HREHSHFE B

K +E® R>=101

ISSN 1001-8255

ZHONGGUO YIYAO GONGYE ZAZHI ovsrer

ZYGZEA

thEEZS TGS

& $49% - 581

© 2EPZ L HAT
© FEEYIEFZUET
© FEHITIF BENERRTY
o¢lﬁ§ﬁwmw

eSEd-- L 0] VA

fE A~ SRR ELRAT R A R 58T

SRR Y 4\ TE5E 5 O AR B R ARSI SRl D R Zh =58, FHRB B ERAMINLE. 18
f&—— Rl RN IS N EE MM PHAARZ . EER BRI — 2.
FIAFREEESRHATR S TEMA . R R AT LA @ RN E.
FREACITAT HFRTHER, BITRBE. BRIEEERNAE, ITEERTRNA
SN BARA), EBHATERE.

PN T2k
ERMERRI B R

www.colorcon.com.cn COIO(CO”

ISSN 1001-8255

01 825



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

49 %5 8 1 2018 4F 8 A 10 HH AR

1041 CRISPR Z5438:3% R G IR FLIMR T R BT e
el e e s e e e e e e e Ak BSAR) kg 2K pR*
DOI: 10.16522/j.cnki.cjph.2018.08.001
SRR U S

I
! v '

s ik AR SR
BRI SERE ¢ I I
Ak

.
g s T A
Mg FLik PR mtk ommRs REA ROWEE SA0KBR
058 Lo 1 S e e Z e EF i 00 0700770 36400 A AN A e AN 4R B, RAAT
DOI: 10.16522/j.cnki.cjph.2018.08.002
OH
0 0
j%?w HO' ™" “OH OH
OH OH OH OH
D- 1 D- R Hk [ CENRIEE
HO 0 Q
/IngH I VA CH,OH
HO o o)
%OH OH HO——H
D'ﬂ%‘j}*@ HO O C:I HO H
CH,OH
HO 0 e L - b
IJ'“\OH/ Ltk IR
HO 2 CH,OH
H ‘OH % 2
o HO i l% :

OH
D-F- 7Ly HO= OH OH HO H OH
-O~>—=0 HO— OH H——OH

-0 CH,OH

OH R
D-#i%&k% OH

D-H # b -1,4- WG



gy~ ———
‘Z “+ @éﬁﬂ*
- Koy
K B K

SFD BATH R
e . > T
1 > N > > EhEREK >
i s i » B
:,;l,;,-k > ek

B

W53 251 Uk 15 (SFD) HOARAEM N il 771 482



1001 SEUBUIIEENI 5 L G e oveveserees e G, Bp, HER, FARY
DOI: 10.16522/j.cnki.cjph.2018.08.006

i VLA BBAREAL I AR SCIR I Bk /SR R, G T ke fn i
VBRSSO, BTG T JRALTL, IR 184% 7 5 92%. |

CHs

CN
NC2 cu@—/ cl cl NH,
HaC O ‘ _HaPUC O O
- - .
- KOH/MeOH T MeoH
CN Cl CN CI
8 5
1 |
I OH
0 CHs CH,
§:§ { H H
cl N - 2H,0
on  Cl N | NaOH -
! H,0 O  ONa
BTC/ % o OH 2
o oNar g cN cl
A

1095 I PH LR (12 R T At veeeeemmeeeeemneeeeiieeeaiieeas a4k, B, RED, RE
DOI: 10.16522/j.cnki.cjph.2018.08.007

S TLC ™ WIS Rk, 8 T KRR FIFIMRAL &4 4 11
SRR, B0 2 R 005 % AT, BRI S 5 5 B R SIS ) I o

TMSO"

T™SCI HsCc O
_mse 5C 1 mol/L HC

EtOAc

He 00
LT,

DMAP, DCM

2mol/L HSO4
e

THF

i

FELEEAE 2 mol/L BRERIIEF R, — 35K M4 2 4
PRIIER, W R RIFERS, R iR 2 94% . O

Al 98% HE A 99% , B H 60 %6 84.3% .

1100 BAEFNFE R L Z B e BRA, ThOWT, Fixa, (EREE, B R, HF
DOI: 10.16522/j.cnki.cjph.2018.08.008

RSk b SRR Sk B
| TGS BT ORI, 4 TP RR

BRI SR8 CTF R |
-40~-20 C, RMEEGEH., !

WBr
HO,,
HZSO4

PhsP, DIAD n-BuLi, Cul

LiOH (a.q)




1104 7547 b Z8 ) 2 B T 25 B v oo vemeeeee e et e e e et e e e e e TR 42
DOI: 10.16522/j.cnki.cjph.2018.08.009

LU S U B i R A1 SR A A, FE ORI LMEBRHEAL ZL AR 75K G =S AL IR,
We AR IR TR, 3t e AR P, R T e AL s A0 i AT, o < B R A DAL

o O«CHs @ CHs @

H20, NBS, HCIO;  Pd/C/H, KOH
Hei e o,
oS
2
HQ Lo
HC "0 0=S
[PSMim][HSO,]
(34\ .CH,
No
ﬁ | HSO,
FifiiHh 21 i [PSmim][HSO,]

VUSR8 WA [PSmIm][HSO,] AU m R IE AL, R M SR
80.7% J21% %2 98.5%, IfL T M, HBTHAT LABCER, FACT A

1109 2- (=& L) ML -3- BB R -cororerrrererrrr e & A, EEME, & AT
DOI: 10.16522/j.cnki.cjph.2018.08.010

& C R AL P B
RAEHE IR, @R TEIKE. RE “—8i%” , SEEl.

