®

Check for
updates

Collection and Integration of Patent Data
for Analysis and Validation of Brazilian
Technical Production

Raulivan Rodrigo da Silva' ®9 Thiago Magela Rodrigues Dias!,
and Washington Luis Ribeiro de Carvalho Segundo®

! Federal Center for Technological Education of Minas Gerais (CEFET-MG), Belo Horizonte,
Brazil
{raulivan, thiagomagela}@cefetmg.br
2 Brazilian Institute of Information in Science and Technology (IBICT), Brasilia, Brazil
washingtonsegundo@ibict.br

Abstract. The main objective of this work is to present an overview of Brazilian
technical production from the analysis of patents registered in national repositories
such as the National Institute of Industrial Property (INPI), as well as in interna-
tional repositories such as Espacenet. Initially, all the INPI patent identifiers are
collected so that later, all the data of these patents are collected in the Espacenet
repository. In this way, a large local data repository is characterized, standing out
for having consistent and structured data. This strategy makes it possible to ana-
lyze the entire dataset with the adoption of several metrics, making it possible to
present a broad and unprecedented portrait of Brazilian technical production. With
the dataset retrieved, it is still possible to validate other repositories or datasets,
such as the curriculum base of the Lattes Platform, in which their curricula in gen-
eral do not have all the information about the patents duly registered. However, it
is concluded that the collection and integration of data extracted from patent docu-
ments and stored in local repositories, significantly enable patentometric analyzes
that could not be performed in distributed repositories.
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1 Introduction

The 21st century has been fertile ground for the creation of technological structures,
and more than ever, the rapid evolution of these technologies has been visible. Daily,
new devices, applications, digital media permeate the market, bringing better versions
of resources and/or functionalities that we knew until then or presenting new solutions.
As a result, organizations in this market are committed to constantly monitoring their
activities and the viability of their products and services offered, being necessary to
implement innovations that retain or increase the customer base [1]. A good part of
the inventions and innovations generated originate from research initiated in public and
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private educational institutions, which has been increasing over the years, making them
a great pole of national innovation. This factor stimulated the creation of laws and norms
that aim to protect the intellectual property generated in universities and also centers that
aim to assist in the process of creating patents and enabling the relationship between the
academic and marketing sectors, encouraging educational institutions and researchers
to increasingly lean towards the filing of patents [2].

It is possible to find several surveys that are based on the number of patents filed
and the number of patents granted, using them as parameters to determine the volume of
technological innovation in a given country or institution. However, this is not enough
to understand the whole scenario. As [3] states, it is not possible to say that all patents
really contribute to the growth of science and technology, or even if they bear fruit for
their holders and inventors.

Therefore, as with scientific productions, in the context of technical production, there
are also repositories of patent records, such as the pePI (Industrial Property Research)
maintained by the Brazilian patent management body INPI (National Institute of Intel-
lectual Property). As in Brazil, each country has its own body responsible for managing
the filing and granting of patents, as well as making them available for consultation. In
addition, there are international repositories for patent registration, some of which, such
as Espacenet, are of recognized relevance. Espacenet, which makes it possible to consult
patents from approximately 70 countries in a single repository, stands out in view of the
amount of data available.

Therefore, this work aims to broaden the understanding of nationally constructed
patenting activities, seeking to evaluate the main actors, the hidden collaboration net-
works and the result that these inflict on the evolution of science. Therefore, this study
proposes a technological tool for the collection and treatment of data from national
patents available in the Espacenet repository, aiming to build a local repository that
enables all the objective analyses.

2 Related Works

Studies based on information obtained through patent data have different approaches
and have a quantitative, technological, innovation management, social, among others.
Because itis a topic with a wide variety of works published, a small group was selected, in
which the main theme is patentometry. The criteria defined for the selection of these stud-
ies were: publications that are available on the web, in Portuguese or English, published
in the last 10 years and whose objective is to analyze patent documents of any nature.
THE research was carried out in the year 2021 between the months of April and July,
using the following search terms: in Portuguese “patentometria” and in English “paten-
tometry”. Using the following repositories: Arca (Fiocruz), Digital Library of Theses
and Dissertations, Google Academic, Microsoft Academic, CAPES/MEC Journal Portal
and SciELO.

The authors address the dimensions of intellectual property in their work, concep-
tualizing and highlighting patents as a rich source of data for research in the field of
Human and Social Sciences, particularly in Information and Communication Science,
as well as the importance of using them in the transfer of technology between countries
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and organizations, since the information contained in patent documents, in rare cases,
is reapplied in other sources of information. In their work, the authors do not actually
carry out a specific analysis of patent data, however, they emphasize the importance of
using the information contained in patent documents and present several strategies for
data analysis, presenting directions for researchers interested in the subject [4].

