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Abstract

BACKGROUND: Oral ulcer is a common disease in the oral mucosa caused by a variety of reasons, which
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is often treated with local administration. The application of oral ulcer film can apply the drugs directly on the ulcer wounds, and the
sustained-release design of the ulcer films can prolong the action duration of the drugs and significantly increase the local drug
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concentration, which is conducive to playing the drug'’s efficacy.

OBJECTIVE: To explore the preparation method and detection index of membrane materials and drug loading
membrane materials used for the treatment of oral ulcers.

METHODS: Membranes for mouth ulcers can be continuously adhered onto the ulcer wounds and then block the
erosion of saliva and oral flora to ulcer wounds, which play a role in preventing the bacteria against the wound.
The drug loading membrane materials can be divided into synthetic polymer materials and natural polymer
materials. Materials commonly used in the preparation of mouth ulcer membranes include polyvinyl alcohol,
hydroxypropyl methyl cellulose, carboxymethyl cellulose.

RESULTS AND CONCLUSION: Chitosan membranes for mouth ulcers have the advantages of anti-bacteria,
anti-oxidation, bleeding, and anti-inflammation, thereby promoting healing of ulcer tissue. The chitosan and
Chinese herb loading membrane materials can significantly reduce the ulcer area, and the effect of chitosan
membrane is better than that of antibiotics membrane. During the preparation of drug loading membranes for
mouth ulcers, high-performance liquid chromatographic method is the commonly used method to detect the drug
concentration. The local drug concentration, action time and adhesion are analyzed through the detection of
linear relationship, recovery test, adhesion and adhesion time.

Key Words: biomaterials; biomaterial academic discussion; mouth ulcers; biomembrane materials; membrane
preparation; oral mucosal diseases; drug concentration; polyvinyl alcohol; hydroxypropylmethyl cellulose;
carboxymethyl cellulose; antibiotics; linear relationship; recovery rate; adhesion
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£ B4k (Mol%) Fi /% (mPa-s) i 64 (%)
R L)W -05P 86.5-89.0 4.8-5.8 0.15 J% AL
R L) H-05 86.5-89.0 4.8-5.8 0.15 J% AL
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FRRBAAME, HFR—EZHTRE, BT 1%
KEEBR KT, 133 4%0) o R AEBEBR ISR,
3000 r/min &+ 30 min A& 2 B A R B R, &
HER . RR—EEHELFE TIHSRF, By LK
CEEHLHE, BMEmN iA BB 7 AR IR, 1K
JEH 1%, AoHtHer AR, R E T I8
B EHREE, RRARTRE, RE. ERIXITT
R 15 min, A A% 0.4 cm 3TILE R E B LK (F
K kMR £ 424 0.2 mg), QREEH., KHkE
ERABEL RN T RBA, % 2K0d, AEFRHT
AR, MRAANRE., RRABEA. AMHkETE
stRRLLF I ARG Tm, Wk 2. Ald @R EAX
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S=mx(dy/2) x(d/2)

S AFkm@mA(mm?), wAHREE, d @itk
P S FRARAIIZ, dy B FH TSRO K
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2 BETEIIS P R S B A 2 R R R A R
AR 52 (X+s, =20, mm?)
iR
2151
YRITRT Wik 2d HrkE 4d
HAMA 26.71%3.21 7.53+1.95% 1.92+0.33%
SRR 26.72+3.14 20.89+3.53 10.25+3.21
VKB A 26.83+2.62 17.02+3.61% 6.32+2.61°
25 %R AL 26.32+2.71 24.74+4.91 11.26+4.23
iR
2151
T 6d wirfE8d WrkE 10d
oRey i) 0.83+1.16° 0.83+1.16% 0
SR BEY 3.25+2.53 1.09+2.17 0
VKB 0.62+0.91° 0.17+0.24° 0
5 0 A 3.90+2.17 1.18+1.20 0.12+0.11
o e AL, PP < 0.01; HukEll#igl L, °P <0.05, P <0.01

mk 2 RTIL, HAMEECRELLHK
J&, RWHEARR DL, Bu S e mEm ARG T
T OB T HERP < 0.01). WEELEEL
SHMREFE 2. 4 d 4955\ AR N TR AR 69
S &A% (P < 0.05),

2.3 ETEEORRZ RIS 2 R A ESAST RS
Wty ZEENO S B A RER GRS 4 R
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(n/%)  (n/%)  (n/%) (%) (%)