\ A R
1 1

o o o . .

P M —>NH3 Mz . HZCN @COOE{ NaBH, ‘ D or —>Mn02 : ‘ b "
A\ = _— 1 1

e 0 s HC™ 0 CFs 2)s N> cF, NS CONT R,
1 1

2 : 4 5 41

SRR R, 25F. (K3, S#EfE.

1112 P45 5 B %A R A R S AN R] PKS i B R R IR e 4%, £ F, % ET
DOI: 10.16522/j.cnki.cjph.2018.08.011

HALFURLI R R IESE 214 etk AL T PRk
Neo
5flank 3flank ©

HPLC el &

bl SRS IR ER TN MU R I 15

S DRI R R R L R DA R B S AR N i



1121 4E2E2 C RIS AW 1 5 T ECFRANE R T 3 B HE RS B e

............................................................ 1, EBAEA), KER, FEE, RBRE™
DOI: 10.16522/j.cnki.cjph.2018.08.012
2 1.0 - 1.0

\ R 08{ I L 0.8
w I N
P P £ 061 05
i | - SR E’ ?

‘ I i FC B 3 =044 L =
g\ / S =oM% > | RINE o,:04 _ 04 o
P -
B 18 \ 0.24 - 0.2
= TR | BT
ii\ A 0.0 =m_- 0.0

y ) 8 Eam o EEC

112

1129 By 32545 A /K AR S AR 22 JE 6 A O 1 48 S HAR B IR P B 52 BRI M, R, 17 R
DOI: 10.16522/j.cnki.cjph.2018.08.013

CHEESH - B EEH

e T2 IR T2
7K AH

- PR A (GBI TREE)

B 3 e 2 BPRSH A KA 2
& (SMVLs) MR (SITMVLS)
1136 A=A e R IR R R EH RS TSI e
.................................................................................... R oA, MEXL, TR

DOI: 10.16522/j.cnki.cjph.2018.08.014

g

JELE TR YR



AR

H 24 29 M Ep gy B

e RO

4

il \ . |

0O W00 20 Z100 3400 J0D JM0O XG0 IS0 I MOE
= 8 AT
W PR

PN

100+

—WE ¥ 50‘

FH 2 20 NSRS A 1 B

™~

AR /%
- 8 & 8

D F P S
& P
"3'0 \}’% “b% QJVO “b‘?) *"6

30 ug/ml
Wi ezl IR

et L ESEREUNI (%)
(13. 18, 19. 20 #121)
NN e £ U

ARAEEH /%

H,0,(500 umoliL) -
A1 (125 pgiml) -
ALf#2 (125 pgiml) -
ALEM5 (125 pgml) —

AR BRI 2

YRR RN ML A 43 (1 2 I 5)

X AR A3 B4 1 P

© 0 N o OB WN

Hrék )5 (0.65)
55 (0.66)
a4k 5 (0.72)
uhnrHERR (0.43)
KR AT (1.54)
W (WS
W (1.13)
W% % (0.73)
W% (0.92)

t/min




DOI: 10.16522/j.cnki.cjph.2018.08.018

BORIE WEAIR A7 £ [ 7 fift oxt 3

R B
g E 5
o ; 5
i || alE
P | i
1166 AT “PRUES—" MR HLHIXT 285 S A 2 NV I REIR e HRINE, AET, RAEERT

DOI: 10.16522/j.cnki.cjph.2018.08.019

o —_— T WL
RS AR R

e PHAE " W WL 5T
Al A B K 2

BB B HLK
“PEL " JF =tk
17 KA AR
— WA FHILH
B HL B — i R A o O
“FIEA—" MENHIN S = dll iR
1072 A5 R R 2 3RO AR A AR R B G AR ooveeeeeeeees oK £ ORT

DOI: 10.16522/j.cnki.cjph.2018.08.020

67’—————-\§h

BIRSHEE (EFA1T)
BRI AR 25 AR T, Kk
1 AXAE AR ARPIRL L2 A F Pk
2. U R B 5
3. RAGVIRLE I B I 7R %5

\@/

Wl RIS Y RHE IR (R E P45 5
LARERIOR T E LRI, TRz
2. BERBEPEAR T - TEARRABTIRE B it hid 2 P ]
3 HKMIB - e R
4 LA EIPHEIH , W, e AP

KREVIPRWE AT REEH GBI 547
HRAEE R TR, SR R A i R B H -
L&A, 2. AT, 3. A=,

4. FERFEIERDL, 5. JFRH AR A%




1177 BTS2 BRI 7 28R L T VAT e NI AT ik, & 4
DOI: 10.16522/j.cnki.cjph.2018.08.021

poiu)
*

[T Btk
MAH #i| £

Sit P A i ) JUD ) 5 A B DA

1182 {5l 25— BV SHEAY . JEHERZG S R A B SR TR E, & &, AR
DOI: 10.16522/j.cnki.cjph.2018.08.022

