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Technology Convergence Analysis by IPC Code-Based Social
Network Analysis of Healthcare Patents

Jaeruen Shim*

8 9 E A3 Fyo EU" dAA 0] E5]9 V& §ET E4o st Ao AR AZAY E4(Social Network
Analysis)& 085t Al 7|&7t TAE AlASsoict. AAaA 0] §3]9 AEZHA $EAA Bt [PC =S 7HE
E3E 1,1557(49.4%) 02 RAIERUTL, olF tidoR AR AT BAS AXS An AF o] 7P & IPC
FTL AGIB, G16H, GO6Q <o|1, wizf Z4lxo] 7F & IPC =i A61IB, G16H, GO6Q <ot} E3t dAA
o] Esle F /9 £ 71& IH;(Clusten)OE F/=o] Qltke AL FRIT 4= 3U3drh Cluster-12 A61B9 G16H
4 GO6QE FHOE HAAl] QEMEA I &S o8t AW, & 5 T v¥RUA Bl sigsia,
Cluster-2& HO4L¥} HO4W ¥ HO4BE +4H HAE B4l 7|9re] dAAlo] AERIEHl 7|&oltt. PAA 0] 3|9
71& §53 A4 A2 Cluster-1914 [G16H-A61BI¢t [G16H-G06Q] ©]1, Cluster-2914+= [H04L-H04W) oJct.
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Abstract This study deals with the technology Convergence Analysis by IPC Code-Based Social
Network Analysis of Healthcare Patents filed in Korea. The relationship between core
technologies is visualized using Social Network Analysis. At the subclass level of healthcare
patents, 1,155 cases (49.4%) of patents with complex IPC codes were investigated, and as a
result of Social Network Analysis on them, the IPC codes with the highest Degree Centrality
were A61B, G16H, and GO06Q, in that order. The IPC codes with the highest Betweenness
Centrality are in the order of AG61B, GI6H, and GO06Q. In addition, it was confirmed that
healthcare patents consist of two large technology clusters. Cluster-1 corresponds to related
business models centered on AG61B, GI16H and GO6Q, and Cluster-2 is consisting of HO4L,
HO4W and HO04B. The technology convergence core pairs of the healthcare patent is
[G16H-AG1B] and [G16H-G06Q] in Cluster-1, and [HO4L-H04W] in Cluster-2. The results of this
study can contribute to the development of core technologies for healthcare patents.
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2. IPC 2
2.1 IPC 2E

IPC(International Patent Classification) TE+=
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Main Group

Section
Class
T2 1. G16H 40/20 IPC ZE A
Fig. 1. G16H 40/20 IPC Code Hierarchy

Subclass
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Table 1. Representative IPC codes Example Related to
Healthcare Patents

IPC Code Explanation
A61B Diagnosis; Surgery; Identification
Healthcare Informatics, i.e.
Information and Communication
G16H Technology [ICT] Specially

Adapted for the Handling or
Processing of Medical or
Healthcare Data
Data Processing Systems or
Methods, Specially Adapted for

G06Q Administrative, Commercial,
Financial, Managerial, Supervisory
or Forecasting Purposes;

GO6F Electric Digital Data Processing

HOAW Wireless Communication
Networks

HOAL Transmission Qf Digital
Information

I8 12 IPC ZE= GI16H 40/209) Z&= AA=
"4 d(Section) — ZFF;A(Class) — AH A

(Subclass) — ®191 IEMain Group) — AlE1
$(Sub Group) © AAE /K3 Sk 72 S31E
o= 71sWeol wet IPC Z=rt 3 A o
gt o2 So] 293 4y FAE SUe
(FL 71&FA, 7% 9 8% IGho] th=Yd AL
Shte] FEF(Main Category) & Holata, 71&

8ol ofd 7MY Beol= Es Eg &
ZleWdS FERFE AASHL, 1 99 e 71%
yee ‘HER(Sub Category)@ AAIBFL Utk
[11].
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Table 2. The status of Main Category IPC Code of
Healthcare Patents

IPC Code | NO- of IPC Code | NO- of
No. Patent | No. Patent
Subclass Subclass
(Frea.) (Freqa.)
1 HO4W 931 6 HO04B 105
2 HO4L 318 7 GO6F 33
3 G16H 295 8 HO1Q 31
4 G06Q 139 9 AB3B 30
5 A61B 117 10 AG1N 26
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Rank IPC Degree Out In
Code Degree|degree

