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Research on the Development Trend of Pharmaceutical Intermediates Application Technology in China
from the Perspective of Patent

FANG Xi, LIU Yue, YOU Yu (School of Economics and Management, Shanghai Institute of Technology,
Shanghai 200235, China)

ABSTRACT OBIJECTIVE: To assist enterprises to understand the technical points and development trend of pharmaceutical
intermediates industry, and to provide new development ideas and technical support for pharmaceutical intermediates application
technology. METHODS: Taking the core technology involved in pharmaceutical intermediates as the research object and divided
into four levels, the patent data of pharmaceutical intermediates published (announced) before Feb. 2nd, 2020 in State Intellectual
Property Office (SIPO), INCOPAT and PatSnap patent databases were searched. Patent analysis method was used to analyze the
patent application trend and patent applicants of pharmaceutical intermediates, and the secondary and tertiary technologies of
pharmaceutical intermediates were analyzed in detail. Finally, SPSS 24.0 software was used for curve fitting prediction analysis of
the number of patent applications for pharmaceutical intermediates in China. RESULTS: A total of 12 103 related patents were
retrieved. Under the secondary technology classification, there were 331 patents for antibiotic drug intermediates, 474 patents for
antipyretic and analgesic drug intermediates, 1 227 patents for cardiovascular drug intermediates, and 1 550 patents for anticancer
drug intermediates. The numbers of patent applications for pharmaceutical intermediates in the world and China were increasing
year by year, and Chinese mainland had the largest number of patent applications. The number of patent applications in Jiangsu,
Shanghai and Shandong ranked the top 3. Among the top 10 patent, 8 were domestic enterprises or universities, and they also
ranked the top 2 in the composition of pharmaceutical intermediates applicants in China. Among the secondary technologies of
pharmaceutical intermediates, cardiovascular pharmaceutical intermediates accounted for the largest proportion of patent applications
(32% ) , followed by anticancer pharmaceutical intermediates (30% ). Among the tertiary technologies, there were patent
applications for the products (35% ), methods (35% ) and uses (28% ) of pharmaceutical intermediates. The curve fitting of the
number of patent applications for pharmaceutical intermediates in China showed that the current trend of patent applications was the
best fitted with the cubic curve model, and it was predicted that the number of patent applications in 2020 and 2021 will be 688
and 781 respectively. CONCLUSIONS: The technology of pharmaceutical intermediates has developed rapidly in China, and

universities and enterprises have considerable R&D strength. In addition to expanding in technological innovation, enterprises can

A H4 071 B - 5 TS T H (No.2017YFB1401100) also consider the development idea of school-enterprise
S BIEEE B AR SO, Tl BFST S T RS T AR cooperation and patent cross licensing among enterprises to
BHEHL, 15 :021-64941028, B-mail : Fangxi@sit.edu.cn help the better development of China’ s pharmaceutical

- 1038 - China Pharmacy 2021 Vol. 32 No. 9 ThEZ 2021 4EEE 32 4555 9



intermediates industry.

KEYWORDS Pharmaceutical intermediate; Patent; Predict; Curve estimation

P 2 [aAR B) —SE FF 25 i Al T Sk B A
TRkl T i, B e TATI P i —A 5332, i 241
MR JE, OB EIR AT KRB FEH M Tz —, H
SEp Bl T R, SRR, T E A2 Y
AR, 3 A 2 24 H (R ASHT = S T R (A ORI A5 452
7 i RS At R R A s 2 T (R4S Tl A T
R (HERZ51 T K RS 25 NIRRT s 24 v [R] AR 3 H BT 1
ol AN il e S R R AR SR B R . SR X T
PR ARG AR T 755K, N/ K et K =
2 AL SRR A S DL 2 WE i 1R | 2 H 2 e Ji ik S AT AR
WIEEG R G o 3 B B EEZg A B 4k
P % I8, TR R R BF & FIE R Iy i e S 254l
PREES RIFXERARIHE T, A RN AT AR,

H I, Bl R i [ ) 24520 W 04 7l 5 A R 1
A 7 % DL E PR oy TRk — 2P aifl, R IE 2 2y
R A Bk oy Trh E S R A 7 S, FRIE B
2 [aMA A 2 2208 BUNEHIF T & 20 A 7 85 65 1 3l
SEREMIR R, W FE RN B2 AR kR F
T E AR T ZHARIKEIE AR, R = 2 v a4 DL
oA R 25 0 L v () A ™ S A 7 Al /0 IE AR
mn S AT M R R BE . B RIR T B 25 R AR
IS, KABEE e LRI 254 5 A0 T b iy i s sl =
2 rh AR K A A B A 1y T B /D U I A& FRE AR A5
B2 rh Ak R HGE . A ET R SE L I I LA X
B E AR 2 A B A S 7= i 7o, &
PRI 1 24 1 = 25 4V AF & 28 B P A5 R B & R 3
K 2 7] 52 TEAH 56 5 Susanne 5™\ L F 20 A B4R £7 58
FeHE T Salep (—Ff LA kb rh g 1 rb T b XY A= it >4 A6
AL G ) W 5 SERAED 530 1 g R R
I 30 4F & R B SRS E FER A AL LRz
b BRI AE  BAE TR I S R AL A B
HIR P AUE EIRSS HoO R R 5 a8 oAty i i %
IR A7 %55 A DG 0 SR A 7 Bt 5% O OIS 1 AH L AR G AR
EERREI, A DESCR T T IRE B eskE g rh
[ A A I BOBR 5 4 (R 58 A AR AR LS AT
HF IR 5, AR B 25 rh AR R M TR R Ao
G, FFX GO T R T, BRI X 43k S
P [ 1y = 2 v [ AR & R AR R e S5tk 11 434, B ZE D
Bl Al A ThT T g B 25 T (A7 7 olb AH G 42 AR A R S
A R Al & R T 1) SRR R A A, Sk B 2 v ]
A P AR SR T 1 A i S B D AR S
1 MRM¥EE5FHE
L1 FARIE