RIS B PR T 2 — BT 2 S H L
it 289 Al
* fICA 251 AT v LR R R B 7 2 1 — B S 2 S5 R
f N —
\ v A B PR TS S B 2 B T2 T
> ZLHIE R
> SEBRIF TR (el 8 v PR 3SR AR 1 7] A 2 RE TR AL A A 24 7 R
1187 *ﬁ%ﬁﬁ)ﬁ;{;}%&ﬁg”;f”%*,ﬁ{ﬁ%@%:[{@ﬁ;]ﬁ ......................................... ,g-,:!éj%’a_, ?&,X
DOI: 10.16522/j.cnki.cjph.2018.08.023

l 1 I I

| |

RS M EISE BAE AR A
PA PA )
800 70
600 ) 60
400 50
40 5
200 1 3 30 1 4 3
0 ) 0 ) _ 4 A -
0 5 10 15 20 25 0 5 10 15 20 25
t/min t/min

1-8-Midi; 2-B-MiEMd: 3—y- Ml 4-p-MEM IR, 5-B- T &)



2016 4E8F10 [

CFDA k:Aii134%5
A

(7 LR
A7 A AT HE)

04Ef

——®

[ ]
[ BT
o RGBT
N

HALIL RS

Im&%&5](1071)
HIFF ARSI P49-34~35(1107) P49-36~37(1119) P49-33~39(1134) P49-40~41(1194)



CONTENTS B, e -

Chinese Journal of Pharmaceuticals August 10, 2018

1041 Research Status and Trends of CRISPR Delivery Systems
............................................................. SHEN J, LI'Y, LU Z G, ZHANG T L, ZHANG X*
DOI: 10.16522/j.cnki.cjph.2018.08.001

Delivery Systems

physical methods viral vectors nonviral vectors

microfluidic  hydrodynamic I
membrane injection i i l

deformation

o
Y
3 V)
\} N adeno-
adenovirus lentivirus Slsfgglated polymeric ~ AuNPs
electroporation carriers
1053 Progress in Synthesis @if L2008 @:00c0000c00c00c006006000050050060060060960005000000600600 Z0U Y’ SU W K*
DOI: 10.16522/j.cnki.cjph.2018.08.002
OH
0 0
HO OH HO OH
O OH o OH
: OH
OH OH OH OH
D-ribose D-fructose L-arabinose
HO 0]

o S | ‘/ CH,OH

HO —O

OH X

OH HO——H

D-lyxose HO o <—— HO——H
HO  OH CHOH
L-ribulose

Ij “"ou L-ribose
N CHZOH
o l%

OH
D-galactose HO OH OH
/O\ OH
-0 CHZOH
D-mannono-1,4-lactone OH ribitol

D-gluose OH



1066 Application of Computational Pharmaceutics in Improving Solubility of Insoluble Drugs

............................................................................. WANG J X' LUAN H S*, WANG H
DOI: 10.16522/j.cnki.cjph.2018.08.003
[ computational pharmaceutics J
computational modeling = [ pharmaceutical
_~improving . technology
| ( solubility of |- {

A\ A
| ‘ “.insoluble drugs -

multiscale modeling predicting the interaction between inclusion
techniques drugs and excipients complexes

| | predicting the combinatiom
quantum || molecular |[ Monte discrete | coarse-grained of drug with CD
mechanics| | dynamics Carlo element dynamic l

methods || methods simulation l—- —1

{molecular dynamics

simulation

solid dispersions

low

temperature
annealing

model

microstructure

dissipative
particle
dynamics

K-means
clustering
algorithm

‘ docking

1073 Research Progress of Key Factors Influencing Stability of Solid Nanocrystalg:--«-«««« oeeevereeenns

.................................................................. LIU Y, XIE J, XU J N, YUE P F*, YANG M*
DOI: 10.16522/j.cnki.cjph.2018.08.004

—) ——)

process drug | stabilizer matrix

formers’
paramete/ propy DropV i pey
l iy | stablllty ‘
__—_ﬁ

redlsper5|bllty

t drug t
¥ nanozir;g solldn‘lcatlon
oz stabilizer o— ——|—
matrlxﬂ
= + formers
i_ water

colloid nanocrystals solid nanocrystals
suspensions

1083 Spray Freeze Drying Technology and Its Application in Preparations for Inhalation:------------.....
.............................................................................. WANG J, ZHU Z Z, ZHANG X H*
DOI: 10.16522/j.cnki.cjph.2018.08.005
SFD Dry Powder Application
spray T » small molecules
ﬂ > > low-density > > peptides/proteins >
freeze _ » DNA/RNA
Jl % highly porous
dry » vaccines

Application of Spray Freeze Drying (SFD) Technology in Inhalation Preparations



1091

1095

1100

Improved Synthesis of Closantel Sodium----------+-+-eveveveee..ZOU Y, LI L L, CHEN R E, SU W K*
DOI: 10.16522/j.cnki.cjph.2018.08.006

Catalytic hydrogenolysis was used instead of reduction by iron powder to avoid
the discharge of iron sludge, simplify the operation, and increase the yield from 84% to 92%.
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Using triphosgene as an acylation reagent to
prepare 8, the yield was increasedfrom 81% to 94%. | .

