55 23 56 24 ) PESSBEAFFRE Vol. 23, No. 24
2017 412 A Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2017

- R EEE -
e HIR FH AL B A7 B T 8 0 A2 = BRI 3l g = 0 i

R, XM, RS, BE, ARET
(CPEPEAFRE PHALA, LT 100700)

(FE] By g0 IR ALEE R 1Y i 28 2 RO Eh 112247, iz iln W s et i 5 0F k2% 7
% U] MCR 102 #9350 A2 A 25 %€ 1| HE MR T 3L Dt A7 368 M 10 A e Jo R 20 1 ol o IX o AR A B 32 R JH B R Franz 37 BCTB V5
DL 375 JE S R TIN5 W A P T Ry 48 1 43, JBORE IRF TR 5023 5910 0 0.5,1,2,4,6,8 h, 25 52 )11 REHR AR 5L 5t o B JG S — il
B IR M R AR T A E R MR SR X Bk, LABT ) I R de bm , 50 0 B R PR S X B 0 ~ 302. 74 Pa, DLJE 78 2 6 A 45 31 19 22 MoRG 3 IX.
B EI 0 ~7.45% . FEIG S A, HASRER & (G') 55 THUAERL AL (G") , 128 2 976. 60 Pas il # 59 4] Jj Jy 302. 74 Pa; i HHIE 48
7.45% . 8 h N 6 i Bl v I 2508 (1 1 2 JRABURE AL 33. 71 pg, P2 BB R 90. 08% , B it 3 71 24 AR Higuchi J7 2. 8 h
6 3 i T A P R 7 24 R BRSO 68. 46 g, T X RBURE R N 84.32% H R BN 1= MAGE RN 1. i
I EE IR FH L AL 58 i LA 5 e T Rl 3L O — 8 3 L P P DA 2R T TR AR o I R R TR Bl 2 R N i g A M B
Lo R A R FH AR 45 3R AR PR 1 R i 2l 0 o 3 A2 LI AR R B A R

[XBR] WALAY; LR, IRAEACER; MFL; NET; NEE; AN

[HE4%KE] R283.6;R945;R285. 5;R284 ;037 [ XEkFRiIRAE] A [XE=HE] 10059903 (2017)24-0023-05

[doi] 10.13422/j. cnki. syfjx. 2017240023

[ YRt ]  hip://kns. enki. net/kems/detail/11.3495. R. 20170926. 1055. 034. himl

[ W& HARRTE ] 2017-09-26 10:55

Investigation on Rheology and Release Kinetics of Chuangqi

Ophthalmic Microemulsion in situ Gel

DU Mao-bo, LIU Ya-mei, HE Ai-ping, YAO Yao, LIU Shu-zhi®
(Institue of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China)

[ Abstract | Objective: In this paper, the rheology and release kinetics of Chuangi ophthalmic
microemulsion in situ gel were investigated. Method: The fluid properties and linear viscoelastic regions of this
preparation were investigated by MCR 102 rheometer. The release kinetics of Chuangi ophthalmic microemulsion in
situ gel was evaluated by modified Franz diffusion cell method, the ligustrazine and ligustilide were selected as the
indictors, and semi-permeable membrane was used as a barrier. Result; Chuanqgi ophthalmic microemulsion in
situ gel was a pseudoplastic fluid and it had a linear viscoelastic region. The range of the linear viscoelastic region
was 0-302. 74 Pa while shear stress as an indicator. The range of the linear viscoelastic region was 0-7. 45% while
strain as an indicator. At the critical point, the storage modulus ( G') = the loss modulus ( G")

2 976. 60 Pa,critical shear force was 302. 74 Pa and critical strain was 7. 45% . The release amount of ligustrazine
was 33.71 g within 8 h and its average cumulative release rate was 90.08% , the release kinetics followed
Higuchi equation. The release amount of ligustilide was 68. 46 g within 8 h, its release rate was 84.32% , and

its release kinetics followed zero-order kinetics equation. Conclusion; Chuangi ophthalmic microemulsion in situ
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gel has excellent viscoelasticity, and the deformation is reversible in a certain range. The release kinetics of

ligustrazine is result from synergistic effect of its physicochemical properties and matrix skeleton, but the release

kinetics of ligustilide is mainly affected by its physicochemical properties.

[ Key words ]

prescription; ligustrazine ; ligustilide

DB HR 3R i o7 58 J U A1 i PR A %07, e 1]
=BT 2 RGN, B g USRI B RE i R
T A B PR (AMD) o H AT, 2 BTl iih
7 AMD 25" A Bk S PT BT ECHTTT (R Al 2
BRIV | AT P A L KL P U R TR
e, R o 2 ah o BRI P BR T B
T M B OUUH 0 MR A, JF A o) 300 249 DAy 39 B A T 5
Mo W T EAEAE R T 40 250 AL, BiE A T A R AE
R [ R, GBI AR Pt R 0 38R B 3 R 3 55 )
B B 5t A SR AR TE L T 0 BL T ST 55 s BERS 1K
TESF R %, — et A 2T 1 R 2 ~
3N AL 1Ay, B T 32 22 5 BEHE R  G R) AE
il FH 2 0 AR BR i Bl — 2 B 7, B — R I XU
P OO IR R TR A 25 R, sk T
TR T S 50040 5 e B Roxk MR o s A8 A7 0 ke A
(EHC A W 2 B e A 22, e MR L O B A I 1) A,
Sy WO bR, ELHL 28 8 R Bk A AR P 25 0 21 35 )5 IR A8 A6
A TR M

