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Identification of Key Technical Points of Oncology in

China

ZHANG Ting,OUYANG Zhao-lian
(Institute of Medical Information/Medical Library,Chinese Academy of Medical Sciences and
Peking Union Medical College,Beijing 100020, China)

Abstract: [ Purpose | To identify the key technical points of oncology in China by patent analysis.
[ Methods ] The revealed patent advantage (RPA) method and the two-dimensional quadrant method
were used to identify the key technical points of oncology in China respectively,and then the iden-
tification of the two methods was used together to determine the key technical points. [Results ]
There were 12 key technical points of oncology in China,namely antitumor activities of natural
products and polymers,medicinal preparation technology of natural antitumor agents,drug carrier
technology of natural antitumor agents, antitumor activities of microbial agents,genetic engineering
technology of microbial antitumor agents,cell culture and tissue culture technology of microbial
antitumor agents,drug carrier technology of microbial antitumor agents,electrical medical equip-
ment for tumor radiotherapy, electrical medical equipment for tumor surgery,tumor surgical instru-
ments, surgical equipment associated with tumor diagnosis and treatment,devices or methods for
tumor diagnosis. [ Conclusion] The study identifies the current situation and development trends of
the key technical points of oncology in China,and also provides a reference for cancer research
and new drug development.

Key words:oncology ; patentometrics ;patent analysis;revealed patent advantage (RPA);two-di-
mensional quadrant method
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Figure 2 The annual distribution of patent quantities in the fields of oncology in China
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Note : B04 :natural products and polymers;D16:fermentation industry;S05:electrical medical equipment;
P31 :diagnosis, surgery.

Figure 3 The annual distribution of patent quantities in the 4 key fields of oncology in China
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Table 1 The top 10 countries/regions in the 4 key fields of oncology

SR FIT 10 37 1 FE 574 DX 73 A1 FLHE

BO4 D16 S05 P31
Z ﬁﬁ 20 {j ) 1IPC ﬁi}' %ﬁﬁﬁﬁﬁi}'*ﬁ y EE‘H‘ No. Countries/ Countries/ Countries/ Countries/
. Records . Records X Records . Records
 RPA regions regions regions regions
. 1 US 29261  US 25720 US 5969  US 3625
23.1 A RMrF 4 AT 5T AR Fl
) 39 = k W;" PE&T “\)S“ AL o 9740  CN 5716 JP 1766 JP 1268
HFH LT 10 409 B KPR 5 A 3 Jp 5111 EP 4099 CN 996  CN 945
JigeE 4 A~E S T4k, LR HTE 4 EP 4715 Jp 3989  EP 646 RU 462
B RS 1 MR, HHERH 5 KR 3861 KR 2497 DE 605 DE 412
e e e N 6 WO 2137 WO 1850 KR 511 KR 373
BT S TR 2 (AR, 2 7 GB 1497  GB 1300 WO 412 EP 289
AR < T B 2% 517 :
PAOLSG MR ik sc T . hIEE 4 o g 677 FR 505 RU 332 WO 174
NEH ST LA B EHEZ N ES 9 pE 667 DE 475 GB 265 FR 134
2.2.3 3 fEMR 4 D AW 10 AU 487 AU 414 FR 213 GB 125