""""""""""""""""""""" | The total yield was 77% with a purity of 99.3%. 1
L H

2

Improved Synthesis of Temsirolimus:---------------BAI W Q, TANG Z B, SONG C L, ZHANG G M*
DOI: 10.16522/j.cnki.cjph.2018.08.007

Excessive hydrolysis was avoided through closely reaction monitoring by TLC. In addition, after
a purification of compound 4, the residue of 2 was further reduced to less than 0.15%, which would
reduce the formation of impurities in the following reaction and improve the quality of the final product.
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Compound 5 was hydrolyzed in 2 mol/L H,SO, to remove 2 protective
groups in one time and afford the target compound witha yield of 94%. ﬁ

temsirolimus

The purity was increased from 98% to 99%,
and the total yield was increased from 60% to 84.3%.

Improved SyntheticProceSS ofEmpagliﬂozin................................................................
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DOI: 10.16522/j.cnki.cjph.2018.08.008

Friedel-Crafts alkylation was used instead of
the Friedel-Crafts acylation and carbonyl reduction
which usually be used in literatures to shorten the route.

| The reaction temperature increased from ~78 C
| t0-40~-20 C to make it easier to control.
v
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OH cl S T
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2
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The overall yield of this improved route was 43.0% with a purity of 99.21%.
The content of the impurity a-empagliflozin was less than 0.1%.
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) H,0, was uset_i instead o_f KMnO4 to Pd/C/H, was used instead of chromium trichloride, the work-up
avoide the waste residue and simplify the work-up. was simplified and the risk of heavy metal residue was reduced.
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The greenionic liquid [PSmim][HSO,] was used instead of perchloric acid
to increase the yield from 80.7% to 98.5%, and simplify the work-up,
in addition, the ionic liquid could be recycled and the cost was reduced.

1109 Improved Synthesis of 2-Trifluoromethylpyridine-3-carboxaldehyde----LU Y, WANG P P, QIAN C*
DOI: 10.16522/j.cnki.cjph.2018.08.010

NH3 was used instead of ammonium acetate The usage of "one pot” method
in methanol to avoid the hydrolysis of 2 and 3. was green and efficient.
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Manganese dioxide was used instead of dimethyl sulfoxide,
which was economic, low toxicity and easy to operate.
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1129 Preparation and Preliminary Stability of Scutellarin Internal Phase Thickened Multivesicular
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1149 Determination of Nine Active Components in Yinhuang Tablets by QAMS Method: -« ------exeevenen.
....................................... NING S B, WANG J F, ZHAN Z S, ZHOU M B, XIN D, TENG J L*
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Determination of (S) -Enantiomer of Ramosetron Hydrochloride by HPLC and Influencing Factors
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Development Status and Industry Upgrading
Countermeasures of Dispensing Granules of
Chinese Materia Medica

|

‘ policies and regulations‘ ‘ research status ‘ ‘ existing problems ‘ countermeasures
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main content

rapid development ! | standard non-uniformed technology and communication

related documents preliminary study technology and equipment
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1166 Impact Analysis of Regulatory Strategy of Combining Manufacturing Authorization Certificate and the

GMP Certificate on Pharmaceutical Producing Enterprises----ZHUANSUN Y, YU J N, ZHU J X*
DOI: 10.16522/j.cnki.cjph.2018.08.019

= The Impact of "Two
huge Certificates in One"
influence Regulatory Mechanism on
Production & Quality
Management of Enterprises
== The Impact of "Two
Certificates in One"
great Regulatory Mechanism on
influence Sales & Operation
Management of Enterprises
The Influence of Inspection
Mode on Pharmaceutical
Producing Enterprises

little

The Influence of Routine
oderate Inspection Frequency on
influence influence Pharmaceutical Producing
Enterprises

The Impact of "Two Certificates in One" Regulatory Mechanism on Pharmaceutical Producing Enterprises

1172 Selection and Control of Starting Materials in the Process of Chemical Synthetic APIs Submission

.................................................................................................. DU S, LIANG Y*
DOI: 10.16522/j.cnki.cjph.2018.08.020

Study Range Design (Forward Analysis) Quality Backtracking Based on Initial Test Results
Comparing the synthesis process of starting materials (Reverse Analysis)
(SM) and API, focusing on: According to the results of forward analysis, test the
1. Materials used only in the starting materials. following items in API and intermediates:
2. Physicochemical properties of starting materials. 1.solvent, 2. catalyst, 3. production additives,
3. SM process by-products and other potential impurities. 4. genotoxic impurities, 5. other impurities in API

k&/‘

Formulate SM Control Items (Forward and Reverse Retrospective Analysis)
1. Low content means high process removal capability without separate control.
3. Genotoxic impurities-Appropriate control in SM

