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Microneedles for Skin Vaccination

Boonnada Pamornpathomkul' Nattawat Natpoolwat * and Tanasait Ngawhirunpat™

Abstract

Vaccination provides the best defense against specific infectious diseases. An ideal vaccine
is safe, minimally invasive and induces a strong protective immune response. Yet, traditional
vaccination via hypodermic needles is often painful and can cause stress, especially for needle phobic
patients. Healthcare professionalsare oftentimes neededto administer these shots, and as a result, are
at high risk of needlestick injuries. Additionally, waste disposal and reuse of needles are considerable
problems. Skin immunization is a promising alternative to the administration of vaccines via
intramuscular and subcutaneous routes. The skin is the optimal organ for vaccination due to the
vaccine’s targeting of high density immunologic antigen-presenting cells residing both within the
epidermis and dermis, including Langerhans cells and dermal dendritic cells, respectively. However,
the uppermost layer of the skin, the stratum corneum, acts as a formidable barriertothe successful
delivery of vaccines. Microneedles (MN)overcome this challenge by breaching the stratum corneum
barrier and thereby enabling delivery of the vaccine through the skin.MN’s are micron-sized needles
with lengths up to 1 mm. These needles are beneficial because they are minimally invasive, mostly
pain-free, easy to use, inexpensiveand can be produced on a large scale. Many published studies
suggest that using this technique improves protective immunity and simplifiesthe process for skin
vaccination. One drawback is that it may cause skin irritation in some patients. In this review, we
briefly summarize the use of microneedles for the delivery of vaccines and provide examples of its
application for skin vaccination. We also provide our view on research about the safety of microneedles,

which is needed for this technique to be administered clinically in the near future.
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