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Skin penetration enhancement of biopharmacies (large-molecular-weight drug) by
combined use of new type microneedle and physicochemical methods
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The bird-bill microneedle (MN), which had a vertical groove in its tip, was

increased the amount of coated drug in its groove using capillary attraction and was firmly inserted
into the skin. The bird-bill MN coated insulin was significantly decreased the blood glucose
concentration of diabetic rat in vivo. Thus, the bird-bill MN can be used for the transdermal
delivery of large-molecular-weight drugs. Moreover, | revealed the condition of the skin penetration
enhancement of a large-molecular-weight drug by iontophoresis (IP) and showed that the mechanism of
skin penetration enhancement by IP may be to decrease the drug concentration in viable epidermis.
Although synergistic effect of MN and IP for transdermal delivery of large-molecular-weight drug was
not recognized under in vitro condition, the combined use of MN and IP is a promising method to
enhance the skin penetration of a large-molecular-weight drug.
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