Germany 30.0 USA
D | F16F 13 62 14.5 32.3 USA 25.8 Japan
D | F16J 13 69 12 17.4 37.7 USA

D | F17C 14 56 7 12.5 41.1 USA

D | F22B 10 50 12 24 28.0 Germany

D | F23D 0 54 3 5.6

D | F24F 19 83 17 20.5 20.5 USA 20.5 Japan
D | F25J 7 75 6 8 54.7 USA

D | F27B 15 62 17 27.4 India

D | F28D 14 50 10 20 30.0 USA

D | F28F 12 76 10 13.2 27.6 USA

D | Go1B 14 69 15 21.7

D | GO1L 15 74 11 14.9 33.8 USA

D | GO1M 10 51 14 27.5 31.4 USA

D | GOtV 11 82 11 13.4 48.8 USA

D | Go2c 11 60 5 8.3 73.3 USA

D | Go2F 11 68 7 10.3 27.9 USA

D | GO7F 18 64 15 23.4 India

D | GosB 14 85 23 271 31.8 USA

D | GO9F 18 56 11 19.6 26.8 USA

D | GO9G 12 92 4 4.3 51.1 UsA

D | HO2B 14 77 9.1 42.9 Germany

D | HO2G 20 67 7 10.4 19.4 USA

D | Ho2J 15 91 12 13.2 26.4 Japan

D | HOzm 14 95 14 14.7 27.4 USA

D | Ho2P 14 92 20 21.7 India 20.7 USA
D | HO3K 14 72 16 22.2 38.9 USA

D [ HO4R 13 68 7 10.3 45.6 USA

The USA dominates the patent possession in India in most of the technologies that make up the four groups.

In 55 of the 205 subclasses identified to have patent presence of more than 50 in IPO database in the post 2000
period, Indian entities collectively own more patents than other countries. On the whole Indian ownership of the

patents among the 205 patent clusters is 14.5%.

53



India is only a marginal player even within the country in technology ownership in the subjects on which there is a
considerable number of patents

Indian patent holdings dominate in some of the sub-classes, such as A47J (kitchen equipment ...) where we own
45.6% of the patents, AO1M (catching, trapping or scaring of animals ) where Indian holdings are 41.8%) and C11B
(producing, e.g. by pressing raw materials or by extraction from waste materials) where we have 40.7% of the
total patents. These are closely followed by C04B (lime; magnesia; slag; cements; compositions thereof), C01G

(compounds containing metals )where our holdings border 40% mark.

Indian patenting efforts was also examined, in terms of its focus, independent of the trends for the total database
of patents granted. It was found that in 30 of the sub-classes we have over 50 patents. All these 30 correspond
with the larger clustering as discussed earlier. Sixteen of these subjects are among the 20 which make up cluster
A with 500 or more patents in an IPC sub-class. Indian efforts have been to patent on the subjects in which the
global community also has shown interest in IPO. So also, the country has obtained more than 50 patents on 11 of
the 16 subjects grouped under B. The trend is not the same in other two categories. In fact, we do not have

substantial number of patents in those topics otherwise grouped as C and D.
The above trend shows that our research and innovation has been largely following the global interest in Indian
technology space. We have not been able to carve out a niche technology area where we can dominate the local

market.

The following are 30 subclasses India has over 50 patents each

5 A61K 1137 A B65D 69 B A61M 56

A Co7D 462 A A61B 62 B HO1M 55

A corc 396 A ci1D 57 B A61F 51 |

A C12N 152 | | A COTK 57 . Ho1L 51 |

A GO1N 146

B GO6F 146 6 A23L 171 C c12p 59

. AOIN 126 B C04B 152 ¢ A47) 52
F': BO1J 114 E COZF 111 E 016G 50

BO1D 110 Co1B 91

A Ho4L 104 B c22¢ 71

e COSF 80 B cosL 63

8 C08G 71 B B32B 58

The Table4.2 gives another view of the distribution of patents on IPC codes. The data reinforces a long tail of
holdings on subjects with fewer patents. All the patents awarded by the IPO are included in this distribution.
Table 4.2 Clustering on IPC Classes

