# 1 +tH#E HOIIOII HEBEHSRFEE

P

&

1]
&
n
w
n

]
o
L=
m

ISSN 1001-8255

ZHONGGUO YIYAO GONGYE ZAZHI covsieor

ZYGZEA

bBES T IVSE

Chinese Journal of Pharmaceuticals

© FREIFRZOHRT ”~ © FHERRIZ AT

® FEEVERZOCHET o FF-ﬁanEbt&ﬁﬁﬂEﬁmTU

© REHATIISBEA AT O HEHFRIIAT f
FHISIE

AT BRI RS ANERERRIS RS E N
?&E\{%, _?:ﬂS Iﬁ\r 7& '%r gﬁ’%%r : ?‘fé‘: 4‘1‘%#

mu%i"ﬁiﬂﬁﬁ']ﬂgH:

ISSN 1001-8255

I\\ IN i

000000000000




-
E /A H T 1970 4 11 A 67

% 51 %45 6 9] 2020 4£ 6 / 10 H Hifk

7K
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fingolimod hydrochloride
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Introduction of 22 Chemical Drugs Applied for Clinical Trials for the Treatment of COVID-19 in China
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Design of Solid-liquid Analysis and Activity assay
derivatives synthesis purification
*aromatic amino «solid-phase *RP-HPLC
acids peptide analysis
* positively synthesis *RP-HPLC
charged polar « synthesis of purification
amino acids echinocandin B *mass spectrometry
+ fatty acids derivatives

«antifungal
activity

*hemolytic
toxicity

« water solubility

Compound 13, ECBN-D-2-Nal-Dab-C;,, was recommended as a candidate for further research and
development because of its good antifungal activity, low hemolytic toxicity and high water solubility
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levofloxacin hemihydrate

An improved synthetic process of levofloxacin hemihydrate was reported. This process
solved the problems of large residual amounts of high-boiling solvents in target product
and large amounts of low-boiling solvents used in levofloxacin hemihydrate preparation
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In order to control the quality of the bulk drug and preparation of sotalol hydrochloride, five related substances
including one novel impurity of sotalol hydrochloride were prepared and their structures were confirmed.
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\ / models.

Problems of original culture conditions, The effects of five culture parameters
low protein yield and high lactic acid were evaluated with antibod P ield and The culture parameters were optimized by
level before harvest might lead to vy the central composite design experiment.

final concentration of lactic acid as the

/ indexes by full factorial design. \
- models based

Lculture duration } [initial viable cell density ] shift temperature viable on the antibody yield and
cell density lactic acid concentration were

process failure.

The experimental results were as follow:
antibody production up to 5.3 g/L and
lactic acid levels were signifi reduced

The optimized process was then verified
through cell culture.
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in vitro release test
Exelon® patch 2
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In vitro Release Profiles of Exelon® Patch(Specification of 10 cm?) through Three
Types of Pharmacopeial Apparatuses
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In vitro Permeation Profiles of Exelon® Patch(Specifications of 10 cm?) through Three Types of Murine Skin
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human follicle stimulating hormone (hFSH)

digested by
sialidase
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irbesartan
preparations GC-MS/MS ;

Peaks: 1. N-nitrosodimethylamine; 2. N-nitrosomethylethylamine; 3. N-nitrosodiethylamine;
4. N-nitrosodi-n-propylamine; 5. N-nitrosodi-n-butylamine; 6. N-nitrosopiperidine;

7. N-nitrosomorpholine; 8. N-nitrosodiphenylamine; 9. N-nitrosodimethylamine-ds;

10. N-nitrosodi-n-propylamine-dis; 11. N-nitrosodibenzylamine

Total lon Chromatograms of N-Nitrosamine Standards (above) and Sample Solution (below)
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Effect of Determination Method on in vitro Release Profiles of Rivastigmine Transdermal
Patches and Correlation between Penetration in vitro and Absorption in vivo

CHEN Yanan, WANG Qing*
(Dept. of Pharmaceutics, School of Chemical Engineering, Dalian University of Technology, Dalian 116024)

