


E ;A I H T 1970 4F 11 A 417

A9 %5 11 2018 45 11 H 10 H ik

1481 5-HT FERELME/S-HT 2R A 2 B/ H GLdm A 24wt FE - voeevvvveees BEAN, FHAT
DOI: 10.16522/j.cnki.cjph.2018.11.001

4 43 /2 B /DSP-1053

GEREPR . AR R) \

5-HT ;5
- ﬁ@&
oo |\ (5HT,, sore /. 2
SSRI
HAth
5-HT, !
R PG 7T /SIP18292 —/ SHE'QR
(35N %n)
1492 3D TENHARLES AT T TR o ovvverveerneeneninn, WAET, SAA, B I, FAeRE*
DOI: 10.16522/j.cnki.cjph.2018.11.002
- BREME
IIIII{IIIII
CaDAE REN A GWZERRdR
Tz
LB SEBRTEMGA PR
SUWBERIAS SRR
1500 77 WA AE N TSR ZINER AR IR FEHE B v vevveereeeeeens hIE, PEE, A B, RIE*

DOI: 10.16522/j.cnki.cjph.2018.11.003

N RTTHERL ~ B A
%ﬁﬁﬁEMﬁ} ..... . K
....... gz ) | P
SRR EES 2
RELIRE MERAE N T
LRk
HRE S R e L% (pH. )

Fee AR 2 o 1 R 8



1508 GLP-1 &l ERIRE., il YRR EE Ao £k, BERR, B F, B EY
DOI: 10.16522/j.cnki.cjph.2018.11.004

‘ \‘HIS[ZDD 400 600 ‘”]K 1000 1200 I:;ZDK l?:::‘ HJOOIASWZOOD:MHl I%%j(%ﬂ%ﬁqm%
@ @ @ s | mmawx
L5, v R
' & BT R
=) A PASLIIGLP-1
<101
)
g —
~ 05
102 10 10° 10' 102
W mol-L
R st
1518 AT AR T T e FAE, KA, B R, KA, KIRY

DOI: 10.16522/j.cnki.cjph.2018.11.005

O~ CHs

H
O\ s H,N s
) g ¢ e
N~ N~ _B. /Q N O NaO— P\
Io; OH 1) PCly/ Py o] cl - N NaG H
0~ o 2)PCly/ DMF SEEAY
‘ml AcONa, NaHCO; | l |
6

@ LHs
9

HS N N NaO— P /Q N O J
Z N J ~
\EJ/C nad N _CHdl NaO’P\ A N 0

CH3

- . HO’P\ /Q N O j;rj}\ - AcOH - H,0

PN NS

R LA T SR MRS, A0 99.56%, MIKE34.8%, A TE O HIRIIE.



fda

S
4% 5, AR A« )

TBDPSO\E Z 0 p

2) EtMgBr, T|(O'Pr)4

NHF_ poo ;Z /\P
40

| 6 i1 12 £ Mitsunobu Sl 7,

—_—

F Pd/CIACONH, 1% # PdIC/H, ,
TEGAL ] Hy, Z A IR AN 22 4

ey

NC OMgBr
CIMg/\/\’:‘_CHg O OMgClI _CH,
CH, 4 N
a7
F

HBr

\
CH,

BRI S AR R R
SR 74%, 4 99.2%.

oo o3 ca4
6 N3 c19
oo cz o CU oy
02 N1 c2 08
- 07 cis
C1AA c14
o4
03 06
05
co c15

C11
C10 c12 C16

! W% HH 33% $E7H % 63%.



HO. OH

CH30H H,CO
—_—

O CHy O

[ty o]

OCH;  Ba(OH),
—_—
CH; O CH3OH
3

RS RO AR, R T — & R B
D CERRRIEEIORRL, ME 00.3%. BLTE DA HARRIE .

HWHE
itz A -
HAUEHR
TFLBEAIBES
EilEd
eI 28
100 %0
: .5
i
o
10 10/

AU A

i

T

7
50
Fa
# 30

5 20
10

UL

® 2 4 6 8 10 12 14 16 18 20 22 24
th

W6.0% EVI NG @-8.7% EUINiHL: A-11.3%EWI M

_—

0 2 4 6 8 10 12 14 16 18 20 22 24

B63.3% W ZMAY; @-66.1% WZIGRY: A-68.9% RZIGAY

J kg

T

T

| MArNilb A PVC/PVDC

B

| _

o TIREBHREAL
CARE)

® HFEiF160C

K

© BRNggER

0 2 4 6 8 10 12 14 16 18 20 22 24

th
B-20% LIEMK; @-2.8% IAEMAL; A-59% LIEMK

S
—Z
E
J— 5 10 15 30 45 60
t/min
| ANTFV A P I 7 A
800
600
= |
= s
:
200
8 L
0 10 20 30 40 50
th
BIGEYT - i E
800
600
\—g; 400
200
0 10 20 30 40 ’_\;ﬂ

ih
®-BRILINTA: 01703021

ML LT R 25T 2



MPEG-HZ-PLA+ 7 5 %-6

K A%

———>

BREER-6 KAV

ANF] pH A AR MR T 5%

EMP

11
v
20 i v

b2 ke IO

PR RIS T iR
KAFFNT Z P FE

THRRAL: Hfhss T
[EEne S E!

