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Development of Transcutaneous Vaccination System
by Serendipity of a Student

Shinsaku Nakagawa
Graduate School of Pharmaceutical Sciences, Osaka University

The recent vigorous transnational migration of people and materials reflecting the development of
transportation facilities have increased the global spread of infections. On the basis of this social back-
ground, the development of vaccination, which is the only fundamental prophylaxis, is in attention. Even
if, however, rapid manufacture of vaccine antigen is actualized, there are several problems that vaccine
1s not easily spread across the developing country, because conventional vaccination is performed main-
ly by injection. Problems of conventional injectable vaccination has pain, the requirement for medical
personnel or techniques, needle-related disease or injuries, and storage or transport issues, such as the
cold chain. Transcutaneous immunization (TCI) is an attractive vaccination method that eliminates these
issues.

The skin, the access site for TCI, acts not only as a physical barrier but also as an immunologic bar-
rier, and is enriched with various immunocompetent cells such as Langerhans cells (LCs), keratinocytes,
dermal dendritic cells, and mast cells. In particular, LCs have a critical role as potent antigen-present-
ing cells against external antigens. Direct delivery of antigens to the LCs is expected to induce an effec-
tive immune response. Antigenic proteins applied to the bare skin, however, cannot access LCs in the
epidermal layer, because the stratum corneum acts as a physical barrier to substance penetration.
Therefore, it is essential to develop a delivery technique that accelerates antigen penetration through
the stratum corneum to promote the induction of immune responses by the LCs.

We developed a hydrogel patch formulation to deliver the antigenic proteins into the epidermal layer
and dermal layer. This vaccine system study started by serendipity of a student. In this report, we
review the process of TCI system study, and the characteristics of the immune responses induced by
TCI using a hydrogel patch containing vaccine antigens.





