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Descriptive Review of Patents in Healthcare and Nursing: Based on Network Analysis
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Purpose: The significance of the healthcare industry has grown exponentially in recent years due to the impact of the fourth industrial
revolution and the ongoing pandemic. Accordingly, this study aimed to examine domestic healthcare-related patents comprehensively, Big
data analysis was used to present the trend and status of patents filed in nursing. Methods: The descriptive review was conducted based
on Grant and Booth'’s descriptive review framework. Patents related to nursing was searched in the Korea Intellectual Property Rights Infor-
mation Service between January 2016 to December 2020, Data analysis included descriptive statistics, phi-coefficient for correlations, and
network analysis using the R program (version 4.2.2). Results: Among 37,824 patents initially searched, 1,574 were selected based on the
inclusion criteria, Nursing-related patents did not specify subjects, and many patents (41.4%) were related to treatment in the healthcare
delivery phase. Furthermore, most patents (56.1%) were designed to increase effectiveness, The words frequently used in the titles of
nursing-related patents were, in order, “artificial intelligence,” “health management,” and “medical information,” and the main terms with
high connection centrality were “artificial intelligence” and “therapeutic system.” Conclusion: The industrialization of nursing is the best
solution for developing the healthcare industry and national health promotion. Collaborations in education, research, and policy will help
the nursing industry become a healthcare industry of the future, This will prime the enhancement of the national economy and public
health.
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=
o
T Healthcare P/U identified through
2 database searching
< (n =37,824)
)
=
f Extinguished or abandoned, nullified, withdrawn or
'L rejected status removed (n = 7,150)
2
< Healthcare P/U screened (n = 30,674)
o (Figure 2 and Figure 3)
3 - .
Not provided by KIPRIS (n = 1,874)
Excluded IPC codes in the bottom 25 IPC
> codes (n = 690)
IPC codes that do not align with the nursing
definition (n = 25,314)
y
2 \ J
= Nursing P/U assessed for eligibility
(=) (n=4,670) e A
w
P/U for clinical diagnostics, therapeutics, and
medical applications (n = 3,023)
> P/U related to organizational operations (n = 45)
P/U related to patient record management (n = 15)
- Duplicated (n = 13)
% Nursing P/U included for analysis (n = 1,574) N Y,
5 (Appendix 4 and Table 1)
=

P/U = Patents/utility models; KIPRIS = Korea Intellectual Property Rights Information Service; IPC = International patent classification.

Figure 1. Data screening flowchart.
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Figure 2. Number of healthcare patents/utility
models based on filing year.
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No. of healthcare patents/utility models (n = 30,764)
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Biotechnology company ]81 (0.3%)

Figure 3. Classification of the top 50 applicants for healthcare patents/utility models.
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IPC = International patent classification.
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Distribution of IPC codes

AB1K
C0o7D
CO7K
AG1B
C12N
G16H
ABG1N
AG1M

A23L
AB1F
c12Q
GO1N
G06Q
A61C
A61H
Others

IPC = International patent classification.

Appendix 1. Top 15 nursing-related frequent international patent classification codes.
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Appendix 2. Patents/Utility Models that Accurately Describe ‘Nursing’

HOWM - LEY - 243

IPC code Korean title (English title) Phase of healthcare delivery Pl domain

AG1F IS 2 HME 2| HX|0AQ| HiAZE HI0|T(stool receptacle of stool processing Treatment
device for use in nursing care)

Effectiveness, efficient

G16H 2k} oHHS 9ISh ZHS X[ A|AEl(hursing support system for patient safety) Prevention, for healthcare  Safety
provider
ZtS EMR 2 J0|A| 2HXIALYE 0|25t ZESAIE! A& (the nursing For healthcare provider Effectiveness
charting skills using patient cases at nursing EMR program)
oZHE HL L 0|E 0|28 ZtS X[ A|[ABl(wearable terminal and system for Prevention, diagnosis, Patient centeredness
supporting nursing care using the same) treatment, follow-up care
o|st gl 7t5 st M2 012 UM S 2|5t MAt 9|2 7|2 W A|AE!(electronic For healthcare provider Efficient

medical record educating system for training medical and nursing
professionals)

IS AL S8 MH|A S2HE0| 0] i, AX| L T2 73 (control method, device  Prevention, diagnosis, Safety, effectiveness
and program of nurse companion service platform) treatment, follow-up care

IS 22S Q5 FAF 7|8 O|F HH| BLIE{Z] A|AR! 3 HHH(system and Diagnosis, treatment, Effectiveness, efficient
method for monitoring vision based medical equipment for nursing robots) follow-up care

ADLE Q7S E X|2lot= A|AH! 2! 8t (method and system to support smart Prevention, diagnosis, Effectiveness, efficient
nursing care) treatment, follow-up care