) 5 10 15 2

t/min

- g

YNtz (Hoechst)  #MZILE Ao 2e (B1H9IB) &I

0.25h

2h

6h

0 40 80 . 120 160 200
#/min

oIl O-XH4l
5550} 21 LRI P T K R A IR S
13 245- I h 25 (n=20)

(Xt 1 W= |

N Sl TV )

m/z 5341576
(A &kl =)t =11-566 min
mlz 534.1215
=7.580 min [ A XAV & R )

miz 509.1211
(3585 10 B IRE4 )t =16.822 min

m/z 500.139 0
12 =9.385 min




J\IR IR A Rk

250 000

225000
200 000
175 000
150 000

& 125 000

LI LR T
LR (EVA)

L - IR
W) (EVOH)

HEAATS
(VHP)

EVOH

ULDPE

100 000
75 000
50 000
25000

0

JIIDUEE

RRUSSNEUISE NI NIE N
RUIR N YIES N P

\
N\

2

6 10 14 18 22 26 30 34
I L EEERY

B (1) ARZEAET (2)
FERH (3D EMHEER (4
ARG R

R S 5R 2 0
L% (ULDPE)
EVA

EVOH

VHP

38 42 46

HPLC/#r

0 5 10 15 20 25 30

#min

AP R K B 2

KEReT4E
EVOH

R )% (PE)
VHP

EEER G
(Tyvek 1073B)
VHP



1595  THEEAEHIKGERI TEBI Lo oreereereereeeens A, AR AR K, 3, REARFT
DOI: 10.16522/j.cnki.cjph.2018.11.018

KGR ZEIR
140 CHE | ”O

O

=1

KL I
EEHR TN R) 140 CHEHE S (FEA)
1602  Jo G A F B S B I . G AR A 4R e N YN L N N

DOI: 10.16522/j.cnki.cjph.2018.11.019

o EDAREA VA B R AR P A R RN P A T e S
* EEETEEE LR SR ERR
s FP ORI, BT v

o AN SO ML IR, R, TR AR
CBATEA: MRRE REA. UEE S B BHCKERCR
o PERERRIN: ECKEACR . REAER AN, HEKEEF IR J

o PR T B R T IR 3447 )
o I B R SR
o L K A P8 0 437 )
1610 ZZHHTER L U RA MG e vvveeeemmeeeeenteeee et e e e st e e e snee e s e e e e e XA, HARE
DOI: 10.16522/j.cnki.cjph.2018.11.020
B bl

NMPA(CFDA)
I R

A

il 741

O

ADME

L

ENDREE

41 f 56
MR Z — i — i
i E e A
RIS THE A



1615

1624

1629

*

24 fh BT VRAT REA NS BT R A B IR AR A e RAEIE, FER, & &

DOI: 10.16522/j.cnki.cjph.2018.11.021
e N\
BN 51

A SR | e BEATBURIAN 55
T !

il
fl b4

(2 243 B R I 1 24547 R ) R
DOI: 10.16522/j.cnki.cjph.2018.11.022

BT (25 Tolk

DOI: 10.16522/j.cnki.cjph.2018.11.023

H1613H R A

BB E /bl & R ER TR

HE3I(1516)



CONTENTS B o, e 11

Chinese Journal of Pharmaceuticals November 10, 2018

1481 Research Progress of Multi-target Antidepressants with SSRI and 5-HT Receptor Subtypes Activity
................................................................................................... GUZS, LIJQ*
DOI: 10.16522/j.cnki.cjph.2018.11.001

vilazodone /DSP-1053
(rapid onset, low \

side effects) 5-HT 5

FKBOLMD N 5-HT o4 SHT 4

SSRI

other

5-HT, 5-HTR
/ subtypes

vortioxetine/SIP18292
(cognition improvement)

1492 Recent Advances of 3D Printing Technology in Transdermal Drug Delivery System:-«-«««-cocuvun.
.................................................................. YANG Y L, TONG X L, BIAN Q, LUO H F*
DOI: 10.16522/j.cnki.cjph.2018.11.002

1500 Research Advance in Cubosomes as Carriers for Natural Medicings:«««««««« eveeeemeenniiiiiii. ..
........................................................................ XU L X, SHEN B D, JIN C, ZHU W F*
DOI: 10.16522/j.cnki.cjph.2018.11.003

the minimum surface -
accumulation formation
| mechanism
the nodal surface
structure - )

cubic phase-forming lipids

temperature, water

cubosomes influencing

bi_mprO)ie bd_lr_ug - facptﬁ;?5 efor additives
ioavailabilit
/ b ® transition drug
improve drug cubosomes\ +*
stability as natural technology
drug delivery other factors

sustained or controlled

system
drug release 4

(pH. salt concentration)