The authors present in their work an overview of patentometry in international infor-
mation science journals. They begin their work citing bibliometrics and scientometrics
as the most relevant methodologies in the studies of informatrics, as they cover a large
area of study. Complementing, they emphasize that patentometry as a tool of compet-
itive intelligence in science and innovation, providing indicators as a substantial basis
for decision making. Since patentometry is characterized by establishing indicators that
seek to identify innovation activities and technologies, through information extracted
from patent documents. To establish an overview, the authors carried out a study at the
international level, verifying the state of the art of research in patentometry in the area
of information science. Per through research in journals with Qualis Al to B2 concepts
from 1998 to 2013, for terms referring to patentometry, such as: patent, industrial prop-
erty, innovation patent and analysis patent. They conclude the work by stating that the
analysis of patents is an important tool for competitiveness in research, which allows
the identification and conversion of scientific knowledge into technological knowledge
[5].

The author presents in his master’s dissertation, an analysis of patents granted
by Brazilian Public Universities in order to identify factors and/or characteristics that
encourage the filing, and consequently, the granting of patents. The collection of patent
data for analysis was performed in the database of the INPI, in which it was possible
to collect patent data from 29 universities, out of the total of 106 universities surveyed,
65.2% correspond to universities in the southeastern region of parents. Based on the CIP
(International Patent Classification) of the collected patents, it was possible to observe
that the area of knowledge with the highest number of patents granted is “Chemistry
and Metallurgy”, in which the researchers who patent the most were professors with a
background in Chemistry or Mechanical Engineering. The author also emphasizes that
there is a strong presence of the public sector, since for the most part, co-ownership is
constituted by funding and research institutions. In conclusion, the authors highlight the
importance of Technological Innovation Centers (NITs) in public institutions as actors
that contribute to implanting the culture of patenting in the country, which consequently,
contribute in an indispensable way with the technological evolution of the country [6].

The authors propose in their work a methodology to assess the technology, through
scientometric and patentometry techniques, thus serving as decision-making support
tool for organizations regarding the introduction of new technologies. Through a model
composed of 9 steps,(1) Definition of terms, where the words or expressions that you want
to obtain greater information; (2) Validation of terms by experts, where defined terms are
reviewed and approved by experts in the related field; (3) Definition of the bases to be
used, through previously established criteria; (4) search for terms in the defined bases;
(5) Extract the found records to form a local database, to enable the analyses; (6) Perform
data cleaning, correction of possible errors typing, duplication and standardization; (7)
Generate lists, graphs and tables; (8) Analyze the information generated; (9) Conclusions
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and results. The authors further argue that the proposal makes it possible to provide
decision makers with scientific databases that will serve as a basis for decision-making,
as evidence of offers of knowledge for the development of technology, as well as its
demand [7].

The authors point to patentometry as an indispensable tool for the proposition of
technologies for the chemical industry, since the prospection based on quantitative and
qualitative methods, are in fact important to enable the conceptualization of tion of
plausible proposals in the state of the art. Next, they explore some indicators presenting
its process of construction of its relevance in the technological panorama. You authors
conclude by mentioning that patentometry is a little explored area in Brazil despite its
competitive value [8].

Several other works have used data recorded in patent documents to analyze technical
production [9, 10].

3 Methodology

This article is a case study, that is, an empirical study that investigates a particular
phenomenon, within a context in which there are still gaps in the literature, as stated
[11].

A priori, information was collected regarding patent documents deposited at the INPI
in the period from 01/01/1900 to 12/31/2020. With the data in hand, the patent data was
consulted in the Espacenet repository, using the patent filing number collected at the
INPI. This set of data extracted at INPI as well as at Espacenet is the set of data analyzed
in this study, a study of great relevance, mainly due to the techniques implemented, as
well as the breadth and consistency of the data collected.

After collecting patent data, using the LattesDataXplorer framework developed by
Dias [12], data was collected from the curricula registered on the CNPq Lattes Plat-
form, which have registration information and/or participation in the patent filing. With
this data, algorithms were developed to equalize the entire database obtained from the
curricula, and also to remove information from users without registered technical pro-
duction or without a valid number of patent registrations. The objective of this strategy
is to verify the consistency of the patent data registered in the curricula registered on
the Lattes Platform, as well as to enable analyzes that can consider various information
from the proponents that are not in the patent records, but informed in their CVs, such
as, for example, data on academic training, areas of activity and scientific production.

