Tl ARFF IR 0 45 S RS B2
BN MR AER, x N BEW(RALFEGAZENZR,BFE  150040)

FEHES R944.9 XERFRES A
DOI  10.6039/j.issn.1001-0408.2019.20.09

XEHS 1001-0408(2019)20-2778-05

W OE B R T RSB A 6 AT R E R AR IME A T i AR I 940 5 R ) & A et AR BRGR A R
BRHEARF A 547, F kAR 940, TBE R Z B R 2 AR pH AL A & 5 B 203t Lo(3") IE 30X B M AL B b RS 8 1) 09 4L o7 51 36
PE, BRI EF A AR IR ENT R TR R Rk TR AT RIS R 0 R IR B b 2 R A e R BRI A
BT AT k4940 1.5 g LEE 15 mL 77 =87 8 g .pH 6, 5kt 4L 77 AT ) SRk 1) 2 A6 RAR 3 & F B AR R RE RIF #2520
BFa9 T3 BB E A (12.6710.12) %, RIMEFEHRIELE R BT, B rr KRF BRI A 12 h W8 R, KGR #8%,12.24 h i
o RAAEZE R A (71.93 4 0.42) % . (80.47 + 0.54) % , F 458 25 55 & Higuchi 7 #2 ; B rH RF 80 F AT, 12 .24 had ey R
ESA A (41.7440.18) % . (62.63£0.59) % , LFEH o —BF 2., L RAKAT Frb KF BRI A LT 3 TR A RF8
R A BT,

KEIF AP AR B AL R INE S R R R

Study on Preparation and in vitro Release Property of Diosmin Gel
CUI Mingyu, LIU Yuanyuan, HU Qimeng, GUAN Feng, MA Yingli (College of Pharmacy, Heilongjiang
University of TCM, Harbin 150040, China)

ABSTRACT OBJECTIVE: To optimize the formulation of Diosmin gel and to investigate its in vitro release property.
METHODS: Diosmin gel were prepared by using Carbomer 940 as matrix. Using accumulative release rate as index, with the
amount of Carbomer 940, ethanol, acetone and pH as factors, L(3") orthogonal test was conducted. The formulation of Diosmin
gel was optimized and validated. Using Diosmin ointment as reference, dialysis bag diffusion method was used to investigate in
vitro release property of Diosmin gel prepared by optimal formulation. RESULTS: The optimal formulation of Diosmin gel included
Carbomer 940 1.5 g, ethanol 15 mL, glycerol 8 g, pH 6. The gel prepared with optimal formulation was sticky brown-yellow semi
solid, and had good coating and spreading properties. The average accumulative release rate (2 h) was (12.67 +0.12) %. Results of
drug release test showed that Diosmin gel released rapidly within 12 h, then gradually slowed down. The accumulative release rates
were (71.93+0.42)% (12 h) and (80.47 +0.54)% (24 h), drug release of which were in line with Higuchi equation. Diosmin
ointment was released slowly. The accumulative release rates were (41.74 +0.18)% (12 h) and (62.63 + 0.59)% (24 h). Drug
release of it were in line with first-order equation. CONCLUSIONS: The formulation of Diosmin gel is optimized successfully.
Prepared Diosmin gel has good drug release property.

KEYWORDS Diosmin; Gel; Formulation optimization; in vitro release; Accumulative release rate
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B AT IR 25 (AR S22 [, 4 : =90% ) 5 &
AR BR S (HE 52 039H0692, 4l : =99.5% ) BT
4% (B8 4> T4 : 8 000~14 000 Da, #t*5:20100103012)
I F 26 [F Sigma 23 w5 R 940 (A6 5T TR IE 23 A
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2.1 FBEMAREGRRFIHHE

FRIBCR AR 940 0.5 g, YA HHAGE Bk v, il H 58
I3V I s BRI R T B RE 2 10 g W T £ 15 mL
o BT IR =5 10 g X FE L8 FH R 2015 0.05 g, TR
AT, NI AR I 1 940 rha PRI AT 5 F = 2 e v
pH % 6, 7K % 100 g, #EFE34 57, BIAS (55 100 g BERE
A AT ERZY 10 g),
22 BHAEZREFGE

