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ABSTRACT

The present study shows new era in nanotechnology, here designed a new type of nanoparticles that could effectively and safely deliver
vaccines for diseases such as HIV and malaria. They engineered nanoparticles, made of concentric fatty globules, which they claim may be
effective carriers of artificial viral proteins. These synthetic particles elicit a strong immune response comparable to that produced by live

virus vaccines, but should be much safer.
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INTRODUCTION

A vaccine is a biological preparation that improves
immunity to a particular disease. A vaccine typically
contains an agent that resembles a disease-causing
microorganism, and is often made from weakened or
killed forms of the microbe or its toxins. The agent
stimulates the body's immune system to recognize the
agent as foreign, destroy it, and "remember" it, so that
the immune system can more easily recognize and
destroy any of these microorganisms that it later
encounters. Vaccines protect the body by exposing it to
an infectious agent that primes the immune system to
respond quickly when it encounters the pathogen again.
In many cases, a dead or disabled form of the virus is
used. Other vaccines consist of a synthetic version of a
protein or other molecule normally made by the
pathogen." > [figure- 1]

GENERAL METHOD FOR PREPARATION
NANOVACCINE

Preformulation studies for vaccine

For designing a vaccine, we try to provoke at least one of
the human body’s two major players in the immune
response: T cells, which attack body cells that have been
infected with a pathogen; or B cells, which secrete
antibodies that target viruses or bacteria present in the
blood and other body fluids. For diseases such as HIV,
the pathogen tends to stay inside cells, a strong response
from a type of T cell known as “killer” T cell is required.
The best way to provoke these cells into action is to use a
killed or disabled virus, but that cannot be done with

OF

HIV because it’s difficult to render the virus harmless.
There is danger of using live viruses, so trails are in way
for synthetic vaccines for HIV and other viral infections
such as hepatitis B, which are safer and do not elicit a
very strong T cell response.’*

Preparation of Nanovaccines

Trails have done for encasing the vaccines in fatty
droplets called liposomes, which could help promote T
cell responses by packaging the protein in a virus-like
particle. But, these liposomes have poor stability in
blood and body fluids. New development, nanovaccine
created vaccine-delivering nanoparticles by placing lipid
spheres inside one another.

This gives liposomes by packaging many of the droplets
together in concentric spheres. Once the liposomes are
fused together, adjacent liposomes walls are chemically
“stapled” to each other, making the structure more stable
and less likely to break down too quickly following
injection.*®

Mechanism of action

Once the nanoparticles are absorbed by a cell, they
degrade quickly, releasing the vaccine and provoking a T
cell response.™™

Testing

Various trails done on mice, the nanoparticles to deliver
a protein called ovalbumin, an egg-white protein
(commonly used in immunology studies because
biochemical tools are available to track the immune
response to this molecule), they found that three
immunizations of low doses of the vaccine produced a
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strong T cell response after immunization, up to 30
percent of all killer T cells in the mice were specific to
the vaccine protein."?

Uses

e Nanoparticles ability to deliver malaria vaccine in
mice.

e To deliver antigen of viral infections, i.e. HIV virus
and Hepatitis B virus."**’

Advantages

e Nanovaccines have potential to deliver safe and more
effective vaccine.

e Encapsulated nanoparticles easily deliver antigen,
protects the antigen from degradation and is found to
be effective with a single dose due to slow release of
the antigen.

e A low dose of antigen is required, and efficient
processing by antigen presenting cells and stability
during storage.

Disadvantages

e Cost of production.

e Nanoparticles may change shape, size but not
composition, which may change their toxicity.

e Reproducibility of formulation during manufacturing
is one of the major hurdles in the use of nanoparticles
as vaccines.”*”

CONCLUSION

Strongest T cell responses generated by Nanovaccine in

compare to strong viral vaccines. These synthetic

particles elicit a strong immune response comparable to

that produced by live virus vaccine but should be much

safer.b %3

e Scientists are trying to develop the nanoparticles to
deliver cancer vaccines and HIV vaccines.

e (Carbon nanotubes may be used to deliver vaccine.

e Nanoemulsion may deliver smallpox, influenza,

anthrax and HIV vaccine."”®”
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Figure 1: Nanovaccine
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