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Preparation and transdermal delivery of huperzine A hydrogel microneedles
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Abstract: Objective To investigate the preparation conditions of hydrogel microneedles loaded huperzine A, and examine the
performance of microneedles as well as the feasibility of percutaneous drug delivery. Methods Polyvinyl alcohol (PVA) and
dextran mixed hydrogel were used as the matrix material of the microneedles. The swelling performance and tensile properties of the
material were investigated to determine the optimal prescription. The huperzine A powder was loaded into the microneedles matrix
material by a two-step sandwiching method. The hydrogel microneedle array with the cone-like-shaped needles, 500 um in length
and 1000 pm in needle spacing, was prepared by centrifugation and freeze-thawing process. The mechanical properties and skin
penetration performance of the drug-loaded microneedle array were evaluated. The quality analysis method of huperzine A was
established, and the in vitro transdermal release behavior of the drug-loaded microneedles was investigated by a modified Franz
diffusion cell. Results The optimal prescription was as follows: the mass ratio of polyvinyl alcohol to dextran was 9:1, 0.15 g/mL
mixed solution was used as the needle tip material, and 0.08 g/mL mixed solution was used as the array substrate material. Each
microneedle can withstand the ultimate pressure greater than 0.5 N, indicating that the microneedle can successfully puncture the
stratum corneum and enter the skin. /n vitro transdermal test showed that the cumulative transdermal rate of huperzine A reached
more than 85% within 72 h. Conclusion The hydrogel microneedle array prepared with two kinds of composite polymer materials,
polyvinyl alcohol and dextran, had good mechanical and skin puncture properties, which provided a new possibility to realize
efficient, painless, and percutaneous sustained-release for the insoluble drug huperzine A, as well as improve patient compliance
greatly.
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Table 1 Effect of different concentrations of composite
hydrogel on tensile properties (X s, n =3)
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