reduce drug toxicity |
and skin irritation



1508 Expression, Purification and Preliminary Activity Analysis of GLP-1 Fusion Protein:-««--«« --eeuee.

................................................................... JIANG Y N, HUANG Z Q, MA J, FENG J*
DOI: 10.16522/j.cnki.cjph.2018.11.004
‘ p\[‘]::(, ‘]'7PK DDDK PASZX‘ZGLPI PASIOD B n HI
omomo e R construction of Escherichia coli
@ : @ fermentation
@ @ —> | &expression
154 Y positive control
' < negative control
=) A PASylated GLP-1
<10
% —
~ 05
102 10 10° 10' 10°
concent.ra.tion/nmol-L’1 purification
activity assay
1518 A Novel Synthetic Process for Ceftaroline Fosamil- -« -+« vveeveeeiiii
.......................................... GUO X L, ZHANG N H, BAO G L, ZHANG Z K, ZHANG G M*

DOI: 10.16522/j.cnki.cjph.2018.11.005

N
H
OyN s H,N s N’ .
o] N—NCI (\)\ /z \

N~ ; N~ _p \N o NaO—P< N O N

o; OH  neclg/py O cl oy s o NS g c
o - Hel
0”0 2) PCls/ DMF o“ o
AcONa, NaHCO;
6

\/
H
s N N Nao— p A N O ﬁ
Z N J ~
A NG H cHl NaO/P\ /Q N o

CHy

/

N@

- . HO’P\ ﬁ\ « ACOH - H,0
—

ceftaroline fosamil

(@]
Y
I
=
=2
=
@
—
o
@
<f1
El
o
(7]
%]
<
=1
=
=3
@
2
N
@
o
=
=3
o
he]
c
=,
o
S
©
©
4]
%’
>
@
=1
o
@
It
=
=8
=
=i
o
o
S
w
=
2L
>
@
=1
o
=
=
@
=1
S
k=]
=
o
o
@
171
@
=
o
=%
o
@D
@
=1
-
@
%1
8
@
o
=
B
o
=
%3
o
=3
13



1524  Synthesis Improvement of Besifovir:----------- WU'Y, LIAO G C, HAO L H, WANG P C, SUN P H*
DOI: 10.16522/j.cnki.cjph.2018.11.006

1
Inexpensive 4awas used to |

prepare 5, the cost was reduced. !

CH
0,0~ ) 4 CHs
4a
Q 1) TBDPSCI 0" 0Ny \X o—/
Ho\)ko/\CH ————— - TBDPSO oH TBDPSO 0 P
% 2) EtMgBr, Ti(O'PP), 'BUOLi, DMF/THF g © CHg
2 5 = e
| Compound 7 was prepared from 6 via !
ol E Mitsunobu reaction, and the yield was !
NN cl increased from 33% to 63%. !
CHs 1) Boc )\\JI > & noreased from 33% o s ;
~ SNTONTON x—N, CH
N 3
NH4 F HO o> / H H )\\ _ \> o_/
S _—
“MeoH o 07 CHs T DD, pehg THE | HNT NT N O/\//P/\O/\CH
3
6 2) TFA/DCM 7
HsC CH3
H3C o7
N
59 Pd/C, ACONH, b N S M 1) TMSBr
B —— )\ = 0 - . °N //
MeOH HNT N7 N SN o o P o/\ Ha
g 07 TCHs 5~ CH,
o h HiC CHa
1 : b
NH2
besifovir
Pd/C/AcONH, was used instead of Pd/C/H, i}

to make the reaction condition milder.

1530 Process Improvement for Citalopram Hydrobromide:---HUANG W F, YU W L, HU J X, ZHANG J*
DOI: 10.16522/j.cnki.cjph.2018.11.007

F NC OMgBr
1 j 0
...... . oMgClI
1 Civg” >N CHs O |
NC BrMg : Lic | ’ &, 4 N CHa
O — | L | === CHs
NC F O
2 OMgBr

NC
CHy | 1eel Naom (e ' O 0
NS chl ! TsCl, NaOH (a.q) ! CHa
CH, _— N\CH
2) conc. HCI 3
F
E
5 citalopram

1534 Synthesis of the Side Chain of Cefiderocol Acid:--«-+----- TANG Z Y, YANG X W, LU KK, MAO Z J
DOI: 10.16522/j.cnki.cjph.2018.11.008

CHy
hac e 0—chy
C

N NGO O Boc,0
=,

Q
\ch,

The side chain of cefiderocol acid was synthesized by a "one-pot"
method with an overall yield of 74%, and a purity of 99.2%.

was reported for the first time.

; c23
N L
foc "N N0 = C6 N O,
s/ s ca 3 CI7 oy
o2 o Ctoc 08
c8 N2 o7
C1AA cua  C18
04 o3 06 05

| c11 cs
The single crystal diffraction patternof 4 1 Cc10  c12 C16

h

i

|



1538 Synthesis of Monomethy| B_Methy|g|utarate .................................................... ZHAO L H
DOI: 10.16522/j.cnki.cjph.2018.11.009

HO. OH  CH,0H H3CO. OCHz  Ba(OH),
O CHy O acidic resin O CH; O CH;0H
3
Baz+ ~o OCHs HCl HO. OCHg
—
(¢} CH; O 2 (0] CH; O

A novel synthetic process for monomethyl B-methylglutarate by utilizing the mild alkaline hydrolysis of :
barium hydroxide was developed. This new process had been validated in pilot scale with a total yield of 90.3%. !

