BIOSCIENCES BIOTECHNOLOGY RESEARCH ASIA, September 2016.

Vol. 13(3), 1479-1491

Information Provision of Patent Research

Anastasia M. Tolstaya, Irina V. Suslina and Polyna M. Tolstaya

National Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Kashirskoe highway 31, 115409, Moscow, Russian Federation.

http://dx.doi.org/10.13005/bbra/2291

(Received: 13 May 2016; accepted: 06 July 2016)

Thisresearch deals with theinformation provision of patent research of scientific
and technical achievements. The study focuses on the concert of patentresearch,
itspurposes; the concept of patent informationsources, their characteristics.The paper
provides the analysis of several patent and non-patent databases, reveals their main
features and assess the completeness of the information provided by various information
retrieval resource. Recommendations on the choice of the search databases are given. A
thematic search on wireless capsule endoscopy using patent and non-patent databases
available on the Internet was carried out. It was concluded that to obtain the most
complete picture, the patent research should be conducted using both patent and non-
patent information retrieval resource. The results of the research can be useful to carry
out a patent research in order to increase the efficiency of commercialization process of
the intellectual activity results in bringing goods into the international market.

Keywords: Patent database, non-patent database, patent research,
patent search, information retrieval system.

Nowadays the value of intellectual
property has greatly increased. New ideas in
various fields of knowledge lead to the
development of science and technology,
improvement of the standard of living in the
country, itsdefensive potentialities, etc. The state
of intellectual property of the country can identify
the state of the economic, cultural, social, etc.
development of the state.

Itisworth noting that in order to protect
the idea by the state, it should be patentable. The
legislation of many countries sets criteria for
patentability of inventions, utility models and
design inventions, one of which is the novelty.
The novelty of the various objects of the patent
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lawcan be defined in different ways, but generally,
itisjust search foranalogs.

Another important aspect of patent
research is economic one. It is worth patenting a
new invention providing itis profitable for the
rights possessor. Patent research implies market
research ofthe product ofinterest and the
conditions of its implementation, identificationof
key customers and their needs, analysis of the
competitiveness of theinvention, findingpotential
partners, identification of the best scientific and
technological gainsin the industry, etc.

Search for analogs can be carried out by
using avariety of information resources: scientific
articles, search engines, books, the Internet, and
others. It is worth noting that one invention can
have alarge number of related documents, soitis
essential to conduct information searches,
involving the greatest number of relevant and
credibleinformation.
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According to the World Intellectual
Property Organization’s (WIPO)statistics, each
year the number of patent applications filed in
various patent offices around the worldincreases
(Figure 1) [1], consequently,the number of
documentsthat shall be analyzed before admitting
results of intellectual activity patentableincreases
every day.

In the field of patent law for the search
for analogsspecialized information retrieval
resources containing content-date information on
existing inventions, utility models and design
inventions are often used.

The data used for search can be divided
intwo groups:. patent and non-patent information.

The patent information is commonly an
information about inventions, utility models,
industrial designs and trademarks declared as
objects of industrial property and/or officially
recognized as such by the patent office. Patent
information contains scientific and technical
information as well as information on the legal
status of protected sites and its subsequent
changes, authors, applicants and owners, the
transfer of intellectual property rights and others.
(2

Non-patent information may include
scientific papers, books, scientific, technical and
economic reports, design documents, etc.

Choosing theright patent and non-patent
documentation can save money on own research
and development and avoid duplication. It allows
to get license for inventions of interest and find
partnerswilling to cooperate on mutually beneficial
terms (patent information can be used to analyze
inventive activity of the enterprise) as well as to
determine the competitors, their strengths and
weaknesses.

Nowadays in the world,there are lots of
patent databases and resources, providing access
to them. They differ in the number of patent
documents, completeness of information,
additional analytical potential and access type to
the database/resource.

