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Abstract

Methods: Common dissolving microneedles (CDMNSs) and tip loaded dissolving microneedles (TDMNs) were prepared, the mechanical

Objective: To develop the leonurine dissolving microneedles by transdermal administration to avoid the first pass effect.

strength and puncture performance were tested. And then the in vitro dissolution of microneedles and the drug release behavior in simulated
skin were studied. After that, the dissolution behavior in vivo and the rule of drug release by transdermal administration of microneedles
were investigated. Finally, the skin safety of microneedles was evaluated. Results:The needle shapes of TDMNs and CDMNs were
complete and plump, and the drug dosage and drug distribution were controllable. Each needle body bears a pressure of 0.14 N and has
enough strength to penetrate the skin. The drug dissolution rate in vitro of CDMNs was higher than that of TDMNs, but the drug release rate
in simulated skin was lower than that of TDMNs. Microneedles can improve the skin absorption of leonurine, among which the absorption
rate of TDMNs is about 63%, about twice that of CDMNs. The skin treated with microneedles healed completely 5-6 hours later, and no
obvious redness or swelling were found. Conclusion: The dissolving microneedles drug delivery system of leonurine has been established,
which provides theoretical basis and data support for the research and development of its transdermal drug delivery preparation.
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Fig2 Morphological characteristics of CDMNs and TDMNs

Tab 1 Drug distribution and drug loading efficiency in different types of microneedles(x+s )

415 FHAERZ i (pg) HHRFEZ (g PRt (pg) IEHZ HE (pg) WA (%)
0.1%CDMNs 9.88+2.36 475.04x18.14 484.92+16.68 500 96.98+3.33
0.29%CDMNs 24.35+4.28 958.03+27.25 992.26+24.33 1 000 99.23+2.43
1%TDMNs 456.85+14.82 31.49+3.12 488.3418.43 500 97.67+3.68
29%TDMNs 913.71+26.38 72.54+5.66 986.25+22.64 1 000 98.62+2.26
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Fig3 Mechanical strength test and puncture test of TDMNs
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Fig4 Microneedle dissolution in vitro and release in simulated skin
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Fig5 Skin dissolution and transdermal release rule
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