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Preparation of a novel ketoconazole spraying membrane and its effect on eczema and tinea corporis in guinea
pigs

YI Xue-mei' , WEN Hai*" , WU Jian-hua’ ,ZHANG Chun’, WANG Wen-ji’ , QIAN Fang’ (1. Shanghai Skin Disease and Venereal
Disease Hospital, Shanghai 200050, China;2. Department of Dermatology and Venereology, Changzheng Hospital, Second Mili-
tary Medical University,Shanghai 200003 ;3. Pharmaceutical Center, Changzheng Hospital)

[ABSTRACT] Objective: To prepare a novel slow-releasing ketoconazole spraying membrane and to observe its effect on eczema
and tinea corporis in guinea pigs. Methods: A novel ketoconazole spraying membrane was prepared with chitosan chlorhydrate as
the membrane material. The contents of ketoconazole and desamethasone in the spraying membrane were assayed by HPLC.
The separation was performed on Waters Symttry Cis column(250 mm X 4. 6 mm,5 pm), with the mobile phase consisting
methanol-potassium dihydrogen phosphate buffer (4 : 1), at a flow rate of 0. 6 ml/min. The dectection was carried out with a
UV detector at 239 nm, at (222£2)°C. The quality criteria for the novel ketoconazole spraying membrane was established. The
curative effect of the ketoconazole spraying membrane on eczema and tinea corporis was observed in guinea pigs and was com-
pared with those of spraying membrane matrix, desamethasone antipruritics cream and compound ketoconazole cream. Results:
The calibration curves of ketoconazole and desamethasone were linear between 0. 2-2, 0 mg *+ ml 'and 0. 02-0. 20 mg » ml™', re-
spectively; the recoveries for ketoconazole and desamethasone were 98.41% and 97. 84 %, respectively. The intra-day and ex-
tra-day RSDs for ketoconazole were 1.17% and 1. 26 %, respectively, and for desamethasone were 1.57% and 1.40% ,respec-
tively. Stimulation test showed that the spraying membrane had no irritative effect on the skin of guinea pig. The novel ketocon-
azole spraying membrane had similar effect on eczema and tinea corporis as those of desamethasone antipruritics cream and com-
pound ketoconazole cream. Conclusion: This novel ketoconazole spraying membrane is easy to prepare and has obvious therapeu-
tic effects on eczema and tinea corporis in guinea pigs, making it favourable for containing combined agents.
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1.1 M BARKA  Waters & B0 M 3% 1L . Wa-
ters 600 {32 , Waters 996PDA 48 4N G I 2§ . Mil-
lennium 32 3 T ARG (M4 #-FE R 2 A ) A
PG HLC WG RE 2 AR 5 B (g Rl 24 A2
J7) s B 7 20 AT R P Mg e - 4G R 22 20 W) 5 Mg R
320 pH IT (Mg RE 8- 4C R 2 A F) ), A e s (ot L 4R
A1 18 #0245 M0 B4 A BR 2 7 L it 5. 030902) 5 iy iR b 28
KA (REERZG 250 B M A KRAA, #S.
DAG030801) ; 7¢ R Wi +h 2 £ ( 1 1 L Pk A= Wy 4 kL 5
AW 5E B, F A8 X 4 F BT & 100 000, 4t 5.
030308) ;M -80 , /K ¥ PR Rk I, £ B E A5 & 25
B o, T R s Xof TR R T K A XoF R (o 2
a2 ) S R E BT s R RE e mE R (i S
030818,030822,030824) , i iz — % ¥ F1 & 1k 41
QRT3 v LA o T (DI A - N Q3 - =g
KA 53T sl |

1.2 24 A~5 IR EBEKE 55 KL H$E ZE K
KF L u sh Yoo 42 i, & 8 IE 5 . SYXK-(%)
2002-044, HPHFIRZEBRL 25 H, 355 4 H v, 4K
R (232, 4433, 0) g FH T ARBERBIAL 20 H, M Ak 4%
A R (212, 4 18, 7) g5 T B2 R A 381 55 56
10 H . MEREAS > R i (218, 61+16. 2) g,
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2.1 A AL ER vk i G ) &