1541 Preparation and Formulation Optimization of the Exenatide Phase-transition Microneedle Tips

................................................................................. ZHUSW, LIUF WU F, JIN T*
DOI: 10.16522/j.cnki.cjph.2018.11.010

the backing layer

. freezing-
the adhesive layer thawing detaching
the drug-loaded layer
amold of array of
micro-pores
vacuumizing drying
release wrapping cutting
drug-loaded microneedle tip
70
£60
results *jg
“’30
'“20
E10
6246810[1/&141618202224 0245810'%141613202224 324681012141618202224

=-6.0% HA; *-8.7% HA; 4+-11.3% HA =-63.3% PVA; «-66.1% PVA; 4-68.9% PVA =-2.0% exenatide; *-2. 8% exenatide; 4-5.9% exenatide

1548 Investigation on Formulation and Process of Ticagrelor Tablets and Their Human Bioequivalence

.............................................................................. LIUS, QUR, TANG Y, ZHU Y Q*
DOI: 10.16522/j.cnki.cjph.2018.11.011

dissolution/%

3 — -3 _
e t/min
Dissolution Profiles in Different Media
d core hardness
aa .
y L -4

B v - r T .

’ wet granulation ‘ —/él PVC/PVDC packaging ‘ | - J\“:Tn —
() water o calcium hydrogen phosphate Postpranial Plasma Concentraion
dihydrate (powder type) 500
® HPC-L fine powder @ mannitol 160C o]

— 5400

|

#-BRILINTA; ©-1703021
Fasting Plasma Concentration



1559 Preparation and Evaluation of pH-Sensitive Polymer Micelles Coated with Fluorescent Probe

COUMATTN=6+++ e+ e veerereeneneneenanennenenennenenes ZHAO SK, YIN M L, ZHENG Y, SHI S D, SUN Y Q*
DOI: 10.16522/j.cnki.cjph.2018.11.012

self-assembly in
water

— >

MPEG -HZ-PLA+ coumarin-6 (C6) C6-loaded micelles

Nuclei(Hoechst) Micelles(Cou6) Actin(RhodamineB)  Marged

0.25h
2h
Release Profiles of C6in
Various pH Media o
-
TEM Image

Confocal Laser Scanning
Microscopy Images

1567 Effect of Acetaminophen on the Pharmacokinetics of Peramivir in Rats

ZHAO X J, HUANG B Y, LIU X J, ZHAO Y H, ZHANG Z Q*
DOI: 10.16522/j.cnki.cjph.2018.11.013

200
160

test group: cor_nl_)ined E 20

doses of peramivir and 2
( i . . acetaminophen © 80
‘ peramivir | co-administration P HPLC
) ‘ 40
‘ acetaminophen J control group: single 0 0 0 120 160 200

dose of peramivir #/min

®-test group; o-control group

Plasma Concentration-time Curves of Peramivir with
or without the Combination of Acetaminophen in Rats (n=20)

1571 Analysis of Related Substances in Estramustine Phosphate Capsules by Heart-cutting Two-
dimensional Liquid Chromatography-tandem Mass Spectrometry

DENG Y F, WANG L B, WU X L*, PENG X S, LIN M
DOI: 10.16522/j.cnki.cjph.2018.11.014

mAU
100

related substance I:
EMP degradation impurity
80 1

m/z 375.133 1
% 1

7 related substance 1V:
£ =3.972 min synthetic by- product
40 Y
W related substance I1: "1’;1534-157. 6
2 I s SYNthetic by -product t=11.566 min
oF =) =)
5 10 Is 20 m/fz 534.1215
rimin 1, =7.580 min related substance V.
First Dimensional HPLC Chromatogram Heart-cutting of Target synthetic by-product
of Test Solution of Estramustine Compound Fluent in Second Q-TOF/MS related substance II1: m/z 509.1211
Phosphate Capsules Dimensional Chromatograpy synthetic by-product

tz =16.822 min
m/z 500.139 0

= =9.385 min



1581

1586

1591

Establishment of Real-time Quantitative PCR for TagMan Probe Method of Fritillaria cirrhosa

Species ................................

DOI: 10.16522/j.cnki.cjph.2018.11.015

250 000
225000
200 000
175 000

= 150 000
<1125 000
100 000
75 000

50 000
25000

0

--------------- WANG C, CHANG ZY, LAN Q K, ZHAO X, LAN P*

Fritillaria cirrhosa \

Fritillaria ussuriensis,

Fritillaria pallidiflora,
Fritiuaria thunbergii,

Bolbostemma paniculatum,

Fritillaria anhuiensis, blank
2 6 10 14 18 22 26 30 34 38 42 46
Cycle

Determination of Four Active Ingredients in Bawei Longzuan Granules by HPLC: -« -« vvevevennne.