Information about patent databases, in
addition to the official sites of the information-
retrieval resources, can be found on Internet
portals, such as[3-5] and in articles[6]. However,
such resources often contain only linksto various
databaseswith abrief description of their contents.
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Another useful information sourceisthe
Patent Search System [7]—atool allowing side-by-
side comparison of the patent search systems that
have been reviewed by the Intellogist team. Patent
Search System contains legal information about
the organization that created the database, based
on thereviews, dataon the amount covered by the
patent information, patent family, quoting,
classifications, patent status and other information
related to the search of patent documents. However,
this resource provides only general information
about the usability of patent databases.

Moreover, the use of sources of non-
patent information when conducting a patent
searchisstill atopical issue, asthey are often less
known and available and are ignored by
researchers in connection with their alleged
insignificance.

So nowadays there is no resource
providing systematized comparative information
about patent and non-patent databased as well as
recommendations for their choice that can ease
the selection of the database for particular search
topic.

Thus, classification and description of
popular information retrieval resources containing
patent and non-patent documents is relevant in
terms of the completeness of the patent information
tofacilitatethework of devel opersof new products
inorder to increase the efficiency of the process of
commercialization of the results of intellectual
activity in the bringing of goods on the
international market.

In this paper the most popular information
retrieval resources containing patent
documentation, in terms of compl eteness of patent
information will be reviewed and compared. The
paper also provides guidance on the use of the
considered patent and non-patent databases.
Using obtained data the patent research is
conducted to prove the stated ideas.

The methodological basis for this
research has been formed mainly by analyzing
Federal Regulations on patent research, patent and
non-patent databases, articles and publicationson
thetopic, aswell as by experts’ insight.

Patent resear ch

Patent research isastudy of thetechnical
level and trends of the objects of economic
activity, their patentability, infringement,
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competitiveness (intended use efficiency) based
on patent and other information. At the sametime,
patent research has an economic focus, which is
to analyze the market of interest in order to assess
product competitiveness.

Patent research is conducted on the basis
of the analysis of sources of patent information
with theinvolvement of other types of information
(scientific, technical, economic and market),
containing information about the latest scientific
and technological achievementsrelated to product
development, state and prospects of the market of
products of this type.[8]

The purposes of patent research are the
study of the object's state of art, trends
identification, rational forecast of development,
research of markets of interest, establish consumer
needs and the requirements to the product,
identification of advanced scientific and
technological achievements, etc. [9]

The process of creating a new product
can bedivided into several stages, which differin
tasks and methods of their solutions:

. search for ideas;

. market analysis;

. analysis of production and marketing
possihilities;

. devel opment of termsof reference (TOR);
. scientificresearch (R);

. experimental development (D);

. experimental batch;

. organization of mass production.

The correlation of different types of
patent research with the stages of a new product
creationisshowninTable1[10].

Before proceeding to the patent database
search, it is necessary to correctly formulate a
script (keywords) that provides the optimal ratio
of completeness and accuracy of information
found by the search system. To thisend, the subject
area of interest is divided into several
technological areas, each of which are defined
using keywords specific to the field of terms to
define correctly the International Patent
Classification (IPC). Otherwise, search in patent
databases without correctly identified keywords
is practically impossible. Keywords are also the
selection criteria of relevant information for
subsequent analysis.

For example, tells consider the search
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results using FreePatentsOnline.com database
looking at the various requests and the number of
documents found by the system (Table 2).

Table 2 shows that the same words
arranged in a script in a different order and with
different syntax can greatly expand or narrow the
number of patent documents found by the system,
thereby affecting the accuracy of the picture of
the current level of technology.Thus, work on
patent research requires detailed preparation, clear
understanding of what kind of information the
researcher wants to find and precise formulation
of assignment for patent research.

Patent databases

Information technology can facilitatethe
work with patent information provided by patent
databases. In recent years, the establishment of
user-friendly search resources has received
increasing attention. Some of the ideas are
presented in[11-13]. Existing patent databases can
be divided into two major groups — the database
with free and paid access. L et us consider the most
popular search resources with free access as they
are used worldwide and can be easily accessed.

In this paper, we consider six popular
patent databases: Espacenet, FreePatentsOnline,
Google, The Lens (The Patent Lens),
PATENTSCOPE, USPTO.

