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Impact Analysis of Sports Prosthesis
Technology Using U.S. Patent Data

NAGAMATSU Akira

At the Tokyo 2020 Paralympic Games held in the summer of 2021, many athletes
wearing sports prosthesis, including German Markus Rehm, gave outstanding
performances. The technology that contributed significantly to the development of
these sports prostheses was based on various inventions by Van Phillips in the
United States. While these inventions and technologies are directly aimed to support
Para sports, it can be assumed that research and development of the advanced
structures and materials undertaken in the process also has an impact on other
industries. This paper examines patents for inventions by Van Phillips through their
citations within patents of Nike, the world’s largest sports supplier and manufacturer,
which develops and sells sports shoes for able-bodied persons. The results of this
research showed that two Van Phillips patents were cited in three Nike patents.
Specifically, patents relating to shoe structure with separate upper and lower parts
and the internal structure of the sole were cited. Nike has held approximately 10,000
patents since 1976, including overlapping patents, and the impact of Van Phillips
patents can be considered limited in quantitative terms, but research for this paper
was able to confirm the existence of citations.

The paper includes additional analysis focusing on the Van Phillips patent that was
twice cited by Nike (Patent No. 5443529). The results show that the same patent
was cited not only by prostheses manufacturers but also by manufacturers of shoes
for able-bodied persons, including Nike, as well as by insole manufacturers such as
Implus Footcare. In view of these results, it can be assumed that this patent has had
some impact on technology for shoes and insoles for able-bodied persons in reducing
the impact of the ground on the feet. Some Nike and Reebok sports shoes have

cushions built into the soles, and the size of the market for these products is
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significant. If technology based on Van Phillips’ patents are used in these products, it
could also have a notable financial impact.

For further research on the influence of sports prostheses on sports shoes for able-
bodied persons, it is necessary to consider not only direct citations of patents but also
indirect citations and research papers. Furthermore, it must be noted that due to cost
constraints, this particular study is limited to the analysis of Van Phillips and Nike
patent citations.

The Paralympic Movement includes not only the promotion of Para sports and a
change in awareness of able-bodied persons toward persons with disabilities, but also
the positive impact of Para sports technology on technology for able-bodied persons.
However, the market for persons with disabilities and Para sports is limited in scale,
and does not easily attract companies. This makes it difficult for research and
development in these areas to become energized. Nevertheless, as with the sports
prostheses discussed in this paper, the development of heavy-duty equipment that
can be worn under harsh conditions can contribute substantially to the advancement
of structures and materials, and can be effective as technology for other areas. Thus,
it is in the interest of companies to recognize Para sports as a market that can

provide an indication of technological breakthroughs.
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