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Abstract
With the arrival and spread of COVID-19, people’s medical and health safety concept has been re-
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versed. Faced with the continuous evolution of the new coronavirus, countries pay more and more
attention to the emerging strategic position of the pharmaceutical industry, coupled with the re-
verse flow of the economic global supply chain, it also brings many challenges to the export of tra-
ditional advantage products and the extension of higher value chain in China. Based on patent anal-
ysis, this paper integrates the technology maturity prediction of innovation methods and multiva-
riate statistical analysis to analyze the characteristics of drug research and development, pharma-
ceutical technology, drug delivery technology and drug supervision in China’s chemical pharma-
ceutical industry. It sorts out the patent data such as technology patent trend, high-value patent
selection and market competition pattern, so as to provide accurate data support for China’s chemi-
cal pharmaceutical industry to improve the level of technological innovation ability and technolo-
gical innovation efficiency, and form a new development pattern of pharmaceutical manufacturing
industry with domestic segmented complementarity, industrial chain cooperation and international
dominance competition, and value chain climbing.
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1. 51§

2020 4, BEAE B AL TR 5 2 (COVID-19) K BRI & 5E, 218 1 4 N KT i ™ HA AL T
A fEhl, XA B2 AT R AR ORI, IR T AR BURN S A R R SR AR, B T
NIRRTy A2 1] T AME AR R H R 2, 5 EBOR B EE AL R 257 b Ao 3 57, 24 i
K HIESEBORTT N E PRt HEE AN m il [N, @it et aEEasn, MlErmAa
AOPRE R, X B A GO BA 7 i R 1) B O (R R A AR R T 2 bR [2]. AR SR AR IE I 3K
2P 25 SR S 2B . 45 2 AR RN 24 i MG A O AN 5 T A B BRI R A, AR B AR &
AMiEas . mOHME T AL T T2 580 R S5 L MM, 3B A2 24 7 M A R BT RS A
NP EA AL IR THEOR BT BE /1 5 ERBIH KT, R E N BCE AN, k& 1E S Ebr
FPAGRE L UHEBESETY A B2 2 G T e S AR SR AR SRS HE R SO, HESNAT BR BT 1) B 24 1 36 b ™
b B EE T

2. REMFH I & RIRK

FRE 24 i B 72 e AL SRR 253 NI, i SRV AR B SR R 4 B SR R SR 259, Ja RIB T A T
G T A 7= RG], A 2457 b e Rk 24 0 24 ot ) SR T 38 e A i, A 2 R 24 R A 2 24 et o
P B, DS R R, R R G EAT R [4] . R B A2 SRR A K
R R 2 — B R R H DRSO, EREA PR 25 BA RS, s — N E XK 268
AP EE R EZ —, FHEERFIN TR R —.

MR K Ge ik Jm B Son, TEZG A P2 R R (R R R e, #k 2020 4F, B A A= O Fr
7 2393 5%, Horh R 2542 7= Ak 1270 5%, #1740k 1123 K [5]. MK 2548 72 Ak 2 45 100 5K, 2016~2020
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SRR E Ak 2 ) 2547 VAl B OB AR SR E 12500 127075 45 2020 £F JFURE2G £k 78 WSO ly 3944.6 12
TG, IR E SISy 8356.9 470 . ARAEK P9 N BB B4 o, 2019 FRE A 37 PRy UL iy 2 i i
#N 13,759 1270, Lt 2015 3G T 3041 1270, HA b2 548 1 70% /A4 I 4, 2020 452 5% 1 bt
DA [ R PR 2 BOR A B S R R s, AL p 254 A2 8281 1470, [AILL T IE 15%.

3. REUWEH I LXRBREEHAR
3.1. FARmEE T

BEE AL 2 R BB REAL . (524, BHEIHT AEEE HIA 2] 1 AT RA L, BOR AR T
WAOREAZ BIR K E . BT TR B AT TR AT TRIZ BASATATIR, i X LA
B BAEEATRAN GG L RECR, e RoRA A S MLk, FHLCAHIBIECR K A RAZSE, Ik HUH
LR E[6] (K 1).