IPC = International patent classification; EMR = Electronic medical records; Pl = Performance improvement.
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Appendix 3. Top 15 IPC Codes for Nursing Patents/Utility Models Registration
IPC . . .
N (%) English description Korean description
code
A61K 10,253  Preparations for medical, dental, or toilet purposes (devices or 9lorg, X8 E= SHE MH(YslEs Yt 22M
(33.42)  methods specially adapted to bring pharmaceutical products into MEH E=EYstEE %EHE 5t7| ?lst E45 BR| E=
particular physical or administrative forms A61J3/00; chemical 8 A61J3/00; -3— [Q EfF], AZ = MHE 26t 2
aspects or use of materials for deodorization of air; disinfection ~ E£= 2, IESEE, S48 IE £ = 2822 26t
or sterilization; or bandages, dressings, absorbent pads or surgical S2X2| 55t =H S 2 AL A61L; HIS2| Z4 C11D)
articles AG1L; soap compositions C11D)
CO7D 2,922  Heterocyclic compounds (macromolecular compounds C08) O|Z Xt 12| Stet= (I 2Xt 3tela Co8) [1974.07]
(9.53)
CO7K 2,906 Peptides (peptides containing B-lactam rings CO7D; cyclic HE|E (peptides) (B-SHE 12| &+ HE|= CO7D; A
(9.47)  dipeptide molecules without any other peptide link than those CIHE|S0f 0{A T EX=0]| &2 gM6H= HEIE
which form their ring; e.g., piperazine-2,5-diones, CO7D; ergot 20| HE|EZTS #X| = A, 0. Im2HEl-
alkaloids of the cyclic peptide type C07D519/02; single cell 2.5-C|& CO7D; &tAl ME|E3{0| niZetZtE 0| = C07D
proteins, enzymes C12N; genetic engineering processes for 519/02519/02; M| THIHEL S A C12N; HEIEE 7|
obtaining peptides C12N15/00) 2ot @M &8t 2% C12N 15/00) [1985.01]
A61B 2,300 Diagnosis; surgery; identification (analyzing biological material XI5, 71O AE(MESHX THZ 2| £A1 GO1N 0 GOTN
(7.50)  GO1N, e.g. GOTN33/48) 33/48; 24T} 0|Q|2| IHZ 0|23 7| 29| XA QlHt GO3B
42/00)
C12N 1,725 Microorganisms or enzymes; compositions thereof; propagating, — OI¥= L= 84 ; 1 TS, 01829 34, BEE F= RX|;
(5.62)  preserving, or maintaining microorganisms; mutation or genetic ~ =XH0| = {7 S8t U HIX| (]S &M Al HIX|
engineering; culture media (microbiological testing media C12Q1/00) [1980.01]
C12Q1/00)
G16H 1,543 Healthcare informatics, i.e., ICT specially adapted for the handling &AH|0 QIZOHEIA =, O|F L= 712 22| HI0|HQ| FZ
(5.03)  or processing of medical or healthcare data = M2|of| E5| Meret HESEM 7|=(ICT] [2018.01]
A6IN 1,027  Electrotherapy; magnetotherapy; radiation therapy; ultrasound M7|X|&; A7 |X|2; AKX E; 2SR & (EHHF2
(3.35)  therapy (measurement of bioelectric currents A61B; surgical =3 A61B; MHZEE E= |X1|§ H|7|AIX[H] 7| A H]
instruments, devices, or methods for transferring non-mechanical ~ SE{2| Of|HX|S 0|&517| I8t 28 7|7|, F EF=
forms of energy to or from the body A61B18/00; anesthetic 8 A61B 18/00; OFE|EX| °'“f AGTM; BHHEHIT HO1K;
apparatus in general A61M; incandescent lamps HO1K; infra-red ~ 7}Z&2| Xe|MHUAT| HO5B) [1995.01]
radiators for heating HO5B)
A6TM 821  Devices for introducing media into, or onto, the body (introducing 2I&|2| QtOZ = HH| IfHIE ERlot= MX|(S29
(2.68)  media into or onto the bodies of animals A61D7/00; means for HUZ2| = BHO| 0iXE =Qlot= A A61D7/00; EFE
inserting tampons A61F13/26; devices for administering food AU AG1F13/26; SAIE EE= k0| ATLE0] AIX| A61J;
or medicines orally A61J; containers for collecting, storing or ol = 0|2 & HUHIE £8, M E= XM|ot7| ¢t
administering blood or medical fluids A61J1/05); devices for 87| A61J1/05); QIX|Z2| IHHIE W etol= E= QANZEE
transducing body media or for taking media from the body IHAHIZE HHot7| I8t 87(= A61B; =& 2E2
(surgery A61B; chemical aspects of surgical articles A61L; Sletd Atet A61L); =H EE'.: RUAS UOTI=E=
magnetotherapy using magnetic elements placed within the body ZZo}7| $I8t &X|(HM7] Y, 0. & F= 7N MRS
AB1N2/10); devices for initiating or ending sleep or stupor ALE35H0] OFF| MM AG1 N1/36021)
A23L 765  Foods, foodstuffs, or non-alcoholic beverages, not covered by MEZ2HA A21D EE= A23BEEE A23J7HK|0f] Z&HE|X|
(2.50)  subclasses A21D or A23B-A23J; their preparation or treatment, %= AE, ARE, L= HYSHZE,; 1 XM T X,
e.g., cooking, modification of nutritive qualities, physical Ofl. 7t =2, Y i, 221X X2|(0] MES A0
treatment (shaping or working, not fully covered by this subclass, 2tHSHA| &t £|X| 0=, AZ2| MY Ei= 7H5 A23P);
A23P); preservation of foods or foodstuffs, in general AR L= AMREQ| HZE AH2006.01]
A61F 667 Filters implantable into blood vessels; prostheses; devices providing SZ0f| 0|AlE 4= Ql= TH; B&; QIX|Q| A LEE JHE
(2.17)  patency to or preventing collapsing of tubular structures of the  A|7|= L= 21|12 9X|oH= X, 0. AHE; H3iQ|n},