4. Related substances-Quantitative control

5. Other conventional quality control items, such as assay, melting point,
appearance, etc.




1177 Case-based Analysis on the Marketing Authorization Holder System for Medical Devices:-----------
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Medical Devices
MAH System

Strengthen management responsibility throughout product total life cycle

1182 Analysis and Proposal of Quality and Efficacy Consistency Evaluation for Generics on the Low-

cost Drugs and Drugs in Shortage ......................................... YU X W’ DONG M’ YOU C N*
DOI: 10.16522/j.cnki.cjph.2018.08.022
(2, . . .
Among the first 289 varieties: _ v Whether the low-costdrugs in non- shortage
+ Low - cost drugs will be in shortage after the evaluation;
i Impact
¢ Drugsin shortagfe AnaFI)ysis v Whether the degree of shortage for some varieties
f \’ Low-costdrugs in shortage ——) will be more serious after the evaluation;
, . .
\ > The recordation of Whether part of the drugs in shortage will be

. unavailable after the evaluation;
Reference Listed Drugs (RLDs)

> The number of companies actually v Whether the quantity of the same drugs produced by
conducting the evaluation | three companies can guarantee the public demand.

1187 Analysis of Improvement of National Standards of Elemene and Its Preparations--YUE Z H, LIH Y
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[ the original standard ] [ the improved standard ]
packed column gas chromatography capillary column gas chromatography
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0 0 . ; 2 A al
0 5 10 15 20 25 0 5 10 15 20 25
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e I B N R Al SRR oIS ES 2 AL SR A DI FSE

woR, A8, BLE, GHH, cteRr
(LA RS REE B, WHIHUM 310000)

HIEE T T B O A SRR S A B RSO M AR, PR T R ORI R, RN Zxt 4
PR A RO, W ZZEHIA. T 20 SRR IS % . T YMC Chiral NEA (R) faifike, bl
50 mmol/L i~ ZUNZEMHL (pH 5.2) ¢ 2% (50 & 50) iz, RMUNEK 306 nm. HERRTH S BOWHE R Kk 1l 1)
BT 1.5 : (S) - HSHHIRZRAE 0.04 ~ 1.00 pg/ml ALK R BT, HREMN 0,032 pg/ml, FHIEKEN
1002% (RSD=0.32% ) . WM& % S e, (ESRIMAME R, ShIRE S AT RA N (9)- RISl

AbTT L E T A0 S BRI D R AR . ATTIRHERR . ARIE, AR BRI R S .

g, SRR B EE, WML E, AR (i
FESHES: RI17; RI75'5 XRAARERD: A
DOI: 10.16522/j.cnki.cjph.2018.08.017

Th1R Fr % 5] ¥ (ramosetron hydrochloride, 1 £k
fReh ) RHEARILZ AR S5- FRERK (5-
HT,) SARFEHUA, 2 T W Aa o7 5% b
SRR YT BT S R ROy IR SE AL E R, BA
Fe ARG Bt MRIEAEIR 1o 1 7 NG e ) A
EHAE AT L. FEIRE P, fEANR B
HM (N1E-115) H, (R)- B4 1% 5-HT, 24K K28
FIVE R T S Ak 20 (S) - 21 ] 19 112 f5 . ImIRAE
1R (R) -8, HTXBARIEZ IS, ZjshE
MIFEH 2 TTH A BRAAAE 22 5, Bk B 25 R
DL —XT iR g 25 DRI, FEZ99 Ak 7 T 2w Al
W SR R B, 78 53 T B A A A o AR s
Wi R] 25 S 3 o A ) 7 Vs

HRARIE T HPLC F A7 B VLA B 414 H vk
YA 2 BT, R R b, ASHE IR T i
¥, #3727 HPLC yE53 Bkl 1 9 (1) 2, %0774
e AL B SRR AE, AU A, REE R, HEILME

YimBEA: 2017-05-08; 1&[EIHHER: 2018-02-26

HETH: T ERTHH (2014F10034, 2016F500167!1
2017C33147) . WiTTA8 PAE i )2 R A A A R 3% TR T H

fEZEN: b RA991—), B, WLwtiid, Llrm. £k
il

Tel: 0571-88215573

E-mail: 18667018246@163.com

BERKAAN: &R 01974—), &, {1, RR, ERNFLEE
2B 2yl AL .

E-mail: yejincui@163.com

XEHS: 1001-8255(2018) 08-1155-06

U, & F T 1 TR K i R0 I S R AR 2k A A
AR, AREFFARILFELE T mil . IR, 5Rilss
RIZXT 2 Bysma, DAFR Sz 20 hlsn . T 205
AR SRR deal, BT 7 1 EHIREEE KR
B RIS IE R AR B 1, B R FHAME K BiE
I 2 753 DA A B2 R PR T P R 17T HH B 0) BR AR e 1 15
% (BRI Ik iz JOk () 24 4 5ot Ak LBt 15 038 2 i R
AR ) BT, B 4 R S 1 i R A P R
PR FEVEAE P T A7 LEXT AR AR B KU 7, s
2 g Y R IR S
1 UFERS

1260 Infinity B4 = 80AH (%4, & G1311B Z4PUJLEE
G1316A BAFIRAE. G1329B M Hhit#E 24 F1 G1314F VWD
RGN 8 (S5 Agilent A7) ) ; Valia-Chien BUE 4
B (UL K2 A 38T, $=0.65 cm®, V=4 ml) ; SYW
B2 AR E MRS AE (TR AR AR A )+ GW-100
R ARIAE (NI HEBR A ) .

