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Using US Patent Analysis to Monitor the Technological Trend
in the Field of Gastrointestinal Microbiome
- Implications on Korean Medicine Research and Development -

Geoncheol Jo', Sejun Yoon', Jeong Woon Bae', Byung Joo Kim'"

'Pusan National University School of Korean Medicine
Hanyang University Department of Information Systems

Objectives: The purpose of this study was to provide direction for future research in the field of Korean medicine
by analyzing microbiome based technologies emerging as a new diagnostic and treatment paradigm.

Methods: To achieve the purpose of the study intellectual property data was used. After establishing citation network
from registered microbiome-related US patents, citation network was analyzed by knowledge persistence-based main
path approach to understanding technological trajectories. Furthermore, community detection algorithms were used to
quantitatively identifying specific technological domain in a particular time period.

Results: Results shows that early technologies in livestock industry contribute most to the recent patents. Knowledge
in the patents flow through the path of food and beverage technological domain, and finally are inherited to the recent
development of diagnosis, treatment and prevention technic.
Conclusions: This study indicate that developing diagnostic tools which can link the composition of microbiome to
specific diseases should be given high priority. Researches should lead to novel therapeutic strategies. Specifically,
improving reliability of pattern identification and finding effective therapeutic compositions based on principles of

Korean medicine is necessary.
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Fig. 1. Citation Network Consists of 11,614 Nodes and
45,596 Edges for Microbiome Technological Domain.
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Fig. 2. High Persistence Patents in the Citation Network
of Microbiome Technological Domain.

F2H 23K Complexity) YIEYIZ EAo] go]
k4] 94tk Figure 24¥ 583 3152 Ao

of Fej7t £AskH, S8 WAl izt AEL Bt

3.

£ ATAE 34 EdE A¥sty, A 5%
2 Aat] 9 S A A% Tl = 7
2 BAS APt &S A44E 7HE 737H91
39 E552 AURL, 4 38 595 19 2
BAE wefslo], 8 IHEE A4S} . & H*
WS B3 % 11,614 T4 Figure 33 o] 73
7Ho Leg %*ée E%_ﬂ 71— Z29 HPx{oﬂ I:Ho]-
BAHS golsA Hoith 4 A8 YEYIOIA
AE %8 714 Hoke A1Esh] FalA modularity

clustering2 AAI3191, 7719 AFYEE AlHFT

Az e 0% HZolH $Eo2 it

71490 Wisle] 322 Yok LE07 742 it

Alole FdE T & At 479 ARYEE

HEHQl 55 Hole SHoE AZ tE ARY

Elz ddo] St 2R kTS0 WAHY A
4

9]
2o
Al B2t A2 glo] ARl 2E Hole ARY



nls Sl oR He A vAE Ve B B @)

®

®
e0®  —  © g
000 © o6e ©eee
‘o @ e ®
X ‘ @
A @ ©

oo @ ® o
8. ®

® ®®
CRC) ®
oo — ———— 9y
- ooo ® ® e0e
00 0e 000 ® ®e
Layer

Fig. 3. Developmental Technology for Microbiome Technological domain by Knowledge Persistence-based Main Path
Analysis.
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Table 2. International Patent Classification Code Based Analysis.

Class Color IPC Subclass

A61K Preparations-Medical

0

I:l AO0IN Preservation

CI12Q Measuring (Enzymes)

1 - GOIN Analysing Materials
Gl6B Bioinformatics
A23C Dairy Products

2 D A23K Feeding-Stuffs
A61K Preparations-Medical
A23C Dairy Products

3 e A23F Coffee Tea
A61F Filters Implantable
AO0IN Preservation

4 I:l A61K Preparations-Medical
C12Q Measuring (Enzymes)
AOIN Preservation
A23C Dairy Products
A23K Feeding-Stuffs

5

- A23L Foods

A61K Preparations-Medical
CI2N Micro Organisms
A23K Feeding-Stuffs
A61K Preparations-Medical

6 /| CO7K Peptides
CI12N Micro Organisms
C12P Enzyme-Using Processes
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Table 3. A. Top 10 Patents in the Index of Persistence.
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Class Label Patent Persistence Index
2 274 US3953609 335.973
2 645 US4657762 248.0523
2 110 US3326693 230.996
2 61 US2936237 182.841
5 562 US4689226 176.457
4 1687 US5599795 142.635
5 644 US4839281 126.487
4 1427 US5443826 115.635
2 381 US4335107 104.726
5 1691 US5413785 98.364

Table 3. B. 10 Highly Cited Patents.

Class Label Patent Forward Citation
4 3504 US9028841 162
4 1687 US9433651 155
5 13163 US8562952 151
4 1427 US10226505 143
5 3499 US10610548 70
2 381 US10555978 63
4 13169 Us8110177 63
5 644 US9289418 63
0 16478 US10058574 59
3 5150 US4657762 59
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Fig. 4. Knowledge Flow of Node 1427 (US10226505)
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Table 4. Nodes with Multiple Connections with Other Class.
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class Label Patent Persistence Index Forward Citation
4 1427 US10226505 115.635 143
4 1687 US5599795 142.635 155
5 13163 US8562952 42.158 151

46  hitp:/dx.doi.org/10.13048/jkm.23004



uj EolEHoR Hi Y vBE Ve IH & @7
€«£31f3} 17977
Fig. 5. Knowledge Flow of Node 1687 (US5599795)
"
Fig. 6. Knowledge Flow of Node 13163 (US8562952)
2. 24 ds7] 91t R 59 712 RE AREHL ZS
AU s T 7leol Wxd AA2 270l 4 & Atk fAEY AL BEE A4 §7
e iy 5 fAIE AR SR Bt Vst Ak 3, AR AICE oJojA Agmel &4 V&
o= woplA =Y At Y nBE 432 £ of= AgESIth oo By HH 7

http://dx.doi.org/10.13048/jkm.23004

TR

—_—



(48)  Journal of Korean Medicine 2023;44(1)

0%
70%
60
50%
405
30%%
20%
10%a

0%

&
&

Ecla=0 mclaxsl mca=2 mda=3 mca=s4 mcas5 mcdasE
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