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Research progress of nanoparticles in vaccines
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Abstract: Vaccines are the most successful and effective way to prevent infectious diseases. With the
continuous development of vaccine technology, the number of vaccine candidates is gradually increasing.
However, most potential vaccines have low immunogenicity and do not stimulate a strong and durable immune
response in the body. In order to obtain efficient vaccines, vaccine adjuvants and novel delivery systems have
received great attention, among which research on nanotechnology is very popular. Nanoparticles as vaccine
carriers can increase the host's immune response and can reach specific cellular regions. So far, there have been
some cases of successful application of nano-vaccine, and lots of new vaccines with nano-materials are in
different stages of clinical trials and have good prospects. In maintaining the antigenicity and stability of nano-
based vaccines, nanomaterials have outstanding advantages in presenting antigenic substances, preventing
degradation and promoting target cell absorption. Several types of nanoparticles have been used to deliver
vaccine antigens, which can protect the antigen from degradation, enhance its presentation, and promote its

uptake by specific antigen-presenting cells. Virus-like particles, self-assembled proteins, micelles, liposomes,
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inorganic nanoparticles, and polymer nanomaterials are the most popular systems. This paper reviews the

different types, synthesis methods, properties and applications of nanoparticles in vaccine production.

Key Words: vaccines; nanotechnology; nanoparticles; nanovaccinology
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