DOI: 10.16522/j.cnki.cjph.2018.11.016

sinomenine(1)

Bawei Longzuan granules

hesperidin(3)

............................. LI H ‘], LI Q, FANG G, WANG P' FAN G*
magnoflorine(2) HPLC analysis
BRI

toddalolactone(4)

four active ingredients quantification of four ingredients

Penetrability Tests of Breathe Bags and Bioprocess Containers during VHP Sterilization--------------

10.16522/j.cnki.cjph.2018.11.017

DOl:

ethylene-vinyl
acetate copolymer
(EVA)
ethylene-vinyl
alcohol (EVOH)
vaporized
hydrogen
peroxide (VHP)

PE
EVOH

ULDPE
VHP

----------------- LIU X D, LIANG K'Y, DENG Q, XU W, WANG W*

ultralow density polyamide
polyethene polyester
(ULDPE) EVOH
EVA EVOH PE
EVOH polyethylene
(PE) ULDPE

VHP VHP VHP

PE
PE PE

Tyvek 1073B
VHP VHP VHP



1595 Purification of Salicylic Acid by Sublimation:««--««-««-----.- XU L, XU X, LIN B, LIU F, ZHAO G B*
DOI: 10.16522/j.cnki.cjph.2018.11.018

salicylic acid steam

sublimation — desublimation

atl40c  — gp.
=3 \

crude salicylic acid 140 °C circulating carrier

salicylic acid

(containing organic and inorganic (purity of 99.9%, no phenol detected)

gas (nitrogen)

impurities)

1602 Selection, Validation and Operation of Isolator for Sterility Test: -« ««ovovviviiiiii
....................................................................... HUANG J L, WANG Y*, HER, XU X E
DOI: 10.16522/j.cnki.cjph.2018.11.019

selection hard cabin with unidirectional flow or hard cabin with turbulent flow or soft cabin
with turbulent flow isolator

selection wet or dry vaporized hydrogen peroxide sterilization technology
user requirement specification, function design specification

installation qualification: documents, materials, certificates, components, spare parts, utilities
operational qualification: leakage rate, air model, filter integrity, empty-load sterilization effect

o performance qualification: full-load sterilization effect, aseptic maintenance cycle, routine
VEUDEW  sterilization procedure development

J
~N
« simultaneous sterilization of cabin and pipeline
« optimization of the temperature and humidity environment of isolator
operation « acceptable criterion of sterilization establishment, and report data analysis )

1610 Patent Protection Strategies in New Drug Development: -« -« ovoeveennenns LIU G M, HUANG C F
DOI: 10.16522/j.cnki.cjph.2018.11.020

listing

NMPA(CFDA)
clinical trial

preparation
magnifying experiment
ADME
patent
in vivo test

cell test
structure activity relationship-
activity - selectivity
screening and identifying
lead compounds
selecting molecular targets



1615 Discussion of the Link between Rules of Marketing Authorization Holder and the Existing System
.................................................................................. ZHAO H T’ YAN JZ’ SHAO R*

DOI: 10.16522/j.cnki.cjph.2018.11.021
research institution \
[researcher

willingness/ability to |perform rights and obligations

4 N

research institution
[researcher

technology transfer | building factories I

pharmaceutical produce on
manufacturers your own

building factories
commissioned produce on
\ production your own

1624 New ldeas for the Development of Chinese Pharmaceutical Industry under the New Policy of
Y o)1 = XUPH,LIUTY* GANRF

DOI: 10.16522/j.cnki.cjph.2018.11.022
Pharmaceutical Industry
under the New Deal
1629 Development Path of Innovative Small and Medium-sized Pharmaceutical Enterprises: Taking

lonis Pharmaceuticals for Example: -« -« -ovoevervien LU J, YAN J Z, SHAO R*
DOI: 10.16522/j.cnki.cjph.2018.11.023

Start-up Stage Accelerated Stage Expansion Stage

Development Path of Innovative Small and Medium-sized Pharmaceutical Enterprises




(B¥I, 1970411 AEIF))

Monthly (Founded in 1970)

