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Study on the R&D Contribution Rate of Listed Pharmaceutical Enterprises in Southwest China Based on
Super-efficiency DEA Model

ZHANG Dan, ZHOU Geyao, TIAN Haiyu, CHEN Wenjiao, MENG Xiaoxia (School of Medical and Health
Management, Guizhou Medical University, Guiyang 550025, China)

ABSTRACT OBIJECTIVE: To provide reference for pharmaceutical enterprises to enhance the R&D capability and improve the
R&D investment strategy. METHODS: The annual report data of 13 listed pharmaceutical enterprises in southwest China were
collcted. Taking fixed assets, operating costs, the number of employees in service and the amount of R&D investment as input
indicators, net profit, operating income and earnings per share as output indicators, the efficiency values were calculated by using
MyDEA 1.0 software based on super-efficiency DEA model. The operating efficiency of enterprises with or without R&D input
were compared; the contribution rate of R&D investment to enterprises were calculated. Finally, Wilcoxon symbolic rank test was
carried out by using SPSS 20.0 software to compare the difference. RESULTS: From 2013 to 2015, 10 of the 13 listed
pharmaceutical enterprises had increased their R&D investment, which indicated that listed pharmaceutical enterprises in southwest
China paid more attention to R&D investment. For three consecutive years, the efficiency value of R&D investment of the 13 listed
pharmaceutical enterprises was significantly higher than that of the enterprises without R&D investment, and the number of the
former reaching DEA efficiency was more, indicating that R&D investment was positively correlated with the operational efficiency
of pharmaceutical enterprises. The Wilcoxon symbol rank test also confirmed that R&D investment was an effect input. After three
enterprises joined the R&D input index, their operational efficiency was improved, and their R&D contribution was greater. Five
enterprises had zero R&D contribution, their efficiency value remained unchanged whether or not they joined R&D input. The
R&D contribution of other listed pharmaceutical enterprises varied greatly in each year. CONCLUSIONS: At the overall level of
the industry, enterprises should increase their R&D investment and pay attention to improving R&D efficiency, establish a sound
R&D innovation system and R&D personnel training mechanism, establish an integrated training mode of production, learning and
research; the government should create an environment to support R&D activities of pharmaceutical enterprises. For individual

enterprises, different strategies should be adopted based on practical situation in order to improve the pulling effect of R&D input

e " e — n on the operational efficiency of enterprises.
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Tab 1 Composition of input-output indicators

= ] ) Hifi R
fAsif e B Xi
E1ES Jix X
TERRG TG A X
BRBEARH i Xi
il il i Y
HIRA Ji )
il bl )8

1.3 REKEMITE

iz FH MyDEA 1.0 845l e Tk 3 A8
PRI T B2l iz BRCR M, B IR A S Tout
RAXNME E R ZE S TR AN 2 ERCREZ
FE B A A4 ABTRREE , 15T
04— 0,

K, 0, W KA p RIEE 25V I WE R AR 3
AV AE ERHOR I TTEREE , 0.0, N5 K5 p REE 2540l
TR A ATEIR IS E RO, O, W3R KAESE p KR E
AW R B AFEIRIE BRI, X FOMEA LT3
PO .

(1) 0,=0, WIVLHHZE k56 p K& 254l Ak A&
PSS He Al A2 B R WA BTk, RIS A ik 1
AL AN 2 ERCR WA S R A AR 5 (2)4560,>0, I3
IR k250 p AR 25 Al O ATE K e AT EE A il iz B AL
A DT E E ) ), AR W R B, Wb iz 8

