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Study on preparation technology of long-acting sustained-release oral ulcer

membrane based on analytic hierarchy process and orthogonal design

XU Xiang'?, CHEN Xu’, KE Yuejiao', LIU Zhihong', CHEN Yufang?, ZHOU Xin', SONG Hongtao'*( 1. Department of Pharmacy,
Fuzong Clinical Medical College of Fujian Medical University (The 900" Hospital of Joint Logistic Support Force of PLA), Fuzhou
350025, China; 2. Department of Pharmacy, Fujian Medical University, Fuzhou 350122, China; 3. Fujian Maternity and Child
Health Hospital, Gynecology and Pediatrics Clinical Medical College of Fujian Medical University, Fuzhou 350001, China)

[Abstract] Objective To prepare a sustained-release membrane with longer adhesion time and dissolution time, and
compare it with the commercially available oral ulcer membrane. Method  Adhesion strength, adhesion time, swelling coefficient,
dissolution time, efc. were used as the inspection indicators, and a combination of single factor inspection and analytic hierarchy
process were used to screen the membrane -forming materials. The dispersion method of clotrimazole, ornidazole and borneol were
investigated to prevent the drug from seed out. The method of combining orthogonal experiment and analytic hierarchy process
were used to optimize the dosage of CMC-Na, PVA-1788 and glycerin; and the commercial products were compared.
Results Through single-factor investigation and orthogonal experiment, the optimal ratio of excipients was selected as CMC-
Na : PVA-1788 : glycerol (3 : 1 : 0.08). The water-insoluble component clotrimazole, ornidazole and borneol were treated by
precipitation in liquid with good effect. The best method was used to prepare the membrane. The adhesion strength was 102 g. The
adhesion time was 55 min. The swelling coefficient was 1 939.52. The average dissolution time was 110 min. The appearance was
white and the surface was free of bubbles, soft and elastic. The membrane forming time at 60 ‘C was 300 min and the demolding
effect was better which could be completely peeled off with moderate thickness. Conclusion The oral ulcer membrane developed
in this method has good appearance, comfortable use, strong adhesion, long adhesion time and dissolution time, and could stay on
the ulcer surface for a long time to form physical isolation, and slowly release the drug during the dissolution process, which could
play the role of long-term pain relief, antibacterial, anti-inflammatory and promote healing effects on oral ulcers.

[Key words] aphthous ulcer; membrane-forming material; analytic hierarchy process; orthogonal experiment
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2,13 JRFI RS
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S . N S
s T 5w
PVA-1788 24.24 2.137 11.34 100
HPC 4.935 1.644 3.002 26.47
HPMC 0.925 4.063 0.227 0.020
MC 2.180 7.443 0.293 0.026
SA 2.638 4.566 0.578 0.051
CMC-Na 2.611 7.772 0.336 0.030
GEL 0.436 2.056 0.212 0.019

®3 BAWAMBMREER. RIRE B ESR
B0 S ] ey

WEME PE 11 5575 SN 175 S 2 07
(IImm)  (43)  (gmin)  (43)  (s/em®) (43)
PVA-1788 0.13 76.92 240 60.0 54.0 100

HPC 0.10  100.00 330 42.9 43.2 80

WA

HPMC 0.11 90.91 143 100.0 54.0 100
MC 0.15 66.67 258 55.7 54.0 100
SA 0.11 90.91 195 72.9 54.0 100

CMC-Na 0.12 83.33 255 55.7 54.0 100

GEL 0.12 83.33 238 60.0 27.0 50
Fz4 AEMRRAKERE

Wk 2 5(%) W4

WREH A i
10 min 30 min 60 min 120 min 240 min 480 min

PVA-1788 396 429 549 312 0 — 1835
HPC 731 936" 806 447 0 — 3128
HPMC 641 1028 579 10 0 — 3436
MC 811 884 1170 1456° 1660 1528 55.48
SA 1489 2468" 2232 283 0 — 8249

CMC-Na 1023 1670 2262 2849 2992° 2357 100

GEL 622 548 553 759" 627 0 25.37

T R A I AL i R I R A, —FOm IR, SRl

2.1.9 Bk A
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T3, FEBEAR AN T, Y I e SR . 7
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B[] A AR IR 2R 3 B P E . UL B
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i mn wEGH )
1 2 3 4 5 6 7 8 9 10
PVA-1788 2462 3692 20.00 1846 000 — — — S — 80 1.25 40
HPC 3750 2404 3846 000 — — — — - = 60 1.67 30
HPMC 5455 4545 000 — — — — — S — 40 25 20
MC 000 -1226 094 -6.60 -2.83 000 377 660 —3.77 7.5 200 -0.07 100
SA 4907 5093 000 — — — — — - = 40 2.5 20
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0.062 30 W5=0.062 30 W,=0.062 30 W5=0.062 30 W=
0.12069, W-=0.12069. W=0.20572, W4=0.24138.,
223 —EMEALR

