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Abstract In a social environment where population aging is rapidly progressing, the healthcare service
market is growing fast with the increasing interest in health and quality of life based on rising income
levels and the evolution of technology. In this study, after keywords were extracted from Korean and
US patent data published on KIPRIS from 2000 to October 2019, frequency analysis, time series
analysis, and keyword network analysis were performed. Through this, the change of technology trends
were identified, which keywords related to healthcare was shifted from traditional medical words to ICT
words. In addition, although the keywords in Korean patents are 55% similar to those in the US, they
show an absolute gap in patent production volume. In the next study, we will analyze various data such
as domestic and international research and can obtain meaningful implications in the global market

on the identified keywords.
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Table 1. Number of Patents related to Healthcare

IPC Section KOR (%) | USA () | datioof

A | Human Necessities 578(32%) | 9,998(36%) 5.8%
B | Performing Operations 71(4%) 745(3%) 9.5%
E | Fixed Constructions 8(0%) 118(0%) 6.8%
F | Mechanical Engineering 8(0%) 349(1%) 2.3%
G | Physics 749(42%) | 13,414(49%) 5.6%
H | Electricity 378(21%) | 2,944(11%) 12.8%
Total 1,792 27,568 6.5%
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Fig. 3. 20 High frequency words in Korean patents
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Table 2. Time Series Analysis of Korean Patents

No. 2000-2003 2004-2007 2008-2011 2012-2015 2016-2019
Keyword Freq. Keyword |Freq. Keyword Freq. Keyword |Freq. Keyword Freq.
1 image 89 122 353 758 840
2 i i 48 | i i 69 241 apparatus | 601 user 715
3 | movement | 43 signal | 65 data 206 | user 584 apparatus | 613
4 health 34 image | 57 apparatus 191 signal 519 567
5 | medicaon | 33 output 43 signal 189 data 516 measurement | 556
6 | measurement | 32 | medication | 42 image 167 image 509  signal | 541
7 data 30 apparatus | 38 user 162 | measurement | 460 data 442
8 system 29 user 35 body 132 sensor. 375 health 338
9 | detecton | 22 monitoring | 34 position 128 body 267 status 333
10 user 21 system 32 | medicaion 126 system | 256 image 308
1" status 21 analysis 30 detection 123 device 228 device 296
12| oo | 20 [NSSRonNZENINSERGIIE]  avalysis |25 system | 286
13 | management = 19 body 26 patient 100 | transaction | 225 control 251
14 | apparatus | 18 community | 25 system 96 management 224 | amalysis | 247
15 storage 18 control 25 analysis 87 | medication | 219 body 235
16 strength 18 motion 24 | management | 84 control 213 service 233
17 input 17 electrode 24 transaction 84 service 212 input 222
18 | tansacton | 16 | management 23 | storage | 81  inteface 206  sever 213
19 server 15 port 22 health 75 position 199 access 201
20 heartrate 15 data 21 electrocardiogram 75 storage 186 | management | 200
*ARE SE0 w2t =EYIEIt SII0E keyword=E =AY A, HASH keyword=

202 FAIE

Table 3. Time Series Analysis of US Patents

- 2000-2003 2004-2007 2008-2011 2012-2015 2016-2019
Keyword Freq. Keyword Freq. Keyword Freq. Keyword |Freq. Keyword Freq.
1 system 1097 system 3515 system (4330 device 7615 device 8,064
2 device | 836 device 2348  device 3697  sytem 7131  system 6362
3 information | 716 | information 2335 information 2642 information 5206 information | 4288
4 tient | 596 patient 1877 patient 2455  patient 3483 user 3032
5 member | 353 user 1,106 user 1835 user 3250
6 user 32 health 90 computer 1185  computer 205 patent 2823
7 apparatus 323 | member 862 body 1,128 body 1856 body. 1,865
8 computer 316 body 89 member 1122 apparatus | 1837
9 body | 301| apparatus | 817 health 975 | communication 1767 | communication | 1,735
10 posiion 232 care 733 apparatus | 933 | apparatus | 1555 computer 1676

11 | communication 214 | computer 727 | communication | 856 | health 1547 sensor 1,658

12 fluid 214 | communication | 653 position 852 member 1455 network 1,583
13 health 209 network | 630 8 access application | 1,359
4 network | 182 sensor 821 EECORES]  suface 1321
15 tube 188 service 578 surface &n network 1295 member ‘ 1,298
16 service 183 interface 566 network 786 interface 1,295 signal 1230
17 | embodiment | 175 position 556 access 785 | application | 1258 processor | 1227
18 access 170 surface 546 application = 683 surface 1223 position 1215
19 server 169 access 530 inteface | 689 |  poston |1212|  access 1135
20 container 168 display 515 care 666 service 1153 control 1102

keyword?] RlE£9] sl 5519 AAGREA 2
3t AR}t FALSHA, 2EAe] A 5ot TAHE Jo] gt
ArA o] 71&9] Tilo] AHF o oA 1 9l 9
ujg 4= Qltt.
e R2AAT SEEUE 9 keyword oA AlA
AT 9 459 B Hol= 4 Keyword
St A}, S ESARA A4719 119] 9=
St ‘device’@} = ESAEAIA A3719] 14992
A8 ‘sensor 7t EEHAUCE &, 54T &9 459
71588 AALEAAT} A1, 27] (2000 ~ 20079)0l=
209 W <=9Joll SATE A4, 571 (2012 ~ 2018l
Ae2 BT keywordZ2 oMt ‘device’
keyworde Al=olA= A17]5E IHES Aol 9
A BUARE Sl A= A27] <9 77ARRE A57
119742 1 ¥1%7} 374 F7ksle 35718 Bois
At vHEAR RN E A& 2] 2ol AR
< B ozt ¥k 7IE A7) 836704 Al57]

~

NI

o

ot ol mQ.
g
]

8,0647 07 108} 7182 HQIth Fig. 5 &%

"device"
2000-2003 2004-2007 2008-2011 20122015 2016-2019
0 1 10000

10 1 9000

8064
20 7615 8000
30 7000
40 a1 6000
50 5000
60 36T 4000
70 3000
80 " 2000
90 80 206 1000

3 . 8 45 228
100 0
e Frequency KOR  mmmm Frequency USA  —s—Rank_KOR  —e—Rank_USA

Fig. 5. Time series analysis for the 'device' keyword
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Fig. 6. Time series analysis for the 'sensor' keyword
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Table 5. Keyword Network analysis of US patents

No. Keyword Degree Centrality | Betweenness Centrality
1 device 1,472 484,042.205
2 system 840 235,054.120
3 information 799 162,769.265
4 user 711 154,939.526
5) image 689 143,084.096
6 patient 541 100,558.372
7 body 439 39,912.785
8 computer 375 33,464.696
9 apparatus 370 32,490.546
10| communication 3156 19,175.413
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