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Controlled Release of Econazole Nitrate from Skin Adhesive Methyl
Methacrylate-Butyl Methacrylate Copolymer-Povidone Films

In Koo Chun' and Ji Eun Lee
College of Pharmacy, Dongduck Women’s University, Seoul 136-714, Korea
(Received August 12, 1989)

Methyl methacrylate-butyl methacrylate copolymer (MMBM)-povidone (PVP) films were investi-
gated as a potential topical drug delivery system for the controlled release of econazole nitrate as a
mode] drug. The effect of changes in film composition, drug concentration, film thickness, pH and tem-
perature of release medium on the in vitro release of econazole nitrate were studied. The release rate
constant was found to be increased with increasing povidone content in dry films. Drug release followed
zero-order kinetics in the initial stage and then release rate increased gradually with time, espicially in
the films having larger proportions of PVP. The release rate was found to be dependent on drug con-
tent, film thickness, the pH and temperature of release medium. Antimicrobial test showed that micro-
bial growth was inhibited markedly with increasing proportions of PVP in films. Also drug content and

film thickness affected the antimicrobial activity.

Keywords — methyl methacrylate-butyl methacrylate copolymer, povidone, econazole nitrate, film,

controlled release, antimicrobial activity
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Figure 1 —Effect of several hydrophilic additives on the
release of econazole nitrate from MMBM-additive (9:1
w/w) films at pH 6.90 and 37°C.
Key: @, MMBM film alone; A, squalane; O, urea; 8,
dimethyl sulfoxide and O, povidone K30
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Figure 2 —Effect of povidone K12, K17 KVA25 and K30
on the release of econazole nitrate from MMBM-povi-
done (8:2 w/w) films at pH 6.90 and 37°C.

Key: ~, KVA 25; 01, K30; O, K17 and @, K12

FEE 1.0%% YA st FulEe] 55 0
~30%2 W3A|F Aztel AEE Azshi o]z
T efEWESES FAsr 1 A% Fig3
of| 4] Ho] Fi= wle} glo] TulEe] Fefol et A
AF o 2fEe] WESE b SRR, B 279
ekBulE9 gerg-order ol wighow] o]g Eﬂ°]5}
5 Ha Asor Aelsle] 73 d2HES
A (k)ot AaA45 Table 1 ‘/PEPLHM
Fig.30l4 =iz wuleb o] 2wlEe] 339
10%742) & 817kl A AAH o g wlEe] 7}
Hglon} ojnct ZulE shrgo| ¥oA4E A
A} oFEo] wio] spEA o7 A=, o]E
WEEAL oln] B B oo HEof
ezlaz NEl] ulEo] gero-order'® i Al7lel
ulzl Ax 7h4AE = first-order? t  matrix
model>?®l| wa} WEEE e 2 AR s
¢l WpEo] vpehdohe Aol

w3 B2el A49E MMBM 9l m5el %49 2



1.6 |
[ |
1.4+
d
«~ 12
g /.
<
g 10 0
3
g ]
T 0.8F 0
z / /
3 /
g | 5]
& o6 / / /&/
O
/. - /A
A0 A/A
0.4 D/D . <X O/O/
_ 4810/( _
0.2 ~0O— .__.,.—.
PO B 1
1 i 1 1 ]
0 2 4 6 8 10
Time (hr)

Figure 3—Drug release into pH 6.90 phosphate buffer
from films containing 1.0% (w/w) econazole nitrate at
different content (%, w/w) of povidone in dry films.
Key; @, 0%; O, 5%; &, 10%; a, 15%; 0,20% and &,
30%

Table I— Linearizations of Release Rate Data by Zero-
Order Treatments of a 1.0%(w/w) Econazole
Nitrate in MMBM-Povidone Films.