>4000 1 1000-2000 6 700-799 1
No. of IPC 3000-4000 1 900-999 1 600-699 5
patents code

2000-3000 1 800-899 2 500-599
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400-499 90-99 11
300-399 80-89 15
200-299 21 70-79 17
100-199 54 60-69 24

50-59 23
40-49 38
30-39 40
20-29 59

10-19

96

<10

966

It is already seen that 12 IPC classes have over 1,000 patents each. These classes deal with subject categories

which are in the nature of consumer goods, essential product patents, electronic/ communication equipment, and

mechanical engineering products relating to automobile functioning. The patents could be seen as essential /

sought after technologies. In the forthcoming section the report looks at the narrower subject categories under IPC

classes which have over 500 patents each. This analysis will indicate the narrower subject coverage of the patents

and relative strength of our portfolio.

The IPC subjects which have over 1000 patents at IPC class level include the following:

IPC Class Subjects represented by IPC Class Patents Distinct Countries USPTO
Granted Assignees | represented patents in
in IPO by the the
Assignees overlapping
IPC Class
and period
AO1 Agriculture; forestry; animal husbandry ... 1,073 537 34 69,299
A61 Medical or veterinary science; hygiene ... 6,996 59 261,324
BO1 Physical or chemical processes or apparatus in 1,910 910 39 57,185
general o
B65 Conveying; packing; storing, etc. 1,170 662 38 63,386
Cco7 Organic chemistry ... 6,569 1,827 46 129,308
co8 Organic macromolecular compounds; their 2,343 802 36 57,460
preparation or chemical working-up;
compositions based thereon
c12 Biochemistry; microbiology; enzymology; 1,728 971 42 71,281
mutation or genetic engineering ...
F16 Engineering elements or units; thermal 1,405 686 32 75,245
insulation in general ...
GO1 Measuring instruments, other indicating or 1,668 872 34 194,609
recording devices ..
G06 Computing; calculating ... 2,405 831 31 443,911
HO1 Basic electric elements .., 2,190 921 38 345,106
HO04 Electric communication technique ... 5,438 813 43 326,928
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These 12 broad IPC categories make up 57.8% of the total patents considered in the study. Three classes, namely

medical and veterinary science (A61), organic chemistry (C07), and H04 electronic communication technologies

have very high concentration of patents. There are over 40 countries which have obtained patents in each of these

categories. Presence of a large number of countries is to be noticed in A61 which total 59. There are 2998 distinct

assignees of the patents. More detailed analysis of these clusters is taken up in the subsequent sections of this

chapter.

Other IPC classes which have high concentration of patents are the following:

Patents Distinct Countries USPTO
Granted | Assignees | represented patents in
in IPO by the the
Assignees overlapping
IPC Class
and period
B23 Machine tools; metal-working not otherwise 508 278 25 33,873
provided for
B29 Working of plastics; working of substances in a 597 374 30 29,069
plastic state in general
B60 Vehicles in general 857 352 29 77,335
B62 Land vehicles for travelling otherwise than on 551 158 25 22,866
rails
Co1 Inorganic chemistry 753 364 26 12,742
Cco9 Dyes; paints; polishes; natural resins; 903 368 23 28,777
adhesives; compositions not otherwise provided
for; applications of materials not otherwise
provided for
c10 Petroleum, gas or coke industries; technical 704 315 27 9,620
gases containing carbon monoxide; fuels;
lubricants; peat
c11 Animal or vegetable oils, fats, fatty substances 612 130 24 8,561
or waxes; fatty acids there from; detergents;
candles
c22 Metallurgy; ferrous or non-ferrous alloys; 480 237 28 7,721
treatment of alloys or non-ferrous metals
DO1 Natural or man-made threads or fibres; spinning 712 176 24 3,827
FO1 Machines or engines in general; engine plants in 463 209 26 29,009
general; steam engines
F02 Combustion engines; hot-gas or combustion- 799 279 28 36,012

product engine plants

The above 24 IPC classes make up 71% of the patents granted by IPO during the period of analysis. There is high

level of concentration of patents in a relatively few subject categories. It is also to be observed that IPO own only

a small share of the patents on these technologies during the overlapping period by USPTO.

