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RESUMO

INTRODUCAO: As vacinas de RNA mensageiro (mRNA) revolucionaram a imunizagio
contra a COVID-19, demonstrando alta eficacia e rapidez no desenvolvimento. No entanto, o
potencial dessa tecnologia vai muito além das doengas infecciosas. Atualmente, estudos
exploram o uso de vacinas de mRNA para prevengdo e tratamento de cancer, HIV, influenza
e até doengas autoimunes. Uma das principais vantagens das vacinas de mRNA ¢ a capacidade
de personalizagdo rapida, permitindo o desenvolvimento de imunizantes sob medida para
variantes virais emergentes e até tumores especificos. Empresas como Moderna e BioNTech
ja testam vacinas de mRNA para cancer de pulmao, melanoma e doengas cardiovasculares.
Apesar do potencial promissor, desafios ainda existem, como a necessidade de armazenamento
ultrafrio, efeitos adversos e custo de producgdo. Pesquisas continuam a aprimorar essa
tecnologia para tornd-la mais acessivel e eficaz. OBJETIVOS: Analisar o impacto da
tecnologia de MRNA no desenvolvimento de novas vacinas, investigar aplicagdes potenciais
em doengas ndo infecciosas, como cancer e doengas autoimunes, apontar desafios técnicos e
logisticos na implementacdo dessas vacinas bem como discutir perspectivas futuras para sua
adog¢do em larga escala. METODOLOGIA: Este artigo trata-se de uma revisdo bibliografica
baseada em estudos recentes publicados em bases de dados cientificas, como PubMed, SciELO
e Web of Science. Foram analisados artigos e relatérios de instituicdes como a Organizagao
Mundial da Satde (OMS), Centers for Disease Control and Prevention (CDC) e Food and
Drug Administration (FDA), além de publicagdes -cientificas relevantes no tema.
RESULTADOS E DISCUSSAO: Os estudos demonstram que as vacinas de mRNA possuem
alta eficacia e seguranga, além de possibilitarem modificagdes rapidas para novas variantes
virais e aplicagdes terapéuticas. Em oncologia, os testes clinicos indicam que vacinas
personalizadas de mRNA podem induzir uma resposta imune direcionada contra células
tumorais, como no melanoma e cancer de pulmdo. Além disso, ensaios clinicos para HIV e
doencas autoimunes tém mostrado resultados promissores. Os principais desafios incluem a
necessidade de armazenamento ultrafrio, custos elevados e questdes regulatorias. Melhorias
na estabilidade do mRNA e avangos na formulacdo dos lipidios nanoparticulados podem
permitir maior acessibilidade dessas vacinas no futuro. CONCLUSAO: As vacinas de mRNA
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representam uma nova era na medicina preventiva e terapéutica. Embora tenham demonstrado
grande potencial além da COVID-19, ainda ha desafios a serem superados para sua ampla
aplicagdo. Pesquisas continuas e investimentos em infraestrutura sdo essenciais para
consolidar essa tecnologia no combate a diversas doengas.

ABSTRACT

INTRODUCTION: Messenger RNA (mRNA) vaccines revolutionized immunization against
COVID-19, demonstrating high efficacy and rapid development. However, the potential of
this technology goes far beyond infectious diseases. Currently, studies are exploring the use of
mRNA vaccines for the prevention and treatment of cancer, HIV, influenza, and even
autoimmune diseases. One of the main advantages of mRNA vaccines is the rapid
customization capability, allowing the development of tailor-made immunizations for
emerging viral variants and even specific tumors. Companies like Moderna and BioNTech are
already testing mRNA vaccines for lung cancer, melanoma, and cardiovascular diseases.
Despite the promising potential, challenges still exist, such as the need for ultra-cold storage,
adverse effects, and production costs. Research continues to improve this technology to make
it more accessible and effective. OBJECTIVES: To analyze the impact of mRNA technology
on the development of new vaccines, investigate potential applications in non-infectious
diseases such as cancer and autoimmune diseases, identify technical and logistical challenges
in implementing these vaccines, and discuss future perspectives for their large-scale adoption.
METHODOLOGY: This article is a literature review based on recent studies published in
scientific databases such as PubMed, SciELO, and Web of Science. Articles and reports from
institutions such as the World Health Organization (WHO), Centers for Disease Control and
Prevention (CDC), and Food and Drug Administration (FDA), as well as relevant scientific
publications on the topic, were analyzed. RESULTS AND DISCUSSION: Studies show that
mMRNA vaccines are highly effective and safe, in addition to allowing rapid modifications for
new viral variants and therapeutic applications. In oncology, clinical trials indicate that
personalized mRNA vaccines can induce a targeted immune response against tumor cells, such
as in melanoma and lung cancer. Furthermore, clinical trials for HIV and autoimmune diseases
have shown promising results. The main challenges include the need for ultra-cold storage,
high costs, and regulatory issues. Improvements in mRNA stability and advances in lipid
nanoparticle formulation may enable greater accessibility of these vaccines in the future.
CONCLUSION: mRNA vaccines represent a new era in preventive and therapeutic medicine.
Although they have shown great potential beyond COVID-19, challenges remain to be
overcome for their widespread application. Continuous research and investments in
infrastructure are essential to consolidate this technology in the fight against various diseases.
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