2.1.1 477 THEEME 10 g, BERRHLZE KA 0.5 g, 5¢
B REL 10 g, HEIR-80 10 g, KIEMEREM 10 g,
60% LEENNZE 1 000 ml,

2.1.2 #l&TEY BUE T R SE R AR R R
TG ol A K KV L ICA Ty R A TR TR L FE K A T
CTER AR A A T80, 8 b R IR W R 18 A
KIEW . e Ja mKEEEREI B2, 432 F 60 ml
W, %5 P, R4S,

2.2 HAERRALEREARE

2.2.1 MR AR HEOFEPERIK, G LB,
2.2.2 & B FEREEME K] BAES 1 ml, ino. 1

mol/L $h VS WK 10 ml, 7E K F Mg i, s Ik
T, WEVROIN ALk B B VR L B A R AT DT E
Fifs T 1t 2 KA S ) BBORE 10 ml, BB AR P L JE K
CBE 50 ml, FEK W Fm AR L S i, vk o
B A BRI 1 ml, BV A s (i e, 3 bk
s 5 031) 1) 5 BH M R

2.2.3 AdE  NAFECHEZ M (2000 4RO )

TR MR A — BRI R B AR S U T T v B B AR
b WEAE 10 min PR SN, 5N AT — 5 P4 L 0
S A IR A A AT B LE . 3 AR S
LIPS N

2.3 A AE FErE A R By kA R
2.3.1 BB PR R B e S R M E K
X Rl 35 o 0 2 T 3 0 T T T s X G 9 R
(1 mg/ml) FIEE R M 2 K A X BB A W (1 mg/mD)
JiFE 2. 1.1 U PEC ] 8 PR 5 A s RREAE i R S g
JIEE I R, Ao K 2% B B R BT 4.0 ml, B 50 ml £
P, NS, MA R 10 min, I 4B 2 %)
FE RS T AL U S i T ) VT SR s i 3000 5 YR
A S I S

2.3.2 BEEHE  Ai%FH Waters Symttry Ci5 (250
mm X 4. 6 mm,5 pm); Ui S AR PR R A 22
M4+ 1) pH 7. 4 KB . 239 nm; JiH . 0. 6
ml/min; Hf: (22£2)°C 3 BERE R . 20 pl, GFEETIL
B1, BB TP S b 32 24 R R v 0 G R H 28 K
P 1 2 B B E
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Fig 1 Chromatogram picture
A:Sample matrix; B: Ketoconazole control; C:Desamethasone con-

trol; D:;Sample;1: Desamethasone; 2: Ketoconazole

2.3.3 ARl R L] KSR R IR ik S R
FEK AT RE Sl 5 VA Sk, 0 L T TR D R e 9
40.2.,0.4.,0.8.1.6 2.0 mg/ml FIE IR b 5 KA
W R 0.02.,0.04,0.08,0.16 A1 0. 20 mg/ml M F5
WEVR R, ERE 4% 2. 3. 2 TR 2, AU T AR (A) X
W BE (o) SR 1 7 A% L T B e . A, = (5. 984 X 10°) +
(3.063X10") ¢, s =0.999 7; BEMR L FE KN A, =
(1.947X10*) + (4. 123X 10 ¢y, 7, =0. 999 8, i
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JAE I S R ML ZE K A G 2R TS L4y R 0. 2 ~
2.0 mg/mlHl 0. 02~0. 20 mg/ml,

2.3.4 mAFERELE HHERRFEM 40 mlE
50 ml 28 8 R 2 I A TR SR e R 7 b S DK A X
HE T TR B, N S B S AR B 10 min, I/ 2. 3.6 3
TR AR B I 3 Uk, T B B s R
iz b 2 K U 1 T AT 3R, D JSE A 1 SF- 35 [l R Ry
98.41% ,RSD=2. 29% (n=16) ; fifi Fi& 1 ZE K Fi (1) °F-
Pyl %k 97. 84 % ,RSD=2.60% (n=56),