" 1 1
Figure 1. Technology maturity prediction analysis

B 1. BARERE TN o4

3.2. BILG I

Z LG B B, R 2R Gt AL A - — R Gt ik, R LTSRS 1)
Guit ik, HOEETR BRSO — T TG ERL . Z o080t ik DA AR FIEE o A0, 18 i R BB E
FRAEE, BFEERS L BF0imiE. Rk LR ITEEARETRL, ZHT AR
S Z 0o RS RE DL, (80T DR Ge vt B 5 FLE T b . 3R a3 ik F TR e e BT B =
BT, BT A R SR b ik S5 B T 8 A Bt R B B A AN R 2R, T4 T A T V4 1Y)
gt 7] [8].

3.3 REHWEDG L RBEREWRR

WRIGGETH T, FEEE G BORBGAFE N7 1%, AT e 263 [ A 27 24 40k g DU SRR T T 245
K HIZGHOAR S G ZHOR AN 25 i MRS« AR AR € 1 £ 27 17, 32 ] IncoPat & FIHE e As 2 i i & A 8udls
WL ARG S E LRSS R =1 BREO R E A2 LR T A EAT PR 734 (K 2)

331 REW®FHASIEFZRES ST

HREE 2017~2021 AF PUANATUSR 1 R B a3 S LA BEAT Bigm ge it i 5 Rk e LA 25 g3t
THHRTE RN E R DY 10,545 1, LR RIS R 2 R4 BRI 7241 1, SEi R LK
68.67%; MK ARE, 2020 FHi 24 BARRNL iy e P4 A UK AE R 1 20%, AR IS4
IR A 25 i M 0N 5.1%, AU T 2 KR E DN B K (R 1),
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Figure 2. Multivariate statistical analysis based on patent

E 2. BETEFMEZ TSIt OH

Table 1. Trend of patent application for chemical pharmaceutical industry in China
= 1 REWSFH I EFRiEEE

XEHH WIRET 2017 4 2018 £ 2019 £ 2020 £ 2021 4
LR (1) 260 281 292 252 172
iR
K % (%) 1.96 8.08 3.91 -13.70 -31.75
LR (1) 87 96 64 81 68
M2 H AR _
TR K (%) 1.16 10.34 -33.33 26.56 -16.05
LR (1) 1577 1606 1549 1429 1080
B '
R R (%) 3.41 1.84 -3.55 -7.75 —24.42
LRIBE (1) 283 329 324 391 324
2 i '
R R (%) 7.20 16.25 -1.52 20.68 -17.14

332 REWFH~USNEEFIEE

B LR 1330 10 70, 73 Bols W R el s . Sl 4 & I EAE 8~10 73 IGEih- Bl 7
ZRIT R BIZGEOR . B HOR =AU (M b 244 HE B M BRI L S 40%, 4524
FORGUISIEE] T 52.95%, 111 7F 24 it M A7 A0 o (B ) o LA 20967 47 o (B R A 2 24 7 b v
ELA SRS, REL AL H TR RET TR, SORIERE BRI, IRIERN
FE S RS N B A SRE T, T AR IZ AT TR B R R AR SR KR T R (R 2)

3.33. REWREHFUEREFSH

WRIEGETT 34T, I 5 50k, FREEEZG P58 4ok Ja v Aol B & R B 5448 1, i A i
KR 51.66%, Z JEKUCHR LB AN AFIHLC A . Forp, 25 R 408 32 B LRk T KRG ks,
2GRN 2 H AR E B P e A, 245 I AR T A AAh, AN S & RIS R R 2
IR 3).
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Table 2. High value patents in chemical industry in China
F 2. BENFAELSNMEZFERL

