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ABSTRACT

The objective of the present study was to obtain the high potential delivery of
ketoprofen (KP) from the monolithic drug-in-adhesive type of transdermal drug
delivery system (TDDS). Firstly, the KP paich was fabricated using Eudragit®
NE30D (EuN) and Eudragit® E100 as acrylate pressure-sensitive adhesives, triethyl
citrate as a plasticizer and the mixture of isopropanol and acetone (3 : 2 w/w) as a
solvent. Because of the organic solvent used, this patch was named as “organic patch”,
Secondly, propylene glycol (PG), butylene glycol (BG) and oleic acid (OA) were the
selected additives and added in the formulation with and without KP. The adhesive

property of each formulation was determined using rolling ball tack test and peel
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adhesion 180° test. It was found that type of additive and also the drug itself affected
the adhesive property of the patches. The patch containing PG or OA exhibited the
similar tack and peel adhesion values but different from that containing BG. In the
same formulation, the patch with KP gave higher adhesion than that without KP.
Thirdly, in vitro release and permeation studies of all KP patches were then evaluated
through the cellophane membrane and rat abdominal skin, respectively, Both studies
were carried out using modified Franz®diffusion cells. Isotonic phosphate buffer
solution, pH 7.4, was added in the receptor compartment of the diffusion cell and
stirred constantly at 32+1° C. It was shown that the drug released or permeated from
the patch containing PG or OA was higher than the other formulations and thus the
formulation containing PG was further developed to improve drug permeation
through the rat skin. Single and combined permeation enhancers, selected from fatty
acids and / or pyrrolidone derivatives, were incorporated into the formulation. It was
indicated that among four types of fatty acids ; lauric acid, capric acid, caprylic acid
and oleic acid, OA was the most effective enhancer. In the meantine, among four
types of pyrrolidone derivatives; N-methyl-2-pyrrolidone (NMP), 2-pyrrolidone
(PYR), 1-(2-hydroxyethyl)-2-pyrrolidone and 1-ethyl-2-pyrrolidone, NMP and PYR
had a trend to be more powerful enhancers than the others. Furthermore, OA
combined with PYR was the excellent paired-enhancer when compared with the other
combinations.

Based on the solvent used in the fabrication of KP patch, “aqueous patch”
without organic solvent, was also developed. Only EuN was used as an acrylate PSA.
Triethyl citrate and polyvinylpyrrolidone with average molecular weight of 360,000

daltons (PVP 360) were added in the formulation. Effect of OA and/or PYR on the in
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vitro release and permeation of KP through the cellophane membrane and rat
abdominal skin were examined, respectively. It was revealed that combined OA and
PYR enhanced both the release and the permeation of KP from the aqueous patch.

In comparison of the in vitro release of KP between the aqueous patch and the
organic patch through cellophane membrane, it was found that the release profiles of
KP from both types of patch were similar. In comparison of the in vitro permeation
of KP between three different types of patch: aqueous patch, organic patch and a
commercial patch through abdominal rat skin, it was demonstrated that the flux of KP
from the commercial patch was about 1.5 times higher than that from the aqueous
patch and the flux of KP from the aqueous patch was about 3.4 times higher than that
from the organic patch. In addition, the chemical stability of KP in all patches at
45°C, for 6 months was determined. It was concluded that the aqueous patch was
more stable than the organic patch and the organic patch was more stable than the
commercial patch.

In summary, the monolithic drug-in-adhesive TDDS of KP containing EuNE,
PVP360 and combined OA and PYR showed the higher delivery of KP through skin
than the other formulations. This patch can be further developed and produced in

Thailand.
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