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Formulation and Evaluation of Moisture-activated Acyclovir Patches
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College of Pharmacy, Dongduk Women's University, Seoul 136-714, Korea
"College of Pharmacy, Ewha Womans University, Seoul 120-750, Korea
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ABSTRACT - This study was aimed to design, formulate and characterize the moisture-activated patches containing acy-
clovir for antiviral action. Gel intermediates for film-type patches were prepared with mucoadhesive polymer, viscosity
builders, enhancers and acyclovir. Patches containing acyclovir were characterized by in vitro measurement of drug release
rates through a cellulose barrier membrane, and of drug flux through the hairless mouse skin. Film-type patches obtained
were uniform in the thickness and showed a mucoadhesive property when contacted with moisture. The formulation was
optimized, which consisted of Gantrez® AN-169 (2%), Kollidon® VA 64 (1%), Natrosol® (1%), hydroxypropyl-B-cyclo-
dextrin (1%) and dimethylsulfoxide (0.5%). Release rates of acyclovir patches increased dose-dependently. The addition of
terpenes such as d-limonene or cineole increased release rates of acyclovir, but decreased permeation rates. The permeation
rates were enhanced by 2 and 2.5 times by the addition of glycyrrhizic acid ammonium salt and sodium glycocholate,
respectively, compared with that of no enhancer. These results suggest that it may be feasible to deliver acyclovir through
the skin or gingival mucosa from the moisture-activated patches.

Key words — Acyclovir, Moisture-activated patches, Release rates, Permeation rates
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Table I-Effect of Cyclodextrins on the Solubility of Acyclovir at
32°C

AP

Table TI-Adhesive Strength (g/cm?) of Acyclovir Patches with
Different Additives

Conc.of CD Solubility (mg/mL) Additives Adhesive strength (g/cm?)
(mM) HPCD SBCD DMCD Gantrez® AN-119 (2%) 164+1.3
0 1.85+0.09 1.85+0.09 1.85+0.09 Gantrez® AN-139 (2%) 17.2+3.5
40 2.05+0.08 2.25+0.07 2.55+0.03 Gantrez® AN-149 (2%) 233+35
80 2.15+0.02 2.734£0.03 2.59+0.05 Gantrez® AN-169 (2%) 33.3+28
120 2.51 £ 0.04 2.84 +0.04 2.71+0.13 Carbopol® (0.5%) 302433
160 2.76 £0.03 3.14+0.16 2.94+0.03 Polycarbophil (0.5%) 14.7+5.7
200 2.84 +0.04 3.43+0.05 2.95+0.10 Kollidon® VA 64 (0.5%) 33.3+238
Data were expressed as the mean+S.D. (n=3). HPCD: 2-hydroxy-  Kollidon® VA 64 (1%) + HPCD (1%) 75.7+4.0
propyl-B-cyclodextrin, SBCD: sulfobutylether-B-cyclodextrin, DMCD: Kollidon® VA 64 (1%) without HPCD 993+ 12.1
dimethyl-B-cyclodextrin.
Span 80 (0.17%) 93+0.6
SLS (0.17%) 25426
H9om ol= 7] olElg kR 3|wd), Wl Gantrez® Polysorbate 80 (0.17%) 23.1+£5.2
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The percentage in parenthesis indicate the added amount in hydrogel
base (0.25% drug+2% Gantrez®+0.5% dispersing agent+1.5%
Natrosol®+1% HPCD+water and others q.s.). HPCD: 2-hydroxy-
propyl-B-cyclodextrin, SLS: sodium lauryl sulfate.
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Figure 1-Effect of drug loading dose on the release amounts of acy-

clovir from moisture-activated patches. @: 1%, O: 2%, A 3%, A
1 5%.
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Figure 2—Relationship between drug loading dose and release rates
of acyclovir through cellulose tubing. @: 0.5% Kollidon® VA 64, A
: 0.5% Polycarbophil, l: 1% Kollidon® VA 64.

1, 2, 3, 5%= WHIAA FEe Fx
o W& YEEEAHFE Figure 20 YR} B0 w}
E UE 2R JERNE o Al A mE ZMAo)
ARNe™, 21 712717} Polycarbophile 9.37, 0.5% Kollidon®
VA 64= 129 2|3 1% Kollidon® VA 64v= 1442 Poly-
carbophil BTh= Kollidon® VA 643 AFR3IG1S w of
&2 S g WEET Fkgo] B Z3 Kollidon®
VA 642] FE7F 0.5%2 Wi I%E S/ AL o W=
Bo] B F7lske 2o yepgt)
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Table III-Effects of Enhancers on the Release Rates and
Permeation Parameters of Acyclovir from Moisture-activated
Patches

Release rate

Enhancers s rate Pem]eati(;n flux  Lagtime

(ng/em”/min™™)  (ug/em”/hr) (hr)
None 75.8+6.98 422+1.13 0.74
d-Limonene 103+ 14.6 0.63+0.39 3.00
J-Menthol 70.4 +£23.1 0.96 £ 0.87 2.40
Cineole 93.7+8.75 0.38+£0.29 3.42
SGC 849+ 134 10.8+2.94 1.74
GAA 89.8£12.9 8.07+7.84 0.64
Oleic acid 81.7+3.64 1.66 +1.01 1.94
Linoleic acid 84.1+7.98 469+ 197 2.40
Product A 47.0+£5.98 7.72 £2.65 4.74
Product B 727+ 104 2.75+1.38 3.65

SGC: sodium glycocholate, GAA: glycyrrhizic acid ammonium salt.
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Figure 3-Effect of enhancers on the permeation of acyclovir from
moisture-activated patches. @: None, O: d-limonene, A: [-menthol,
A cineole, M: Sodium glycocholinate, [1: glycyrrhizic acid am-
gwnium salt, ®: linoleic acid, O: oleic acid, x: product A, +: product
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