CR NBENL—BHE L3R, & L CR=CI/RI 1E M
T AE REOR S A AR bR, — B A
CI=(Apax—m) /(m—1), ZCH m AR HAREL,

AR e = 1 [ § (ayewy) o] i
J=1L=

PR E=9 Bif, “F R4 BEAL— B FE AR RI=1.45, 491
B Npax=9.0153; M CI=(Aype—m) /(m—1)=0.00192;
CR=CI/RI=0.00192/1.45=0.00132; CR<0.1 Il 3¢ B

%6 RBHHRFMEE
A ST
e W
(mlg) (43) (#/min) (43)
PVA-1788 121 88.97 100 100
HPC 100 73.53 60 60
HPMC 40 29.41 50 50
MC 136 100 85 85
SA 119 87.5 80 80
CMC-Na 90 66.18 38 38
GEL 6.7 0.05 5 5
£7 &ERERAFHLREERE R RN

Pofp Bt RUBE BT B ik

b OM T e o nfi MR A RN
SR 1 1 1 1 1 05 05 033 025
JEE 1 1 1 1 1 05 05 033 025
FLPERE 1 1 1 1 1 05 05 033 025
RO 1 1 1 1 1 05 05 033 025
BUREETR 1 1 1 1 1 05 05 033 025
FMEE 20 20 20 20 2 1 1 05 05
B o2 2 2 2 2 1 1 05 05

W% 3 3 3 3 3 2 2 1 1
WOEE 4 4 4 4 4 2 2 1 1

9 TS bR LS LA R 2 — B EER, BUIT AR AL
RO, SR k.
224 FBEARWRLGEATHN

HRAE L R B EE T B PEor (R 1~ 6), 254
JER TR 2280, X AT R REUE A 728 &0
4%, Hirf, CMC-Na H1 PVA-1788 Z85 0 B i, 0
Ik 87.45 i1 64.49, TEILF 8,

T o LR 2 A5 B LA L, T HH CMIC-
Na Fll PVA-1788, I Fj i L i & A I 5 . CMC-
Na M RECR . BRI, AT i FLAth L e
VR B B 5 . PVA-1788 B RN 1 . BRI A]
S RAF R R PEA R, AT S B S AN AR,
23 ZRBEANHETLOTR

SR FH A4 3ELE SR 235 5 VS ) B i 1 R T R
HFIT 2R B 1.56 gAY PVA-1788 il A 12.5 ml
7K, A 300 t/min $t4f 30 min, J5 M ZE 60 °C itk
ESELVER, 15 PVA-1788 B, B 4.68 g ) CMC-
Na fill A 117 ml 7K, LA 800 r/min 7 45 'C FHiFEE
SEAVRE, 14 CMC-Na BEIS . HAMEERC R &
P53, VE R QD; 2 | U R 8 2 | ShIRiA
TOHERER, 4 AN A 40 ml K, 1E MR
@; BUrL B M | BRI UK F A 30 ml Tk 2
PFE B, VRN RO; R . OZME A
45 C WO, hn LA 1000 v/min $ERE, 155
BIST0 G RERBEIE, F T I

HUBEIE 16 g, DedilifR T2 42 0 4.3 cm MUH5 7
LA o B— 03 37 BV & TR 60 °C T8 S hy
Iy BEWE R 4 °C VKAS 12 h )RR LA
160 'C T4 5 ho Frota T, KRR 2 %1k
2 emx1 em /N, RIS 1R 50, 25 SR LR 2, 43
58 SR 1 4 A M 2 Bt T A A5 R 3R T L
OB, BiEYs) YRS A & s 2
fRIRBCE: 12 h $A5 BRI R 5 P BRI

£8 RBHEETENG

ol G . , Vs ; N : el 22 % . W
WEBPR AW R RMERE RO BEURE MM B wIRREC ek L)
PVA-1788 6.23 4.79 6.23 3.70 6.23 12.10 10.74 3.77 10.73 64.49
HPC 6.23 6.23 1.65 2.69 4.98 7.24 8.87 6.44 8.05 52.38
HPMC 4.98 5.66 0.125 6.23 6.23 5.98 3.55 7.07 5.36 45.19
MC 3.74 4.15 0.161 3.45 6.23 9.20 10.56 11.42 0.00 48.90
SA 3.32 5.66 0.317 4.55 6.23 4.37 7.99 16.97 5.36 54.78
CMC-Na 5.82 5.19 0.185 3.48 6.23 9.77 12.07 20.57 24.14 87.45
GEL 4.57 5.19 0.117 3.74 3.12 0.57 0.595 5.222 2.68 25.80
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