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Abstract This study attempted to analyze technology convergence structure and key technology research sectors in
bio-health. For this, network analysis was performed based on the patent outcomes achieved through national R&Ds.
Then, a patent network was analyzed to derive problems and collect data from the National Science & Technology
Information Service. With the five groups obtained through the analysis of IPC network and national R&D patents
in bio-health based on a research frame network, topics were chosen based on the bio-healthcare technology system.
Then, the technology with the greatest ripple effects was derived and compared to other sectors, suggesting a
direction for national R&D investments. It is anticipated that this study would make a contribution to a search for
R&D investment direction by additionally analyzing overseas patent data and improving correlation analysis between
technology convergence and government-led R&D expenses.

Key Words : National R&D, Patent analysis, IPC network, Social network, Bio-HealthCare

This research was suppoerted by Establishment of S&T Contents Curation System funded by the Korea Institute of
Science and Technology Information.[Project ID : 1711076859]

*Corresponding Author @ Jaesoo Kim(jaesoo@kisti.re.kr)

Received October 27, 2018 Revised December 3, 2018

Accepted December 20, 2018 Published December 28, 2018



@A, whol e daAE A vlo|orEd IT7]%
= A5 OAE AaA0IR s o glor Hlole
ZleE Aok, A AR 58 oshaL, tAE Ax
o= N4 tuto]x AZES S X3 g 977
7] To® B E 4 vl

FEjutEte] vpo] @ A2 Fof 7 iy} e A
WA S e ze ARE A7 EAE194), BA
71571 2 A1E(20137), At &4 5 Aol
SEAR2013)= AlAte®, FHtols v WAA 2
2RI} BAE A% vhol & wdEH2014), HEe

71 574

)

O
o rot b o

[T T R S ()
Qb

BICRNT:

olsh o] Abg] Wk £AIZ | Asl, Bgel v
F 71e50] 9 §WES 4l vlole AAE 712
7] S8 AA) 58 oA A% 750 8o}
of Bag Axolet & & vk
7)o B3 B4 Bolu} SIR&D THA| e
%9 58842 AN el o] f= OBCD(=E 27}
wlire)e) Aell6lo] wel, FARGDOIA FEH A2
Ao ke e el 22 wAnk 2k A8l

EA] Aol ggEo] w7 7ol WAFe] d 9l
7} R&D A793E &4str] fleiA{olt

B =2 3 Aoz 5359 FA 243
IPC(Ineternational Patent Code)|E= 4S5 F3F
A A BAT) 7)egate] T2 2 dAly]e
spetatar, AEAe] B84 ol W A

=

rot

A

r

2.1 B EY A &4

IPCE &3t 7egdY 725 4317 A9
E5 A 75 (patent co—classification analysis)S
&8 FH2]. IPC= =4 58] Z=2A4 597} 43 7]
& FoFs 9udith [PCE AA(FE)-Fel2(522h) -4
BEYA(FE)-TF (D] ATTFERE Ho e
[7], Fele] 71& ®ofoll A Al 7& HoppA] ZE2A
FEE MEFP s Nole urFe s 71ES gkt
& AEE A 90k T ZloR E =iolA ABE

o
g2 g QS Bl

2 g3to] AL A s

& QTN gl B Yok RopE
W2Ao] Rokz AAsn BAPC WAL AT 55
Hlolels Bastel, /1&g aH e Jelshs wHe A
Fekik. olF Fof 1EgTe Hoksh Y £EE F
Ageh. AT, A AT PC 4] Aol FAs)
rke @8-S AU JeHs]

E rhE Al 53 ARE 983 AR

2.2 8] VIESZ 24

APl U ES A 242 oAt4aT Hd Ul /A 4
Zhgol| S Far, A 3F AA A 2 A FFe
58& AR oR gofato] Al4A o w F#shs 74
719 ol tH10]. A2l MES A BA M YESY A A4 +
Zo] EAS setabr] Ag dEdd 374 AZ2E v
7154173 (Betweenness centrality), 98 A= F414(Actor

Degree Centrality), 73541/ (Closeness Centrality)
ol A0l AxEL 47 o2 548 YeRdth

Wl FAAe MEAD e BATEE Uehe
NAel £24% §HAT 5

. =
AL el §YATA Lol & gl F AT

=
wok Atelell EAjehs A A=E on 11l



Hol 9. WA} Hof IAATAY Ko MEQZ 4 19

3.1 oy

=7}be7) &4 RAH 2 (NTIS) & =7IR&DAY, 3
A, g, g AR S ATes YR o)
NTISONA 7)53d %(2007720161) 3¢ H}Olo i‘“’“ﬂloﬁ i
of AE7HE Bl 719 = MG AAste] 44
ZIR&DI}HA|- A & %éi10,6307d°ﬂf‘1 il %Jrﬂldr
AASE 973278 AAsHATh

F—(N

3.2 AFzZddYa

% AT M= Fig. 19] Aol weh S7IRKDFHS

© 539 IPC 54 B7F vEYD 245 A

) YEYIA IPC7He] 44 A -uj7)-&4

%Q"éﬂ} EEAS %*46}01 »ulE gAF)o] Kok 27}
&

§ 29} 7168 FIRD FAFolE

CollectingR&D outcome data(Patants) and IPC
Definition of Technology convergence
Constructing co-occurrence matrix with IPC

Visualization of network map and Define technology topics
with social network analysis

Fig. 1. Research Framwork

3 WA, 2AL 9a 712 dole AAS sl T %
ol vlolel 4 F shvpel vlolE = el
A NTISZRE S7/R&D S0z 354 o] o alx
Aol o] 53434554 TSI, o 3
U= NTIS 709 58]29-52W 58 oj4ak] 53]

REA=

A B UU(KIPRIS) ol A 4 S3l9] IPCE 43 F A
A = AAS G 1 5 S5 E-TENEE 7]
drg AdAste] shufe] HlolE 2 F3AIA 712 ol

= wlasielr,

54, 714582 4el5] Sl8l IPCE Er)2 Table
13} 0] 71463 A% dAE ATASATHIL sl
580l & le] PO HolPDHQAY, 2& RES} 3
7] Bl Se|(P2) Bl e Aojaglon] B4
/el Al ALl aeh &3 71=(P3 )l adste= S5rt
& B 2esiar.