body, e.g., stents; orthopedic, nursing, or contraceptive devices;
fomentation; treatment or protection of eyes or ears; bandages,
dressings or absorbent pads; first-aid kits (dental prosthetics

AB1C)

7t5 = I|Ql 87 WA & F= 0| k|8 = B
st Ils 85 L= &4 WE; 718 dARILE 2

A61C) [2006.01]
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Appendix 3. Continued

-3y

HO - 2L

IPC

N (%) English description Korean description
code
C12Q 630  Measuring or testing processes involving enzymes, nucleic acids, &4, it L= O|MSS X8l6l= S8 =
(2.05)  or microorganisms (immunoassay GOTN33/53); compositions or AW (HHAIZ GOIN 33/53); IAS st 2H=
test papers therefore; processes of preparing such compositions; = A|&X|; 1 AHES XAl 34; DIME8H £=
condition-responsive control in microbiological or enzymological ~ EASH SHEH0) QU0{A 2| AEHSE H|01[1980.01]
processes
GOIN 584 Investigating or analyzing materials by determining their chemical A=z 2| &tstd = Z2|& HEO| HE| 2I5t HZ 2| EA}
(1.90)  or physical properties (measuring or testing processes other = EM(HAEM 0[Q2 84 E= D|MES Zalths
than immunoassay, involving enzymes or microorganisms C12M, &% = A& 9t C12M, C12Q)
C12Q)
G06Q 523  Data processing systems or methods specially adapted for HEE, U8 88, YBE U= E= HI582=
(1.70)  administrative, commercial, financial, managerial, supervisory, or ~ £3| Mgt5t H|0|E X2| A|AH! L= Yt 7 8iof|
forecasting purposes; systems or methods specially adapted for ~ 2SR E|X| = 2|, 48, 288, ¥ U=E E=
administrative, commercial, financial, managerial, supervisory, or ~ OIS82 2 £3| Mgttt A| AR E= W[2006.01]
forecasting purposes not otherwise provided for
A61C 389  Dentistry; apparatus or methods for oral or dental hygiene (non-  X|2f; 72 L= X[} YME XX L= HH(HITAS 5lE
(1.27)  driven toothbrushes A46B; preparations for dentistry A61K6/00;  A46B; X|1+2 H|X| A61K6/00; X0 EE= 2 MIAE H|A|
preparations for cleaning the teeth or mouth A61K8/00, A61K8/00, A61Q11/00)
A61Q11/00)
A61H 370  Physical therapy apparatus, e.g., devices locating or stimulating S22l X|& HX|, 0. 2IX2] 249 YX|E HE F=
(1.21)  reflex points in the body; artificial respiration; massage; bathing ~ XF=dk= HX[; 918 $5; OtALK|; EESH X|F L= Qx|
devices for special therapeutic or hygienic purposes or specific EHo HEE flot U8 FR|(HM7| K&, 7| X|=, BAHM
parts of the body (electrotherapy, magnetotherapy, radiation X|=, =20} X|= A61N)
therapy, ultrasound therapy A61N)
IPC = International patent classification; ICT = Information and communication technology.
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AAL = Ambient assisted living; AR = Augmented reality; ICT = Information & communication technology;
VR = Virtual reality; LED = Light emitting diode.

Appendix 4. Nursing patents/utility models network analysis.
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