1 |A61B| 50 36 32

2 |G16H| 44 41 17

A6IH 3 |G06Q| 33 29 18
4 | GO6F | 28 18 19
s lak] 21 [ 21 [ 3
6 | A63B| 19 16 7

7 |HOAW| 18 12 15

8 | HO4L | 18 12 15

Hod8 9 |GO8B| 16 10 11
o Mo 10 [GOIN| 15 8 9
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Fig. 2. Social Network Analysis of Healthcare Patents : Arranged around Degree Centrality
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Rank | IPC Code | Betweenness
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3 G06Q 543
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5 GO1IN 329
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9 A63B 226

10 AB1N 215
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Fig. 3. Social Network Analysis of Healthcare Patents : Arranged around Betweenness Centrality
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Table 3. The Core Interconnecting Pairs Between IPC
Codes of Healthcare Patents (Summarizes in Figure 4)

Case | Symbol Core Interconnections

173
@ | cien == Ae1B

104
G16H ? G06Q

Cluster—1

52
G06Q <:52 AB1B

57
G16H —44—' GO6F

197
HO4L T. HO4W

Cluster-2

® 0 ® e

87
HO4W ? HO4B

S T Y Ol Sy AEY HA)
Fig. 4. Interconnection between IPC Codes in which the Degree Centrality of each node is 3 or more(Presenting 2
Clusters and 6 Core Interconnecting Pairs)
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Table 4. Technology Convergence Status of IPC code
‘AG1B’ in Healthcare Patents

Out Degree 36 In Degree 32
Case (No. of (No. of
Connections) Connections)
A41D(1), A43B(2),| A41D(4), A43B(6),
AA7C(4), AGTF(2),| A47C(2), AGTF(3),
AGTH(1), AGTH(8),
Case 1 A61N(1), A63B(2)| A61N(6), A63B(8)
B25J(1), B60OK(1),| B25J(3), B6OK(8),
In case of| B60W(1) B60OW(5
018 35| GOGF(4), GOBN(2), gggmﬁ)‘
Sub ggggg))' G06Q(52),
Category G16H(37‘) GO8B(6),
Role G16H(173)
HO4L(2), HO4L(1),
HO4M(5), HO4M(1),
HO4W(5) HO4W(2)
AB1C(3). AGTM(1)
Case 2 | B60OR(3)
F21v(1). F21Y(1)
In case of| GO1 K(2), GO1 L(3),
‘A61B’ as| GOIN(7),
Main G01S(2), GO1T(4), B
Category GO6K(2), GOBT(2),
Role G08C(1), G16C(3)
Only H02J(1), HO2N(2),
HO3M(1), HO4B(2)
A01G(1), A01K(2),
Case 3 A45B(2), A45F(1),
A47K(2), A61G(1),
In case of AB1L(1). A62B(5)
AB1B as| - C08L(1)
Sub E03D(6)
Category F24F(1)
Role Only GO1P(1)
HO4R(1). HO5B(1)

7)), HO04L(3187), G16H(2957), G06Q(1397),
A61B(1177) <=o]ct.
I 5. A0 ES0IM IPC ZE ‘GI6H Q| 7I& 828 5ig

Table 5. Technology Convergence Status of IPC code ‘G
16H’ in Healthcare Patents

Out Degree 41 In Degree 17
Case (No. of (No. of
Connections) Connections)
A61B(173), A61B(37),
AG1F(1), A6TH(8),| AG1F(1), A6TH(5),
ABIN(7), ABG1N(4), A63B(3)
Case 1 | AG3B(16)
In case of EO3D(1) EO3D(4)
‘G16H’ as| GOTN(3), GO1N(1), GO6F(4),
Main or | GOBF(57), GOBN(2),
Sub GO6N(16), G060Q(56),
Category | G06Q(104), G07C(1), GO8B(1)
Role G07C(1),
G08B(31)
HO4L(29), HO4L(9), HO4W(3)
HO4AW(37)
A43B(2), A47CA4),| -
A47G(1), A61K(1),
AG1TM(8), AB3F(1)
B25J(2), B60ON(2)
GO01B(2),
Case 2 | GO1D(1),
GO01G(1), GO1J(1),
In case of| GO1P(1), GO1R(2),
‘G16H’ as| G01S(2), GO1T(2),
Main G02B(4),
Category | GO6K(24),
Role GO06T(17),
Only G08C(1), G10L(6),
G16C(b)
H02J(3), HO4B(1),
HO4M(6),
HO4N(11),
HO4R(1)
Case 3 B6OK(1)
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