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Research Article

Abstract

BACKGROUND: Hydrogels play an important role in tissue engineering due to their unique flexibility and biocompatibility. Patent is the most important carrier
of technical information. Therefore, it has important reference value for research to use patent information metrology to count, extract and compare the
information contained in it.

OBJECTIVE: To identify and discover hydrogel in tissue engineering technology distribution, research & development focus, trend development, and national
competition situation using patent information.

METHODS: The Derwent Patent Database as a data source was used to search all patent applications in related fields in the past 30 years. Statistical analysis,
community clustering analysis and development path analysis were utilized to conduct research and analysis on the main technology distribution, country
advantages, scope of protection, technology path, core patent, and main patentees in the field.

RESULTS AND CONCLUSION: The patent analysis of hydrogels in tissue engineering objectively reflects the scale, layout and trend of the patent technology

of hydrogels in tissue engineering: (1) Technically, the main research & development fields of hydrogels in tissue engineering are mainly fillers, drug carriers,
bio-polymer hydrogels and preparation technologies. Among them, bio-polymer hydrogel technology is the main part. (2) In the focus of research and
development, good biocompatibility and degradability are the main goals of the design, and technically using protein/peptide and plant polysaccharides as
the main material, metal coordination bond cross-linking and radiation method are the main synthetic process. (3) In the development trend, stem cells and
nanotechnology are deeply involved, and nanocellulose and pluripotent stem cells have generally appeared in the core patents in the past 5 years. (4) In terms
of country, the number of patents in China is leading, but mainly based on preparation technology patent. The structure is relatively simple. There is still a gap
in core patents and core research & development institutions. The original preparation of hydrogel is relatively low. It is necessary to concentrate on developing

original research & development in institutions with fundamental advantages.
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Figure 1 | Global tissue engineering hydrogel patents and the number of
main source countries of patents
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Table 1 | International layout of patents related to hydrogels in the field
of tissue engineering
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Figure 2 | Comparison of patent technology distribution in main

technology source countries
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Figure 3 | Trend of patent applications in different technical fields
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Figure 4 | Technical development roadmap of hydrogel in tissue
engineering
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Table 4 | Important patents derived from the development of silk fibroin
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TREMZREARHER  UNIVERSITY( 3£
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K BERKKE)
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Table 5 | Summary of core patents in the past 5 years
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1 I AT 1 R B A S R KRR US20140178964A1 HARVARD UNIVERSITY/( 25 [ 14 ffl k2% ) 27(127)
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Table 6 | Main research & development institutions
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1 MIT( 5 [ R 3 T 245 ) 31
2 UNIV CALIFORNIA( 2& [ i K2 ) 20
3 UNIV TEXAS( 3 [ £ 7 % K 2 ) 20
4 UNIV SICHUAN( 1 [E 0 1] K2 ) 19
5 UNIV TUFTS( 22 [ 3 e o6 k3 ) 18
6 UNIV TIANJIN POLYTECHNIC( H [ R it Tk K 2% ) 18
7 AGENCY SCIENCE TECH & RES( i i B 52 )5 ) 17
8 UNIV JOHNS HOPKINS( 32 [H 2985l - W &iRy:) 17
9 UNIV COLUMBIA( 2 [ 5F46 L F k2% ) 16
10 UNIV RICE WILLIAM M( 2 [EI 31 k2% ) 16
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