1ouF RS (b (B £ 20 SR B R T B, B & 99.5 %,
L5 100662-201202) 5 2 44 (TLC PharmaChem., Inc.,
T 99.5%, b5 2052-031A4) 5 1 JFklZh (R#ER 7 B4
A TRA T, &8 100.1%, #t5 131101) ; 30%id %
WA AR TIRA ) » 8. HEATKBER —
AN e kAl o SR, IRERRRI bt

SD KRR [ WL sLaeshPyrhcy, Mtk /A8 (220+20) g,
S A YR ATIE S SCXK () 2014-00017 .
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2 HESHER
2.1 g%

¢, 342 YMC Chiral NEA (R) £ (4.6 mmx250 mm,
5um) ; A8 50 mmol/L B MR — &8N 9% i ik
(pH 5.2) @ 2B (50 : 50) ; ik 1.0 ml/min ; 3
A5 20 ul ; 43R 37 °C ; 4l K 306 nm.
2.2 AL

xR e R s FEEREL L N IR 10 mg, B
100 ml &), F 40% F VAR IERGRE, i O B
9100 pg/ml i 143, FEE—2 H 40% FEE G
B FE A 1 pg/ml 1 106 IR S RV ) 2
P4 (100 pug/ml) 1 2 R S (1 pg/ml) .

AR IER: BERIL 2 &0 %
1 ml, & 100 ml &=JEH, F 40% HEEEZ, HIFS 1.
2 WRFEEN 1 ng/ml [RTR A N I ST T

FGuE R MR R R 2 0 IR & TR
1 ml, ¥ 100 ml &4, A 1XTHEN 10 mg, H
40% HEEESY, HlE 1100 pg/ml, 2 1 pg/ml R
geiE RV

FORR BB AR R R ERRE 1. 2 X6 R
1 mg, & 10 ml S, FAEB KGR ER,
AABNHELAW 1 (1 F1 2 % 100 pg/ml) 5 R ZHREL 1%
M 2 mg, B 10 ml &HF, AR EKEMEFE
2K, SR 2 (1 200 pg/ml) ; FEZEFREL 2 %R
i 2 mg, [AVER LR 3 (2 200 pg/ml) o
2.3 JiVREEIRIIE
231 R4 AR

BARGE RV 1R IR . 2 5 R
TR & IV, 1% “2.07 TR (3l 56404y
BIRERE, R EIER. 1L 20 BEE= 1.5, 4
WAIATIEE S E, SRILE 1.
232 At

WV B0 RS TR VR 40 % HI IS 43 B AR B 0.8
0.4, 0.2, 0.1 f10.04 pg/ml (K RAVKEHER, SR
HOF BV VR Sy A ERE, LI THNRR A IR B2 e gk
freRvERIA, BEIFFRE. 1: 4=60.494¢+0.012 5,
R=0.999 9 ; 2 : A=59.349¢-0.084 3, R’=0.9999, %
L] 1R 2 78 0.04 ~ 1.00 pug/ml 36 B 2ok &

FEZE25 Tk 24 Chinese Journal of Pharmaceuticals 2018, 49 (8)

Rif. 1. 2 Bl fR (LOD) 4 7 #1 9 ng/ml ; & &
fR (LOQ) &y 34 i1 32 ng/ml, RSD (n=6) 4 5.2% Al
43%.

2.3.3  THERARERIRE % B R R

55 il il #& 1/2 9% B 2 100/1. 80/0.8 Fl 40/
0.4 pg/ml . W R TARIE I, DLAMRTE
THE 2 R . K o & o 2 W 20 Sl FRoRE 100
A3 S R, R, [FERETHE 1
o 11 RPN 100.4% (n=3), RSD
9 0.59% 5 2 (IR ZE N 100.2% (n=3), RSD
7 0.31%.

A Bl s L ARSI TR, % 6 1,
o MMRE 100 £543 B B0 R, 20 ldese,
SE AR 2 MR FE DL B B 0 IS 11
WRE, tFEHWRSD; @S E 3 d, tHEHIM
RSD, ZHRWE 1.

