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[ Abstract )

diseases in the elderly worldwide. Methods Literature on patents related to the field of cardiovascular diseases in the elderly

Objective To analyze the development trend and research hotspots of patents in the field of cardiovascular

published on the IncoPat global technology analysis and operation platform was searched, the search period was 1990-01-01 to
2023-12-31. The IncoPat global technology analysis and operation platform was used to carry out statistical analysis and visual
processing on the application trend, application region, application institutions, legal status and technical categorise of patents in
the field of cardiovascular diseases in the elderly. ITGInsight literature analysis tool was used to analyze the evolution of theme
words in patent literature in the field of cardiovascular diseases in the elderly. Results Finally, 3 435 papers were included,
involving 3 435 patents. From 1990 to 2023, the number of patents in the field of cardiovascular diseases in the elderly had
fluctuated greatly worldwide. Generally speaking, before 1999, the number of patents was relatively small and the growth was
relatively stable, and after 1999, the number of patents began to grow explosively, and reached a peak in 2006, then decreased but
relatively stable, and started to decline sharply in 2021. From 1990 to 2023, the top 3 countries in the number of patents in the
field of cardiovascular diseases in the elderly worldwide were the United States (1 094) , China (968) and Switzerland (216) . From
2005 to 2007, the United States was in the outbreak period of the growth of the number of patents in the field of cardiovascular
diseases in the elderly, while China was in the outbreak period of the growth of the number of patents in the field of cardiovascular
diseases in the elderly from 2012 to 2017. From 1990 to 2023, the top 3 provinces/municipalities directly under the Central
Government in terms of the number of patents in the field of cardiovascular diseases in the elderly were Guangdong Province (95) ,
Shandong Province (94) and Beijing (63) . From 1990 to 2023, the top 3 application institutions for the number of patents in the
field of cardiovascular diseases in the elderly worldwide were Nestle (137) in Switzerland, Ipsen (102) in France, Irm (102) in the
United States. From 1990 to 2023, among the patents in the field of cardiovascular diseases in the elderly worldwide, 943 were in
the authorized and open state, accounting for 27.5% of the total number of patents; while 954 were in the withdrawn or rejected
state, accounting for 27.8% of the total number of patents. From 1990 to 2023, the top 3 technical categories for the number of
patents in the field of cardiovascular diseases in the elderly worldwide were A61K (2 313) , A61P (1 672) and A23L (603) . The
evolution analysis of keywords showed that the high—frequency theme word "making method" in 2013 continued to disappear after
2016; the high—frequency theme words "protease" that emerged in 2014 gradually expanded into "inhibitors" and "derivatives" ;
"catechin" became the high—frequency theme words in 2016 and 2017, and then died out; "niacinamide" became a high—
frequency theme word in 2019 and then died out; the high—frequency theme words "influenza virus" appearing in 2020 expanded
to "viral infection" in 2021 and "inhibitor" in 2022; the high—frequency theme words in 2023 were "artificial intelligence" , and
the relationship between the high—frequency theme words in this year and the high—frequency theme words in previous years
was 0. Conclusion The trend of patent applications in the field of cardiovascular disease in the elderly worldwide is currently
in a declining period. From 1990 to 2023, the majority of its research results are in the form of pharmaceutical formulations and
their preparation methods, followed by daily healthcare products; in the past two years, its research hotspots have focused on "iral
infections" "inhibitors" and "artificial intelligence" . From 1990 to 2023, the number of patents in the field of cardiovascular
disease in the elderly in China ranks second, only behind the United States; it develops well in the eastern and central regions, but
poorly in the western and northwestern regions, and lacks innovative entities with significant competitiveness.
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Figure 1 Global patent application trends in the field of cardiovascular
diseases in the elderly, 1990—2023
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Figure 7 Theme evolution diagram of global patent literature in the field of cardiovascular diseases in the elderly, 2013—2023
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