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Novel Dissolving Microarray Patches For Intradermal Delivery Of Finasteride 
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Abstract:
Introduction: Although microarray patches (MAPs) have been extensively explored for the intradermal
delivery of vaccines, their use for the systemic administration of small molecules remains an area of
potential for development (1). Finasteride (FND) is a 5 alpha-reductase inhibitor approved for the
treatment of androgenetic alopecia and benign prostatic hyperplasia. FND is considered to be a
feasible candidate for the formulation of long-acting MAPs due to its low solubility (<2 mg/mL), high
potency and low clinical dose (1 or 5 mg/day orally). In this work, we report for the first time the
formulation of two-layered dissolving MAPs for intradermal delivery of FND.
Methods: Two-layered dissolving FND MAPs were prepared using three different silicone moulds with
needle densities, shapes, and heights being: conical 14 x 14, 600 μm (F1); pyramidal 16 x 16, 850 μm
(F2); and pyramidal 19 x 19, 500 μm (F3), respectively. The formulation protocol is illustrated in Figure
1. A Texture Analyzer was used to evaluate the height reduction of the MAPs needles after the
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application of a vertical compression force (32 N, 30 s). The insertion capability of the MAPs was
studied in a skin simulant Parafilm® model as previously reported (2). FND MAPs were also inserted in
full-thickness neonatal porcine skin (n=4) and mounted on Franz-diffusion cells. After 24 h, the drug
was extracted with methanol:water (1:1) using a TissueLyser® and quantified by HPLC-UV. Optical
coherence tomography (OCT) was utilized to examine the insertion of MAPs in Parafilm® and skin.
Results: Three different FND loaded MAPs were produced from the aforementioned moulds. The
needle reduction was less than 10 % in all cases, and the insertion test showed that F1 and F2
penetrated 378 µm, while F3 penetrated only 252 µm, data that was confirmed by OCT analysis. A high
drug content was achieved in the MAPs, as the amount of FND corresponded to 60% of the needle tips
in the dry state (F1: 1137.30 µg, F2: 2697.86 µg and F3: 1182.41 µg). Skin deposition assays revealed
recovery values of 288.68 ± 42.24, 420.56 ± 156.18 and 316.78 ± 142.79 µg FND/array for F1, 2 and 3
respectively (Figure 2). Interestingly, these results are up to 21-fold higher than those observed in the
literature (3).
Conclusion/Implications: The obtained MAPs hold significant potential for the sustained delivery of
FND, allowing the drug to slowly dissolve within the skin interstitial fluid and be absorbed into the
plasma. 
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