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Studies on transdermal delivery of sinomenine hydrochloride through mouse skin treated by microneedle arrays
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[Abstract] Objective To study the characteristics and mechanism of transdermal delivery of sinomenine hydrochloride (SH)
through mouse skin treated by solid silicon microneedle arrays. Methods The amount of SH was determined by HPLC system.
Hairless rat skin was pretreated with microneedle arrays. The side-by-side diffusion cell method was used to investigate the effects of
needlepoint shape, different insertion forces, retention time, and number of microneedles on transdermal SH delivery. Skin samples
treated by microneedles were made into paraffin sections for histological examination and were viewed by brightfield microscopy. Results

The skin pretreated with microneedle arrays had a remarkable enhancement of SH transport compared with passive diffusion group
(P<<0.01); the flat tipped microneedles were more effective than the sharp tipped microneedles in enhancing the skin permeability. The
accumulation of SH increased with the enhancement of insertion force; however, when the insertion force exceeded 5. 0 N, the
accumulation of SH no longer increased. The skin permeability was enhanced with the increase of retention time; when the retention
time exceeded 1.0 min, it no longer increased SH accumulation. Although skin permeability increased with the microneedle number,
there was no linear correlation was found. Histological examination showed that microneedle piercing created micro-conduits in skin.
Conclusion Microneedles can create conduits in rat skin and greatly increase the skin permeability of SH; microneedle arrays provide an
efficient and promising technology for transdermal drug delivery of SH.
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Fig 1 Accumulation of SH after skin pretreated
by flat tipped and sharp tipped microneedles

SH: Sinomenine hydrochloride. * * P<C0. 01 vs passive diffusion

group; n=3, r*s
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Fig 2 Scanning electronic microscopy images of

sharp tipped(A) and flat tipped(B) microneedles
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Fig 3 Accumulation of SH after skin pretreated

by microneedles with different insertion forces

SH: Sinomenine hydrochloride. n=3, x=*s
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SH: Sinomenine hydrochloride. n=3, =%+
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Fig 6 Histological sections of hairless rat skin(A,B,arrows)

and skin surface of healthy volunteer(C) after microneedle treatment
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Fig 7 Schematic diagram for creation of micro-conduits by microneedle piercing
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