ABSTRACT: Three determination methods (two paddle over disk methods and one rotating cylinder method) in
Chinese pharmacopeia and US pharmacopeia were adopted to investigate the in vitro release profiles of the commercial
rivastigmine transdermal (Exelon”) patches with two specifications (5 cm®and 10 cm’ patches), and the differences
of the results were compared. According to the in vitro transdermal penetration results through murine (mouse, rat
and nude mouse) skins and the reported human pharmacokinetic data in the literature, a point-to-point in vivo-in vitro
correlation (IVIVC) was established to choose the best skin model for in vitro percutaneous penetration test. The results
of univariate analysis of variance (ANOVA) and model-fitting method showed that the release profiles of Exelon” with
two specifications determined by different methods had significant differences. There were good correlations between
the penetration data through above excised murine skins and the calculated absorption fraction, and the correlation
coefficient (R°=0.993 8) in the rat model group was the highest among three test groups. It was concluded that the rotating
cylinder method in US pharmacopeia was more suitable for evaluating the release of Exelon” Patches with different
specifications and rat skin was suitable for the establishment of IVIVC for Exelon” Patches.

Key Words: rivastigmine; transdermal patch; release method; permeation; in vivo-in vitro correlation IVIVC)
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SxEHHRERZE O #E
Fig.l Paddle Over Disk in Chinese Pharmacopeia
2015 Edition (A), Paddle Over Disk (B) and Rotating
Cylinder (C) in US Pharmacopeia
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TR PSRN A% . TDDS My 54549
22 WSRO, Yang SEHGE T SR 44 52 SR AT
ME G4 A AN M BT T, AT 18 TDDS
ReTT AT Z AR, RIS IR 25280, 32 iR
IR R, PRI KA, AN
I AN R BT Fe 3R a2 B0 M. BRIk, ARG LA 1 055
VE RS2, BRI & BB S TR
HINARAR N 25 3h 2 3, ST ml FHT 1 U500 i 4441
ARSI IVIVC A48, Jy TDDS i R Hi #ff 52
RAEH .

1 FEERH

System 860DL B! HaI¥ i &4t (32 Logan A7 ) ;
KX-19-5HP BLUKF G B (FOERRRHEIF R AR A ) ;
LC-20AT A4 i ZOBAR (1% 4% ( H A< Shimadzu A )
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RS 1R E R 25 IR A F A, 3k 2 A,
9 mg : 5cm’ (L= ALT113110) fI 18 mg : 10 cm® (=
ALT085230) ; 1WA EEEX IR (%K TRC AW, &
98%, it 2-JST-20-1) ; LM NEELL, BEIR. — ZR%.
SN Al

Mt BRI [ (20+2) g] RikfidE SD KR [ (200+
20) gl #BRHRE R B K Z LIS PG, A Ve S
SCXK (1T )2013-0004 ; it BALB/c-nu #ER, 7 AL, >k
AL T KAEEVHARRGERAR, £ FHES SCXK
(1L )2015-0001.
2 HEEER
2.1 EiEEM

&,3%4% InertSustain Cq ££ (4.0 mmx*250 mm,
Sum); ABhAR L K D =20 (20 180 1 0.35);
Aomyk K 210 nm ; ik 1 ml/min ; 4238 40 °C 5 3t
= 10 ulo
2.2 X HE IR A

R 2 FREL 190 4 R AR 6 R 24 mg (M4 T 1
15 mg), # 25 ml &4, H 0.9% TN BA
fRHER, WA, EANBSERT . H0.9%H
AN R R FRREAT 1R 7358 300, 120, 30,
12, 3 A1 1.2 pg/ml 0T B SA TT ~ VI
2.3 IRIMBEISA S

KRB A K (32+0.5)°C, BB
JAN 0.9 % AN 500 ml (% e IR & F ), %
HA 50 r/min, HURERSE] 2300k 1. 2, 4. 7. 10,
12 #1124 h, HUEARFRD 4 ml (R B #b 70 [F)3 55 5000
SRR )
2.4 RHMBIZE RS

KR B Ay 12 ml, FEUEAN 1.767 cm’
FI7KP P Holh, KIBIRE R (3240.2) C 5 B
A 0.9% SALENATR 12 ml (i R IRAE 26 1F ), %
N 600 r/min, HUFERFE]Z2518 1. 20 4. 7. 10,
12 A1 24 h, HUFEAEFRA 0.2 ml (S #h7a A 55
BRI T )
2.5 JiikesR
251 LR