HAT, %A H LG AMD B2y B, AR
FUZH AV )1 T i ol — o R ol L i S B R, T A
it LRI 7 AMD 54 1l 3R] B A7 76 B R) R, O P 2y
)7 AMD R flt—Fh22il o AL BE IR — 28R IR 1Y
BRI, o] LAk AR n] 396 A ) A B 7 5 AR B A2 TR R Y
AN JEASE 8 S AT 4 o i P BB MR R A LB T I
PRSI AN pH U BRI AR R AR
YR LT IR B B B A, i & g 1929 4F
Bengham #1911 VB PL A LB A I LB
7R B S A ) g5 o AR PR KB TR AR A B
ARy by A R AN AR A WA A o AR 0 A B AT L
IR — B AR T B R SRR Vs A — 2 Tl
BER A WA R () 2 — AW R R IR
(9 R KR 5 2 U AR 114 2oh 32 I S R T e T /0N o KRR
IR PR AT G AR E A, AR O AR A AR . RS
Zhy £ AN T A A AR SRl o3 S B T Bl (R
PRV 3 AR 3h K AR B G R B L R Ao
5 5 e — ok JBE AR B ML, 25 4 T AR I AR 2
T e 28 5 P LA R 4 552 o IO P A1 1

FET B F1 22 AE 5 1 S 2 ) AR o v L R v

- 24 .

rheology; linear viscoelastic region; ophthalmic in situ gel; microemulsion; Chuangqi

2tk K RO o BRI BN 12— M ] Pepps J7
FEHEATHIIE o Pepps I — MR I/R T LN InQ =
nlnt + b, n RS B, 2 R BEONL I 1 4
TESH, SHIFERNIEIRE XK. 2 n<0.45 i,
FE A AE ;24 0.45 <n <0.89 B, K IE Fick
PHG Y n>0.89 WF, Sk Fick ¥k, Bl 25997 K .
UL, Pepps J5 B8 i ] iz ke 245 ) B ik 8h 7 2 O T Y
oL, M n >0.66 B, 254 BRI LA & 90 8l J) 2% B iR
F M =10, 5B EEE2ERNETRD I
2 U ARSI PO N W e LA O R ) WA AR
5 K ARSI RBERAT R AT % 58, LLARAG HARIE S8,
T2 1 390 1 J LA 5 4 AL i 3 S

1 ##

2487 AUy ROBCAE 8 AL (R EIR R A )
TK-24BL A% fe 4 #0l  AX ( H S8 Bl R 5 2
B2 W) ), MCR 102 A0 48 {C R PPS0 #Y %% - [ B4 b
AR D) A R T )1 B AR e L D Ao
JE CEa) 15 e R AR Py R R (R R A A )
ARG BRA AL #2435 h CFS201601 , CFS201602,
Wi =98% ) ,BEHAS (AL @B R EYH AR
B F), BB A X 4 F i & 7 kDa, 10 ~29 CAi#ff) ,
& B (bR 2R AR A AL S
] o = R 2 B v 25 A 9 T L 7 U Bl BB O B A
Sl ke RAE Y N & Ligusticum chuanxiong B+
PR 2R TRME W) 52 7l BUES Astragalus membranaceus
var. mongholicus W) T FEAMZE) , /K Ry gl gk, HEE
NG R ETE Al HoAl R S o 4l
2 HTESHER
2.1 JIEE HEA YR
2.1.1 a4 SR A Eclipse XDB-C , {6 % 4
(4.6 mm x250 mm,5 pm) , FA FEL I G R
W% 43 51 4 328 nm A1 295 nm, A& 30 C, i 3
A -7K (60:40) i3 1 mL-min ™', WK 1,2,
2.1.2 XFRRFOAWRAGECH] PRI ES W A Py g
XL A T mg RSB AR E , BT 50 mL S,
P FE i 20 mg - L™ (0 R IR VR
2.1.3 M FIE A ECH BRI R Rl R
PLBEREHREfL 0.2 g KE % FRE , B T 50 mL #EE i,



523 &5 24 M
2017 4 12 A

PESSBEAFFRE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 24
Dec. ,2017

N -
EU

_M;' 12 TR 30
t/min
AL XFHE LB R o B L IS R 2. BEAS YR
1 JIERAMIRAER T 295 nm 44 HPLC
Fig. 1 HPLC of Chuangi ophthalmic microemulsion in situ gel at 295 nm
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Fig. 2 HPLC of Chuangi ophthalmic microemu-Ision in sifu gel at 328 nm
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Fig. 3 Viscosity-shear rate curve of Chuanqi ophthalmic

microemulsion in situ gel
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Fig. 4 Modulus-shear force curves of Chuanqi ophthalmic

microemu-lIsion in situ gel
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Fig. 5 Modulus-strain curves of Chuanqi ophthalmic microemu-

Ision in situ gel
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Fig. 6 In vitro release curves of active ingredients in Chuangqi

ophthalmic microemulsion in situ gel(x +s,n=6)
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Table 1  Fitting equation between cumulative release amounts of

active ingredients in Chuanqi ophthalmic microemulsion in situ gel

and time
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