The evaluation parameters of patent
information retrieval resources were chosen as
follows:

. Thenumber of patent documentsincluded
in database. This parameter shows the fullness of
patent search and breadth of information covered
by the researcher.

. The volume of provided information
about patent documents. Shows by which parts of
a patent document the search is carried out:
abstract, description, full text, etc.

. Highlightingscript keywords. Facilitates
visual analysis of patent document.
. Information aboutthe patent application.

Indicates the information completeness of each
patent document provided by the patent database.

. Types of search withinthe patent
database.
. Additional system functions.

These parameters are consideredas the
most important when choosing the information
retrieval resource, they because provide the most
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complete picture of the resource and the
information contained therein, which ultimately
affectsthe quality of patent research. [14]

For ease of comparison, the basic
information about the above free information
retrieval systemsisrepresented intheform of tables
(Tables3and 4).

In addition to the above-mentioned
patent databases, there are many free resources of
the state patent offices and regional patent
organizations.

When selecting a database that will be
used to conduct a patent search it is advisable to
first determineits purpose.

For example, in assessing the
patentability of an invention it is necessary to
check as many documentsfrom different countries
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aspossiblein order to avoid infringement of patent
rights of other inventors. In this case, it is
advisableto use adatabase, which collects patents
and applications of various patent offices,
containing awide range of documents.

When it comes to searchfor patent
clearance the situation is opposite. Since the
patent clearance is determined on a specific date
in a particular country, it is sufficient to check
patentsin force only inthisstate. For thispurpose,it
isrecommended to use the database of the national
patent office, and after that other resources, which
may include the inventions protected on a
particular territory.

Non-patent databases

According to research, patent documents

slightly duplicate the scientific and technol ogical

I World

A e gt e o

Fig. 1. The total number of patent applications filed worldwide in 2000-2014

Table 1. Correlation of different types of patent research with a new product creationstages

Types of patent research Search Market Analysisof TOR R D  Experimental Organization
for  analysis production, batch of mass
ideas marketing production
possibilities
Determination of + +
product requirements
The most effective + + + +
scientific and technical
dataselection
Technical level evaluation + + + +
Analysis of art trends + + +
Analysis of competition + + +
Legal protection of + + + +
new technical solutions
Examination on patent + + +
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information published in the non-patent literature.
“Crossing” of data in patent and non-patent
documentation is 5-30%. [15] Therefore, during
patent research in addition to the patent information
it is useful to analyze another scientific,
technological, market and economic information.

To facilitate the search of non-patent
information specialized databases with free and
paid access are devel oped. In many respects, they
resemblethe patent information retrieval resources
having akeyword search and often other additional
features such as advanced search of documents,
analysisof the obtained information, stats, charting,
etc.

Table 5 provides information about
popular non-patent databases containing the full
text of scientific publications and books, which
can be useful during the patent search.

Thus, based on the data presented in
Tableb, itisclear that during the patent searchitis
advisable to use large non-patent information
retrieval systems, as they contain important
scientific and technical information presented in
articles, books, conference proceedings, etc. These
materials can provide insight into the ongoing
researches, developed devices, materias, achieved
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results and the scientific team plansfor the future.
It should be noted that such databases can also
contain patent documents.

A non-patent database should be
selected depending on the purpose of the patent
research. If the theme is of sector-specific focus,
for example medicineg, it is advisable to primarily
usethe specialized resources, such as, for example,
PubMed. Then large reputable databases such as
Web of Science and Scopus are monitored.

In addition, it is useful to use analytical
functions of non-patent databases: selection of
necessary documents, building charts and graphs,
partitioning articles on publication sources, author,
citation index, etc.

Conducting a patent research using
patent and non-patent information

Based on data presented in this paper a
patent research on “wirel ess endoscope capsules’
was conducted.

The wireless endoscope capsules
(capsule endoscopes) were chosen as the object
of patent research. They are medical devices
intended for non-invasive examination of the
gastrointestinal tract (GIT) of the patient for the
presence of pathological and morphological

Table 2. Examples of requests.

