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Abstract

The COVID-19 pandemic caused by the novel coronavirus SARS-CoV-2 has led to a global health crisis, emphasizing the urgent need for effective
vaccines. While several vaccines have been developed and are being administered worldwide, there is ongoing research to improve their efficacy
and delivery methods. One promising approach is the development of a new formulation for the transmission of mRNA vaccines to the nasal
mucosa, which could enhance mucosal immunity and provide additional protection against SARS-CoV-2. This article describes the design and

potential benefits of such a formulation.

Keywords: Formulation » Receptor-binding domain « Production

Introduction

Nasal mucosa plays a crucial role in the transmission and pathogenesis of
respiratory viruses, including SARS-CoV-2. Therefore, targeting the nasal
mucosa with vaccines could be an effective strategy to prevent infection
and transmission of the virus. mMRNA vaccines, such as those developed for
COVID-19, have shown promising results in inducing systemic immunity.
However, they may not effectively induce mucosal immunity, which is important
for blocking virus entry at the site of infection [1,2].

Literature Review

Vaccination through the nasal route offers several advantages over traditional
injection-based vaccines. The nasal mucosa is rich in immune cells and
can induce both local and systemic immune responses. Additionally, nasal
vaccination can stimulate mucosal antibodies, such as IgA, which can
neutralize viruses at the mucosal surface. This could be particularly beneficial
for COVID-19, as mucosal immunity could prevent viral entry and transmission.
The new formulation for the transmission of mRNA vaccines to the nasal mucosa
involves several key components. Firstly, the mRNA encoding the SARS-
CoV-2 spike protein, or its Receptor-Binding Domain (RBD), is encapsulated
in Lipid Nanoparticles (LNPs) to protect it from degradation and facilitate
cellular uptake. Secondly, the LNPs are modified to enhance their mucosal
adhesion and penetration properties, allowing them to efficiently deliver the
mRNA to the nasal mucosa. Finally, the formulation may contain adjuvants
or immunomodulators to enhance the immune response. Our formulation
effectively delivers the COVID-19 mRNA vaccine to the nasal mucosa, leading
to the induction of robust mucosal immune responses. In preclinical studies,
we observed a significant increase in the production of mucosal IgA antibodies,
which play a crucial role in neutralizing SARS-CoV-2 at the mucosal surface.
Furthermore, our formulation elicited strong systemic immune responses,
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including the production of neutralizing antibodies and the activation of T cells
[3,4].

Discussion

Nasal vaccination with the new formulation has several potential benefits.
Firstly, it could induce both mucosal and systemic immune responses, providing
broader protection against SARS-CoV-2. Secondly, mucosal immunity could
prevent viral replication and transmission, reducing the spread of the virus in the
population. Thirdly, nasal vaccination is non-invasive and needle-free, making it
more convenient and accessible, especially in resource-limited settings. Further
research is needed to optimize the formulation and delivery of mRNA vaccines
to the nasal mucosa. This includes studying the optimal dose, frequency, and
timing of vaccination, as well as assessing the safety and efficacy of the new
formulation in clinical trials. Challenges include ensuring the stability of the
mRNA vaccine, minimizing potential side effects, and overcoming regulatory
hurdles for nasal vaccine approval. The development of a new formulation
for the transmission of the COVID-19 mRNA vaccine to the nasal mucosa
represents a significant advancement in vaccine technology. By targeting the
nasal mucosa, our formulation has the potential to enhance mucosal immunity
and provide broader protection against SARS-CoV-2. Future studies will focus
on evaluating the safety and efficacy of our formulation in clinical trials, with the
ultimate goal of improving the global response to the COVID-19 pandemic [5,6].

Conclusion

In conclusion, the development of a new formulation for the transmission of
mRNA vaccines to the nasal mucosa could be a promising strategy to enhance
mucosal immunity against SARS-CoV-2. This approach could complement
existing vaccination efforts and help control the spread of the virus, ultimately
leading to a safer and more effective response to the COVID-19 pandemic.
The COVID-19 pandemic has underscored the importance of vaccines in
controlling infectious diseases. mRNA vaccines, such as those developed by
Pfizer-BioNTech and Moderna, have shown remarkable efficacy in preventing
COVID-19. These vaccines work by delivering a small piece of mMRNA that
encodes the spike protein of the SARS-CoV-2 virus, stimulating the immune
system to produce an immune response. However, current mRNA vaccines
are administered via intramuscular injection, which primarily induces systemic
immune responses, including the production of neutralizing antibodies. The
nasal mucosa is a critical site for the initial infection of respiratory viruses,
including SARS-CoV-2. Mucosal immunity, particularly in the respiratory tract,
plays a crucial role in preventing viral entry and transmission. Therefore, a
vaccine that can induce robust mucosal immune responses at the site of viral
entry may provide enhanced protection against SARS-CoV-2.
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