
RRDD| Volume 10 | Issue 1 | January  2026 

1 

 

 

  Research & Reviews: Drug Delivery 

 

Advances in mRNA Therapeutics: From COVID-19 Vaccines to Cancer 

Treatment  
 

Department of Pharmaceutical Engineering, University of Cologne, Cologne, Germany 

 

 Editorial  

 

Received: 27-Dec-2024, Manuscript No. 

dd- 24-156799; Editor assigned: 01-Jan-

2025, PreQC No. dd-24-156799 (PQ); 

Reviewed: 15- Jan-2025, QC No. dd-24-

156799; Revised: 20- 

Feb-2025, Manuscript No. dd-24-156799 

(R); Published: 27-Feb-2025, DOI: 

10.4172/ dd.10.003. 

 

*For Correspondence 

 

Luke Pascall, Department of 

Pharmaceutical Engineering, University of 

Cologne, Cologne, Germany 

E-mail:  lukepascall68@gmail.com  

Citation: Pascall L, Advances in mRNA 

Therapeutics: From COVID-19 Vaccines to 

Cancer Treatment. RRJ Drug Deliv. 

2026.10.003. 

Copyright: © 2026 Pascall L, this is an 

open-access article distributed under the 

terms of the Creative Commons 

Attribution License, which permits 

unrestricted use, distribution, and 

reproduction in any medium, provided the 

original author and source are credited. 

DESCRIPTION 

Advances in mRNA therapeutics have been nothing short of groundbreaking, 

particularly highlighted by the rapid development and success of mRNA 

vaccines for COVID-19. This innovative approach to medicine has opened new 

frontiers, not only in infectious disease but also in the treatment of various 

cancers and other diseases. mRNA therapeutics work by instructing cells to 

produce proteins that can trigger immune responses or correct defects, and 

their potential to revolutionize medicine is vast. The journey from the 

development of mRNA vaccines for COVID-19 to the application of mRNA 

technology in cancer treatment underscores the transformative capabilities of 

this novel therapeutic modality. 

The success of mRNA vaccines during the COVID-19 pandemic has been a 

landmark achievement in the field of vaccinology. Unlike traditional vaccines, 

which often contain weakened or inactivated virus particles to stimulate an 

immune response, mRNA vaccines provide the body with genetic instructions 

to produce a protein similar to that found on the surface of the virus. In the 

case of COVID-19, this protein is the spike protein of the SARS-CoV-2 virus. 

Once produced, the immune system recognizes this spike protein as foreign 

and mounts a defense against it, preparing the body to fight off the actual 

virus. The swift development of these vaccines, such as Pfizer-BioNTech’s 

Comirnaty and Moderna’s Spikevax, demonstrated the immense potential of 

mRNA technology to quickly respond to emerging infectious diseases. 

One of the key advantages of mRNA vaccines is their ability to be developed 

and manufactured rapidly. Traditional vaccine development often takes years, 

but mRNA vaccines can be designed and produced in a matter of weeks. This 

flexibility has proved invaluable in the fight against COVID-19 and positions 

mRNA as a promising platform for future vaccines against other infectious 

diseases, such as influenza, Zika, and even HIV. Furthermore, mRNA vaccines 

do not require the virus to be cultured in the laboratory, eliminating the need 

for time-consuming and resource-intensive processes. This has led to an 

acceleration in vaccine development that was unprecedented before the 

pandemic. 
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Beyond infectious diseases, the application of mRNA technology is expanding into oncology, marking another significant leap in 

therapeutic possibilities. Cancer treatment has traditionally relied on methods such as surgery, chemotherapy, and radiation 

therapy, which, while effective, can often come with significant side effects and limitations in terms of precision and 

personalization. mRNA-based cancer therapies offer a promising alternative, focusing on teaching the body’s immune system to 

target and destroy cancer cells more effectively. 

Researchers are exploring mRNA vaccines that instruct the body to produce tumor-associated antigens, which are proteins 

found on the surface of cancer cells. When these proteins are expressed in the body, they can trigger a targeted immune 

response aimed at destroying cancer cells. Unlike traditional vaccines, which prevent infections, mRNA vaccines in cancer 

treatment aim to treat the disease by enhancing the body's natural immune surveillance mechanisms. Early-phase clinical trials 

for mRNA cancer vaccines have shown encouraging results, with some patients experiencing a reduction in tumor size or 

stabilization of their cancer. 

Additionally, mRNA technology is being investigated as a tool for personalized cancer treatments. Each tumor has a unique set 

of genetic mutations, and personalized mRNA vaccines could be designed to target these specific alterations. This precision 

medicine approach holds the potential to treat cancers that are resistant to standard therapies, offering hope to patients with 

previously untreatable or hard-to-treat cancers. By tailoring treatments to individual genetic profiles, mRNA therapeutics could 

lead to more effective and less toxic therapies, addressing a significant gap in current cancer treatments. 

Despite the immense promise of mRNA therapeutics, challenges remain. The delivery of mRNA into cells is one of the primary 

hurdles in ensuring the efficacy of these therapies. mRNA molecules are fragile and require advanced delivery systems, such as 

lipid nanoparticles, to protect them and facilitate their entry into cells. Researchers are actively working on improving these 

delivery mechanisms to increase the efficiency and safety of mRNA therapies. Moreover, while mRNA vaccines for COVID-19 

have been shown to be safe and effective, the long-term safety and efficacy of mRNA-based cancer therapies still require 

extensive study and clinical validation. 

In conclusion, the advances in mRNA therapeutics represent a paradigm shift in medicine, from the rapid development of 

vaccines to the promising potential of cancer treatment. The success of mRNA vaccines for COVID-19 has provided a platform 

for expanding the application of mRNA technology across various therapeutic areas. With ongoing research and technological 

advancements, mRNA therapeutics have the potential to revolutionize how we approach not only infectious diseases but also 

some of the most challenging and complex conditions, including cancer. As we move forward, the continued development of 

mRNA-based treatments holds immense promise for improving patient outcomes and transforming the landscape of modern 

medicine. 

 