Request Number of Comments
documents
found
(US patents)
bluetooth 282076 Search for documents containing the word «bluetooth».
If the field is not specified by the user, the search is
performed by all availablefields
bluetooth AND wireless 56002 Search for documents containing both words «bluetooth»

and «wireless» in one or several fields

TTL/bluetooth NOT wireless 42

Search for documents containing the word «bluetooth» in title,

excluding documents, containing the word «wireless» in any field

Search for documents containing the phrase «wireless device»
Search for documents containing the words «bluetooth» or

«wireless», but under otherwise equal conditions «bluetooth»
is four times more important than «wireless». 4 can be
replaced by any number

Search for documents containing the words starting with «wire»,

e.g.wires, wireless, wireside, wiretap, etc

Search for documents containing the words starting with «ro»

but containing only three letters, e.g. rod, rot, rob, rog, etc

«wirelessdevice» 50636
bluetooth™4 OR wireless 417848
wire* 1332958
ro? 1601669
APD/01/01/2000 3
APD/01/01/2000->NOW 2482609

till now

Search for documents with application date 01/01/2000
Search for documents with application date from 01/01/2000
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Table 4. Brief information about popular information retrieval systems (continuation)

Patent database

Type of search

Additional system functions

Espacenet

FreePatentsOnline

Google

The Lens

PATENTSCOPE

USPTO

- Quick Search (by keyword, names of individuals or
organizations);- Advanced Search (using any of the
availablefields);- Number Search (by number of
publication, application, priority date);- Classification
ECLA (Patent Classification System of the European
Patent Office).

- Quick Search (by application number or patent
number; keywords; publication date or priority date;
Classifier (US or IPC); inventor, his country, city, state;
applicant, his country, city, state; legal, procedural
information);- Expert Search(by script that contains a
special syntax, including the abbreviated names of the
search fields provided in Quick Search section, aswell as
special symbols).

- Quick Search (by keyword);- Advanced Search (by
words and phrases, patent number, title, inventor,
applicant, classifiers, type / status of patent; date).

- Quick Search (by keyword);- Advanced Search (full
description / full text, inventors, rights holders, title,
abstract, claims, applicant, references, publication
number, registration number, publication date, priority
date, jurisdiction, document type);- Biological Search
(by documents, including patent documents with DNA
sequences, protein sequences, etc.).

- Simple Search (by keyword in title page, any fields,
full text, Russian text, identifier / number, I|PC, names,
dates);- Advanced Search (by Patent Officeindicating
theregions: Africa, America, Asia, Europe, aswell as by
individual countries and among PCT;- Byfields
combination;- Advanced cross-language query, where the
search terms are entered, query language is selected,
deployment mode, accuracy and completeness of the
reguest areidentified.

- Quick Search (combining thefollowing fieldswith
“and”, “or”, “not”: al fields; name of the invention;
publication date; number of patent document;
application number, type and serial number; inventor,
his country, city, state; applicant, his country, city,
state; party receiving rights, its country, city, state;
classifier (USor IPC); abstract; filing datein the US; by
date of application publication or priority date; other
legal and procedural information, including US
interests);- Advanced Search (by script containing
specific syntax, including the abbreviated names of the
search fields provided in Quick Search section, aswell as
special symbols. It is also possible to define the search
interval).

Sorting found documents by
variousfields of search

Viapaid resourceAcclaimlP

Integrated Google translator,
and other Googleresources
including Google Scholar,
Internet resources, books

Charting, possibility to give
comment about the document,
create collections of patent
documents, analyze and
comment on collection

Sorting found documents,
automatic title and abstract
translation using Google
resources, presenting datain
tables or graphs

No
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Table 5. Brief information about non-patent databases
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Non-patent databases

Short description

Link

Databases of the
European
Bioinformatics
Institute

Web of Science

Scopus

PubMed

IEEE Xplore Digital
Library

DOAJ — Directory of
Open Access Journals

Google Scholar

Contains awide range of molecular databases, aswell as
more than 100 different services. The resource allows
complex queries, and analysis of the results.