Fe HAMOR 32 17/53.1 10/31.3 5/15.6  84.4 85.1
bLEEY Wi
difge
JZEYECE 30 14/46.7 11/36.7 5/16.6  83.4
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PRK
B AR 21 9/42.9 8381 4/19.0 810
BER
T

BfEE O 16 7/43.8  7/43.8 2/12.4 876
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B R b s AR MR & u IR IR
A A AR 08 R L AR B, AR & AR AT L
%4,

K4 PR EHR & BTSSR AT

woen FE g ATEEE R

(= i e sy Htiel () )

EHEM e k% C %P 4 0.08-0.40 98.95
it

FRUDMOS s A LA, B RWHA  0.09-1.08  99.22
W, KR, R e
PP
£ ) WA R, Huh FERH, R - 91.24
LIRHE,
1 HEIR

IFHEM G AT AR TEGLEMS8 g, &
Bi& 1.0g, 44 % C100mg, #4t/K 200 mL. B
RF RS #£4h 1.8 g, MiEBTKZEITR, BHER
IR¥, &R, BREME 1.09 EFA4AT, miEEH
AR, 12 IAR, FheAs YA £ C 100 mg 4
KR B4R 2 BT E A, R, Bk E
HRAREBOmML, #t4, BMA, FAARLAE, F
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J£ 100 cm?, AARWT. BRATAFLEMN 200,
AniE BKF IR, EARE AN, AnkAk AR
E40mL, KfRRMEE, MT e T eAT,
T EHA& 1.0cmx1.0 cm, BLEE, F%MTTFRE
15 min. EEF A I G EFCRER, TEAE, BE
—¥, &F¥Y, RPRAR. eSO A
0 49 A B R B T A 1R SR 69 B) € Fedp SRR, TR
wARSE, BH G TFEL, BB REAMR 1
R, REHE. M. S BAVE G, BA
% C EA g Fm ey, @idis RILE LS| R
M, Z4&7T5%, FELAPSEREANER, Afm%aT
O BRI e AR, 32t FiAABIE RBLE et A
* C thEule, —75 @ EEAIGRE,; H—r @gdt
BB EAR R, WE F T A AnsT 3L, {2k
— W EEA FTFH—FERFRIEE. KA HER
kRN T L EE, EHEF AT ENER,
RIZEE A RED IR HIEF A EZ C SEH0
Tk RTATH.

Mt S IO o 5B ) &0 SR IR, TRIEA 4
1.0g, AL F 0.1 g@s8, A 15 mLa/KiEE, Ao
4.0 g ARkt o3k, ZHAEXE T, MmTE 15 mL,
FE, BF 10 min, EiL, JERKBET, KiEm
WEE 3 mL Mg, YEARER, RasBhig, /n
CE 10 mL, FE, k% 3min, BT, JERKBIE
T, REMFTEL S mLIEM, VEA At B snisik.
BRI M BE Z A LB S 25mg, E5mL A5
EEME, I FEALEMIHFZZE, #£9, FK
1 mL 484 FH AL RS 0.5 mg 495 RiE
., BB FH AR SER 5 b, Hb 3 A
A 10 uL, A5 TR —AK G HEKR L, VAR
r-WEE(19 © L) ARITA, &I, Bh, BT, 46K
oo G AN, EHTRBM EEANN G E LR T
MR R EEE, AR EEAREYEEE, B
THRMEERE. AhBEATHMNEF, Gkt
A Vrian Cig, 7307484 TAE-0.05 mol/L B8R — S.4h
%% (50 1 50), #mlegikK A 440 nm, Rik A
0.6 mL/min, #£% 40 ‘C, MitHEARI A B Et
B M RMET 3500, AR B E 5 2B 9.0 mg,
EF50mL ZHF, InA 3%FEER T BRI R AR AT T
WHREEZE, #4, PR, BRI A A A
BB, RBGIE2 K, AR HIEKD A 25 cm?,
Ak 1.5 mLiEE, At 2.0g ok, (KBTI,
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B4, BT 25 mLEHF, MmAEE I%NHRTEE
%, ®E, #F30min, T, EREPALRLE
K, B mBHMERGH, BTG FLE
B &7 ik H B R A A o, TR R Se R S ik
BB AR AR, A IE RIS 4, R
5 o} BB s R K AR R AR G B 18] Ak RO, B
FARGIIA 24 7.0 min, FMAESE R B FiE s
A RBAE, BB ST 5 E g B A,
HAMASLTH. iEd&Red, HEERTRL
&k, BT 10mL ZHF, WA FEHEZZE,
#4, SI0 pLARKEAE, VAT ARAR A A P
A7, mBERME AL, SHAEBE, FE)3
B2 A Y=2.99x10°X+7.70x10*, r=0.999 9, £
SBEUMAEL 0.09-1.08 ug SLE A RIFHILM A
A, BOTRSER 10 ub, &84 6 1, Mz it
EA%, RSD # 1.13%. #4& HiXie T, Bt B aEiR,
EZERTAZECHTRE, MPEDHARRSD 4 1.27%,
RS EL 240 AR T, NE L3
E h 9922% , HomTbhBEFHEEHN
0.13%-0.14%, -F¥4&F%4 163.38-172.12 ug/h.
JEA F 69 3R T AL L FANFE AR K, AR SR A
&, WRABRE, S EA B LI 30 min f
SBERBRAA, Thik LK TAE-0.05 mol/L A4
ZRANERIF LS. REAR GG S AT AREIAR, KN
T AE-0.05 mol/lL #FER — A.4his & (50 © 50), ik
0.6 mL/min st B & AR e BEHE, HT AR
kA, EAEIRRET BT,