B OB ARSI B &
F AR SRR 2, HPLC w & LI 2, 255
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t/min

a: B4 h A HK L b IR (12 pg/ml)
¢ VBIE 2 h MR IE W, d e A EROR
1-1
2 HPLC S#iFENE RIEEE
Fig.2 HPLC Chromatogram of 1 for Specificity Test

KW, ROWEZRAT 1 0E LT,
252 LMERE

i €217 TR IS ARNE, dREER. B
1IREE ¢ AREAAKR, WEHIAR A AN ANR, HEATZME
. 255K, 1IREAE 1.2 ~ 600 ug/ml Ji [l A
RYERLF, PRk iiZe 7R 4=30 276.2¢-652.844,
r=0.999 3.,
2.5.3 il R AN E =R

R AR AR B 5o R VA VR A A5 R T B, {5 g
Eboh 3 B, 1R HIBRZI M 0.18 ng s 45t N 10
B, 1) E S RZ08 0.72 ng.
2.5.4 K5 R

Y 30 pg/ml PRI HE SR, IS 2RI E 6 1K,
0 TR UG 149 AF S OR B BT T ROAH S U T AR YT R'SD 359
T 0.5%, KRG E R
255 R ML

W E RS AN AR 1, TEIRBE, 7
WIT 0. 1. 20 4. 7. 10, 12 124 h BUREAp4T, 45
SRUET AR RSD 9 0.38%, BEHAFEMAEZIR T 24h
WEEE
2.6 R £k LL i

R T A BT A AN [) 26 R 5 i 5 1 L R i
1T RS R Z R, 45 ChP 2015 DY
0931 #PU (A%, ChP 4). £EZ8L USP 40

[P2ERE% (USP 5) FIfLfEv% (USP 6) MlsE 2 FliAN [
A 1M RSN AT Mo 0 BITE 1. 24 4. 7.
10, 12 f124 h BFHCREI S, 22l RE il £, 45231
LA 3.

2.6.1 HATE IS (ANOVA)

K ANOVA LLBORE Tl 2 BN i [] 50 R FHRE
WeRp 2R B, SEH SPSS 18.0 Bk it P,
Xof A R RS W FRUPE AN [R) 7 9 B AR A ith 2% (1 A
B 1) A RARBE TR AT ZE o br. S5 R WE 1.
5 cm® UK I EFIAE 2 14 h 1) SRR AR
PEZ R (P<0.05). 10 em® MURHIGIZE 46/, X
52 h MEBBBAR AL ERER (P<0.05), H
AR T2 5

=1 TEREDTMERE
Tab.1 Results of Univariate ANOVA
5 cm? BUA% 1) B IBR/ % 10 cm? A% 1) BARE IR/ %

o ChP4 USP5 USP6 P ChP4 USP5 USP6 P

1 45.06 4447 4597 0.596 45.17 47.03 4506 0.118
2 57.07 56.54 62.10 0.028"  57.74 58.80 61.81 0.034"
4 68.41 67.61 73.64 0.037" 6922 70.53 73.76 0.057

7 75.58 7538 80.70 0.059 76.54 7795 80.61 0.129
10 79.51 79.40 84.28 0.090 80.36 82.01 84.02 0.168
12 8138 81.28 85.02 0.230 82.38 83.77 85.46 0.281
24 88.02 87.90 90.05 0.470 88.79 89.37 89.47 0.892

VE: VAR, P<0.05
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Fig.3 Comparisons of Release Curves of 1 Patches with Different Specifications (#=3)
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Tab.2 Comparison Results of Weibull Model Parameters

S HA%S cm? K10 cm?
a T b a T b
ChP 4 2.38 0.50 0.33 2.22 0.52 0.34
USP 5 2.50 0.48 0.34 2.04 0.47 0.34
USP 6 1.30 0.74 0.30 1.28 0.77 0.30
HH 5.268 6.265 22.743 6.237 5.783 20.750
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Tab.3 IVIVC Models for Different Types of Skin

g VA7 R

N F,=3.74F+3.31 0.993 8

PRI F=3.38F-14.23 0.993 4

/INER F=2.83F~21.60 0.9809
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Fig.4 Fitted Curves of in vitro Release Data by Different Models
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Fig.5 In vitro Permeation Profiles of Exelon” Patches

(Specification of 10 cm”) through Three Types of

Murine Skin (n=3)
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