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B E AN NELFRETRBAAC AT . ik AR T EE 1788(PVA) #2 W I 4F 4 240 (CMC-Na) 4 35, H1&-5
FARAEFRBEA . AT PVA CMC-Na #= I A 7 b B2 .0 L8 80 69 A & 4 B &, A £ 25 742 F W (BZ) Ao B B2 3 A 4M (DA)
RAFEHE(0.25.2 h) 09 -F ¥ M8 A 3847, R B SGRIEL L AL 77 | FF*d s AR 4L o AT IR GE . KRR & 2R AR &35 3% 2 4) 7] & BZ A=
DA# 4% W H Z B4 E, 4R . ZkAF HPVAL2g, CMC-Na 1.2 g, Hih 1.6 g, B L AL 85 80 1.5 ml, Fral & 5 25 B+ BZ,
DA #14% £ %] 4 21.607 mg(RSD=0.71% ,n=6) .4.375 mg(RSD=0.55% ,n=6),0.25.2 h & -F 34 R AEKJE 5 3 4 32.7%
(RSD=2.01%) .69.25% (RSD=1.43% ), %t ZBA 4 &5 kL 2FH 4,

KBIR A RAET R BRI & 4o Ak

Preparation and Formulation Optimization of Compound Benzocaine Film
TAO Ming-tao, LI Ren-yu(Dept. of Chemistry and Chemical Engineering, Lianyungang Normal College, Jiang-
su Lianyungang 222000, China)

ABSTRACT OBJECTIVE: To prepare Compound benzocaine film and optimize the formulation. METHODS: Compound benzo-
caine film was prepared with the base materials of polyving akohol-1788 (PVA) and sodium carboxymethyl cellulose (CMC-Na).
With the factors of amounts of the base materials PVA and CMC-Na and the additives glycerol and polysorbate 80, and the indexes
of the average of the cumulative release rates (0.25 h and 2 h) of the main drugs benzocaine (BZ) and dexamethasone acetate
(DA), the orthogonal experiment was conducted to optimize the formulation, and then the optimal formulation was verified. HPLC
was adopted to determine the contents of BZ and DA in the preparation for the calculation of cumulative release rates. RESULTS:
The optimal formulation was as follows as PVA of 1.2 g, CMC-Na of 1.2 g, glycerol of 1.6 g, polysorbate 80 of 1.5 ml. The con-
tents of BZ and DA in the single film prepared respectively were 21.607 mg (RSD=0.71% , n=6) and 4.375 mg (RSD=0.55%,
n==6); the average cumulative release rates were respectively 32.7% (RSD=2.01% ) and 69.25% (RSD=1.43%) at 0.25 h and 2
h. CONCLUSIONS: The method of preparing the above-mentioned film with homogeneous contents is simple.

KEYWORDS Compound benzocaine; Film; Preparation; Formulation optimization
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W, BEARE R . RH AR, 2450
Ak 1 ke = PR I6 T 2580, i PR T R R 5 i
Jr FAER (BZ) BAT 1k AR, ol Pk i e 25
T BERHLIE KA (DA) Al R F 45 )12 AW R
JMER R, BABUR Pl SorE A 5 RERE K6 20 10 4 BE A
AR MR P T, WD RS R ) 2 A A A
WS (9T 15 R 5 v e 0 95 0 THT AL, Tk 35 5 T A
13507 1] Jr iz PR B B ain T o 07 A Ak R AT 2
PADA BZ g 2l Sl 245 241, FLmT B2 i 1 1 J 2
5, AP BT 5 HL2Y AT 2R 2 1A R T 7E 1R vh S R il 2l
P E2AS A B L 4 5 i BAE T A 4 o

1 8
1.1 3§

1260 78 = 850 €6 1A (3B [ 2 A F]) s RV 10 B gkt
ZE AN (FEE SE R ) s TE214S B P (1 [ 2 42 1)1 20
) ; DZG6021 B FL23 T A (I AR M5 SR A IR A | ) 5
RCZ8 B 2 Wy s th AN (b3 WUy 25 45 {8 AT FRZA /] ) s PHS-3C
RIRR T ( iRk B R R A ] o
12 ZH@5EF