PRI AR TR RS 10 g, FEAM R Tk, A
=210 gV KA, IR 85 °C5 B MLEAk 3 g
JEWR 5 g WA A 5 10 g FHAGE I IR H vl 4 g, 1E il
AL TR A BRI 4 LR 0.2 g, INFE 85 C 5Kk
AR M 2= AR, e S . IR AE80 1 g FIR
ILIALHE 80 4 g, IRA), A ZE 85 ¢,/ M FLALH, ¥ 7k
AN 2 LR KA A AR A 0 BRI 5 A A
i, B4 (5 100 g B0 700 5 & AT Ik 25 10 )V
2.3 BEMAESENNE
2.3.1 BIEKM AR : Topsil Cis(250 mmx>4.6 mm,
5 um) ; L BNAH : HBE-0.2 % BETR KV W (47 : 53, V/IV) 5 3t
2 1.0 mL/min; B : 275 nm AR 30 °C 5 PEFF &
10 uL.
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0.005 0 g, & F 50 mL & i+ , i FF B i o o 2%, B AS:
JEEHRE A 0.1 mg/mL AN IR S
2.3.3 ML HU2.17 BT ik A A et
ARFFEER )G RS FREL0.080 0 g, BT 25 mL i,
TR A RO R RE 25, B (B2 500 W, 4% . 59 kHz, T
[F]) 4b 3 20 min, A% B E IR 5 mL, BT 25 mL
SO PR S O A A, A AE B 20 min, 8 0.45
pm S FLUEEE L e, BASHI R S i
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B AT IR 1Y 25 RIS, P44 2.3.37 00 I Jy ek
i, BIVASBAPE XS BT

HEZED; 201945 30 45 20 1

2.3.5 TR OSSR B S T B
X} BRI A5 18 &, $292.3.17 00 F A3k A dERE AT L i
SRS 25 R AT B0 B IR 224 8.7 min, B
A XoF A [ P B ) A o LT3, SR AL & )

\
PEGF TEWLIE 1
0.08 1 0.044
> >
= 0.04 = 0.024 1
A ;
0 2.5 5.0 7.5 10.0 0 2.5 5.0 7.5 10.0
f,min t,min

AR S B A T

0.04
>
5 0.02 4
0

0 2.5 5.0 7.5 10.0
t, min

C. MRS HR P W

LAY
Note: 1. diosmin
Bl SawAREE
Figl HPLC chromatograms
2.3.6 PrRifEMTR Al R R EC2.3.27 I X RE
W 1.2.4.6.8.10 mL, 437 & F 10 mL wffi i F
FEAS  FEAY TS BT R B 43 512 10,20,40 .60 .80, 100
ug/mL Y 28 51 bR vE VTR, 75 42.3.17 TR {43k 25 4 kA
AT IE SRR . DARRINY) BT i v B (o, pg/mL) ke
AETR BETHTAR () AR HEL T2 P RS A5 bR h 47
ik y=2346 187x—96.501 (R*=0.999 4) , F B &M AT
e ) v B R 2R MY T 10~ 100 pg/mLs
2.3.7 TR SKEMRAEEE B2.3.27 50 X I
VW B, FH R A LA R, 420 2.3. 17 T T ik A ik
FEA BT, IAGMEEL 10 1.3 2 1 29 3 31 550 8 & PR Az )
B 25K AR SR 4 pg/mL, KPR 4 1.5
ug/mL,
2.3.8 REHEEIRES  HC“2.3.675 R E 4 60 ng/mL
PIRREV R, 45 “2.3.17 T T (B35 S5 E A IERE 6 1R, il 5
WETATA o 2551 A R AT I TR AR Y RSD M 0.38% (n=
6), KUK BT R AT
2.3.9 FaEtaREe  BC2.3.37 W N R A noE L
BT WAE 0.2.4.8.12.24 hIHZ“2.3.17 1 F {415 4%
P REARE S A, T SR TR AR o 5 51 A I R 08 TR AR 11
RSD 4 0.40% (n=6) , F B i I W AE 24 h AR E T
RA4F.
2.3.10 WEMIRE  BC2.17WR Al — s R, 3t
617, #%2.3.37 T T 7 ik il A i i A, P 2.3.17 3
TR SRR T, e SRR AR . DA AT X R
RN R AR RS o i . AR AR
B 25 B (S A 40 B ) 24 8.58 % , RSD A 0.80% (n=
6), RUIAET LG MR
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PR “2.3. 170 F 3% A FERE T 0 SR I A T
TFEEIRCR . 255 B AT (0 35 R DGR 43 51
98.66% .99.55% .96.78% ,RSD 435I 1.86 % . 1.44% .
1.31%(n=3),
24 BHAEFRRFOEIIMERITAHER

