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ABSTRACT

Over time the sport has been presenting to society the best athletes in the most varied sports modalities.
Technological innovations play an important role in the context of adapted and Paralympic sports. The objective
of this research is to map the technological innovations protected by Intellectual Property aimed at Paralympic
sports. Three searches were conducted in the World Intellectual Property Organization (WIPO) database to
identify patents granted and deposited. For this, the expressions "Bicycle chair”, "sports Wheelchair" and
"handcycle™ were used as search terms. The results showed an increase in the number of patent applications
between 2015 and 2018, with the United States and China being the countries with the highest number of
deposits. A more effective participation of independent inventors and companies in relation to patent
applications was perceived, to the detriment of the low participation of universities in the production of assistive

technologies.

Keywords: Paralympic Sports; Assistive Technology; Patent; Handicapped.

Date of Submission: 20-12-2018

Date of Acceptance: 04-01-2019

l. INTRODUCTION

The science of sport is an area centered on
the development of research aimed at the
understanding and orientation of sports practice, as
well as for the generation of scientific and
technological products [1]. The consequent results of
the researches developed in the area, like the
technological innovations, can influence
significantly in the sporting environment. Ghiggi,
Damico, and Loguercio [2] point out that
technologies appear as integrating elements of the
new world scenario of sports and contribute to the
improvement of athletes performance, technical
procedures and safety.

The sports universe historically has always
sought to identify and provide a prominent scenario
for the most skillful, competitive and complete
human beings in specific sports modalities. The
privilege of honor and merit has always been
directed to the genetically favored, to those who
were born with a pre-disposition for a certain
activity, since high level athletes have a distinct
body constitution [3]. Thus, being a successful
athlete is a factor that is not only related to the desire
and will of the human being. Factors such as
biological and genetic individuality have always

presented themselves as determinants in the context
of sports science. Souza, and Lopes [4] explain that
the various sports modalities already determine the
body patterns required of their practitioners, such as
the ideal physical biotype, for example.

With regard to adapted and Paralympic
sports, Matveev [5] clarifies that it is necessary to
understand them as a practice developed and
elaborated for people with some type of disability,
being also composed by specific and systematized
rules in order to allow equality and loyalty in the
pursuit of sports and athletic improvement. Schmitt,
Bertoldi, Ledur, Begossi, and Mazo, [6] analyzed the
scientific production in Brazilian Physical Education
journals and identified that among the points most
cited in the articles are, sports initiation, physical
fitness  assessment  associated  with  athlete
performance and public policies, measurement of
anthropometric measures, body composition and
metabolic rates, physical tests, identification of
motor skills related to modalities. Soon, one
perceives a similarity with the sport thought for the
people without disability and directed to the same
focus, the maximum yield of the athlete.

The practice of sports needs to consider the
abilities, capacity and limitations of each athlete [7].
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Thus, adapted and Paralympic sports emerge as
sports modalities that counteract the natural selection
patterns traditionally imposed in the sports
environment. In this context, technologies assume a
relevant role in the possibilities of application and
impacts on the achievement of athletes results and
performance, such as the expansion of functional
capacity [8].

In view of the above, some questions seem
pertinent: What factors influence the athletes'
inclusion in Paralympic sports? To what extent does
technology contribute to the inclusion of athletes?
Are technologies developed and applied in adapted
and Paralympic sports being patented? Given this
scenario, this research aims to map the technological
innovations protected by Intellectual Property
directed to Paralympic sports.

1. METHODOLOGY
Aspects related to the tabulation, organization and
systematization of information are presented.

1.1 Search Type

This research is considered as gquantitative,
regarding the approach, and the data were organized
and presented through numbers and graphs.
Regarding the objective the research is descriptive,
and as for the technical procedures it is
documentary.

I1.11 Data collection and procedures

A search was made in the World
Intellectual Property Organization (WIPO) database
to identify granted and deposited patents for
technologies developed for athletes who practice
adapted sports. For this, the expressions "Bicycle
chair”, "sports Wheelchair" and "handcycle" were
used as search terms. Initially, each search
expression was entered in the "search" field, and
then clicked on the "advanced search" tab.

After the identification of the patents that
presented the defined search terms, we carried out
the analysis of the abstracts to select only the patents
of technological products that were developed to be
applied in Paralympic sports and parathletes. Then, a
structured script was elaborated with the
information.

1. RESULTS AND DISCUSSION

With the search in the WIPO database and
the search term "Bicycle chair" it was observed that
there was an increase in the number of deposits and
publication of patents (Figure 1). This increase was
more marked starting 2003, with the highest results
starting the decade of 2010. It is noted that
researchers in the area are seeking not only to
develop technologies, but also to protect them.
These results are in line with the findings of Ferreira,
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Parreira, and Nabout, [9], when they showed that in
the period between 2015 and 2017 there was an
increase in the number of patent deposits on sports
technologies for the disabled deficientes.

Fig. 1 - Evolution of the number of patent
deposits with the search term "bicycle chair”
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Source: Research Data (2018).

This growth in the number of request and
publication of patents of technologies for use by
people with disabilities was also observed by Silva,
Costa, Ferraz, Quoniam, and Reymond, [10]. These
results are presented as a source of technological
information, signaling that researchers and inventors
are developing research aimed at the generation of
technological products with a focus on social
inclusion and the improvement of parathletes
performance. Information coming from patent
documents are important indicators to support
decision making in the context of Science,
Technology and Innovation (C, T & I) policies [11].
Patent applications filed in the WIPO database come
from different regions of the world. Of the patent
applications with the search term "bicycle chair",
55% come from China, 15% from the Republic of
Korea, and 15% from the United States (Figure 2).
China's broad participation demonstrates that its
researchers and inventors are developing research
and technology that contribute to the inclusion of
disabled athletes on the sporting scenario.