A further breakup of the patent classes show that AO1 - Agriculture; forestry; animal husbandry ...

has two small clusters with 50 or more patents on the subject. The following Table gives details of the patent

clusters on the subject.

A01G 57 Horticulture; cultivation of vegetables, flowers, rice, fruit, vines, hops, or
seaweed; forestry; watering
AO1IN 744 Preservation of bodies of humans or animals or plants or parts thereof
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AO1H 63 New plants or processes for obtaining them

AQ1K 51 Animal husbandry; new breed of animals

A0IM 55 Catching, trapping or scaring of animals

AO1N represent technologies relating to preservation of food or food stuff; preparation of medical, dental or toilet
purposes which kill or prevent the growth of or proliferation of unwanted organisms, pest repellant or attractants,
make up three-fourths of the patents in the class (A01). Bayer, BASF, Syngenta, Sumitomo, Du Pont, and Monsanto
figure prominently in these patent holdings. Some of these patents are also obtained by the subsidiaries of these
companies in India. These patents are essential for agricultural applications and hence enjoy an assured market.
Eleven different entities with different country affiliation have 10 or more patents in this subclass. Most of these
are foreign chemical companies in business. Only exception in the top list is CSIR, which was assigned during 2001-
2014 20 patents on this chemical technology. On the whole 17% of these patents have Indian affiliation. There
seems to be a large dependence on foreign technology here. Some of the patents indicative of this subclass are as

follows:

Method for producing pesticidal tablet for electric heating vaporization [204296]

A process of making aqueous antimicrobial hygienic coating composition [207822]

Method for subterranean termite control by applying an arylpyrrole [208755]

Pest control sheet [208950]

An ingestible composition and method for prolonging the useful life of enteral feeding tubes [209537]

A method and an apparatus for producing high-function water containing ultra-fine gold particles [209781]

A synergistic insecticidal composition containing chloronicotynyle and organophosphorus compounds [211250]
Other four subjects consisting horticulture, new plants, plant reproduction, animal husbandry and catching,

trapping or scaring of animals, make up most of the other patents in the class.

As could be seen AQ1G, H, K and M have fewer patents and these are obtained by entities from varied countries
giving less scope for clustering with a fewer assignees. Indian entities appear in the top few who have been

granted the patents.

IPC class A61 dealing with medical and veterinary science has the most number of patents granted under an IPC
class. This subject accommodates 1,913 unique sub-groups under which patents have been obtained in IPO during
2001-2014 period. This is a subject in which there is considerable Indian interest and our entities have obtained

20.5% of the patents granted. Nine of the subclasses under this title have more than 50 patents

A61B 549 Diagnosis; surgery; identification

A61C 76 Dentistry; apparatus or methods for oral or dental hygiene

A61F 458 Filters implantable into blood vessels; prostheses; devices providing patency
to, or preventing collapsing of, tubular structures of the body,

A61J 83 Containers specially adapted for medical or pharmaceutical purposes; devices

or methods specially adapted for bringing pharmaceutical products into
particular physical or administering forms; devices for administering food or
medicines orally; baby comforters; devices for receiving spittle

A61K 4741 Preparations for medical, dental, or toilet purposes

A61L 283 Methods or apparatus for sterilising materials or objects in

general; disinfection, sterilisation, or deodorisation of air; chemical aspects of
bandages, dressings, absorbent pads, or surgical articles; materials for
bandages, dressings, absorbent pads, or surgical articles
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A61M 499 Devices for introducing media into, or onto, the body
A61N 85 Electrotherapy; magnetotherapy; radiation therapy; ultrasound therapy
A61P 111 Specific therapeutic activity of chemical compounds or medicinal preparations

A 61K - preparation of medical, dental or toilet - with 4741 patents forms an important cluster in which both
Indians and foreign companies have obtained patents. Forty-seven countries are represented under this class
covering France, Germany, India, Japan, UK, and the USA, all of them with over a hundred patents each, and
Australia, Belgium, Canada, China, Cuba, Denmark, Israel, Italy, Korea, Sweden, Switzerland, Spain and the
Netherlands possessing patents in double digits. The assignees which dominate in this technology in IPO context
are CSIR (168 patents), Hindustan Unilever Ltd., Novartis, F. Hoffmann-La Roche AG, with over 50 patents each,

and a host of other companies.