2.3.5 EABEILH KEEHEAMEM 40 ml, %
2.3. 6T FALER, B HIUE 3 WKL ESENE 3 d, THE
T e 1 2 b 2 K FA ) H M RSD, H ] RSD., M
HHWRSD X HIE RSD 43518 1. 17% 1 1. 26 % |
1.57% M 1.40% (n=9),

2.3.6 BRI E 20301 TR g7k il R
SEW L HE 2.3, 2 TR 3 HLBE S L F A bR i Bk
sty 5 WS R T T2t S K b 1 % A 3 0l R AR i
) 96.52% ~97.26 % F1 95.90% ~97. 26 %,

2.3.7 BRI #EEE KR 10 K08 E
JR2H (o= 5) RV B2 B 20 (n=5) 5 JK BRI 25 356 1)
E 4 em X6 cm, W01 4 AL 40 82 12 ik =R 5 1k
JEE K i TR0 T R A S B VA PR T 2 K R S T
FREIE R VR R T A O, FH 20 A AT [ 22, 24 b $8 I E
FHR 7K Bk ¥ 5k B IR, 43 53 T 1,24 ,48 .72 h MK
TP A JCL Bt K, 45 R ER, B 1 h KR
LT BE, 24 h 584 TH R, J0 /K I8 JBE 2 45 3 B, B 784
JERE AR A R I JEE 366 J ko MK BRL B kX9 G e S vk

2.4 BT EIEK

2.4.1 HHEAH L& S8 Fukuda %55 5, L
OV A NP0k & WK BRUBZ R A8 25 5 I il £ 1R 95 B AR
SR FH 2 iR KRR 0 42 20 B 8 BT (2 < 10°
CFU/mD) il % i A

2.4.2 HAH%Y WBER 100 1,08 AB,
C.D4 4 (n=25), A 4125 75T 52 e w55, 1 YK /2
d;B LA BB .1 IR /2 d; C 414 Hb 22 K b 1k 5
FEC0.05%0),2 K /d; D AN 25, IREERITY 20 4,
ISP AB.C.D 4 (n="5), A 41455 B B s g
JE.1R/2 dsBHAWIRE .1 K/2 d;CHSNE T
i B WA 7 L 2 I/ ds D AR 2

2.4.3 WEAF WBHERBA 48 hIrdT 1 845
BT LLBECO~4 53) KB (0~2 43) AR (0~1 43)
HEATPRAY . PREEIEARDE 43 A S 11 RFRYT 2 4
A3 RIRE B (0~4 438) KA (0~2 43) (g (0~ 1
G0 BEAT VR A3 VR YT R IR B SR 0 B M R 4 2 2 A
Al e AR

2.4.4 BT HER WRIEHIZRTIR BRI L,
Fro7 2RI Wr . 36 8 T 25 )5 BRI IR =90 06 5 AL

P AIHIR =70 %6 s A 80 BB IR =30 0 5 ToRL: 4
THIB <309, &5 %, xF T892 A e 7 i AR
T R A8 5% S 96 97 2L R 0 S0 5 e T K Y 1 R R RN A
5 T 5fE s R 2 — B0, BH AR T 3 A T AL RN s )
HRZH (P<<0. 01, ZREA R y KB, 3R 1. IRITHT
A~D #5241 H B K 5% A% 400 80%.80%.100%
M 80Ys 1552 2 R, A A5 C 41 B K 37 B b %
Y1k 100% 10 B A5 D 4B MRS 5N 45%
50 % . BT R R A B 2R 2

®1 EPEE 1 BREBER 2 BTH

Tab 1 Therapeutic outcomes in eczema models after 1 week and in tinea corporis models after 2 weeks in all guinea pigs