20185 5$49% SH11H 1MA10HWHR \Vol.49 No.11 November 10, 2018
Gz =] ©AIl Rights Reserved
* & BRI R Director Shanghai Institute of Pharmaceutical Industry
x B BRI TR Sponsor Shanghai Institute of Pharmaceutical Industry
[ 22 2 Chinese Pharmaceutical Association
Hh b 2 2 Dok P2 China Pharmaceutical Industry Association
7] )} WHLIE IS R IR A Assist Sponsor Zhejiang Hisun Group Co., Ltd.
bR e R R 2 R TR A China Pharmadl (Shanghai) Co., Ltd.
AR Z k2 b A AR A BR A 7 Shandong Luoxin Pharmaceutical Group Stock Co., Ltd.
HERFHE A A B A F] Truking Technology Limited
A 2 R A PR A ) Lunan Pharmaceutical Group Co., Ltd.
JTARZRBA G2 A IR F] Sunshine Lake Pharma Co., Ltd., HEC Pharma Group
2 % B Afw Managing Editor ZHOU Weicheng
Bl 8 &% 8 &4, uBR Associate Managing Editor HUANG Zhihong, LIU Lingling
BRESE T & Executive Editor WANG Ying
hEEH K (R EBEZ T2 E) gt Editor by Editorial Board of Chinese Journal of Pharmaceuticals
I M A i UVE%13205 (200040)  Address for Foreign Subscriber 1320 Beijing Road (W), Shanghai 200040, China
- if  021-62793151 Tel 0 086-21-62793151
& H  021-62473200 Fax 0 086-21-62473200
BB F B # cjph@pharmadl.com E-mail cjph@pharmadl.com
o W www.cjph.com.cn Web Site http://www.cjph.com.cn
www.pharmadl.com http://www.pharmadl.com
IrE&TERER
-] if  021-62474272 Tel 021-62474272
& B 021-62473200 Fax 021-62473200
B F B # taoxh@pharmadl.com E-mail taoxh@pharmadl.com
ouyy@pharmadl.com ouyy@pharmadl.com
2] B EERRPHED R AR AE Printed by Shanghai Ouyang Printing Co., Ltd.
& 1T %® AT RAT
M E T LETRANETE Domestic Distributed by Local Post Office
E W & 7 TEHERERBRESERAGRAF  Abroad Distributed by China International Book Trading Corporation

H
=
o

L]

(b 53991544, 100044)
4 [F BB

(P.0.Box 399, Beijing 100044, China)

*BEDRN: WONE—EHENA “*” 5. fERENTFIE T 44514 *To whom correspondence should be addressed
[ATIIEAZ%] CN 31-1243/R *1970*m*A4*154*zh*P*20.00* *23*2018-11
20184 AU (R IR 2G Tl D) AdE ST A, BRIERRHIAS 0, TP P ATA SCEAR R AT T S 1 A

ISSN 1001-8255 WHE AR5 4-205

CN 31-1243/R [ 4R A5 M6070

CODEN: ZYGZEA
(& A e AR 20.00 T8

YNAR ]
{55 cjph-cjph

DA
weibo.com/cjph



(PEEAHTIHRE) E+MNEHEERERS

EDITORIAL BOARD OF {CHINESE JOURNAL OF PHARMACEUTICALS)

(Bt 335 9 )

ZZ F 4 (HONORARY EDITOR-IN-CHIEF)

%[ B* (SANG Guowei)
[ ja] (CONSULTANT)
FREL5E* (CHEN Kaixian)
#7224 (JIANG Jiandong)
P HE (SHEN Jingkang)

¥l F)* (YANG Shengli)

F{£4Z (EDITOR-IN-CHIEF)

<25 )L* (CHEN Fener)

Bl E4RZ (ASSOCIATE EDITOR-IN-CHIEF) (“# % Bl FAE 40 2%)

H 45 (BAI Hua)

[ [ (CHEN Guiliang)
A & (TANG Yue)
5 B (WEI Baokang)
Bk % (ZHANG Ji)

J& %k (ZHOU Bin)

2 844 (ZHU Jianwei)

T {@* (DING Jian)
FL1# = (KONG Deyun)

FEJIHE* (WANG Guangji)

252 5% (ZHU Baoquan)

% 1% (CHEN Bing)

#H ¥ (HU Wenhao)

T 2 (WANG Hao)
¥ # (YANG Chao)

P 773k (ZHANG Wanbin)

JE 67 (ZHOU Weicheng)

#%Z (MEMBER OF THE EDITORIAL BOARD)

X E# (CAI Zhengyan)

X 127 (DENG Weiping)
# Ml (DONG Shupei)

1% % (FENG Jun)
T3 % (GAN Rongfu)

fA[ =34 (HE Yanping)

# 4 (HUANG Zhihong)
X ¥4 ¥ (LIU Lingling)

Je Wk (LONG Yagiu)

% [# 3% (LUO Guogiang)
5 B (MAling)

f % (SHAO Rong)
FMER47 (SUN Piaoyang)
3@k (PY)112R2E) (SUN Xun)
J& 7kt (TU Yongrui)

+ & (WANG Min)

F = (WANG Yan)

2 (WU Wei)

¥ 7.5 (YANG Lirong)

¥ E 4k (YANG Yushe)
k45 F] (ZHANG Fuli)

ik B 7% (ZHANG Weidong)
I 32 (ZHAO Linxiang)
i K Ji (ZHONG Dafang)
J& 71 (ZHOU Jianping)

*Bt

[%: /> Jik (CHEN Shaoxin)
T4R75 (DING Jinxi)

Yo A (FAN Daidi)

& 7 (FU Lei)

g5 3 (GUO Wen)

T (HU Haifeng)
Z=J5Ek (LI Fanzhu)
X1k (LIU Xinyong)

Bl 5 (LU Weigen)

% —i (LUO Yibin)

1% . = (PAN Weisan)
SHKF4 (SONG Qiuling)
FI/INi: (SUN Xiaogiang)
Fg ¥ (TAO Tao)

F 3 (WANG Jianxin)
F4% (WANG Quanrui)
F £ A% (WANG Yucheng)
2 B (WU Yong)

