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In the U.S., the approval of digital therapeutics (DTx) is ahead of Japan. It is expected that the
number of approvals for DTx will increase in Japan in the future. DTx differs from conventional
medical devices in that it is intended for treatment, etc. However, research and development of
technologies utilizing medical information, including medical devices, has been conducted to date,
and the environment for research and development of DTx seems to be prepared.

The purpose of this study is to compare the key drivers of DTx between Japan and the United
States by analyzing patents in the field of medical information, including DTx. This study visualizes
the results of the patent analysis of DTx and analyzes the patent applications with the applied
technology and indications in the medical information field as the key drivers. This study will also
use patent citation analysis. In patent citation analysis, the more citations a patent has, the higher
the value of the patent. It can be said that the more citations a patent has, the more similar research
and development is conducted, and the more intense the competition is. The number of citations
per patent application is also calculated. This will help to identify areas where the value per patent
application is high and competition is intensifying.

A patent citation matrix analysis will be conducted for Japanese and U.S. notable companies in
DTx. The citation matrix analysis is composed of the number of citations (growth potential of patent
value) and the company's self-citation ratio (degree of technology occupation by the company) to
visualize the patent value.

This study examines the key drivers of DTx by analyzing the patent technology, focusing on
patent applications with a high number of citations or a high self-citation ratio.

As a result of the analysis in this study, it was found that patent applications in the medical
information field have been increasing since 2015 in the world, and that patent applications in
Japan and the U.S. have been increasing since around 2012 and 2014, respectively. The top
patent applicant/owner in the medical information field was a major electronics manufacturer.

Furthermore, when narrowing down the keywords in the medical information field in terms of
applied technologies and indications, many patent applications in Japan corresponded to applied
technologies and indications related to "medical imaging," "prediction," "sensor," "central nervous
system/psychiatry," and "vital data". In the U.S., there were many patent applications
corresponding to applicable technologies and indications related to "sensor," "blood vessel,"
"medical image," "heart," "central nervous system/psychiatry," and "application".

Looking at the number of citations in the field of medical information, in Japan, the number of



citations for "medical imaging," "central nervous system/psychiatry," "prediction," "vital data,"
"blood vessel," and "heart" was high, suggesting that many high-value patent applications have
been filed. In the U.S., the number of citations for "sensor," "blood vessel," "application," "heart,"
"medical image," and "central nervous system/psychiatry" is high, and many high-value patent
applications are considered to have been filed.

Based on the number of citations per patent application in the medical information field, in Japan,
"application," "heart," and "blood vessel" are the most frequently cited fields, and it is considered
that the value per patent application is high in these applied technologies and indications, resulting
in fierce competition. In the U.S., "robotics," "big data," "VRAR," "sensor," and "application" are the
most frequently cited fields, and the value per patent application is high in these applied
technologies and indications, suggesting that competition is becoming fierce.

As a result of the analysis of patent technologies with a large number of citations in the field of
medical information, in Japan, "technologies related to applications and user interface technologies
that analyze medical images and patient data and lead to diagnostic evaluation and target
conditions" are considered, while in the U.S., "technologies related to analysis, evaluation, and
monitoring of patient information using sensors and devices, and algorithms to realize them" are
considered.

As a result of selecting the focus companies of DTx in Japan and the U.S. and conducting a
citation matrix analysis, it was found that the focus companies of DTx are researching and
developing patent technologies with high value in each category.

Below are the results of the analysis of key drivers by patent analysis.

Key Drivers by Patent Analysis
JAPAN
Medical Imaging/ Prediction/

UNITED STATES
Sensor/ Blood Vessel/ Medical

Number of Patent

Applications

Sensor/ Central Nervous
System or Psychiatry/ Vital Data

Image/ Heart/ Central Nervous
System or Psychiatry/ Application

Number of Citations

Medical Imaging/ Central
Nervous System or psychiatry/
Prediction/ Vital Data/ Blood
Vessel/ Heart

Sensor/ Blood Vessel/ Application/
Heart/ Medical Image/ Central
Nervous System or Psychiatry

Number of Citations
per Patent Application

Application/ Heart/ Blood Vessel

Robotics/ Big Data/ VRAR/
Sensor/ Application

Patent Technology

Applications and user interface
technologies that analyze
medical images and patient data
and lead to diagnostic
evaluation and target conditions

Analysis, evaluation, and
monitoring of patient information
using sensors and devices, and
algorithms to realize them
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