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Nanovaccines for infectious diseases delivered via microneedle patches

he D’Souza Vaccine Nanotechnology Laboratory at

Mercer’s College of Pharmacy has been working
on the design and delivery of microparticulate
vaccines for infectious diseases. This presentation will
highlight the triumphs and tribulations of this rather
innovative, in-expensive and painless method of
vaccine delivery using microneedle technology. Our
patented technology is rather broad based and can
be used to administer multiple vaccines in a single
microneedle vaccine patch applied to the skin much
like a “band-aid-patch” We have been working on
particulate vaccines for several infectious diseases
such as a) universal influenza, b) HPV, c) RSV, d)
meningitis, e) gonorrhea, and f) measles vaccines
designed for delivery via microneedles. In this
presentation, the results of these vaccine prototypes
will be discussed. The vaccine antigen was formulated
in bio-degradable and bio-compatible matrices
to prepare nanoparticles or microparticles using
a spray dryer. These nano-vaccine particles were

Biography

administered using micro-needles via the transdermal
route. Serum samples were obtained at regular
intervals in-order to determine the antigen specific
antibody responses (such as 1gG, Igglto assess the
systemic immunity. Animals were challenges with live
virus/bacteria to determine the level of protective
immunity developed after vaccination. Further, we
examined the expression of co-stimulatory molecules
that impact antigen presentation in an in-vitro system
using human macrophages pulsed with the antigen.
In-order to determine the correlates of protection
by the vaccine in-vivo, the total I1gG and its subtypes
IgG2a and 1gG2b were measured after immunizing
mice. The up regulation of other co-stimulatory
molecules such as CD-40, CD-80 and CD-86 were also
determined. In conclusion, the novel nano-vaccines
are robustly taken up by antigen presenting cells and
up-regulate co-stimulatory molecules that enhance
antigen presentation, which is a pre-requisite for
inducing adaptive immunity.
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