¥ W (YANG Ming)

B% B (YIN Ming)

ik J5 W (ZHANG Qiming)
KR (ZHANG Yingjun)
AL (ZHAO Wenjie)
ff >y B (ZHONG Weihui)

(PEEATWHRE) %EERM SR (EDITORIAL STAFF)
B 4m%E (Managing Editor) :  J& 7 (ZHOU Weicheng)
B 2 #%%8 (Associate Managing Editor) : %540 (HUANG Zhihong) , x1J## (LIU Lingling)
FHE4w1E (Editor) : xIF4¥ (LIU Lingling) (38), £ £ (WANG Ying), #BHkHk (GUO Linlin), %75 (MA Jianfang)
SEARYR4E (Art Editor) : 7L A (SHEN Jiancheng) , Fiia#€¥¢ (LU Yanling) , k1% (QIAN Miaomiao)
YREEENTE (Editorial Assistant) : 35 JB4E (WEI Xuhua)
I &, k1Tt (Advertisement Manager) : FiJE#% (TAO Xuhui) , [FH 14 (OUYANG Yi)

5 FLES* (HOU Huimin)
227l (L1 Shaoshun)
FB% B (WU Xiaoming)

B (CHEN Daijie)
Z=Af4E (LI Minghua)

F % & (WANG Junzhi)
k5% [ (ZHANG Guimin)
k25 (ZHANG Xumu)
J&  #& (ZHOU Yan)

Fyp 4 (CHENG Maosheng)
# VT3 (DONG Jiangping)
75 7% (FANG Hao)

H 5 (GAN Yong)

fif 3% (HE Ling)

1] 3 4% (HU Youjia)
Zegd H (L1 Jiangi)

X & (LIU Zhong)
Ffi A5 % (LU Weiyue)

E  # (LU Yang)

i 5 H (PIAO Huri)

75 A%} (SU Weike)

Fh i (B HR%) (SUN Xun)
¥ ¥ (TU Tao)

F  {g (WANG Jian)
354 (WANG Shanchun)
5 % (WU Tong)

55 3 (WU Yonggi)
¥754% (YANG Subei)

Jt a4 (YOU Qidong)

K X3 (ZHANG Qingwen)
k& 5% (ZHANG Zhirong)
FRHEF- (ZHENG Qiping)
J& ;% i (ZHOU Huchen)



I EEE 25 Tk Z4E Chinese Journal of Pharmaceuticals 2018, 49 (11)

+ 1629 -

BB EA DN L REREMR LB R

A e Bl 25 A 171

Development Path of Innovative Small and Medium-sized Pharmaceutical Enterprises:
Taking lonis Pharmaceuticals for Example

MoA, R, & BT
(FHEZGRER 2 R B 5 R 2y P W Bt st oy, TEJ5RI At 211198)

LU Jie, YAN Jianzhou, SHAO Rong*
(The Research Center of National Drug Policy & Ecosystem of China Pharmaceutical University, Nanjing 211198)

FEE: EREAAKITIZAE T, BT CRONEE 2 /b B s 58 5 D RSRAG A R DT B OCREIR 3R, SO DALY JE bl 245
Nw N, VEA S BT BT R ER 25 Al B R R B AR, LR R AN AT A A, JF IR R 25 P/ IR R e 4R
IR BLBIHINSE S, PR TP RS R SRR B s o 5 R 245 s A LR B 1, AT BB 2 ) K [T
Ky PRIERRGEIRIE, DAy NEYEE 24 4 R SR A ) B S FF

KR READ, CUEREZG RN RS
FESES: RS XEkiRER: C
DOI: 10.16522/j.cnki.cjph.2018.11.023

FEPRIEAAL . R RBRE = T T, A
B2 BN N L R R TS I RIS LA RE ST
FBERER, AR Nl IR BLAME T 2 T T
IR R, MR T AR B b AU R A R
T /N R BRI R AR, 4
[ o Alb B2 2R X L A FR i AR 53%, LA
BAUE L 309, AT /Nl IR e FE I
ABrintR. 2016 £ 3 7, Bk AT T (&Teit
B2 27l fi R e 3 LD, K | Gl A
AR, HEBD AN ) i R BT R AR A O — T
(G DO PN £ ER (e A 7 Y S ES S PO AV O L
ANV I IR FERFLAS . BT EOR, AETEAT TR A

Ui BHA: 2018-07-03

E£WB: 20154 % EFARHESERTE G54t “KEQH
YRR BRI ST 7 (15ZDB167) « 20174R FEEVT IR ik 2 otk S RLF )t
FUHEATH AL M D5 W3R T 95 4 15 24 7 b G138 4 3L T 20 s A AT
4t (2017SJB0058)

TEBEN: [ A (1993—), &, Witwfsed, L. EE2
He 5L

Tel: 15298366695

E-mail: 1004177980@qg.com

BEKRAA: 8 %(1962—), &, ML, R, @LAESm, M
PRGBS IEHIT .