SF RS iR N VA -S| e D)
JE , R R L ) R R HE A
A — L BT LR A R S R
A1 LAY S [ A AT AE

Table 2 The world’s top 20 IPC in the 4 key fields of oncology

Note : B04 :natural products and polymers;D16:fermentation industry;SO5 :electrical medical
equipment ; P31 :diagnosis,surgery. US:United States;CN:China;JP:Japan; EP:European Union;
KR :Korea; WO : World Intellectual Property Organization; GB:Great Britain; FR :France;DE:
Germany ; AU : Australia; RU ; Russia.
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4 CI2N-0015 9757 CI2N-0015 9906 A61B-0018 1117 A61B-0018 1355
[ 1/3(Table 1) 5  A6IK-0038 8998 AG61K-0039 8656 A61B-0008 912 A61B-0008 979
232 &EHMEAMNETE 6 A6IK-0039 8807 A61K-0038 7513 A61K-0031 699 A61B-0001 690
F ARG B AR A 7  A61K-0031 8764 A61K-0031 6567 A61P-0035 625 A61B-0010 683
ABFsci B E LA 8 COTK0016 5784  COTK-0016 5775 A6IN-0001 564 A61B-0019 580
e I 9  A61K-0036 5659 CI2N-0005 5476 A61B-0001 468 AG6IN-0005 522
ﬁ;@f (IPC)k f%‘m HM‘?;‘ 10 CO7K-0014 5549 CO7K-0014 5187 GOIN-0033 462 GOIN-0021 249
AT EAR T A 11 1280005 5433 A6IK-0048 3791 A6IB-0017 439 GOIN-0033 204
B, M4 ATE S FAA 12 A61K-0048 3909  A61P-0037 2315 A61K-0049 436  AG61F-0002 182
R LRSSk 13 A61K-0035 3639 A6IK-0047 2259 A61B-0019 417 A6IN-0007 173
. ERBMR e 14 AGIK0009 3190 AGIP-0031 1934 GOGF-0019 401 A6IK-0049 142
i 15 A61K-0047 3094 CO7H-0021 1852 GO6K-0009 363 GO6T-0007 140
VML FIIHE (6 p61p0037 3026 AGIK-0035 1843 AGIN-0007 326 AGIM-0025 122
P EEZ WAL 17 A61P-0031 2526 C12P-0021 1739 GOIN-0021 312  GOIR-0033 121
R P2 B0 EMERE 18 A61P-0009 2041 CI2N-0001 1613 A61K-0051 283 AG6IN-0001 118
507 (AGIP-0035), g 19 COTH-0021 1944  AGIK-0009 1589 C120-0001 282  AG6IP-0035 116
20 A61P-0025 1941 A61P-0025 1417 GO6T-0007 276 GOIT-0001 105

AR 1 TR L A,
XA T4 B 5T Bk

diagnosis , surgery.

396

Note : BO4 : natural products and polymers ;D16 :fermentation industry ;SO5 :electrical medical equipment ;P31
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Table 3 The RPA of China in the 4 key fields of oncology

Bo4 D16 S05 P31

No. IPC Quantity RPA 1PC Quantity RPA 1PC Quantity RPA IPC Quantity RPA
1 A61K-0036 3154 80.95 A61K-0048 943 57.81 A61N-0007 67 71.86 A61B-0010 161 66.86
2 A61K-0009 1261 63.05 CI2N-0001 368 51.21 A61P-0035 85 48.1 A61B-0017 362 61.14
3 A61K-0035 1325 58.22 A61P-0035 2416  49.54 A61B-0018 148 4525 A61B-0019 90  36.12
4 A61P-0035 5193 50.86 A61K-0047 407 31.53 A6IN-0005 266  39.56 A61N-0007 25 27.24
5 A61K-0047 757 23.87 CI2N-0015 1747 30.72 A61B-0019 49 3555 A61B-0018 186  24.19
6 A61K-0048 949 22.83 A61P-0031 293 15.29 A61B-0017 41 14.98 A61N-0005 69 21.38
7 A61P-0031 545 11.86 A61K-0009 223 8.78 A61N-0001 40 -13.89 GO6T-0007 10 -33.56
8 A61P-0009 382  -2.77 CI2N-0005 736 3.42 A61B-0001 31 -16.99 A61B-0005 151 -37.45
9 A61P-0037 556  -5.42 (C12Q-0001 1295 -4.48 A61K-0051 18 -22.52 A61B-0001 40 -52.47

10 C12N-0015 1709  -9.17 A61K-0038 851 -13.29 A61B-0005 102 -27.93 A61M-0025 6 -63.89

Note : Bold indicates those technical points with revealed patent advantages and italics indicate that the RPA value is above zero. BO4:natural prod-
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Natural products and polymers of oncology
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Note: The X-axis refers to the mean standardized values of the technical points in the
field of “natural products and polymers” of oncology (A,%),and the Y-axis indicates the
coefficient b in the regression analysis,whose P values of difference-test greater than
0.05,are set as O in the figure. The X-axis indicated (A, —A,;) /2,namely A=26.32,as
cut-off point,and (26.32,0) was set as the origin of the quadrant.