CEES iR o S ES - E-0 i o 5 IN
FRARF RIS B B ke H RS, RERHF
Co i ALHEBRBRELTRNT, LMY
7T-D-#FEMEEIR-5, 6-—AA KA. TEFEAL
EegkdpiEn, BAWE. bh. FRIRE. KB
. AR, R, A K REASRE.
FEVER . RS AERRE AT, B =kttt
ATAEH], BRFAEEH 91.24%. & EHEFo
FERE, % 0.720 g ZFAEAE T 35 mL AKE&R T, Ak
B, T 30 Clal/Kisamam, 4 1.290 g &%k
BT 35 mL K&t , T 30 ClamKis Aais
fi#, 1.0 g R THBEAmsK 30 mL, F 90 ClEidKis i
SR, 3 AR RA, WAKRPETRRE
100 mL, #t# 30 min, iERIFRAKRE. FEHRIR
# %3 0.159 F 250 mL 49)Ar ¥, A _E& BriFR
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ZRANBEAR, DRI, T e HIERE, R
Ak 20mL RETFREWRALHE G EAH L, T30 C
BILII A M2 E 36 h, SAE, 4HT L LR
FATATENER L, TTFRARE., £5F 0K
B 0.17 mm, JRRbEIg 8, SMAHIEE E, B AR
R 2. BOWEL. BRE, TR
BAF, BAK3min EEREFTIK, mieATEZFG S )
3t 0 REIE A SRS R K, fE2 R L 49 5B BT 18]
A 124 min, & F O ER@IRE BN, O R
T35, HARWThEE, 124 min 69 B35 B AE R phA A
iEH. RN, EERFoEd TAAROHEE, i
HHEARSF. 42584 1.056 mg, ARJEAEE R B
M, BIFEEFRE, SHFTEKRS, E2h AF
B K hd, BRI T h TA4H 2R AE, £
GBI, AL R T RNR, BRI P AT,
AR B Ak AR th, S TAR OB A F R
KR £, R MEA2 P AT 70 min, K3tk
Hrtk, EZHRiRE. 58ERRAR R, et
8] 6 TALIT A B R R K, B RSIE A AR &A= pH 1A
LEA T, T, RAEREEAT, EALEDRGE
LT, FEF IR WA, 5 FIRAG.

FRAEFOR R E RSB EIRET O
W, AT KIS K INE M P A O B fn A A Ak
R, REWEE, Zih. LEQHE, SR 5
KRG 7 7 Y, H AR A @A RILEK 5.

5 7RGSO P 2 O R 25 AT R B T
Y I T AR (x&s, n=10, mm?)

TAIT I I (]
2d 4d 6d 8d

415 HITHT

M4l 6.24+0.30 5.21+0.31 4.61+0.30
PiRF4L  6.2040.39 5.54+0.35 3.18+0.63
LA 6.48+0.23 5.57+0.31 3.44+0.47
P 6.48+0.38 5.44+0.44 2.96+0.44
mAEY]l 6.38+0.54 5.560.60 3.14+0.61

4.40+0.23 3.10 +0.62
2.49+0.52 1.64+0.33
2.54+0.46 1.72+0.50
1.65+0.58 0.51+0.48
2.30+0.33 0.96+0.39

EWE A BEBHBESF4A dES. T KA
TURFINGE LT A%, IRARRTEE
JE20(P <0.01), B H L0476 deH4ERHE
7ZYg ), FORA AT HNFLEP <0.01).

