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Therapeutic proteins present a powerful class of biopharmaceuticals with the potential to treat 

various diseases. However, limitations like short half-lives, diminished stability, and inadequate 

target specificity have restricted their clinical efficacy. The development of nanosized delivery 

systems has offered transformative solutions, elevating the potential of these proteins. This review 

sheds light on the current breakthroughs in leveraging nanotechnology for enhanced delivery of 

therapeutic proteins. It outlines the numerous nanosized delivery mechanisms, which offer 

advantages including enhanced stability, prolonged circulation durations, and the capability time 

and the ability to encapsulate a variety of therapeutic proteins. Notably, these delivery systems 

possess the unique potential for precise site-specific targeting, thereby reducing undesired 

interactions. Additionally, the review emphasizes the challenges in scaling, adherence to regulatory 

requirements and potential toxicities. It accentuates the necessity for an all-encompassing strategy 

to facilitate a smooth transition to clinical applications. As a summary, this review critically assesses 

the advancements, challenges, and future horizons of nanoscale delivery systems for therapeutic 

proteins, emphasizing their pivotal role in transforming patient care. 
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