BZ J5Uk 2 (K i 35S AR AT BA |l L L5 : 20120418,
iR, AR 1 99% ) s DA JFURNZ (25 G, REER 25250 A B
ANdl S NDAC121204, 465 : 99% ) 5 3B Z 2 1788 (PVA)
CLLVE = ZE S A1 A3 A4 BRZA 7, 345 : 20120503, 24 F AR 5 18
L AT 2k K40 (CMC-Na, i, KR R AL A0, S
20100903 ) ; HeAxiali ¥ ol
2 HiES5%4R
2.1 FEFIRYLFHE

PLPVA .CMC-Na Ky iS4}, il £ BZ 52 5 B . Hlhh
HEF, B ILELER 80 AIIAET . PVA S CMC-Na il 7K % 1%
KI5, TR EANIRE 95 CHREER , ks B sk 28 kAU bei
H ;DA BZIE T IEK LR ARTIMAH 1 R 1L B4R 80, 24
VIR B0, 95 COKT A, 60 t/min s B 5 H 21 IR G
5T 4R EE 95 COKI N, 15 v/min ighE 3 h, ih LS BS. #
FROHG BRI (5 75 T9U AR B B A I, A fi JERL 38 S) ST RS
45 CHYEZS TR TR | h, A HE BE, fIFS 2518, %
98873 g0 FREZGIEVIEIN 1.5 cmx2 em (I, . il
H20 Frfgar , A Bii oy 0.131 g(RSD=0.21% ),
i 22 AR A AR B R % DA UBZ 43 51 O 4.366
21.704 mg.
2.2 SEMNEHENE
2.2.1 @iE4&ME  EIEH: . Agilent Eclipse Plus Cis (50 mmx
24.6 mm, 5 um) ; i SHAH : O EE-BE IR 5 UK (pH 3.0,63:37)1, 3
2 1 ml/min; AU : 240 nm; FER 240 °C 5 HRER 2 10 pl,
2.2.2  FRAEMRZ il es R S PRECT 5 208 T 1 DA JFR)
24 87.2 mg,BZ J5URI 2 86.1 mg, 23 B I sh Ml i 0 € 75 &2
1 000 ml, il BB f2 e BEIK YR A 87.2..86.1 pg/ml o %) HE S - 4%
o R A ICDA X IR I & 1.2.3.4.5 ml, 435I T 25

TEZD 2015455 26 45 191

ml s, R SAHE 2 B2 V5 DA R . K
AR EUBZ X I I 45 5,10, 15,20, 25 ml, 43 ) & T 25 ml
SO, IR B 2 B2 VR BZ RYVFR R . HERE
WE SRR, AT (p) A ARAR BTk B () Ryt A
b, - AT B 43Hr . DA VBZ F R 7 FRAK YR v =25.980 3x+
4.240 7(r=0.999 9) ,y=14.780 5x—1.826 0(+=1.000 0), %%
JERW] DA BZ Jiitik B 2 M R Ry 3.49~17.44 pg/ml |
17.22~86.1 pg/ml,

2.2.3  KEE RS PR A% DA BZ X B T4
5 5 ml, TRA W B HI & DA 8.72 pg/ml BZ 43.1 pg/ml (1)
PRAEIR . IR T RCE, 7 H ISE 5 9, 455 H N RSDARIK A
0.83% .0.49% (n=5) ; B HM & 1, i LLME 5 d, 4558 H [
RSDAKIK M 1.06% .0.97% (n=>5) , LWIKEHE K AF. FRECDA
JFORL25 0.044 2 ¢ BZ JF K25 0.218 2 g PVA 0.15 g,CMC-Na
0.15 g 1M 0.15 g B ILALTE 80 0.15 ml, FP N FE 8 43 v i
DB ORI . 4 BIFREGE b IS5 DA (BZ JFURHGY,
FAZ DL U8 3 e, H I 45 28 250 ml, A % i L
2.5 ml, B2 45 2 100 ml, W& 2549 & 971155 DA .BZ 1Y 1A
W, BRIER 1,

F1 MEEKERRKEER(n=06)
Tab 1 Results of recovery test(n=06)

T4 fsEg AR Mg Wk, %  RSD,%

DA 0.0442 0.0369 00793 95.02 0.68
0.0442 0.0471 0.0893 95.83 0.5
0.0442 0.055 8 0.098 4 97.12 071

BZ 02182 0.163 2 0373 4 95.09 0.69
02182 02207 04309 96.37 0.77
02182 02458 04537 95.79 0.73

2.3 IR ENE

H AT 1Y 24 B A 25 s e AL, e TR 2 BRI
BE T AR pHT.4 A FRER K 1000 ml, F0.25.0.5.1.2,
3.4 h R FBURE 1 ml, I [FIHINAC T ml 6% A B R BOR
FH0.45 pm AYLFLIE I g 3, 4% “2.2.17 35 F J7 2290 & DA \BZ
Frit. DIRESL G & RN 1009% , 4425 rh DA \BZ i) 2K
BRI
24 EXEIHAKRR