O x100%

TEHEE 2019FEF0FF 128



BRI 5 (3)4456, <0, WL SRS k4256 p REE 254l
PRI 2 A8 AKTBEAS Al 32 B R 0 DUk 2 B ) 1), 4 SR
WA RN, ML A8 B R .
14 HIERIR

TR [ PR X 13 KT R A REA
T R A LS MES  IFSE IS [E)SA 2015—
20174l TR R AT A2 B SOR 1 52 ) HL A
Jer AN D2 B X e AT T RS L AR TN TE Y
S5 VTR AP R 2 2l s O8R5 skt
TR 0% 4 3 AAFAE KRR E A A 1) 3k s A T, LS Rt
SIAE R HAA — 0 R 5 v i 5 0k 34 s R R B4R
R A3AE Y AR 5 SRl TG, S S 1~24F
(I 55 S50 S TE A OG5 S PHPH A 8 Y 4 4R AT 4%
ASHME A E RS2 HAT S E R B L AT
FE LA 2 AF (A JE B R B AR R, — T e R R AR A
KX T 24 A SR M R A, L LR A R TR,
RKFREE LR T 25t & JE 25 i I, S B ATk
2R 2 T A 2 SRR IAE T 05 25 . T Ak
5 | ST PRI 1T 1 L PG i DX T 2 il R
A3 AR R 2 Al m 2 AR A e AR R s A S BT LA
R FAERAK s 5 —J5 1, th F o g X e 2y
R BT 2012— 2017 4F (44, PR 22 R 3154
i 0 R A R T ARAS I | A A e 43 A B i I [
BN 24, BIE FH 2013 — 2015 4FE A\ AR HP B & 3 A
4555k B2 2015 — 2017 AE AV 38 B AR AN S
AREE ORI T AR W E W, R T ke A R b
22y, AR A G 5 R AR Al TEL 2 2,
1.5 FEIRENLALIE

s F R EBCE DEABIRY, DL 13K EiT B2l
S DMU, LU 148 A= R bR yE B s A & A
o M BT R 2 A A A7 R FEXT S
NI ey s MU PON s IS Sl Py e E VA B L Y N
B, AR bR 2Z 18] B T i 7 A AN ], DA
A FRPR AR A ol tetk . DR, ZE 5000 4 B 22 i
TS B AR AL, BIEES T G AL AL B, 4k i
FI bR AL 5 BB EA T 50 B o B AR AL D i
FEWAR AL Ty bR ifEAL e (B AL Ik DL bR vE 254k
AR AR R IME AL i %05 D AE T bR 4R
B [, PR R T 45 AR R BUE 25 SRR LIS
B HEAA I, 13K EiTEZ A A
RE AN/
1.6 #HWIWHE

N T RAEA O BTSRRI E LT Al sk
(B 7577 A S22 5], A906) WG 2E A% B A T BB PG
5o % K-SK AR 0 DEA i M RCREA
MR IEZS o3, R TG B T ES UG 50 . SES B
T EAIRZE , T IEXTER A AR T 4l
B ERCREIA T A, TR AT LA W & 45 A R38R A

HEZD; 2019455 30 5 121

F2 1BHREWEZEWHERNZHIEREBHTE
Tab 2 Original data of input/output indicators of 13
listed pharmacentical enterprises
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2015 A 58560 72056 4463 862 41615 189909 029
B 90520 63228 333 7833 1919 330352 024
C 31445 41362 2076 1558 20827 19291 044
D 136411 331862 5205 730 16841 417976 0.4
E 164021 1440590 §151 18178 275558 2073813 266
F 62113 321983 4208 2128 3132 H1569 03
G 25992 6299 301 939 6176 18143 032
H 603915 450554 21460 40006 54189 776334 045
[ 179584 506 664 12282 2111 23018 717146 054
] 231616 404 040 7113 14309 65082 617431 034
K 72518 39512 1975 3012 655 70810  0.05
L 90806 60659 1625 9087 2040 96398 0.3
M 10443 60934 451 417 9074 138276 0.63
2016 A 60460 78895 4928 1641 4860 2141 029
B 103 583 86 781 4672 9150 39340 368682 049
C 39519 54118 1895 2482 17665 159787 034
D 149772 404 884 6041 501 24210 515703 015
E 178232 157179 839 15864 293089 2241065 28
F 58261 312857 4636 2239 40952 510060 0.2
G 23863 4503 m 946 9100 22363 0.3
H 958576 485467 18855 38873 62432 856394 041
I 213134 553657 14363 2308 85205 795184 201
] 250344 475261 7674 11960 61168 709278 028
K 101350 68844 3093 3519 223 129702 019
L 86775 57612 1514 6932 125 9902 001
M 14479 18858 479 436 19940 79681 136
2017 A 69620 95197 5456 3168 53203 259182 037
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Note: R&D input indicator in 2015 is annual report data of enter-

prise in 2013; R&D input indicator in 2016 is annual report data of enter-
prise in 2014; R&D input indicator in 2017 is annual report data of enter-
prise in 2015
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Tab 3 Standardized data of input/output indicators of
13 listed pharmaceutical enterprises
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B 0.669 0.175 0.594 1.007 0427 0.704 0468
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D 1.009 0916 0.941 0.094 0374 0891 0273
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C 0213 0.193 0.286 0.216 0223 0289 0416
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Tab 4 Comparison of operational efficiency of 13 list-
ed pharmaceutical enterprises with or without
R&D investment
20154 2016 0174
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BT 5B 4 B # 0 EE # &K # 0 EE 8 &E # ¢

