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Abstract

Transdermal drug delivery has created a new avenue for drug
administration in the last few years. However, penetration of the drug into
skin layers constitutes the major hurdle of drug administration via the
skin, where the stratum corneum is the main obstacle to drug transport
through the skin. Recently, nanotechnology has emerged as an advanced
strategy to enhance drug permeation into tissues, including the skin. In
this work, an optimized method to prepare rosuvastatin-polymeric
nanoparticles (PNPs)-loaded patch for transdermal application was
developed. To achieve this aim, two objectives were conducted; the first
objective was to formulate and evaluate Eudragit L100-PNPs of
rosuvastatin calcium using the nanoprecipitation method. The second
objective was to prepare a transdermal patch loaded with rosuvastatin
Eudragit L100 PNPs and investigate its capacity to enhance transdermal

delivery of rosuvastatin.

Six formulas of rosuvastatin Eudragit L100 PNPs were prepared
utilizing different drug:polymer ratios (1:1, 1:3, 1:5 and 1:9), and
different concentrations of stabilizer, poloxamer 188 (0.5-1 % w/v).
Dynamic light scattering results demonstrated that the nanoprecipitation
method was successful in preparing small sizes (down to 44.5 £+ 9.3 nm),
and uniform PNPs. Among the prepared formulas; F2 with the drug:
polymer ratio (1: 3) showed the highest entrapment efficiency value (58.5
+ 9.1 %), and small particle size which was chosen as an optimized
formula to be included in further studies. In addition, the optimized
formula in an aqueous dispersion form was stable upon storage for 3
months in the refrigerator. In-vitro release and Ex-vivo permeability
studies showed a pH-dependent controlled release of rosuvastatin from

the PNPs with only 46.5 £ 0.06 % of drug release after 5 hours at pH 5.5,
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and a significantly higher amount of rosuvastatin (P < 0.05) permeated
via rat skin from the formula (F2) in comparison to the aqueous solution

of the drug (control).

As a proof of concept that these PNPs can be incorporated into
transdermal patch dosage form, the optimized formula was loaded into a
polymeric film composed of Hydroxypropyl methyl cellulose (HPMC
K15) as film-forming polymer, and polyethylene glycol 200 (PEG 200)
as a plasticizer. Both, PNPs-loaded patch and PNPs-free control patch
(contains just rosuvastatin without PNPs) were evaluated for physical
appearance, thickness, folding endurance, surface pH as well as in-vitro
release and ex-vivo permeability studies. The results showed that the
prepared films had a uniform appearance and thickness and acceptable
folding endurance values (>300), and surface pH values that lied within
the acceptable pH range of the skin. /n-vitro release studies demonstrated
the ability of PNPs-loaded patch to sustain drug release with only (65 + 6
%) of rosuvastatin released after 24 hours in comparison with (82 £ 4 %)
of rosuvastatin released at the same time from the control patch. Ex-vivo
permeability results showed that a significantly higher amount of
rosuvastatin (P <0.05) permeated from the PNPs-loaded patch via rat

skin in comparison with the control patch.

Overall, it can be concluded that preparation of rosuvastatin-loaded
Eudragit L100 PNPs can provide a controlled release of the drug and
enhance its permeation into the skin. In addition, loading of the
rosuvastatin-loaded PNPs into HPMC K15 polymer provides further
control over drug release and allows convenient drug application on skin.
These findings suggest that the described rosuvastatin-PNPs-HPMC K15
patch can serve as a skin patch for transdermal application of

rosuvastatin.
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