3.1 Data Acquisition

The patent data acquisition process was divided into two stages, (1) initially the data
collection at the INPI and processing of the patent filing numbers, and later, (2) the
validation and collection of patent data from the patents extracted at the Espacenet
repository. Figure 1 presents the schema created for the data collection process.

To collect patent data at the INPI, the patent search tool pePI (Research in Indus-
trial Property) maintained by the INPI was used, where it is possible to consult patent
documents by informing login and password or by anonymous access. What differs
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Fig. 1. Overview of the data collection process

between the two forms of identification is that choosing to inform the login and pass-
word will allow access to more services, such as the availability of documents in PDF
format, among others, but to achieve the objective of this work, anonymous access is the
enough, therefore, the same was used.

When entering in the search field “(22) Deposit Date” the start date “01/01/1900”
and end date “12/31/2020” and select the “search” option, the system returns a page with
the list of 862,726 patents spread over 8,627 pages displaying 100 records per page. To
optimize data collection, an algorithm was proposed to enable a computational process
in order to automate the collection, consisting of 5 steps:

1. Perform anonymous login to retrieve the credentials needed to perform the search;

. Access the advanced search, informing the credentials obtained in the previous step;

3. On the advanced search screen, enter the start date 01/01/1900 and the end date
12/31/2020 in the field “(22) Deposit Date” and trigger the search event;

4. Scroll through the entire patent listing displayed on the result page

a. For each patent, access the details page:

i. Parse the HTML (HyperText Markup Language) content of the detail page and
retrieve the information: “Order number”, “Deposit date”, “Publication date”,
“Depositor Title”, “Inventor” and “ICP Classification”.

ii. Store the retrieved information in a CSV (Comma-separated-values) file;

iii. Back to patent listing;
5. Repeat step 4 for all search results pages.

Through web scraping and web crawler techniques, this entire strategy was coded
using the Python programming language.

During the tests of the developed algorithm, it was possible to identify a limitation
in this approach, due to the large volume of data, for reasons of platform security, the
credentials expire after a certain time. To circumvent this limitation, monthly periods
were used for the “Deposit Date” filter. Therefore, storing the data in CSV files, one file
for each year, the collection was performed between the months of April and June 2020.
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With the data collection at the INPI completed, the next step was to identify each
patent collected at the INPI, on Espacenet, and later extract its available data. Only the
set of patents that are identified on Espacenet will be considered, due to the completeness
and consistency of the data.

Espacenet is a worldwide intelligent search service that provides free access to infor-
mation on inventions and technical developments from 1782 to the present. Its query
interface is simple and intuitive, making it accessible even to inexperienced users, cur-
rently containing data from more than 120 million patent documents from all over the
world [13]. The Platform offers smart search features, in which it is possible to enter
the desired term where it is searched in several fields of the patent, being able to enter
up to 10 terms separated by space. The service was designed to be used by humans, not
allowing automatic queries or batch retrieval, when this is necessary, the use of OPS
(Open Patent Services) is recommended.

OPS is a web service that provides access to data stored in the EPO (European Patent
Office) database through web services using RESTful architecture. Making use of XML
(eXtensible Markup Language) and JSON (JavaScript Object Notation) standards to
format the response data to requests, according to the parameterization. Consequently,
the development of self-extracting applications and robots to download large volumes
of data becomes viable.

The retrieval of data referring to each patent is made possible using the patent search
available at OPS, using the patent application number as a selection criterion. The order
number is important for patent identification both at INPI and Espacenet, as each patent
has its own unique filing number. The composition of the patent filing application number
at the INPI has two different formats, in which one was used for older patents and another
format is currently adopted. Since January 2, 2012, the new format is assigned to new
patent applications (invention and utility model), industrial design and geographical
indication [14].

The format assigned to patents filed up to 12/31/2011 is composed of the following
format ZZ XXXXXXX-D, where ZZ refers to the nature of the protection, XXXXXXX
an annual serial number composed of 7 digits, and finally, D, which is the verifying digit.

The new format established aims to meet the INPI’s international integration policy,
meeting the standards internationally suggested by WIPO St133 published by WIPO
(World Intellectual Property Organization). This new format has the following structure
BR ZZ AAAA XXXXXX D CP, where BR is the identification of the country, ZZ is the
nature of the protection, YYYY year of entry into the INPI, XXXXXX numbering that
corresponds to the order of filing of applications composed of 6 digits, D the check digit
and finally CP that corresponds to the publication code, the legal status of the request
with the INPIL.

Espacenet adopts the international standard WIPO St13 to store information about
patents, which implies processing the filing application number before performing the
search on Espacenet.