I

[¢]

2

Table 1. Definition of Technology convergence

Tech Patent PC PC2 Converge | Number of
nce Patants
Single P1 ABIK - X 1,164
Tech P2 ABIK  ABIK X 4,200
P3 ABIK  ABIB 0
Conver 4368
gence Tech P4 ABIK  GO2N 0
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Table 2. Number of patent applications

Year 2007 | 2008 | 2009 | 2010 | 2011
Number of | g7, 397 586 658 758
Patents
Year 2012 | 2013 | 2014 | 2015 | 2016
Number of |y 576 | 4038 | 1004 | 1601 | 1252
Patents
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Table 3. Technical topics—Topl0 IPC by Network Cluster

Group Groupl Group2 Group3 Group4 Group5
Diagnostic technology Medical Equipment Applied technology Medicine Other Technologies
Topic Subclass Subclass Subclass Subclass Subclass
IPC Index IPC Index IPC Index IPC Index IPC Index
) . Electro Analysing Preparations— )
1 A61B Diagnosis AGIN Therapy GOIN Materials AB1K Medical BO1D Separation
Electric Digital Functional . '
2 |aF |Data F2IV | Features Of  |HoiL | Semiconductor | ooy | Micro. AGIL | Disinfection
. - ) Devices Organisms
Processing Lighting Devices
Data Specific Compositions
3 G06Q | Processing HO5B Electric Heating | B82Y Uses Of A23L Foods co8L Macro
Systems Nanostructures Molecular
Signallin Chemical Or Contraceptive
4 |coss |29nalng ABIC | Dentistry BO1J | Physical CO7K | Peptides ABIF \racep
Systems Devices
Processes
Measuring Non-Portable Optical ) Shaping Of
5 ot Force F1s Lighting Devices G028 Elements AOIN Preservation B29C Plastics
Recognition  Of Toilet Non-Metallic Enzyme-Using Treatment Of
6 06K Data RATK Accessories cotB Elements crep Processes Co2F Water
Wireless ,
- . . Nanostructures ) Coating
7 HO4W | Communication | F24F Air-Conditioning | B82B Formed AO1G Horticulture C09D Compositions
Networks
Devices For . . General
. Generation Of Other Dye Animal
8 A61M Introqucmg H02S Electric Power CO9K Stuffs AO1K Husbandry Co8J Processes'Of
Media Compounding
) Inorganic Or
Measurin Plasma Measurin Indexing Non-Macromol
9 |com g HOSH : c12Q 9 |ci2r | SchemeiMicro | CO8K \
Length Technique (Enzymes) ) ecular Organic
-Organisms)
Substances
Pictorial Measurement Specific Use Spraying
10 HOAN Communication A46B Brushes GotJ Of Intensity ABIQ Of Cosmetics BOSB Apparatus
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Table 4. Government R&D investments

=

Group ratio
G1- Diagnostic technology 27.90%
G2 - Medical Equipment 2.38%
G3 - Applied technology 32.40%
G4 - Medicine 33.45%
G5 - Other Technologies 3.87%
Group Total 100%
Group Total / Gov. investments Total 73.66%
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Table 5. Centrality of IPC(Top 20)
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Actor Degree Betweeness Closeness
Top 20 Label Centralﬁy Label Centrality Label Centrality

1 GOIN 0.022 GO1N 11510916 GOIN 0.548
2 AB1B 0.018 AB1B 7659.284 A61B 0517
3 GO6F 0.015 HO1L 6073.974 GOBF 049
4 HO1L 0.015 BO1D 4919.382 HO1L 0493
5 BO1D 0.014 GO6F 4504.932 BO1D 0482
6 AB1K 0.013 G06Q 3663.238 AB1L 0482
7 AB1L 0.013 AB1L 3559.061 C12N 0477
8 C12N 0.013 C12N 2896.660 AB1K 0474
9 G0BQ 0.013 AB1K 2685.3%4 B82Y 0.469
10 B82Y 0.011 A23L 2585.934 G06Q 0.467
11 A23L 0.010 H02J 2419.871 Co8L 0.465
12 Co8L 0.010 B65D 2143.683 AB1F 0464
13 G08B 0.009 HO05B 1841.070 GO1L 0458
14 BO1J 0.009 A01G 1769.274 C01B 0453
15 AB1F 0.009 GO1L 1621.751 ABIM 0452
16 G02B 0.009 AB1F 1581.239 G08B 0450
17 GO1L 0.009 Co8L 1518.797 CO7K 0.449
18 C01B 0.009 B29C 1401.780 BO1J 0.446
19 GOBK 0.008 A61M 1391.062 G01B 0.445
20 HO4W 0.008 A01D 1351.308 G02B 0444

Average 0.012 Average 3359.431 Average 0.47
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