S BEHASY BOE B RUASMNEZ . R PRI
AR FFBEIC ) 4.0 g, B T WA P RS 48 v, Rm bk
RSN BT e e B B TR R G &b I E
R BT pH 7.4 MW IR 2% v %5 W (PBS) 1 000 mL ., §#%
M 100 r/min 3R A (37.0 £0.5)°C, 40T RO
%510.30 min DA B 1.2.4.6.9.,12.24 h A %5 % BUBS L
W5 mL, [ I A TR AR TR SRR 2 ORI . B
W2 0.45 pm FALUE R L J5 , #242.3.17 300 F ik 4514
PEREDN A2 , 0 e T, AR bR v 280 R B
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Tab 1 Factors and levels

¥ i

ACRIIB 940 1) g B(ZEMR) mL CK=FHE),g  D(H)
1 05 15 6 6
2 10 2 8 65
3 15 25 10 7

Y 2 AT DL, 2% R Z 6 A R O (B A 5% i 5
FF i B>C>D>A, & 75 L AB.C.D, & M fd, Bl
P 940 1.5 g LWE15 mL PN =58 g . pH 6., HH#ES
AL, 2 N =R K pH AAE X BRI ) TR A AT
fHRFZI A S X (P<0.05)
2.5.2 BouFiEe MR A I e ) B AL 5 il 45 3
T I AT B, $“2.3.37 R 5 Bk A B %
“2.3.07 U Bk SR HERE ST, T 2,47 T Jr ki T
WOMREZGIATS 15 2 WY O . 4521, #edme A Js il
151 3HEBEE AT XY SR PPIRAZ B AR [EA, HUR R PELT

- 2780 - China Pharmacy 2019 Vol. 30 No. 20

25 2 h i) HF- 34 0 {5 R (12.67 £ 0.12)% , RSD iy
0.94% (n=3) , RMIZ T ZEH 17,
F2 EXREIZITRER
Tab 2 Design and results of orthogonal test

i A B C D 0.% 0.%  0:%
| | | | | 10.123 .13 21226
2 | 2 2 2 8461 9.198 17659
3 | 3 3 3 8331 738 15659
4 2 | 2 3 10218 11568 21786
5 2 2 3 | 8375 8349 16724
6 2 3 | 2 8,584 9220 17.804
7 3 | 3 2 9587 10119 19.706
8 3 2 | 3 8.249 6945 15.184
9 3 3 2 | 10,849 11910 22759
K 5454 6718 54214 60.709
K 56314 49567 62204 55169
K 57649 5622 508 52629
K 18.181 20906 18071 20236
K 18.771 16522 20735 18.390
K 19216 18.741 17363 17543
R 1035 4384 331 2693

TE: O WA L RIEACIKIRHY O ; 0. N IZIEASIRIR ) Q1 0 o =
O0+0:

Note: O is the Q value of the first orthogonal test; Q- is the Q va-
lue of the repeated orthogonal test; Q =Q+Q:

R3 FAEDWER

Tab 3 Analysis results of variance

i i Fi AHE F P
A 0813 2 0932 >0.05
B 14391 2 16499 <005
c 9476 2 10.865 <005
D 5679 2 6512 <0.05
wE 395 y

i‘i{:Foos(Z.Z):lg.OO
Note: F005(2,2):19.00
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cel 2007 X2l ARSME G h 2, PEILIE 2, 2558, &t
ARTFEERFIAE 12 h BRI AR5 B Wi 5%, 12 .24 h
B QB 23 1 A (71.93 +0.42) % . (80.47 + 0.54) % ; &
I A T 508 R RR i 18, 12,24 h A Q 1B 4 I A
(41.74+0.18) % . (62.63 + 0.59) % , iX FEHF I A TFFkE
W RN 2 PR e AT, BAE T AT R .
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Fig 2 Release curves of Diosmin gel and its ointment
in vitro(n=3)
®4 BHAEFREAMREFNEIMELIETE
Tab 4 Fitting equations of in vitro release of Diosmin
gel and ointment

- Ft AN FHATEEN

Nank r e r
THHR Q=301 8¢+12.0520 09243 0=26339+39103 09867
—GR W(1=0)==00726-00822 09671  In(1=0)=—00410=0.0114 0.9980
Higuchi i 0=19.0470/"—5.6229 09715 0=134930/"=7.6180 09767
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6~10 g fl 6~7, ESLILAE [, DL O fE AP 48 AR, R

FHIEAS g0 R 3R KoK AT e . T Rrik e
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