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Abstract
Background & Aims: In the last few years, mRNA vaccines have been considered for the treatment of
cancer and viral and autoimmune diseases. Several mRNA vaccine have been evaluated in the
preclinical and clinical stages; these experiments have shown that mRNA vaccines elicit a long-term
immune response in both animal models and humans. Due to their significant immune responses, the
effectiveness of mRNA vaccines against cancers and pathogens are much higher than other vaccines
that do not induce significant immune responses. The results of recent developments in various fields
have provided the basis for the production of mRNA vaccines with high efficiency and effectiveness.
The aim of this review article was to examine the most important developments in the field of mRNA
vaccines production as well as the challenges facing this field.
Materials & Methods: The present study is a review article in which, numerous articles indexed in
PubMed, Scopus, Science Direct, and Google Scholar search engines were analyzed with the mRNA
vaccine and viral infections keywords.
Results: The results of several studies indicated that mRNA-based vaccines have the ability to induce
humoral and cellular immune system responses against a wide range of infectious and non-infectious
diseases. With the advances in mRNA transfer methods and increased their stability, these vaccines have
been introduced as a promising, effective, and safe methods in the treatment and prevention of infectious
and non-infectious diseases and cancers.
Conclusion: The robust, long-lasting and safe immune responses observed in animal models, as well as
promising data from early human clinical trials, make mRNA-based vaccination as an appropriate
alternative to conventional vaccine approaches.
Keywords: mRNA Vaccine, Viral Infections, Progresses, Challenges
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