WEE % R 5 MR & MRE & MRH 4 fokl

A 2903 2 1869 4 0553 0967 7 0956 5 0012 0961 9 0960 7 0.001
B 2245 4 2245 3 0000 1000 5 1.000 3 0000 0995 6 0995 5 0.000
C 1278 6 1278 5 0000 0844 9 0844 7 0000 0846 10 0827 8 0.023
D 6% 5 0526 11 2224 3056 2 0620 10 3921 3470 3 0701 12 3951
E 1000 7 1000 6 0000 1000 5 1000 3 0000 1000 5 1000 4 0.000
F 0984 9 085 70152 1229 4 0972 4 0264 108 4 1083 3 0.000
G 5129 1 5129 1 0000 3350 1 3350 1 0000 563 1 5.636 1 0.000
H 085 10 085 8§ 0000 081 8 089 6 0000 099 8 0969 6 0.000
I 0988 8 0663 10 049 0993 6 0693 9 0433 0992 7 079% 9 0246
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1M 2 e B R HAE R AR PN ) 245 sl 24 B

BEB MARKE LAFRLERE EXE KEE R EV(IHEERASE-WEERNES, b
ERF 830054;2. 5 BEERE# E%%%Wﬁ BERF 830002;3.H B LMAL L ERERAT,
BEAF 830014 MEERAFZAFR, BEAF 830011)
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|K*

O E B 23 kAP E A5 EMSNT A Y DH-330 890 F 5 ik, 3 K R0 § DH-330 )5 89 25 3 £ 47 A 4T3 .
AR AN e ) AT, S RS A TR R O ARG, RN B A0 AR k- B R RN e R B, BT R EiEE A
Waters ACQUITY BEH Cis(50 mmx*2.1 mm, 1.7 um) , % 3h 48 4 -7 82-0.5% F 82 K 7% (15:55:30, V/V/V) , #%i% 4 0.4 mL/min,
ALIB A 30 C,BAHZ A5 uL; RES AR A Bt 50 B R, BB T4, &7 RIEE A 124 °C,DH-330 42 5 #7 b (m/z) # 335.8—
334.8, W AR m/z A 247.0—81.0, 6 R Wistar X K., # § DH-330 3% %% (50 mg/kg) , 5 # T4 23 (0 h) A4-25J5 0.25.0.5.1.2 .4,
6.8.12.24 h it T K RIRJE AR A F o, ] Z DH-330 ofn 35 3% B 52241 o 26 R - A 1) v 2%, , 3F 5K A Kinetica 5.0 2483+ L 25 30 5
Bk, 4R DH-330 o 25 R JF 69 ZPETE B 4 25.05~2 004 ng/mL(r=0.999 8), & ¥ F F& 2 25.05 ng/mL; B M | B [a45 %5 £ RSD )
DT 10% 5 A A AR AT % £ (RE) A —9.76 % ~4.55% , 2 B =D 5 K T 85% (RSD<<6% ) ; B2 2 M RE H —2.53% ~2.29% ; R % 3%
TR RBEAE G AR Hm ., KA E DH-330 /5 k9% % A (1 162.43 £ 241.72)ng/mL, 25-BF ¥ &% F @ A2 4 (3 242,93 +
652.31)ng-h/mL, ¥ 814 (1.93 £ 0.61)h, T35 #% & i 14 24 (3.23 +£0.30)h, H e % 4 (16.80 £ 5.30)L/(h-kg) , #2 & & W5 Fn A7 A
(54.78+19.64)L/kg. it AT RE L 7 LA RGN, T BE2, THRE BT ERDKEZERE, TH T RA LR P
DH-330 sz 25 3 g ml 58 . KR A § 425 )5 , DH-330 89 F 42, 0Kk, F M5 oK, R AL LA S E S, Ti %
LW oAk TaRP,

KT K AT EMAT A Y ; DH-330; 2 H a0k & - PR Ek whRE B EF KA

Determination of Plasma Concentration of Harmine Derivative DH-330 by UPLC-MS and Its Pharma-
cokinetics Evaluation in Rats

GAO Huijing', Arslan- Ahmat’, XU Zhaohui’, FAN Wenxi’, CHEN Guoru',ZHAO Jun'(1. Dept. of Pharmacy, the
First Affiliated Hospital of Xinjiang Medical University, Urumgqi 830054, China; 2. Xinjiang Institute for Food
and Drug Control, Urumgqi 830002, China; 3. Xinjiang Huashidan Pharmaceutical Co., Ltd., Urumqi 830011,
China; 4. College of Pharmacy, Xinjiang Medical University, Urumgqi 830011, China)
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