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Applications of microneedles in non-transdermal drug
delivery: a review
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Abstract: In recent years, microneedles have emerged as a drug delivery technology that holds
great research value and application potential due to their minimally invasive, painless,
user-friendly, and efficient characteristics. The technology of microneedles has rapidly evolved
over the past 20 years, allowing customization of shape, composition, mechanical properties,
and unique functions to meet diverse needs. With the ability to minimally invasively traverse
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various biological barriers, researchers have explored the applications of microneedles in
various tissues and organs beyond the skin. This article summarizes the research progress on the
use of microneedles for drug delivery in tissues such as eyes, blood vessel, and heart. By
presenting these cutting-edge research to readers, we hope to promote the development and

application of microneedle technology.

Keywords: microneedle; biological barriers; drug delivery
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Types of microneedles and their operating principles.
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Figure 2 Application of microneedles to various
tissues and organs.
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R1 HMEESLELMEE DN FH
Table 1

Application of microneedles in various tissues and organs

Target tissue Main material

Type of microneedles

Application References

Posterior segment of eye  Glass Hollow
PVP Dissolving
Blood vessel UV curable resin Solid
PLGA/PCL/LA Dissolving
Cardiac PVA Hydrogel
SF, MAP Dissolving
Oral mucosa HA Dissolving
HA/PVP Dissolving
Gastrointestinal tract Metal Hollow
PVP Dissolving
Brain GelMA Hydrogel

Delivery to suprachoroidal space [21]

Delivery to scleral [22]
Delivery to tunica interna [30]
[31]
Delivery to infraction area [39]
[40]
Delivery to ulcer area [45]
[48]
Delivery of biological [51]
[52]
Delivery to infraction area [56]
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