Tel: 025-86185188

E-mail: shaorong118@163.com

XEHES: 1001-8255(2018) 11-1629-06

W, B A AT R, S EE R
SR, AE BLAAR S A A AT AR T I o sl PR X S 30
AT SER RIS N . RS Sh
BN, SRR TR R Y, A R
FEE LRI ERE. “+ =17 W, 7 “Rm
Bk, JIAREIHE 7S 7 S E KR [ A
N, HNREZ ST IUENLE, FA JE
R LIAF R E. Wik, AC@EdmR, &R
TR B R 2 h /N R B BR AR, RS E 2
JE i 25 (lonis Pharmaceuticals) 2 & 911, X613
TR 2 /N AS R R B B IR AR s AN SR B 44T 2
gh, DN R R 2 /Nl g5 R TR L QI8 K R
AR WS E
1 BUHEE /Nl & RSN E =R 54

BT A N 2 R HOR AT RE I, IR E
TEHT= M B L2 B AE LA A 7 T
A TF KA BE B N AL T, AN AR
ARG RN B B RN S o XK
AL IE P R T REVR . BAEL AEIEE DL B
FARZEAT I, e F O A & —AMIBE T 3,
AT HEARWE R, Bk ey EE ot L
—id. (HREEFRR SRS, GFE /N LR



+ 1630 -

Wk B SE B MER R 2 P AR IR0
11 PHEFERATE AL

QBT /N BRSO R e, 1 S B
Ve BT AT T I TR TSR AE AR A
G dinlb K 22 3N IS LR 1A Ji B A7 AE EL AR )
37, FERF AT ARAGE 7 L B S U EE L5
1113 B3T3 FR N Aolb U 7 B AE T 37 58 b 22 AL
2, REmELANIT L, LR E RS, PoEt
4 5 P S B A M BA T B B A (i Tk AN
Mt DRI AE R P AN T A T3 R AT
WME ARG AR A N bR RIS — 28
12 HARBE S

AT B /N Al R R 5 BRI R DIAR KR,
JUHGEF A IR X R S AL 1 B A
bR YL, BOARRE AR R A SEBL R T AN
an T A B A . BRI, AT N Al AR A AR
H, ATRARIAS B S0, AP s a R PR REARTR
HEFIMRZENN, FRNECH LTZR&EMEAR
SLak EREAT AR, DUWS T, Q& B CRBi i
o BT R RN Al (5 SR Aolk B % S R
DA BRERI SRS M 555 o
13 BHBS SHEIEN

R RN AN BE e AT T AR ML R AN AT
BRI, (BT BT A R Aolb R i A O ik
M LVREGREST, XRS5 7 AN I BE A BT ) AR
WHEVIMR . FERE AT, BT R /4
WHRANEWAEL R, Whiiails, Wi
ok, RGFEM. MEFRKE BT RIS, R
WG NI, A BedE AT IR R AN S 2 K
R, A BE I U QR

FRER S EH R Nk R RS R R AR L

HHEZE25 Tk 244 £ Chinese Journal of Pharmaceuticals 2018, 49 (11)

K1,
2 BIFBEDF IR ARBERESHE

KA HTRL /N [ R R B 45 N R R Ik s 1
i, Nelson #& H BIET g 77 LR A BIHT 3k FE 7110
ZE SRR 2 KA 22 S EE R,
ANV R ER AR, QFTRE S BT ki)
Kz ke ¥, Lazonick 454504568 T HE &3 H BT
R R e B A 2 R P 2k A HEUR R L K
WA, AR EARII TS, SRR
K e B 5 2 B T SO I AR K, LU AR
ZSAPe . EABERRER S, XUSEAEET A
A AERE T 4 NS, ARSI A
A B A TR A BB AT I 4
DA KA R R AR BE FAL AT, BB ALl T B 4
A7, ARBEIERR AT X i FE . X TR
R/l ok bt FEHEN LR R R 1 1 B 1%
ML LA 7 & TF - Bk B A i
SEARNY A E Y —— M E SR —— ALY
BBt o RS20, FRAMGEE I TE 4 ARG B L
P, DA NI G N R 24 Al b 2 IR R 2
T B — b, BT A SRR
RAGH 25 SR, BT AWR0E, 3RS A TCIERE
&I, AR R BN S KL Z8E,
BENEFRT o AT B R U R IR N 2
AW 7R AR T G BB Y, I R — A0 24 A
KB, SN, 255 KR AAEE,
WA IR, T ERGEE

gp LR, WL SEH, QIR 2 R Nk
HAESRERKIE MR KR, UL T 59U,
WHERARE — QR R — E RS E %
LRIBIK, A REAEBTIE 2T 5 S h R B A4

‘ PTG i B

BB /N R R AR

Bl SERS5UHMEEDDIELLRIENIR

Tab.1 The Role of Each Factor in the Development of Innovative Small and Medium-sized Pharmaceutical Enterprises
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Tab.2 The Development Process of lonis Pharmaceuticals
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Fig.1 The Source of Research and Development Funding in Early Development of lonis Pharmaceuticals (Partly Listed)
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Fig.2 Innovations during the Rapid Development of lonis Pharmaceuticals (Partly Listed)
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