XEHE  RWET 2017 4 2018 4 2019 £ 2020 4¢ 2021 £
ERHH 8 53 46 59 36 16
LA 9 62 63 43 24 5
Ziahtk BHFMME 10 11 0 4 0 0
LR (1) 126 109 106 60 21
LR i L (%) 48.46 38.79 36.30 23.81 12.21
ERHr1H 8 16 27 16 25 7
HFRINE 9 25 23 5 7 2
wZiER  LFME 10 2 0 0 1 0
LR (1) 43 50 21 33 9
LH & L (%) 49.43 52.08 32.81 40.74 13.24
LRI04 8 299 403 461 344 139
HRME 9 442 440 315 137 15
SUEAR LRINE 10 94 27 16 3 2
LR (1) 835 870 792 484 156
LH & L (%) 52.95 54.17 51.13 33.87 14.44
LRI04 8 23 40 36 71 60
EHRE 9 40 37 30 9 2
ZiihiE BAMME 10 1 0 0 0 0
B (1) 64 77 66 80 62
LH & L (%) 22.61 23.40 20.37 20.46 19.14

Table 3. Competition pattern of chemical pharmaceutical industry in China

3. BREMFEHITSRE

FEGH  EWET 2017 £ 2018 £ 2019 4 2020 4 2021 4¢ it
Ak 93 103 94 91 65 446
KEBL 136 126 129 90 73 554

HRE A 9 32 14 23 10 88
Rk AL 16 6 22 17 10 71
B F 4 19 20 50 41 23 153
a4 4 55 42 52 42 232
KEBAE 40 60 13 29 26 168

wzEA A 6 1 7 2 2 18
BHIF AL 2 2 0 3 1 8
GIESELEN 1 1 2 3 1 8
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Continued
Ak 847 855 852 886 518 3958
KBk 454 494 437 330 375 2090
BHHEA AN 131 130 102 109 72 544
FHk s AL 99 81 95 63 51 389
GIEEILS 97 115 126 120 132 590
Ak 152 193 164 165 138 812
KBk 36 22 23 45 30 156
s AN 73 83 88 113 82 439
BHIF AT 5 4 3 8 12 32
GIEREILES 21 32 48 68 74 243
4. &g

BT Z MG ITER LM T, KIRE A4 PR AR R 1) i TR IE A 22 257l & )
R AR SRAT P AR A SO, Ul IR E A~ 25 B T R3HT AE ) L AEIZ AR, AR T Mk (1 e i
BRRE. 2) RAEmMELT AR L LS OUZE T GO TS BB EZ P L R BRAR 2 1%
ARAESHETUN, 0T 0 4 BOR iz AN BT RN SN ORTE o 3) B JE Ak 2 257 b SE i S5 vl LU i
WE AR BTN, B R A BB AAE A AN Al R A 2 AN 22 5 R e B SR, T K& B AE:
SN SRTESE R FT, Py KT 3 B2 24 7 24 WF B 5 AR Wb i SE AR AR A Sl B g 3 B 245 7 b B
K.

AR, FEL N A T IR BT OHLB S B, AR 258U R BR R QIR %, B AYA
Wi B, vE WA T AR R R R I AN @ 1) Sl AR EORPME, SRR A
WOE NGRS E R LR QO BB AN ISR, BlgRdl F RS RN 5, 1E
T AT AT S A B SN BT L, NSRRI MERR TR . 2) BRIV Nk R E R
AR E Y, O AEORNG 2 ROV BT, BT R TT SRBERS I PUET 2GR L SR 2R ROR
PEARE B RRAS . BGE BE R, VBT R SR BURT B /0, Sl B 25 T S R BT HIN |
IR EUHTIRBNF Y o 3) LR 24 Ml A5 ST kS e T AR RN TR BUE R ORI SRS, ST RS R RIS (7 Mk R1R
FERUEERHL], B SLARME AR AGE RS B 4) BRSNS BRI 2 BURTRE . b A )
R, R E B 257 S FE PR IR S, RS A TE RIS, DU A RN Bk
AHT Lk A F

&E 3k
[ EMPE ST LRI LI B AR QU BT FEID): [k B0 3. Kt #M R, 2021,
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