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Abstract Parkinson’s Disease (PD) is one of the three major old-age onset neurodegenerative diseases,
its incidence rate is increasing worldwide as being an aging society. The number of PD patients has
increased from 3 million in 1990 to 6.2 million in 2015 and is expected to increase to 12.4 million by
2040. Although many therapeutic candidates have been under development, but not yet been suggested
the therapeutics of PD. For analyzing the trends and the status of convergence of technologies in the
PD therapeutics, we classified into six sub-categories using global patent information and analyzed the
level of technical competitiveness and technology convergence according to year, country, applicant,
and technical description. These results can be used as a fundamental understanding for the current
technical trend and the status of convergence of PD therapeutics, and establish the direction and
strategy of R&D.
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Table 1. Classification of the technologies and number
of selected patents in the five countries.

Search count
KR| US | JP| EP| CN |Total

Classifica
tion Code

Search keyword

((parkins* IfZIA* IF7IA* IE7IA*
T}7|2* MORZIe* M7 I oy iax
M) and ((A61K-031%).IPC.
A (A61K-009%).IPC. (A61K-045%).IPC.
(Chemical (CO7D-487*).IPC. 381,476 633 62 791 (3902
cormpound) (CO7D-417*.1PC.))) not
((A61B-005%).IPC.
(GO1N-033%).IPCM.) AND
((@AD)=20100101))
(parkins* IFZIA* D7 I&* TZIAx
7 |&* MORZIE* M7 i Ly iax
m7IM¥) and ((A61K-038*).IPC.
B (CO7K-007*).IPC. (CO7K-014*).IPC.
(Peptide) (GO1N-033%).IPC.) not
((A61B-005%).IPC.
(GOTN-033%).IPCM.) AND
((@AD)=20100101))
(parkins* OfZIA* L7 A% TH7 I
T}7|2* MORZIe* M7 I o7 iax
M) and ((A61K-048%).IPC.
(C12N-015%).IPC) not 31| 69 | 17| 27| 45 | 189
((A61B-005*).IPC.
(GO1N-033%).IPCM.) AND
((@AD)=20100101))
(parkins* IIZIA* MFIE* M7IAx
o7 |&* MORIE* m7Ie* M7 ie*
W7 I4%) and (A61K-035%).IPC. not
((A61B-005*).IPC.
(GO1N-033%).IPCM.) AND
((@AD)=20100101))
(parkins* IZIA* MiZIE* Mi7Id*
o7 |&* MO IE* m7le* M7 ie*
IiZI2%) and ((CO7K-016%).IPC.
(A61K-039%).IPC.) not 16| 66 | 15| 21| 16 | 134
((A61B-005%).IPC.
(GO1N-033%).IPCM.) AND
((@AD)=20100101))
(parkins* IZIA* MZIA* Mp7idx
7 |&* MOpZIe* M7l oy iax
I7IM¥) and ((A61K-036*).IPC.
(A23L.-033%).IPC.) not 114 43 | 21| 16290 488
((A61B-005%).IPC.
(GO1N-033%).IPCM.) AND
((@AD)=20100101))
Total Number 6461877 757 7631,2595,302

67179 48| 62| 87 | 443

C
(Gene)

(Stem
Cell)

32| 44| 23| 17| 30 | 146

E
(Antibody)

F
(Extract)
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Fig. 1. Trends of patent based on the number of patent

applications from 2010 to 2019 by countries and
year.
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Fig. 2. Trends of patent based on the number of patent
applications from 2010 to 2019 by technology
classification.
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Fig. 3. Trends of global major applicants (Top 20) according
to nationality.

3.4 FLEHQ Top 10 5 24

F=(KR) E9RIC 2= Aojdista Alst e, g
djsti Ak ee, AMdsl Astae, aEsiel]
ST, d=iste At Ed, ALt AsHE
5s %01 e 501% %”%1’3}71] EYet Ao= metE9]
o

A3 21549 %‘Lﬂ Y= T Qs Ao YERE

+HUS) F2EYRlez FHOFFMANN-LA
ROCHE, TAKEDA, MSD, PFIZER, H. LUNDBECK <
o7 yehgon, dE(P), KH(EP), F=CN)IAE
F.HOFFMANN-LA ROCHE, JANSSEN PHARMA,
GSK, PFIZER & 22 AGA7} e &dstA &£
52 JAPS Aoz Yepgtt

Table 2. Top 10 applicants based on the number of patent
applications in the five countries.
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Fig. 4. Analysis of Top 10 applicant’s areas of focus and
vacant technology.
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Table 3. Patent competitiveness index by technology
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Rank | Class |No. Patents| CPP Pll TS PFS
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Fig. 5. Comparison of trends in technology influence
and marketability by technology classification.
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Fig. 7. R&D topographic map of technology convergence on
Parkinson’s diseases therapeutics by 6 sub-
technology (CPC; Cooperative Patent Classification):

(a) Chemical compound(A), (b) Peptide(B), (c) Gene(C) (d) Stem
cell(D) (continued)
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Fig. 7. (continued): (e) Antibody(E), (f) Extract(F)
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