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Preparation and performance evaluation of matrine-loaded thermosensitive in situ
gel for rectum

XUE Ling-fen, YIN Ya-zhuo, XIE Xing-liang, ZOU Wei, CHEN Lin
School of pharmacy, Chengdu Medical College, Chengdu 610500, China

Abstract: Objective Optimize to obtain the in situ gel of matrine with thermosensitivity and rectal retention of bioadhesion rectum.
Methods Thermosensitive gel was prepared by cold method, and then using gelation temperature as an indicator, central combination
design-response surface method (CCD-RSM) was used to optimize the dosage of P407, P188, and CMC-Na. Texture Analyzer was
used to measure the gel strength and adhesion of prescription, the rectal retention was investigated by rectal administration, and the
release rate was explored by modified paddle method. Results The optimal prescription was matrine 2%, CMC-Na 1.0%, P188 1.3%,
P407 16.5%, and benzalkonium bromide 0.02%. The prescription gel did not leak after rectal administration in rats, which can remain
in the body for more than 6 h, in vitro release in line with Weibull model. Conclusion The optimized matrine-loaded thermosensitive
in situ gel could meet the requirement of rectal administration.
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Table 1 Results of CCD-RSM and gelation temperature

measurement ( X L, n=3)

RIS CMC-Na/%  P188/% P407/% 7/°C

1 03(1) 03(-1 148(-1) —

2 10(+1) 03 14.8 37.67+0.21

303 1.3 (+1) 14.8 —

4 10 1.3 14.8 44234031

5 03 0.3 172 (+1)  28.77%0.06

6 1.0 0.3 17.2 26.23+0.21

7 03 1.3 17.2 32.43+0.12

g8 1.0 1.3 17.2 32.37+0.12

9 0.1(-1.732) 0.8 (0) 16.0 (0) 34.17+0.12
10 12(+1.732) 0.8 16.0 32.80+0.10
11 0.7(0) 0(-1.732) 16.0 28.40+0.17
12 07 1.6 (+1.732) 16.0 38.60+0.00
13 0.7 0.8 14.0 (-1.732) —
14 0.7 0.8 18.0 (+1.732) 26.70+0.17
15 0.7 0.8 16.0 32.97+0.15
16 0.7 0.8 16.0 33.20+0.10
17 0.7 0.8 16.0 32.60+0.20
18 0.7 0.8 16.0 33.17+0.15
19 0.7 0.8 16.0 33.17+0.21
20 0.7 0.8 16.0 33.33+0.06

“—7 FORAN I B B

“—" indicates that gelation temperature was not detected

232 HURBIAHLE  SRHA Design-Expert 8.0.6 %X
PF, %% B AR R REAT 2 ke TR,
DAL & TR EIEILE (RD MBEE (P /BN
PR R E AR, BUEBMW R : T=bo+b X, +
boXoF b3Xs+baXi? + bsXo 4 beXs™ + b X Xo + beX X +
boXo X

SIS TT SRR FEAE R TR 1, SRS
A BRI G W T : T=334.68+1727 X+
8.38 X,—34.38 X;+3.43 X\ X,—1.51 X X3 —0.42 Xo X5+
2.71 X2 +1.30 X,>+0.97 X3%, #=0.989 1, P<<0.000 1,
H 72 A0 PAEATE Y, %A A AR
2.3.3  RNTARAGFIAL T IRTE  ARHE 2 k2 WA
RYZ5 ) = 2 BT J RSS2 ], AR
34 °CHEFFEEE, % 5 AN BARTMELIT HHT R
WE, THERRER 2, VP A T g

MR ZAER T RE, FAAH 3D R i Pl ]
1, W& HREHEEREE PA07 FE 1K S, BE



)

Chinese Traditional and Herbal Drugs

HF49% Fo6H 2018E3 H * 1313 »

# P188 MR KIME K, CMC-Na & Xt
FEVEA BRI, B P407 G R I R
Ko TERAAL T ik 5 N A REERE DT,
HAE 3y, e SR ERR S, XHZA TR )

T 04 oM Na%

12
P188/% 0.4

0.9
CMC-Na/% 0.4

AT RAEAPPOT, SRIRSR LR 2. K 2
AR5 AR 5 F BRI PR S A 55 T 22 18] ) s 22 4%
£ 5% AN, R JT RETRIPERET «

i 22 = (PRI B — S/ Tt

~15.0
17.0 p4o7/9,

15.0 1.2
17.0 P407/% P188/% 0.4

1 BOBLR ) =4 R [
Fig. 1 Three-dimensional effect chart of gelation temperature
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Table 2 Prescription verification and optimization results (X s, n =3)

L OYrRcE CMC-Na/% P188/% P407/% TR L/ C Sl 7/°C WZ/%
1 1.0 1.3 16.5 34.0 32.67+0.35 3.91
2 0.4 0.6 15.7 34.0 33.67+0.06 0.98
3 0.7 0.8 159 34.0 34.33+0.31 0.98
4 0.3 1.3 16.5 34.0 34.27+0.06 0.78
5 1.0 0.4 153 34.0 32.70+0.10 3.82

2.4 BREGEESFMOINE

SR P A5 s i G 1 A o E 5
Bt 77, M IREREE T 100 mL bbb, WEKIB
N 37 °C, ML P05 #Rk, IMHT T
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Table 3 Determination of gel strength and adhesion force
(X £s,n=3)

REHEMLTTE 1A, A3 H, miREGE RN
N 0.5%F LI Gkl SR K B B BB AT T#
FAL TR 0.2 mL 45 FEALTTLALE 4 cm B
B, WEALTTE BB, DA 7 AL
#, Wk AMEE, TS5 0.5, 2.00 6.0h %
JRMARSE 1 RO, A LS8 I AE B R 23 1
FhPHAE L, DA LR B ) R L.
AR S AT R, kb7 3. 4 B2
PR, WALTT 1. 2. S RSB, HEkE
HIAWAELEE 6 h LLL, Shscifisil L 4, Hik
15 L% P9 s B L L 2.
2.6 HSWRERKSENESEENML
2.6.1 ik fF B FA SWELL C g (250 mm X
4.6 mm, 5 um); VBN LHE-2%MR = Ll (5 -
*4 ESWEBRBRRARELR

Table 4 Leakage of matrine-loaded thermosensitive gel

LUV R, BB 8% /g R F1/g W75 RREEREEC SREiMIA B
1 29.9611.54 22.99+1.94 1 32.67£0.35 3 0
2 18.96+1.31 13.9540.01 2 33.6740.06 3 0
3 17.2940.17 12.86+0.31 3 34334031 4 3
4 16.9410.16 11.76£0.43 4 34.2740.06 3 2
5 22.1040.59 16.6540.43 5 32.70£0.10 3 0
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Fig. 2 Gel retention in rats
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Fig. 5 Dissolution curves of prescriptions 1, 2, and 5
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Table S Equation fitting of release curve and release parameters of optimized alternative prescription drug

Oy WA HE s P Tso/min Ty/min
1 Y=1—exp{—0.01 X (X+1.74)]>%"} 0.99 1.92x107 110.23 168.21
2 Y=1—exp{—0.01 X (X+3.95)]"'°} 1.00 3.37x10°% 73.97 104.62
5 Y=1—exp{—0.01 X (X+2.78)]°%¢} 0.99 1.96x107 104.23 159.27

A5, BITE S8 2%, CMC-Na 1.0%. P188 1.3%.
P407 16.5%- AFLE4Z 0.02%.
273 AENEH KB ERE R B T A
T 1 BERAEAS [ i A 2R AR Z T
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Fig. 6 Dissolution curves of different dissolution conditions
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