Web of Science™ Core Collection provides accessto
some 12 000 high-ranking journalsall over theworld,
including open access, aswell asto 160 000 conference
proceedings from 1900. It covers articlesin 250 different
scientific area. The system allows searching and filtering
articles by subject, author, title, journal, publisher, year,
editor, etc. Service indicates the number of citations of
eacharticle.

Theresourceincludes some 55 min documents, including
21,000 medical and scientific journal's, 50,000 books and
6.5 min conference proceedings, aswell as 24 min patent
documents.The system allows to search and filter articles
by author, subject, title, abstract, keywords, journal,
publisher, language, list of references, conferences, ISSN
(International Standard Serial Number), DOI (digital
object identifier), or country. Service indicates the
number of citations of each article.

The database provides access to over 3.3 min articles on
medicine, chemistry, biology, etc. PubMed contains more
than 24 min linksto biomedical literature from
MEDLINE, to scientific journals and online books.
Citations may include links to full text.It enables full-text
search, by abstract, title, author, journal, book, year of
publication, pages, reviewer, language, and by otherfields
in combination.

It contains some 3.8 min technical articles.The resource
allows to search articles by author, title, abstract,
keywords, publication, journal number, article number,
ISSN, etc., combining these fields. It is also possible to
individually select articles with open access and filter the
results by date, author, journal title and other
parameters.

The resource provides access to 1.8 min articles on
various topics from over 10,000 journals with open
access from 136 countries. DOAJ provides al the
necessary output data about the article and alink to the
full text.It allows searching by name, subject, abstract,
author, journal, year, language, country of publication,
ISSN, DOI, and others.

The resource provides access to articles on different
topics. It allows searching by keyword, author,
publication year / period. Google Scholar allows an
author to create a profile with scientific publications and
track their citations, as well as automatically update
citation index and h-index [16]. It indicates the number of
citations of each article, and direct links to these papers.

http://www.ebi.ac.uk/
services

http://
apps.webofknowledge.conV

http://www.scopus.com/

http://

www.nchi.nlm.nih.gov/

pubmed/

http://ieeexplore.ieee.org/

http://dogj.org/

http://scholar.google.ru/
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In general, the screening procedure with
the wireless endoscope capsule is the following:
the patient swallowsthe capsule having asize of a
large pill with abuilt-in camerathat slowly passes
through the human digestivetract capturing images
of the internal walls. The obtained data is
transmitted to the external recording device. Then
images are sent to a personal computer of
gastroenterol ogist who performsthe analysis.[17-
2]

The patent search was carried out using
free databases. FIPS (www.fips.ru), USPTO (http:/
/www.uspto.gov/patents-application-process/
search-patents), WIPO (https: [ [/

institutional affiliation

patentscope.wipo.int/search)and EPO (http://
Www.epo.org/searching/free/espacenet.html).

As countries for search Russian
Federation, China, Japan, Republic of Korea, and
Germany were selected, asthese statesareleading
in the development of electronics and medical
equipment. The United States were selected
because they patent the vast majority of foreign
inventions. Another leading devel oper of wireless
endoscopecapsules is a Given Imaging company,
Israel[22]. However, it was revealed that the
company is primarily patentingitsdevelopmentsin
the US, and then in Israel, so Israel has not been
included in the search.

Thesearch retrospectiveis 14 yearssince
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wireless capsule endoscopy has been widely used
since the beginning of the XXI century, and the
effectiveness of this procedure was provedin 2001
[22].

The following keywords were chosen:
endoscopic capsule, capsule endoscope, wireless
capsule endoscopy, pill, endoscopy.

As a result of the search 63 patents
dealing with wireless endoscope capsule were
selected. Figure 2 showsthetotal number of issued
patents and the number of active patentsin chosen
countriesfrom 2001 to 2014.

Asit can be seen from Figure 2, most of
the developments in the field of capsule
endoscopy are patented in the United States, China
and Japan. Slightly lower activity is observed in
the Republic of Korea. It should be noted that in
Chinaand Republic of Koreaall patentsare active
that demonstrates the importance of proposed
solutions and their demand in the market. Lowest
patent activity isrecorded in Germany and Russia.