1 BEERARER /%
Tab.1 Results of Precision Test/%5

415y c/ug-ml’ H A RSD (n=6) H "RSD (n=3)
0.4 12 0.9
1 0.8 0.5 0.3
1 0.3 0.3
0.4 12 1.4
2 0.8 1.1 0.7
1 0.5 0.2

2.3.4 i MRS

H b mh A B 7P Joi 28 i DA S I 1% 5 B x)
HRIRWE, AR HAR S KA OL T, O sh
AR . MR ECE UG, R, R E g X
Ot R 2 & &, 438 (£2) R, mE. &
UL A WA L e — s a2k, X 2 & &
T R ] 6] 43 B85 5 TG 3 3 S, 2 PR AR K AR B
[B]32)°4 0.88.
2.4 iR R
2.4.1 FER

R SRR 1 JERI2G 8 mg, P4l TRREIM A+,
S (JEE< 5 mm) . 4057 [60 C, AHXY
B RH)60%, @], & 25°C, 92.5% RH,
WEGHLT ) . IR (25 °C, 60% RH, 4 500 Ix) 4%
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A 1 B
1
2 L J \
I o ‘l IAJ T 1 ‘b
v T T T 1
0 5 10 15 20 5 10 15 20
t/min t/min
C D
2 2
1
A A M
r ™ T T T T T T i ¥ T T T 1
0 5 10 15 20 5 10 15 20
t/min t/min

A RGUEMPEERL B UXIREVAL C o 2 XHRGVAWL D« IRE X IE R
1-1; 2-2
1 SR & EE]

Fig.1 Typical Chromatograms

2 WMAMKRKRER =3)
Tab.2 Results of the Durability Test (#=3)

A KT 2/% DA

0.8 0.95+0.02 1.63+0.12

Vi /ml-min”' 1 0.92+0.02 1.67+0.06
1.2 0.90+0.01 1.60+0.06

35 0.92+0.01 1.57+0.06

g/ C 37 0.92+0.02 1.67+0.06

39 0.93+0.02 1.60+0.00

48 0.93+0.01 1.72+0.06

5 HLAH B 511/ %% 50 0.92+0.02 1.67+0.06
52 0.93+0.01 1.500.00

4500 Ix) Z&AF T, 1R 2 (& B3 R,
AT BRI R,

=3 TREZHETI1ERAF2HEE /% 1=3)
Tab.3 2 Concentrations in 1 API under Different
Conditions/ % (n=3)

%At 0d 5d 10d

fi=ihicd 0.016+0.001 0.015+0.001
fitind 0.015+0.001 0.0160.001 0.016+0.001
P 0.017+0.001 0.017+0.001

PERTBCE 5 M 10 do FH 40% DS RIS, SRIEH
2 100 ml SR E R . # BB RE 100 £5 15
H S0 IR . SR AR 1 K25 8 mg,  [AVAAC
#il, VBN O d AL B & X REW, 4 CA
SR o
2.4.2 520 PR 2RI A sl

B ERACE 0. 5. 10d TR =i, JEIERE
b BRI A L 1% B B0 RV o R R, %
HOXHEITE 288, SRNE3. g
TR, TEER (60 °C, 60% RH, #E% ) L =i (25 °C,
92.5% RH, #Gi ). Jeid (25 'C, 60% RH,

2.5 o AR
2.5.1 Rl

FEEFRE 1 5B 245 20 mg, B 25 ml &),
TN 80% LR fife B 2%, IS5 il B2 Ade 1ot e FH it
W& (800 pg/ml) o FE% = EBUZI & 5 ml,
B 10 ml #EH, 2B ANKREEE (12 mol/L) . &
AR (12 mol/L) WA ALEVE (10 mol/L)
42 ml, JO/AKEZ, AT 1. 2. 386 h BUFE
1 ml, 753056 AR K2 B B
100 i, RI45H SRRV, SERIEEFERI .
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2.5.2 Bl

W I T i ) B A X 6 (AR B I B B o BRI R
Sy A REA I, F g P 2 g 1, 20
HARMZ T 2 o &, RWNEK4 W0, 75
ALK, 1o 2 EECR LB EN ;. 7EIRR
R, 2 SRR AR R K A BTG, £ 6h
B &8N 0.44% 5 TESRBNZRAE T, 2 S EinEE,
It LBl PR A T JE KRR 0, 26 h I 2 & &
N 42.22%. Z5HRFH 1 ER 2GR A AL K BRI
Baoe, MRS S S8 1Y B R
T 1 RS E 2 R AR Rtk ANiEE
1% H S XL 2 &, R, 78 58 ] B A
tE, 2 IS B ERILILEIR R (£ 4).

x4 RN ERT 2HEE /%

Tab.4 2 Concentrations in Forced Degradation Test

Samples/ %

S| Bee AR A 0h 1h 2h 3h 6h
SRR 0.15 0.23 0.29 0.44
TR 0.015£0.001  20.45 29.28 35.97 4222
At 0.039 0.033 0.036 0.038

2.6 ESR R REE R
2.6.1 A%

KSR STUME AL BT i 37 B P eE B 1 2 3 5 R ik
B, S CLRBNHIZUI AN B, BB T AL
Je AR ER K P i e 4R+, FHARdEa s, 18 °C
AR

U R B KRR IR, WE =R E, AR
KPR 10 min, FHIELEN T, E Valia-Chien
MBI 2 AN 206, BRI E — A s
% B IR N AR RS = AN 2.2
TR 748 s 1. 20 3 & 4 ml (n=3), £
BWcE N 40% K 2 "8 400/ AEFEEE K 4 ml,
AMIEFRIKIBIRE (37£0.5) C, $HiiFkHE 500 r/min,
PR ARG E] (10, 24, 48, 72, 96, 120 h) M
PSR 0.5 ml, Ff4b 70 55 [FHR 2 B0
BRERA R E L, 4 CAEN
2.6.2 BRI B B A R RIS R 4 R