Eczema(N=25,n)

Tinea corporis(tN=5,n)

Group Cured (zlf)f\;lftlf;lty Effective Ineffective E\ftf:(clnz/f Cured (z?f\gftlll;lby Effective Ineffective Ej{:?%;
A 9 8 2 6 76" 4 0 1 0 100 *
B 0 2 6 17 32 0 0 2 ¥ 0
C 10 7 1 7 72" 3 1 1 0 100" *
D 0 1 5 19 24 0 0 ! ! 20

** P<20.01 wvs group B and D; A: Treated with ketoconazole spraying membrane; B: Treated with spraying membrane matrix; C: Treated

with desamethasone antipritic cream in eczema models and compound ketoconazole cream; D; Without drug treatment
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AR S5 SR F HPLC 35 0 5 7 78 i B s msg fi v
T SR el RS TR M E R AR Y S . R CBEAE N
B5E T T 0V i T S R M S K oy (BRI SE 4, B
JoT U £ B BsF I] 5 3 24 B o3 W £ B AR U] 5 4 43 O L ik
JEAR T HeA S 2t W, T B 32 i Bl AH pHL 52
B 3 R - R A B O (4 2 D) R Bl
AL I pH 7. 4 fIREOE R B R R I, 1%
J7 VR ERAE TR A8 R 95 B e 45 R e P 5

H AT B 6 W85 K 2 R Bz ik e 17 s 1) = 722 7] 78
AR R BRI G ON A L AR B T B — X [
B 16 T S 0505 A7 A — 8 BB . I AEDE 9T R B IR
558 BRR 0 A W 5 VDA O . Jones
YRR N B A (AD) 5 R R BRI R L R
B AD 835 Bz R A R L R S Gk 41% . T Wilson
SRS R L AR S RN T A G I B R R R e R
PUE FIR YT AE 203 A8 25 RN M 1 E IR L 3R R 1R
92 ] Rl 5 B S 4 B LA A OC . TR, AR Ak s
JE I TS T b S5 DK A8 T AL o) o 8 TS 8 (] I Ak 3 1 &
W PR BT B FEVE T L 2 IR0 R OB R — 2
TR L A 2 a0E K A FH RN A A AR L i 2 4 i
11 I )2 28 12 B, T A . R HE IR YT AR

Tl 552 s Sy WK s 2H T T TR 2 L 6 A BR R AR
b Th 7o B BRI A L AL UM TR L B T LN
- TR R R 2 R E TS 4 A R 0 B BRI L R A B
PEVEH ., HLZERM NS DIR M R R . HA
U R PUaL e L 58 0 4R R, A R M
watl A AR S RN . P A AR BT R P
ff R FEAE L SO BRI P B R AN A . AR S
50 25 5L W L B A T s T UK BV 5 A TR A5 R
5 1l FE R 1 PR R BOR AR Y A BCR 5 h 76 Yo A
2% BB FE A XNBAMERBITHA (P
0. 01) s X AR Y 7 40 5 52 7 T B ek 3 — 380, A 3%
RIGIR 100% AF ) 2 J, B IR ARG IR B Rk

100 %6 » HHt H ORI A T 28 1 % B8 20 F 2 i i
JEAL(P<C0. 01) . H7 20 [ B ma 153 JI5E 362 9 7 368 925 0 A i
0 7% B4 3 e, 0D AT R T W - TS TR b
FERNNA PR T PO ECTR 25 W % K BT, %
MG B T2 PF, T — 2 R e 2 H R T
1) T 22 AR 5 AL {6 B0 R 24 4 A R K LR A
BT ET7 WA R, B 28 B> BT,
DALt 6 32 A AOE 435 9 1 A2 07 44 5 RE e
LN VAR IVESE 7/ Rep gl = S

A S5 G TR 5 5 A SR A2 ) B A R X
A S AR 1) A7 25 R 435 100 % . AT RE 5 RE AR B/
AR HE— B KA R A B Tt R E WA
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