Transdermal delivery of Gonorrhea vaccine 
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Introduction:
Gonorrhea is one of the most common sexually transmitted disease, caused by Gram negative diplococcus bacteria, Nisseria gonorrhoeae. Resistance has emerged to many antimicrobials; therefore, preventative vaccine for gonorrhea can be of great importance in the healthcare because of wide occurrence of the infection. Langerhans cells in skin, are phagocytic cells that signal T-cells. Upon activation, T cells and macrophages drain into nearby lymph nodes causing an increased immune response. 
Methods:
Microparticles loaded with antigens, were prepared using spray drying method. The particulate vaccine formulation contains a biodegradable, biocompatible, non-antigenic and sustained releasing polymer components containing cross-linked albumin matrix and formalin-fixed inactivated whole-cell gonococci and adjuvants. The microparticles were characterized for percent yield, size, charge and poly dispersity index (PDI). The microparticulate vaccine was delivered via transdermal route using ablative laser (P.L.E.A.S.E.®). In-vivo efficacy of this vaccine was checked in 6-8 weeks old swiss webster mice. Mice were administered one prime dose at day 0 followed by two booster doses at week 2 and 4. There were five groups (n=6) in this study and animals were challenged with Gonorrhea bacteria at week 10, and sacrificed at week 12. Their lymph nodes and spleens were collected and levels of the immune cells such as CD4+ and CD8+ T cells in the collected spleens and lymph nodes were measured using BD Accuri™ C6. 
Results:
The percent yield for vaccine particles was 89 % w/w. Vaccine particles were 3.5 um and PDI was 0.34 with a charge of -25 mV. The group that received the complete vaccine via transdermal route, showed significantly higher CD4+ and CD8+ T cells as compared to the negative and positive controls (p<0.05).
Conclusion:
Since the bacteria is formalin fixed, all the surface proteins, antigenic domains are conserved in their native form that are presented by antigen presenting cells, to the immune cells of the body. The vaccination produced both CD4+ and CD8+ T cell based immune response, which is an important factor for the success of a vaccine. The transdermal vaccine delivery system can be a promising strategy for the delivery of particulate gonorrhea vaccine.