In fact, there have been several clusters of patents among the sub-groups under this heading. These include:

A61K31/00 284 [ Medicinal preparations containing organic active ingredients
A61K35/78 194
A61K9/00 156 Medicinal preparations characterised by special physical form
A61K9/20 114
A61K9/16 84 Medicinal preparations characterised by special physical form
» «Agglomerates; Granulates; Microbeadlets
A61K47/48 131 Medicinal preparations characterised by the non-active ingredients used the
non-active ingredient being chemically bound to the active ingredient
A61K39/395 58 Medicinal preparations containing antigens or antibodies
«Antibodies; Immunoglobulins; Immune serum,

However, patents in most of the other sub-groups represented under this sub-class are far fewer and mostly below

ten. Some of the representative patent titles are as follows:

e A process for preparing a pharmaceutical composition for treatment of diabetes melltus and conditions
associated with diabetes mellitus [189275]

e Animproved process for the preparation of high yielding technical dry amorphous, oil-free powder containing
10 to 17% azadirachtin[189274]

e A process for the preparation of a novel synergistic herbal composition useful in the treatment of acute
hepatitis e infection [189316]

e A process for preparing a solution composition for use in an aerosol inhaler [189317]

e Animproved process for the simultaneous preparation of a mixture of menthones and menthols form
thymol[190583]

e A process for the preparation of enantionmerically pure d-(-)-3-acetyl(thio-2-methylpropanoic acid [191586]

e improved process for the preparation of drug from the seeds of caesalpiniabonducella for the treatment of
type 2 diabetes mellitus [192100]

A61 B - diagnosis, surgery, identification - have attracted 549 patents. This sub-class in itself is represented by 29

countries, including Australia, Germany, India, Japan, Switzerland, and the USA, with over 20 patents each, and
France, Israel, the U.K. with 10 to 20 patents each.

Medical devices (A61F) such as prostheses, filters implantable in blood vessels (stents)and along with these devices
(A61M) for introducing media into or on to the body, containers for collecting, storing or administering blocks /
medical fluids, surgery, chemical aspects of surgical articles, devices for producing sleep etc., make up nearly

1,000 patents. This sub-class has a high concentration of foreign companies obtaining patents. India’s share in
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these two broad classes is around 11% of the total. Considering these devices are essential requirements on a daily

basis in medical treatment, the technology dependence of the country is very glaring.

Medicinal preparations, medical instruments dealing with special therapies like radiation, ultrasound,
electrotherapy, magnetic therapy are also part of the patents under A61N. Some of the entities in this group are
Phillips Electronics, Alza Corporation, BioPhoretic Therapeutic Systems, etc. The patents are far fewer compared
to the demand and requirements in this technology.

Class BO1 - Physical or chemical processes or apparatus in general has 1910 assigned patents during 2001-2014

period. These patents are in the sub classes such as the following:

(PC Sub- Patents Details
Class granted
BO1D 803 Separation
BO1F 105 Mixing - Dissolving / Emulsying / Dispersing
BO1J 948 Chemical and physical processes

As could be seen, there is a high level of clustering of patents in two subclasses. Of the total in this sub-class -
BO1D - 13.7% of these are Indian. In all 34 countries and nearly 500 entities, including business companies have
taken interest in these technologies. Australia, Finland, France, Germany, India, Japan, the Netherlands, U.K.,

and the U.S.A., are in the forefront.

Major assignees include Praxair technology inc., Air products and chemicals inc, Donaldson company, inc, Shell
international research maatschappij B. V, BASF Aktiengesellschaft, Bharat Heavy Electricals Limited,
EmitecGeselllschaft fur Emissionstechnologie MBH, UHDE GMBH, apart from CSIR.