88% of selected documents belong to
commercial companies, among which theleading
place is occupied by the Japanese Olympus
Medical Systems Corporation. Among non-profit
organizationsthe leaders areuniversities of China
(4 patents), Republic of Korea (2) and Russia (1,
not active). This can be explained by the fact that
the theme of capsule endoscopy isinteresting not
only for commercial organizations, but also for
young researchers and research teams at
universities—that meansthat the problemis quite
relevant and has good potential for a scientific
development.

Figure 3 shows the curve of inventive
activity (real) in patenting the wirel ess endoscope
capsules and its trend. The trend reflects the
positive dynamicsof inventive activity inthefield
of improving the performance of the wireless
endoscope capsule.

In addition to patent databases thematic
search was also conducted by non-patent
information retrieval resources. PubMed (http://
www.nchi.nlm.nih.gov/pubmed), Scopus (http://
www.scopus.com), Web of Science (http://
apps.webofknowledge.com) and DOAJ (http://
dogj.org).

Theretrospective is 10 years; the search
was carried out in al countries.

During the search analytical capabilities
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of theinternational citation database Scopuswere
used.We entered the key phrase “wireless
endoscopic capsule’. Analysis of trends in
publication activity was conducted by the method
of extrapolation of thetime series.

Figure 4 shows the statistics by the
countries on articles publication devoted to the
wireless endoscope capsules. The data obtained
from non-patent sources largely coincided with
the information extracted from patent databases.
All the countries selected for patent search (except
Russia), were found among the 12 most active
countriesin terms of publication activity.

Figure 5 presents the number of articles
over the years. The trend of publication activity,
as well as inventive activity, shows a positive
dynamics.

However, during the analysis of patent
and non-patent information somedifferenceswere
reveal ed. For example, the publication of scientific
articles often deal with universities, research
institutes or hospitals, on which basis medical
studies are conducted (Figure 6). There are
virtually none commercial organizations.

Moreover, another peculiarity was
defined: in spite of the fact that the patent search
showed that in Russia today there is no valid
patents and, therefore, Russian scientists are not
interested in the field of wireless capsule
endoscopy, infact, active developmentsare carried
out, for example, based on the National Research
Nuclear University “MEPhI” (NRNU MEPHI). Non-
patent search showed that active developments
are performed on the basis of NRNU MEPhHI. The
scientific groupisworking on creation of awireless
endoscope capsule “Landish”, which is be highly
competitive in functionality with the existing
foreign analogues. Several patent application have
been filled and a number of scientific articles on
capsule endoscopy were published.[23]

The performed thematic patent search
showed the inventive activity in the field of the
wireless endoscope capsules. It also reveal ed that
during the search it is essentialto use both patent
and non-patent databases whichcollect current
scientific publications, due to the fact that:

. research papersare availableto the reader
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almost immediately after they were written (from
article submission to paperpublication it may take
just few weeks), while the publication of the
invention description becomes available only
eighteen months after the application isfilled;

. scientific papers can propose adisputable
ideathat has no evidenceyet or objective forms of
expression (whilefor patent protection aninvention
should meet the statutory patentability criteria),
but that can hit other inventors upon the new
breakthrough developments;

. non-patent publications give more
information about the research and scientific
componentsof theinvention, show the experimental
and testing results as well asthe evaluation of the
development effectiveness,

. non-patent publications allow to quickly
get feedback on the work from other researchers
and research groups, including foreign ones, for
example, intheform of areview.

Thus, the study presented in this paper
can be used to facilitate the patent researches in
different spheres. Based on devel oped theoretical
statements the patent research on wireless
endoscope capsuleswas carried out. Theresearch
can be used during commercialization of the
endoscopic capsule developed in the NRNU
MEPhI. The results of the study can also be used
to conduct patent search on different topics and
for other purposes.

In the future, it is planned to describe,
classify and systematize the resources that can be
used during registration of software and databases.
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