Fig. 2 - Patent depositor countries with the search
term "bicycle chair".
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In addition, Nadalini; Torres; Kalid [12]
present China as one of the leading countries when it
comes to patent publication. Authors [10] have
carried out a mapping of assistive technologies and
their applications from patent deposits and found
that China is a strategic country in the registration of
patents related to this type of technology and, in
addition, most inventors and depositors are Chinese.
The fact is that the interest in producing technologies
directed to people with disabilities makes possible
the insertion and integration of this public in the
most different social spaces. This type of technology
reduces the functional limitations, helping in the
performance of the activities and the reduction of the
incapacities [13].

Regarding the profile of depositors, it was
observed that 67% of the patents were deposited by
independent inventors, 27% by companies and 6%
by University (Figures 3). There is significant
participation of independent inventors in the
development of research and technological products
in the area. In studies carried out in several areas, it
is possible to observe a more effective participation
of companies, such as the results found by
Gongalves, and Bezerra [14] who, through a
technological prospection in the Questel-Orbit
database, found that 83% of depositors are
companies and only 17% are independent inventors.

Fig. 3 - Profile of patent depositors with the search
term "bicycle chair"
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Source: Research Data (2018).

By analyzing the information in detail with
regard to depositors, it was found that the inventor
Zhuang Kexiang possesses the largest amount of
patent deposits. And among the companies that have
deposited the most, Selle Royal, manufacturer of
saddles for bicycles, has the largest volume of
deposits. These percentages indicate that universities
seem to be far from the discussions about the
importance of the development of researches and
technological products aimed at improving the
performance and the quality of life of people with
disabilities, and it is therefore necessary to stimulate
research in universities.
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Applying the search term  "sports
wheelchair" it was found that there was an increase
in the number of patent deposits. It is possible to
notice that from the decade of 2010 the increase in
the number of published patents is more pronounced,
especially in the years 2015 and 2017 (Figures 4).
These results corroborate the information presented
in Figure 1, showing that the development of
assistive technologies has been a subject of interest
to researchers and inventors.

Fig. 4 - Evolution of the number of patent deposits
with the search term "sports wheelchair".
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According to Soares, Fontes, Ferrarini,
Borras, and Braatz [15], there is currently a wide
variety of artifacts that help people with some sort of
limitation. They are assistive technologies that
enable the integration and accessibility of people
with disabilities. Specifically in relation to sports
chair, it is observed that they are being produced and
opportunized in the market, making their presence in
Paralympic sports increase with each competition.
Torri e Vaz [16] argue that man and machine
complement each other, the results achieved being a
consequence of this interaction. The fact is that
technology is prominent in the Paralympic
environment and its growth is noticeable.Of the
volume of patent applications with the search term
"sports wheelchair”, 41% come from the United
States. It is noteworthy that some countries, although
recognized worldwide for their innovative potential
and Science and Technology policies [17], such as
Australia  (10%), Germany (10%), showed
significantly lower percentages relation to the United
States (Figure 5).
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Fig.5 - Patent depositor countries with the search
term "sports wheelchair".
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The results presented in Figures 2 and 5
also show the countries that are most engaged in the
development of research and production of assistive
technologies. Comparing the percentages presented
in the two figures, it is observed that China and the
United States stood out in the volume of patent
applications deposited in the WIPO database in
relation to assistive technologies. These results are in
line with those presented by Consoni, and Moura
[18], who highlighted the participation of the two
countries in the volume of patent deposits in the
world context.

Regarding the profile of patent depositors
with the search term "sports wheelchair”, it was
observed that 75% of patents were deposited by
companies, 20% by independent inventors and 5%
by University (Figure 6). By analyzing the collected
documents, Guangdong Shunde Yitu Sports
Technology Co. Ltd., a Chinese manufacturer of
plastic pipe and fittings, has been found to have the
largest number of patent deposits.

Fig. 6 - Profile of patent depositors with the search
term "sports wheelchair".
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Comparing the results presented in Figures
3 and 6, it is observed that the participation of the
independent inventors and the companies behaved
differently in both situations. While in Figure 5 the
independent inventors assume greater participation,
in Figure 6 this protagonism is assumed by the
companies. However, what stands out most is the
low percentage of participation of universities in the
two contexts, which are practically equal, 6% and
5% respectively. This reinforces the need to
stimulate the participation of the university in the
production of research and assistive technologies,
something already indicated previously in this
research.

V. FINAL CONSIDERATIONS

The technological innovations developed
from the actions of independent researchers,
companies and universities are fundamental for the
insertion of people with disabilities, both in
Paralympic sports and in any social context. The
increase in the volume of patent applications
evidences an interest on the part of researchers in
developing assistive technologies, as well as a
special attention to the protection of the intellectual
property of their creations.

Research in the field and the consequent
technological products have been taking place
prominently in the United States and China. It is still
necessary to stimulate a more effective participation
of universities in the development of these
researches, since these institutions are poles that
generate intellectual capital and have, tacitly or
explicitly, in their missions or values the desire to
generate results that will be applicable to the
improvement quality of life of society.

The articulation between science and
technology is the initial step to transform the
knowledge generated in technological products.
Investments in Science, Technology and Innovation
are fundamental to expand the range of technologies
capable of improving the performance of disabled
athletes, expanding the possibilities for inclusion and
promoting the quality of life of other people with
disabilities.
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