BO1J -Chemical and physical processes has 376 sub-groups under which we have granted patents. Thirty-two
countries have obtained patents in sub-class BO1J. France, Germany, India, Japan, UK, the USA, and patents of EU
make most of the lot with at least 50 patents each. These countries are assigned nearly 90% of the patents in this

subject. In fact, the USA has over 300 patents in this sub-class.

BASF Aktiengesellschaft, InstitutFrancais du Petrole, Shell International Research Maatschappij B.V.,UOP Llc,
Johnson Matthey Plc, Engelhard Corporation, Albemarle Netherlands B.V., Exxonmobil Chemical Patents Inc., BP
Chemicals Limited,Evonik Degussa Gmbh, Methanol Casale S.A., Celanese International Corporation, Dow Global

Technologies Llc., Urea Casale S A
Representative titles under this subject are as follows;

A catalyst for hydrorefining fraction oils and a process for preparing the same [202380]

A process for preparing a phosphonite ligand [201037]

process to produce organometal catalyst composition[201126]

A process for preparing an alkoxylation catalyst [201440]

A process for the preparation of a sorbent composition [201454]

A honeycomb body in perticular a catalyst body for exhaust cleaning systems of motorcycles or diesel
application [201966]

* A method for continuous monitoring and control of monomer conversion in emulsion polymerization [202349]
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B65 - Conveying, packing, storing etc., have as many as 1,170 patents in the analysed patent database.

Among these patented technology clusters could be noticed in five sub-classes:

B65B 164 Machines, apparatus or devices for, or methods of, packaging articles or
materials; unpacking
B65D 624 Containers for storage or transport of articles or materials, e.g. Bags, barrels,

bottles, boxes, cans, cartons, crates, drums, jars, tanks, hoppers, forwarding
containers; accessories, closures, or fittings therefor; packaging elements;

packages

B65G 126 Transport or storage devices, e.g. Conveyors for loading or tipping, shop
conveyar systems or pneumatic tube conveyors

B65H 230 Handling thin or filamentary material, e.g. Sheets, webs, cables

B65B 117 Machines, apparatus or devices for, or methods of, packaging articles or

materials; unpacking

Among these B65D - containers for storage of articles like bags, bottles, crates, drums accessories, closures and
fittings - make up almost 60% under this IPC class. These are also technologies which are of daily use in business.
The Indian and foreign representations in the group of patents work out to 11.1% and 88.9% respectively. Among
the foreign patents most are obtained by companies from the USA (170}, Germany (86), UK (70), Italy (30), France
(25), Japan (25) and 14 other countries. Over a hundred companies are in the fray who have patented under this
sub-class. Focke& Co, Germany, Protechna SA, Germany, Valois SA, France, P&G, USA and a host of others. Some
of the representative patents are listed below:

e Asealing device [189785]

e A device for continuously incorporating precisely metered powdered material such as carbon black into an
elastomer  [190414]

*  Anassembly for holding a liquid[190767]

e A security closure for bottles and the like [191549]

e Random dumped packing element [191551]

B65H - handling thin or filamentary materials have as many as 230 patents. Some of the patents in this sub-class

are as follows:

A paper presentation apparatus for an automated teller machine [191413]

A passbook transport apparatus [192546]

A device for monitoring and controlling the tension of a yarn [192626]

A process and an apparatus for producing a wound yarn package [193001]

A method for joining textile yarns for restoring their continuity in a winding unit  [193149]
A yarn sensor [193157]

B65 B which makes up apparatus / devices for packaging articles also represent a substantial cluster with 164
patents.
B65 G with 126 patents includes transport or storage devices, like conveyors for loading or tipping.

