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Proliposomal Clenbuterol Patch for Transdermal Delivery
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Proliposomal patch of clenbuterol, a Bragonist bronchodilator, was prepared and its feasibility as
a novel transdermal drug delivery system was examined. Proliposomal granules containing
clenbuterol was prepared by a standard method using sorbitol and lecithin with (Rx 2) or without
cholesterol (Rx 1). The porous structure of sorbitol in the proliposomes was maintained allowing
free flowability of the granules. Following contact with water, the granules were converted
probably to liposomes almost completely within several minutes. It indicates that proliposomes
may be hydrated, when they are applied on the skin under occlusive condition in vivo, by the
sweat to form liposomes. Clenbuterol release from Rx 1 and Rx 2 proliposomes to pH 7.4 isotonic
phospate buffer (PBS) across cellulose membrane (mol. wt. cut-off of 12000-14000) was retarded
significantly compared with that from the mixture of clenbuterol powder and blank proliposomes.
Interestingly, proliposomes prepared with lecithin and cholesterol (i.e., Rx 2 proliposomes) showed
much more retarded release of clenbuterol than proliposomes prepared only with lecithin (i.e., Rx 1
proliposomes). indicating that clenbuterol release from proliposomes can be controlled by the
addition of cholesterol to the proliposomes. Proliposomal patches were prepared using PVC film as
an occlusive backing sheet, two sides adhesive tape (urethane, 1.45 mm thickness) as a reservoir
for proliposome granules and Millipore MF-membrane (0.45mm pore size) as a drug release-
controlling membrane. Rx 1 or Rx 2 proliposomes containing 4.6 mg of clenbuterol were loaded into
the reservoir of the patch. Clenbuterol release from the patches to pH 7.4 PBS was determined
using USP paddle (50 rpm)-over-disc release method. Clenbuterol release from the proliposomal
patches was much more retarded even than from a matrix type clenbuterol patch (Boehringer
Ingelheim 1td). Being consistent with clenbuterol release from the proliposomal granules, the
release from the patches was highly dependent on the presence of cholesterol in the proliposomes :
Patches containing Rx 2 proliposomes showed several fold slower drug release than patches
containing Rx 1 proliposomes. When the patch containing Rx 1 proliposomes was applied on to the
back of a hair-removed rat, clenbuterol concentration in the rat blood was maintained during 6-72
hrs. Transdermal absorption of clenbuterol from the patch was accelerated when the patch was
prehydrated with 50 ml of pH 7.4 PBS before topical application. Above results indicate that
sustained transdermal delivery of clenbuterol is feasible using proliposomal patches if the
cholesterol content and pore size of the release rate—controlling membrane of patches. for example,
are appropriately controlled.

Keywords— Clenbuterol, Proliposomes, Liposomes, Hydration, Patch, Occlusion, Transdermal,
Dissolution, Sustained release
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Figure 1—Chemical structure of clenbuterol (Mol. wt
313.7.
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Table I— Composition of Proliposomes Prepared in
This Study

Composition(weight ratio) Rx 1 Rx 2
Clenbuterol 1 1
Phosphatidy! choline 10 8
Sorbitol 50 50
Cholesterol 0 2
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Figure 2—Schematic diagram of proliposomal patch
of clenbuterol for topical application. The volume of
reservoir is 306 mm?
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Figure 4—Scanning electron micrograph of a un-
coated sorbitol particle (%350, the bar in the pho-
tograph represents 100 um)
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Figure 5—Scanning electron micrograph of prolipo-
some Rx 1 (X900, the bar in the photograph repre-
sents 10 um) composed of clenbuterol : phosphatidyl
choline : sorbitol (1:10:50)

Figure 6—Scanning electron micrograph of pro-
liposome Rx 2 (X700, the bar in the photograph
represents 10pm) composed of clenbuterol - phos-
phatidyl choline : sorbitol : cholesterol (1:8:50:2)
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Figure 7— Light micrograph of proliposomes (Rx 1) undergoing hydration (x 400). Pictures were taken con-
tinuously during ~3 seconds)
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Figure 8— Release amount (A) and release velocity (B)
of clenbuterol(CL) from proliposome Rx 1, Rx 2 and
control granules (physical mixtures of CL and empty
proliposomes or sorbitol) across cellulose membrane
to pH 7.4 phosphate buffer.
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Figure 9—Relative percent of dissolved amount of
clenbuterol from proliposomal patches (Rx 1 and Rx
2) and typical clenbuterol matrix patch. Dissolved
amount at each sampling time was divided by that
at 48 hr to obtain the relative percent value. A typ-
ical patch was prepared according to the method des-
cribed in the patent documents for clenbuterol ma-
trix patch from the Boehringer Ingelheim.
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Figure 10—Blood concentration-time profile of clen-
buterol after topical application of proliposomal patch
to rats with (A) and without (B) prehydration of the
proliposome by 50 ml of phosphate buffer (pH 7.4).
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