A B 254 T X HIE = B R AT B AR H = 1, B
2h Al 0 B 25 R B O B 2R TR AN 2 A

HEEZG 2021455 32 B4 9

i JE AT A I 5 HA e B % 2 R 2R R R A T 2, 4
B 245 v ) (A5 K 1A A% B AR 51 Ay e ) i 40 BT S I
[Fi Fsf, R A kI 24 e [l (AR 1 AR BB A R 55 A0 DG4
ARG SE PR, F456 B 245 vh A B BRI T 3
0L, B BORYFARHESR o — 5 TH A 2o AR i
13 BN A HOAR A2 IR HEA 7 R R, 3 2 ) 7 10 A Al 12
B3 93— )7 TR HL I AR S | ) 38 2ok 58] 152 ) 4k 2
FRCHRIEE SR AT, 4 75 BABE N sl b 78 19 5 AR 23 g b
1C T, I S S i 25 AHOCH AR N B, 8 ol i e 2240
TETARIFHHELR

HRAFEAZ U FANE 5L, SBT3
TG AN E 12, A2 PACRA R R EAR 332,
K FH— G B DU R R 53 4548, T IR YR 22, TF L3R
1o Hirr, B2 24 o (Rl A4 T i SO n] i — 20 At 43 b 2k
KRB b A A DR 25 T bk O i R Se 2
FrpraliA Sur I BE 2y h A RS ZRA BT
TIRAT B AR BB B0, L M SCHF RS = AR A5
i, AF TR R B A
1.2 WERER

AR ST g SRR GBI | [ R A1 (IPC) 4328
SHHEANAG TG RN RS R EREK
HIRR=RUR % R % R 58 (SIPO) S 45 5 (INCOPAT) 54
528 (PatSnap) % F G FE T XT 2020 4 2 1 2 H Z R4
T & B R E R TR 2, PR i 258 2%
W, X AH G & M TAR G|, I X5 Horb (i 8 s L R AT 1
O RN 52 . 9 SCOCH#E ] f1 4% “Pharmaceutical inter-
mediates” “Antibiotic” “Cancer” “ Antipyretic” “ Analgesic”
“Anti-inflammatory” “Anti inflammatory” “Relieve pain”
“Pain relief” “Blood vessel” ; P SC & F R G F5 “BE 247 “ o
(AT B A 2R e AR B BT AR IR TH AR
RFETEE . IR % R R 7 085
21,312 103 55 F MR 1 I BRI R RETR L
IR PRI AL RAT 331 4%, AR 25 F
LRI 474 25, O VS R G T vh AL R4 1 227
a4, UM BEZ R IR A4 1550 4%,
2 EATREEEXEN ST

ASCHET N LA 5 H5 B2 2 v (R H R 25 ) AH
K SEEL W (L FIE RS 20) (PCT) K423k H:
bt DX e SR R A 7 2 W0 A, LI B2 25 ) Ky
FHEARBEA T RIS SRBCE ARG R o RS HT A
FoR SOk I R TET <RI ST % (T I LR PN
FEARI A
2.1 EZPEEERRIBEEES T
2.1.1 RERERMETEGES B2 a8 R e
IR 20 42 20 AEFRTR B AR G 1 % R 3, IR N 2500

China Pharmacy 2021 Vol. 32 No. 9 - 1039 -



Le—F B2y e RL &4, A I R R8 ETF R A
) o S P DAY 2 24 ) (A O A A s ) il ) %
FHTE S DL 1.
&1 EZPEEEARRI @R
Tab 1 Breakdown tablet of application technology of
pharmaceutical intermediates

—Sok Bk BTN MR
B2k AL 1"l it
e

Tith ik

ST
ik iz

JHER

i BkE

Rk 7" s
G

Trik il itk

M7
g i

ikl

A BRkE

LIE R I &
A

Itk %

ik
iz iz

JER

S BRkE

SUE I R i it
i

Ttk &%

M
iz iz

JHE R

b BEkE

LR SR

[N
=3
S

1925 1933 1941 1949 1957 1965 1973 1981 1989 1997 2005 2013 2017
il

E1 sREZHPEEEHHRIEER
Fig 1 Patent application trend of global pharmaceuti-
cal intermediates
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Tab 3 Summary of curve model and parameter esti-

mation
i HRR SR
iR FooOAmEL Al BENP) ¥R B Lo b
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