4 ORERBE ARV BRI RINER

4.1 THYLRERN v IR HEGEAA G MR

542

JEA T ) B 2R AR €185 (high performance liquid
chromatography, HPLC), »a# 515 M & sz sn &
RN T BRI EALT G AE, B S
Sinochrom ODS-BP#4: (250 mmx4.6 mm, 5 ym),
A LM -K (50 150), & K245 nm, ik
1.0 mL/min, #2825 °C, #AHE10 uL. #HBEHRRA
LT a4t B 5652.3 mg, & F100 mLE AT, 4n
FEEAAEZZNE, 4249, B RENT eAnst Bon le &
(BT 894N R E 40,523 g/L). AF B ERATR su
&5 mL, ET25 mLEZHMY , e FEAHFZ2E,
A, B REAT e st B AR R, RO RS R
5h, ET100 mLEE/MY, mFEES, &5 AE
30 min, KA ZEFR, WmVEHEEZZE, &Y, B
. T BRIIR 6 H) &4l 7 EARRA 77 T IR EdL
ST R ANVASI GG S A 2h B R AT B ARAL, el & 7R
A BT 6908 P MR S, 427 R 4R1E, 44
AT BRI IR, & . 9 RAE BRI B Sh ik . A
Kb A et IR A10 ub, 34, &4t
HATME, LR EEA.

42 %MRXR WAL THMLNRBSER
(0.104 g/L), #4tkitiEBidiEB A, EHM4ANX
B¢ St RS2, 4, 8, 10, 12, 15 pL
RBARKR AR, RFEEE. IFEIDARA) DL
A, AT RGNt BB LA B AR AT, AR
&, MAEEFA, 1F A=2.70x10°X+1.67x10%,
r=0.999 964. AT #9Ar#tAEF /£0.209-1.569 ug
SEE A 5% ERRMELE RIFOAM XA AT R
342 RRSD=0.30%, 4% % E RI4F. A8 thiXi
4R RSD=0.49%, 2 F&E&RAEL2 hWFE., EAMH
KR T AT FHE 5 101.2%,
RSD=1.77%, R 7t ikt)® 2RI,

4.3 EWRERRR
= %-#(0.523 g/L)4.0, 5.0426.0 mL, #%3.
KRBT M3, M=k ELERILEG.

A B AN EAL T ¢ A2 BR F
K,

4.4 HHARM FLmFPIRE G B 60 A0
FRE. ABAMARP RO ETZRMNEZ ISR S AW
Z A B H . FAERBLAEE Tk R B, BRITEAG G
F R %A #6.4125010 ming, FIR—ERFENET
Wwh b, BV EEAR6.4EE(L cmx1 cm)d) FEH &
HiRE, Rk EEGEN BETHLE, 228
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EME G AR SRR, ARGIRIAE A2 s, AR
FHAPLAEN B RPGREEFANEETE, WAL
B TEFEME F 64 Ko, B IE A I B AR IR eY
FEME ) RN A BB AR O B2 6% G AT 1), ARim %
whzhak, B, FEMEAEGERBEER 2.

K6 SR I E R I A b AU T R (AR 5 IR
(x+s, mm)
o piiPN NIEES & S H e bkl
(mg/mL) (mg/mL) (%) (%) (%)
1 0.083 68 0.087 23 104.2
2 0.083 68 0.086 39 103.2 102.8 1.59
3 0.083 68 0.084 52 101.0
4 0.104 60 0.106 30 101.6
5 0.104 60 0.106 30 101.6 102.4 1.35
6 0.104 60 0.108 80 104.0
7 0.125 50 0.128 40 102.3
8 0.125 50 0.128 80 102.6 102.9 0.77
9 0.125 50 0.130 30 103.8

45 BRABMBEHEE AREZDAZA BB G
RE), EFEH A 615G 1A RE), AL10 min-24 hR~
%, B, ZEMETRE G RATHRR T LARYE R R 25
W SLEATAR L 64 €.

TEZZTat: FRARIBEAT LI vk St S2 VA, ARt
JJEATBORMCR 1O, A 0] S0 HEAT | A IR0 S0
U

Faz 58 OB AT 5 ARG i 3 s A 2
DR E R B BRI 22 B B 2 1O B o

EEBER: SRR P AL B2 e, 7
IR BAbRE.

TEZRERT: SCEONEAIE T, B, WAk
M, Jo Rt JeibaE, EWARG, KfEEEA Y
W B NBRGE L L RFCR M S, RIS, 3T
i
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