Figure 4 The key technical points in the field of “natural products and
polymers” of oncology

Fermentation industry of oncology
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Note:The X-axis refers to the mean standardized values of the technical points in the
field of “fermentation industry” of oncology (A,%),and the Y-axis indicates the coeffi-
cient b in the regression analysis,whose P values of difference-test greater than 0.05,are
set as O in the figure. The X-axis indicated (A, —A,.)/2,namely A=20.49,as cut-off
point,and (20.49,0) was set as the origin of the quadrant.

Figure 5 The key technical points in the field of “fermentation
industry” of oncology
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Electrical medical equipment of oncology
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Note : The X-axis refers to the mean standardized values of the technical points in the
field of “electrical medical equipment” of oncology (A,%),and the Y-axis indicates the
coefficient b in the regression analysis,whose P values of difference-test greater than
0.05,are set as O in the figure. The X-axis indicated (A, —A,;)/2,namely A=13.57 as
cut-off point,and (13.57,0) was set as the origin of the quadrant.

Figure 6 The key technical points in the field of “electrical medical e-
quipment” of oncology

Diagnosis and surgery of oncology
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Note:The X-axis refers to the mean standardized values of the technical points in the
field of “diagnosis,surgery” of oncology (A,%),and the Y-axis indicates the coefficient b
in the regression analysis,whose P values of difference-test greater than 0.05,are set as 0
in the figure. The X-axis indicated (A, —A,;)/2,namely A=18.04,as cut-off point,and
(18.04,0) was set as the origin of the quadrant.

Figure 7 The key technical points in the field of “diagnosis,surgery” of
oncology
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Table 4 The key technical points in the 4 fields of oncology in China

Key fields (DC) Key technical points(IPC) ~ Mean standardized value(M)  Coefficient b P RPA
Natural products and polymers(B04) A61P-0035 53.89 0.00 0.34  50.86
A61K-0036 33.73 -243 0.01  80.95
A61K-0047 7.54 0.41 0.01  23.87
Fermentation industry(D16) A61P-0035 42.67 0.00 0.67  49.54
CI2N-0015 30.88 0.00 0.53  30.72
C12N-0005 12.03 1.16 0.01 3.42
A61K-0047 6.42 1.02 0.01  31.53
Electrical medical equipment(S05) A61N-0005 27.28 0.00 0.49  39.56
A61B-0018 17.32 -4.24 0.04  45.25
Diagnosis, surgery(P31) A61B-0017 36.15 2.73 0.00 61.14
A61B-0018 22.48 -4.31 0.03 24.19
A61B-0010 15.05 241 0.02  66.86

Note : Bold values refer to the key technical points identified by the two-dimensional quadrant method,and italics refer to those identified by revealed

patent advantage (RPA).

Table 5 The key technical points identified by only one method

Natural products and

Fermentation industry

Electrical medical Diagnosis, surgery

LGy el (0.0 polymers (BO4) (D16) equipment (SO3) (P31)
Key technical points A61P-0035 A61P-0035 A61N-0005 A61B-0017
(by the two methods) A61K-0036 C12N-0015 A61B-0018 A61B-0018
A61K-0047 C12N-0005 A61B-0010
A61K-0047
RPA A61K-0048 A61K-0048 A61P-0035 A61B-0019
A61K-0035 A61P-0031 A61B-0017 A61N-0005
A61K-0009 C12N-0001 A61B-0019 A61N-0007
A61P-0031 A61K-0009 A61N-0007
Two-dimensional quadrant C12Q-0001 C12Q-0001 G06K-0009 -
method C12N-0005
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