Based on a set of defined rules, it was developed using the Python programming
language, an algorithm that goes through all the patents collected at the INPI, and applies
all the defined rules, storing the results in CSV files, one file for each year of filing.
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After processing the patent filing numbers, an algorithm was developed using the
Python programming language, which runs through all the CSV files with the results
of processing the patent filing numbers and making use of the services available in the
OPS, performs the consultation of each patent, using the previously processed patent
application numbers as search criteria, storing each patent located in the Espacenet
repository, in a file in.json format. After 241 h of running the algorithm, it was possible
to retrieve data from 722,347 patents successfully identified on Espacenet, about 83%
of the 862,726 patents collected at the INPI. The collection was carried out between the
months of July to December 2020 and January and February 2021.

The next step of this work was to collect CVs registered on the Lattes Platform
that have patent information, such as the filing application number or the patent title, in
order to validate such information with the set collected from Espacenet. The process of
collecting and selecting curriculum data from the Lattes Platform was carried out using
the LattesDataXplorer framework [12].

4 Results

As a result, initially, 722,347 patents were identified in the Espacenet repository, about
83% of the set of patents collected at the INPI, a hypothesis for unidentified patents is
given by the fact that they have not yet been made available in the Espacenet repository,
or by problems in identifying the correct format of the patent application number.

With the set of patent data retrieved from the Espacenet repository, an analysis of
annual patent filings was carried out, presenting data between 1972 and 2020, with the
year with the highest number of patents filed being 2012, with a total of 30,774 deposit
requests (Fig. 2). It is also worth noting that there was a continuous growth in the number
of deposits until 2012. And afterwards, a significant drop.

In order to evaluate the representativeness of patent records registered in the Lat-
tes Platform curricula and duly identified in Espacenet, an analysis using a verifica-
tion between the sets was carried out. Of the total of 72,256 records with patent data
extracted from 29,514 curricula, after processing and cleaning the data referring to
patents extracted from the Lattes Platform curricula, it was possible to identify 15,252
patents from the set extracted on Espacenet, Fig. 3 shows the distribution of patents
identified in the CVs by year of filing.

The patents reported in the curricula registered on the Lattes Platform were deposited
between the years 1975 to 2018, with a greater concentration between the years 2002
and 2016, highlighting an increase in the number of patent deposits between the years
2000 and 2018. It is noteworthy that the set of CVs used in the analysis were collected
in 2019, which justifies the absence of patents in recent years, a sudden drop is possible
in 2018, as some patents may not have been registered by their proponents.

Given this, several analyzes can be made possible for a better understanding of the
retrieved dataset. Each patent, according to its nature and purpose, receives a classifi-
cation according to the international patent classification system, the IPC (International
Patent Classification), most of the patents produced by researchers with information
extracted from their curricula, about 32%, are classified as “A-Human Needs”. Figure 4
presents a graph with the patent classifications reported in the Lattes Platform curricula.
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In a general context, most Brazilian patents receive the classifications, A - Human
needs (32%); B - Processing operations, transport (14%); and C — Chemistry (23%).
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Fig. 4. Classification of registered patents in Lattes Platform curricula. A - Human needs; B
- Processing operations, transport; C - Chemistry; Metallurgy; D — Textiles, Paper; E — Fixed
constructions; F — Mechanical engineering, Lighting, Heating, Weapons, Explosions; G — Physics;
H - Electricity.

Given the above, several new analyzes can be carried out, mainly through the inte-
gration of Espacenet data repositories and the data recorded in the Lattes Platform cur-
ricula. Such analyzes will be important to better understand how technical production
has evolved in the country and the profile of researchers who have deposited patents.

5 Final Considerations

From the results obtained by the extracted data set, it was possible to verify the great
viability and scientific value of adopting patent information as a source of data for
analyzes about the technical production of a country, region or area of knowledge,
characterizing as of paramount importance for understand the national technological
scenario. The group of Brazilian patents identified in Espacenet is characterized as a
significant portion of the entire set of data registered at the INPI, in view of the high
complexity in identifying them in Espacenet, due to the lack of a standard for converting
the deposit numbers of patents registered until the year 2011.

Assessing the representativeness of the patents registered in the Lattes Platform cur-
ricula in international repositories is presented as an important alternative, considering
that such identification may even enable a validation of the data recorded in the cur-
ricula. Only 72,256 patent records were identified in the set of more than 6.8 million
CVs analyzed. Few CVs present patent information, that is, only 1% of CVs have patent
records, highlighting the need for a study to better understand this type of production.
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