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Abstract The study aims to identify convergence and trends in technology-based patent data for the
biohealth sector in IP5 countries (KR, EP, JP, US, CN) and present the direction of development in that
industry. We used patent co-classification analysis-based network analysis and TF-IDF-based text
mining as the principal methodology to understand the current state of technology convergence. As a
result, the technology convergence cluster in the biohealth industry was derived in three forms: (A)
Medical device for treatment, (B) Medical data processing, and (C) Medical device for biometrics.
Besides, as a result of trend analysis based on technology convergence results, it is analyzed that Korea
is likely to dominate the market with patents with high commercial value in the future as it is derived
as a market leader in (B) medical data processing. In particular, the field is expected to require
technology convergence activation policies and R&D support strategies for the technology as the
possibility of medical data utilization by domestic bio-health companies expands, along with the policy
conversion of the "Data 3 Act" passed by the National Assembly in January 2019.
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Fig. 1. Analysis model
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Table 1. Top 10 IPCs and concurrent appearance
weights by cluster

Cluster
1 2 3
Rank IPC weight IPC weight IPC weight
1 ABTM 882 GO6F | 4620 | A61B 8082
2 G01C 828 G06Q | 1926 | GO8B 1816
3 GO1N 652 G16H 1850 | GO8C 560
4 ABIN 602 HO4L 1622 GO6T 244
5 A41D 404 AB3B 1448 | GOV 50
6 ABTH 404 HoAW | 1262 | AB1C 30
7 GO1P 386 HO4M 942 G08G 28
8 AB1G 368 G09B 838 G09G 22
9 G01G 362 GO1S 714 E21B 22
10 ABTF 310 HO4B 706 HO4H 16
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Table 2. Definition of top 3 IPC and KSIC-IPC by cluster

oFe WA, PHaY 5 ol8d axel A
2517 A wsts BAo| o)ws|7|e} paid 7ew &

SHAE29 A, ot S 7P =2 TF-IDFE
Zt= 719E2E program(EZ 1), medium(TiAY]),
matching(8&), transaction(E®ZA), personalized
(HQtEd) & AFH =89t A[E HolEo]

o T3 I 7esd 4 AnE 5
sto] FEjotd, e 52 ASS Sl I8 o=
oJElE Aot= Y& HloJEmREAA At 7ERE S
£% £ gk

SEAE39] Ae, 7H =2 TF-IDFE 2 719E=
program(Z213), invasive(F54)), electrocardiogram(4]
ALk), estimation(5%4) 501 SISt Al &elgt
IPC 71 71&8% A S3ste] Fgictd, 44
FHES], HAT)ol gt o= WAsk= ASE A

their chemical or physical properties

Cluster Rank IPC IPC Subclass Definition KSIC-IPC Definition
1 AGTM Devices for introducing media into, or onto, the body | Medical device manufacturing industry
2 Go1C Measuring distances Mea‘sgremem‘, test, direction, cqmro\, and other
1 precision equipment manufacturing
3 GOIN Investigating or analysing materials by determining Measurement, test, direction, control, and other

precision equipment manufacturing

1 GO6F Electric digital data processing

Computer and peripheral device manufacturing

similar signals

industry
2 2 G06Q Data processing systems or methods Computer programming, information service industry
3 G16H Healthcare informatics Healthcare Informatics Industry
1 AB1B Diagnosis: surgery: identification Medical device manufacturing industry
3 2 G08B Signalling or calling systems Other electrical equipment manufacturing industry
3 GOSC Transmission systems for measured values, control or | Measurement, test, direction, control, and other

precision equipment manufacturing

Table. 3. TF-IDF Top 10 Keywords by Cluster

Rank Cluster 1 Cluster 2 Cluster 3
keyword TF-IDF keyword TF-IDF keyword TF-IDF
1 stimulation 0.000949 program 0.000721 program 0.000543
2 phototherapy 0.000926 medium 0.00038 invasive 0.000491
3 propane 0.000823 matching 0.000325 electrocardiogram 0.000397
4 consumable 0.000823 transaction 0.000307 electrocardiograph 0.000315
5 nerve 0.000722 personalized 0.000307 estimation 0.000292
6 vagus 0.00072 community 0.000287 alarm 0.00027
7 stimulator 0.00072 diet 0.00024 volume 0.000244
8 implantable 0.000684 video 0.00024 warning 0.000236
9 neurostimulator 0.000608 chronic 0.000227 electromagnetic 0.000213
10 leadless 0.000514 facility 0.000214 early 0.000202
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Table. 4. Comprehensive Results of Technology
Convergence Analysis by Cluster

Cluster Comprehensive Result
1 (A) Medical device for treatment
2 (B) Medical data processing
3 (C) Medical device for biometrics
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Fig. 3. Patent application trends by year—country
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