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The effect of synthetic polymer membranes on the permeation rate of dideoxynucleoside-type
anti-HIV drugs through hairless rat skin was studied using ethylene/vinyl acetate copolymer
(EVA) and ethylene/methyl acrylate copolymer (EMA) membranes fabricated by solvent
casting method. In vitro skin permeation kinetics study of DDC (2',3"-dideoxythymidine), DDI
(2'.3"-dideoxyinosine) and AZT (3™-azido-3"-deoxythymidine) across the (membrane/skin)
composite was conducted for 24 hours at 37°C using the Valia-Chien skin permeation system.
The results showed that skin permeation rate of each drug across the (skin/membrane)
composite was mainly dependent on the property of the membrane. Proper selection of the
polymeric membrane which resembles hydrophilicity/lipophilicity of the delivering drug was

important in controlling the skin permeation rate.
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Table I— Contact Angle and Thickness of EVA and EMA
membranes

Contact angle (degree)

42.08 (+2.40) 75 (£5.1)
78.68 (£1.24) 25 (+5.0)

Each value represents the mean®S8D of five deter-
minations

Thickness (um)

EVA
EMA

Table II—Permeation rate of DDC, DD| and AZT across
the (Hairless Rat Skin/Membrane) Composite®

Permeation rate (ig/cm?/hr)

Drug

EVA EMA
DDC 0.29 (x£0.11) 0.15+(0.07)
DDI 0.40 (x0.11) 1.28+(0.1D
AZT 0.12 (£1.32) 21.18+(13.62)

Each value represents the mean®SD of three deter—
minations

a)Each drug was saturated in ethanol/water(60:40, v/
v) cosolvent system containing 1.0% (v/v) oleic acid
at 37°C
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Table IXI— Permeability coefficient of DDC, DDI, and
AZT across Hairless Rat Skin and Their Saturated Solu-
bility in Ethanol/Water (60:40, v/v) Coso/vent System
Containing 1.0% (v/v) Oleic Acid at 37°C°

Permeability
Drug coefficient, S((;Luk/)gll;;)y
((cm/hr) % 10°) 2
DDC 15.5673 (+1.0095) 121.08 (£2.36)
DDI 23.9932 (+4.5565) 69.04 (£2.29)
AZT 12.0247 (£1.1181) 222.71 (+2.44)

Each value represents the mean+SD of three deter-
minations
¥ Data from reference (4)

Table IV— Permeab///ty Coefficient of DDC, DDJ, and AZT across (Hairless Rat Skin/Membrane) Composite and

Membrane Alone”

(Skin/membrane) comp051te

Membrane alone”

Drug ((cm/hr) X 10% ({em/hr) x10%)

EVA EMA EVA EMA
DDC 2.40 (£0.91) 1.27 (£0.59) 2.40 1.27
DDI 5.79 (£1.59) 18.55 (+1.58) 5.80 18.57
AZT 18.50 (+5.93) 95.11 (£61.17) 18.53 95.87

Each value represents the mean+SD of three determinations
Each drug was saturated in ethanol/water (60:40, v/v) cosolvent system containing 1.0% (v/v) oleic acid

YCalculated from equation (1)
“Calculated from equation (2)
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Table V— ntrinsic Permeability Coefficient of DDC,
DDl and AZT across EVA and EMA Membrane and
Octanol/water Partition Coefficient (K)

Intrinsic permeability

co.';iff icient 2

Drug (em“/hr) x 10° log K
EVA EMA

DDC 1.80 0.32 -1.260

DDI 4.35 4.64 -1.167

AZT 13.90 23.97 0.038

¥Data from reference (10)
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