MMBM-Povidone Rate constant Correlation
ratio (w/w) (k) coefficient
o
10:0 0.0131 0.987
9.5:0.5 0.0294 0.988
9.0:1.0 0.0320 0.993
8.5:1.5 0.0370 0.992
8.0:2.0 0.0680 0.988
7.0:3.0 0.1400 0.997
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Figure 4—Drug release into pH 6.0 phosphate buffer
from MMBM-povidone (8:2 w/w) films at different con-
centrations of econazole nitrate in dry films.
Key; @, 0.5%, O, 1.0%; 2, 2.0% and O, 3.0%

T el aAels Fu|Eol Frhde] uhed
Zeko] ZrlslE 74 %u¥]Eo| monolithic
film el A4A4S F7HZezA Fakd okl
e Adar Sake FokA7ia ZelEe] gelE ol
g ohree] Frke wES TR AR

Zhslch, 2o9 w44l Bake] ol A 2
o sl 7]E Aol HEe FHEE FALA
= AR e epn,

ot2o| MyHsrI} WELT njxle det
42 Zof AxbolstEe] FEE 05,1.0,20
o) 30%E WA WESEC AT FEEE
o] o938k pH6.9 Shod 5l 37CollA dskal
2 73} Fig. 4004 ko] 05004 1.0%E = o

27] wzeke] FA4% F7hbn BEsb F7kk

J. Kor. Pharm. Sci., Vol. 19, No. 3(1989)



2.8 /

a
24| /
O
2.0 /
/
O A
1.6 /- &7
|

Amount released (mg/64 cm?)

1.2 D/ /
A
wt 5

0.4 D/O
L ! 1 i o |
0 2 4 6 8 10
Time (hr)

Figure 5—Drug release into pH 6.90 phosphate buffer
from MMBM-povidone (8:2 w/w) films containing 1.0%
(w/w) econazole nitrate at different film thickness.

Key: O, 0.116 mm; A, 0.234 mm and 0O, 0.323 mm
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Figure 6—Drug release from MMBM-povidone (8:2
w/w) film containing 1.0% (w/w) econazole nitrate at
different pHs.

Key; ®, pH 6.90; O, pH 5.03; a, pH 3.23 and 10, pH
1.42
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Figure 9— Drug release into pH 6.90 phosphate buffer at
various temperature from MMBM-povidone (8:2 w/w)
films containing 1.0% (w/w) econazole nitrate.
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Table I1— Antimicrobial Activity of MMBM-Povidone Films Containing 1.0%(w/w) Econazole Nitrate of Some Microor-

ganisms.
Semic-diameter of inhibitory zone (mm)®
MMBM-PVP Staphylococcus Bacillus Candida Candida
ratio aureus subtilis albicans pseudotropicalis
1.0:0 3.30+0.24 3.20+0.24 - —
9.0:1.0 5.30+0.17 4.13+0.13 1.66+0.17 1.83+0.17
8.0+2.0 6.75+0.14 7.72+0.17 3.17+0.17 3.83+0.17
7.0:3.0 8.75+0.14 10.02+0.24 4.75+£0.14 6.83+0.44
@9Mean +S.D.

Table III— Antimicrobial Activity with Different
Concentrations of Econazole Nitrate in
MMBM-Povidone (8:2 w/w) Films on

Table V— Antimicrobial Activity of MMBM-Povidone
(PVP)-N,N-Diethyl-m-toluamide (DMT) Films
of Staphylococcus aureus and Bacillus sub-

Staphylococcus aureus. tilis.
Drug Semi-diameter of inhibitory MMBM-PVP- Semi-diameter of inhibitory zone
content (%) zone (mm) DMT (mm)?
0.5 ] 0.3040.20 ratio (wlw) Staphylococcus Bacil{lfs
aureus subtilis
1.0 6.75+£0.14
8:0:2.0 — —
2.0 8.70+0.17 8.5:1.0:0.5 3.170.17 3.00£0.17
3.0 9.50£0.02 8.0:1.0:1.0 5.80+0.17 4.30£0.17,
7.5:1.0:1.5 5.70+0.33 5.67+0.17
7.0:1.0:2.0 5.17x0.17 5.33+£0.17
Table IV— Antimicrobial Activity of MMBM-Povidone )
a,
(8:2 wiw) Films Containing 1.0% (w/w) Mean$.D.
Econazole Nitrate with Different Thickness
on S . =
taphylococcus aureus. A7V 2
Film thickness Semi-diameter of inhibitory w3k 28 gl odaAle] N,N-diethyl-m-tolu-

(mm) zone (mm)?

0.116 6.75+0.14

0.236 8.00+0.35

q.323 9.34+0.17
9MeanS.D.
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