W B AR B RS IR AR R 100 £, 4 it

FEZE25 Tk 24 Chinese Journal of Pharmaceuticals 2018, 49 (8)

B, SRWES. SRER, StaEdh 12 5
HA N 100 pg/ml B, BBGERH 1. 2 & =)
N1 B E RS RN 1L 2 200 pg/ml )
BEER VBT, BRSO P S RS AR B S A . 45 R 4R
N, DAV TR B 43 ) A SR — K 28 S M A AT 22 2 92
N, PR AEEEIBIE R TR AL

=5 $EWRD 1R 2 BORE V/ugml!
Tab.5 Concentrations of 1 and 2 in Receiving
Solution/pg-ml '

IR )/h sl M2 M3
10 0.023+0.001/0.022+0.002  0.042+0.003/~  ~/0.045+0.002
24 0.055+0.001/0.054:£0.003 ~ 0.102+0.009/~ ~/0.105+0.008
48 0.104+0.007/0.110+0.004  0.200+0.008/~ ~/0.214+0.014
72 0.166+0.006/0.162+0.007  0.323+0.013/~  ~/0.343+0.012
96 0.205+0.008/0.210+0.009  0.399+0.022/~  /0.4400.020
120 0.270+0.010/0.2640.011  0.453+0.021/~ —/0.478+0.022

TV BURSYHIN 1R 2 (K

3 iR

A TTVER A AREC A T8, ar DAL i AN 75 AR IR
WeEE, 5k RBER . 10UV B SRR
RS K9 2100 254 H1306 nm, 2% F& 31 i) 71 1) 4%
IR I B ARL AT BEAE 210 A1 254 nm &by AT
i, ikt 306 nm FE AT .

FERIFRIT R, 2 /E k2R T, Foqz | iR
FE— WA ERD I 1%, SMAEARTTEFRRA 1% H
SxEE, TR E S B EE 4SRN
1% . S5HMREAALE, RAATVEAT 70 1250 5
R, BEWEIRD 2 X IR &, BRI AR
BFE SR 1k B AT 0, ORI 1 AE SRR T 2 K
AR 2, ANFIEE T 1% B3 50 %
2SR, K, RS R R, 2SR
LA 1 [ A L Bl

1R ZGAE I R 3R kA B 5. 10d, 28
BRAWEARL, EER. HRAFTBE S,
10 d B A Hofh 2 PTG B, HLISORHZG 3 B A
TR, R 1 FRRN R BT E, FiE—D
WHFL 1 A K. 1 ] B e g5 SR W], 1
FERIEIREL T AT E, Ao KR (S) - BSR4
L
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SR e B R A KRS T (8500 1
REFMG ARG TR — o RIRAE L
RIS BEiE & Btk b g o8 T4k
W, FAEZMIG BB T e A B i 1
B — /NSO A (14 B2 JEAV8 38 T 3 S 2 K 5 — 0
WRAA . G0 SR AN e A 25 25 I 77 A X6 AR e FR 95
i ORI TR R AN LR R K
PRI R ORI, T B 25 52 Wi 25 400 11 245 2%
AT T8k, RIAE DL — X WA 45 24 th m] REFE 4
P2 33 (10 Tk e v R 1 o ot A i 8 e 4 PR T A7 5
WA B R T DRI, TR 2 R )
TG GG BB O R R, T
MRIIE R 2 A, A . ek, &
IR AT AT B RS B B 1A 2, D%
PN L8 K555 o 15 A7 AL AR 1 56 1k o ok A
WAERT e ATTEIETT N 1 I 2R TR
AR FERMIE T .
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Determination of (S) -Enantiomer of Ramosetron Hydrochloride by

HPLC and Influencing Factors of the Enantiomeric Conversion

SHEN Chen, XIA Xu, GAO Wenyan, ZENG Shanshan, YE Jincui*
(Zhejiang Academy of Medical Science, Hangzhou 310000)

ABSTRACT: An HPLC method was established for the chiral separation and determination of ramosetron
hydrochloride and its (S)-enantiomer. The effects of temperature, humidity, light, acid, alkali and oxidant on the
enantiomeric conversion from (R)-configuration to (S) -configuration in ramosetron hydrochloride active pharmaceutical
ingredients (API) were also investigated. A YMC chiral NEA (R) column was used, with the mobile phase of 50 mmol/L
sodium dihydrogen phosphate buffer solution (pH 5.2) : acetonitrile (50 : 50), at the detection wavelength of 306 nm.
The resolution of the enantiomers was more than 1.5. It was linear for (S)-ramosetron hydrochloride in the range of
0.04-1.00 pg/ml, with LOQ of 0.032 ug/ml. Its average recovery was 100.2%, with RSD of 0.32%. The results of
stability test revealed that ramosetron hydrochloride would undergo an enantiomeric conversion from (R)-configuration
to (S)-configuration in alkaline environment, which suggested that alkalinity should be avoided during its preparation
and formulation process. The established method was accurate and stable, which provided a quality control method for
ramosetron hydrochloride.

Key Words: ramosetron hydrochloride; chiral separation; HPLC
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