Thus, conveying, storing and related technologies, with 86% foreign domination occupy space which is of
importance in business and industry on a regular basis.
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C07 organic chemistry

Main division C has the most number of granted patents by the IPO during 2001-2014 period. Within the broad
category, CO7 - organic chemistry; C08 - organic molecular compounds; and C12 - biochemistry have over 1000
patents each. IPC Class CO1 (organic chemistry) has 753 patents, C09 (dyes, paints, polishes etc) products/
processes used in industrial chemistry has 903 patents, C10 (petroleum, gas or coke, fuels, lubricants etc) has 704
patents, and C11 which deal with animal or vegetable oils, fats used in detergents etc has 612 patents in the

database considered for the analysis.

Essentially main division C has several clusters of patents. On the whole Indian patents under this broad heading
makes up 27.5% of the total. As to the foreign presence in this technology, countries such as France, Germany,
Japan, the UK, the USA, and other EU countries dominate the scene. In all, 71 countries, other than India, have

obtained one or more patents under this broad subject category.

The major clusters within class CO7 are CO7C which include patent on Acyclic or carbocycyclic compounds.
Production of organic compounds by electrolysis or electrophoresis.

Grouped under CO7D are hetero-cyclic compounds. Modern society is dependent on synthetic heterocycles for use
as drugs, pesticides, dyes, and plastics. A closer look at this class shows that in all about a thousand unique
technologies have been patented on. Mostly the technologies have emanated from the USA (850) India (486),
Japan, Germany, UK, France, all of them with over 100 patents each in the sub-class. The companies in the scene
are F. Hoffmann-La Roche AG, Astrazenec, Janssen Pharmaceuticals, Novartis, Eli Lilly, Bayer Crop Science, BASF,
Sumitomo Chemicals & Pharmaceuticals Ltd., and over 850 others. Indian patents on the subject are from entities
such as CSIR, Dr. Reedy’s Laboratories, Natco Pharma and others. In all, Indian footprint comes to 15.8% of the

total, under this subject group.

co7 274 Organic chemistry

Co7B | 86 General methods of organic chemistry; apparatus there for

co7c | 2223 Acyclic or carbocyclic compounds (macromolecular compounds C08; production of organic compounds by
electrolysis or electrophoresis

Co7D | 3101 Heterocyclic compounds

co7F | 255 Acyclic, carbocyclic, or heterocyclic compounds containing elements other than carbon, hydrogen,
halogen, oxygen, nitrogen, sulfur, selenium or tellurium

CO7H | 217 Sugars; derivatives thereof; nucleosides; nucleotides; nucleic acids

co7) | 80 Steroids

CO7K | 653 Peptides

Most of these patents identify a definite process. In general, these technologies seem to be our strong point. In su-
classes CO7B, CO7C, CO7D and CO7K CSIR is the top patent holder or in the second position. Hindustan lever Ltd.,
among other Indian entities has also obtained small number of patents on these subjects. However, these

technologies are the most competed ones and a large number of pharma companies from across the country have
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obtained patents. Some of the representative titles listed gives an understanding of the lab based research

orientation of these patents.

A process for preparing 3,5-diarylpyrazoles derivative [193044]

A process for the preparation of pure citalopram [193192]

A process for preparaing 3-(hydroxy-pentylidence)-5-nitro-3h-benzofuran-2-one [193200]
Obtaining caprolactam by hydrolytic cleavage of molten polycaprolactam [193226]

A composition useful for the detecting carbondioxide  [193286]

A process for preparing a chlorobenzoxazole [193376]

A high pressure non-cataytic process for producing melamine [193391]

Class C08 - organic macro molecular compounds, their preparation or chemical working up, composites based there
on.
The sub-classes on subject on which the patents have been obtained are as follows:

C08B 98 Polysaccharides; derivatives thereof

CO8F 669 Macromolecular compounds obtained by reactions only involving carbon-to-carbon
unsaturated bonds

C08G 548 Macromolecular compounds obtained otherwise than by reactions only involving carbon-
to-carbon unsaturated bonds B -

co8J 232 Working-up; general processes of compounding; after-treatment not covered by
subclasses

CO8K 290 Use of inorganic or non-macromolecular organic substances as compounding ingredients

CcosL 453 Compositions of macromolecular compounds -
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