PG WAL, LA PVA(A) .CMC-Na(B) . Hih (C) .
111%LE 80 (D) F N A K, DA \BZ R FUBIUEE (191 35
b, Hr ) 0.25 h BRRBHUE T 250 BRI .2 h B
TEE VRN 25 IR B2 PERE , 2 BE Lo (3") IE 38 A RIS
ATy . K IR 2, IEAC IR IR 25 S W3R 3, 2243 W
Rz,

*2 HEESKE

Tab 2 Factors and levels

M vae  BooNds | Cfie  DORIA).m
1 0.8 0.8 12 |
2 12 12 1.6 15
3 1.6 1.6 2 2

F1 3R 3 R 4 5 R, X B, OCBL 1 ) R R Ay

China Pharmacy 2015 Vol. 26 No. 19 - 2721 -



®3 EXHKWHER
Tab 3 Result of orthogonal test

Rps SES RRBEE(0.25
A B C D h/2h),%
1 038 08 12 1 0.56/0.69
2 0.8 12 1.6 15 0.53/0.71
3 038 1.6 2 2 0.69/0.89
4 12 08 1.6 2 0.37/0.57
5 12 12 2 1 0.21/0.65
6 12 1.6 12 15 0.34/0.87
7 1.6 08 2 15 0.28/0.45
8 1.6 12 12 2 0.31/0.59
9 1.6 1.6 1.6 1 0.17/0.41
K 0593/0.763  0.403/0.570 0.403/0.717  0313/0.583
K 0307/0.697 0.350/0.650 0.357/0.563  0.383/0.677
K, 0.253/0.483  0.400/0.723 0.393/0.663  0.457/0.683
R 0.340/0.280  0.053/0.153  0.046/0.154  0.144/0.100

R4 FAEFWER(0.25 /2 h)
Tab 4 Results of variance analysis(0.25 h/2 h)

TEKR  EEEYIR AmE Ji% F P
A 0.201/0.128 ) 3336/2349 297074165 <005
B 0.005/0.035 22 0.083/0.642  33.74/3206  <0.05
C 0.004/0.036 22 0.066/0.661  28.19/28.16  <0.05
D 0.031/0.019 22 0515/0349  2094/33.63 <005

HFoes(2,2)=19.00

Note: Fos(2,2)=19.00
A>D>B>C, AR X B PERER T A>C>B>D, fi;
PLgH A 439 ABsCiD:(0.25 h) \A:B.C:D: (2 h) . 5575 &K,
TP SR B fe A O AxBLC:Ds.
25 IEFRLE
251 HEME RISy 25 AL Jr : DA 0.3 g, BZ
1.5 g,PVA 12 g,CMC-Na 1.2 g, Hilll 1.6 g, BILFLHE 80 1.5
ml, INZEME/KE 60 ml, #2217 W F Jr ikl 25 B (21 2 mm)
200 cm®. HU6 A HE A, 44 2.27 R 7w e ke b e R 2
1 S5 B OR B 25 DA 4.375 mg(RSD=0.55% ,n=6) .
BZ 21.607 mg(RSD=0.71% ,n=6),
2.5.2 RBUBHUE  BUsfah J5 il 5 i 2 6 HE ik, $2.37
TR i g iR s BRREI . B 7 R4k -RIERSESA Hh BZ .DA
1y BRI 2 T 1

250 —m-DA
& 40 —A—BZ

0 05 1 15 2 25 3 35 4 45
I, b
B1 EFFERERET P BZ DA KRR L%
Fig 1 Cumulative release curves of BZ and DA in Com-
pound benzocaine film
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1458 R, DA . BZ WA h 22 73k, 0.25 .2 h (-

11 BRI EE 43 31K 69.25% (RSD=1.43% ) .32.7% (RSD=

2.01%),2 hiF SEA T BRRBUR KRB BARA —E LLBIY

25N e DA I rh S8 A BRI, F R 24 I R A T A e R

I R 2 5 22

3 itig
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