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Introduction

The most recent development in clinical biotechnology is gene-based 
therapy. This progressive strategy is based on the idea that specific cells 
and tissues can be genetically modified to either stimulate or inhibit important 
signaling pathways. Despite the substantial progress that has been made in the 
field of gene-based therapy, some physiological limitations, such as low stability 
or the inability to travel through the cell membrane to the preferred intracellular 
compartments, still prevent its full potential from being utilized in scientific 
procedures. The successful promotion of a controlled and knowledgeable 
launch and expression of therapeutic genes in the focused cells, thereby 
improving the therapeutic outcomes, is made possible by the integration of 
gene shipping technologies with electrospun fibrous architectures. This is an 
amazing method that has the potential to address the issues of stability and 
nearby gene delivery. This study aims to define the impact of electrospun-
fibrous-architecture-mediated gene therapy drug delivery. It also discusses 
the most recent developments in their system, the therapeutic effects of these 
structures in specific fields of regenerative medicine, and the major obstacles 
that must be overcome in order to turn promising research results into useful 
products.

Description

Along with DNA recombination and gene cloning, gene-based treatment 
is considered one of the most cutting-edge scientific approaches for a variety 
of biomedical applications. Gene-based therapy, in contrast to central or 
traditional drug therapy, works at the DNA or mRNA level to deliberately modify 
gene expression in specific cells for therapeutic or preventative purposes by 
correcting gene transcription and translation methods [1]. This provides long-
term and healing benefits in the treatment of a variety of inherited and acquired 
diseases. Since gene-based therapy involves the introduction of a purposeful 
tunable therapeutic gene to immediately repair, modify, or replace the altered 
genetic material at the molecular level, this unique method may also facilitate 
the modulation of genetic information by exogenously stimulating key signaling 
pathways in centered cells, achieving a number of supposed features (such as 
the differentiation of certain cells into specialized cells, the production of mobile 
therapeutics, or the stimulation of the apoptosis system in most cancer cells), 
imparting progressive techniques for

Currently, in addition to antisense oligonucleotides (ASO), the "library" 
of gene therapy capsules typically includes plasmid DNA (pDNA), small 
interfering RNA (siRNA), microRNA (miRNA), and shRNA (short hairpin RNA). 

However, utilizing the full potential of gene-based treatment in academic or 
scientific settings necessitates the use of effective methods that are capable of 
overcoming the most common challenges associated with gene transfer, such 
as low endosomal escape and decreased transfection activity, attention from 
immunologically active factors, and low balance and serum protein interactions. 
One of the most important factors in gene therapy drug transport is, therefore, 
the selection of an excellent gene transport provider that is successful of 
specifically targeted cells, avoids stimulation of the innate immune system 
or toxicities, passes safely through complex intracellular boundaries to reach 
the nucleus, protects the integrated gene from extracellular or intracellular 
enzymes, and consequently increases therapeutic efficacy [2].

One of the most important aspects of gene therapy drug transport is, 
therefore, the selection of an excellent gene transport provider that is capable 
of successfully targeting specific cells, avoiding activation of the innate immune 
system or toxicities, safely passing through complex intracellular boundaries 
to reach the nucleus, protecting the integrated gene from extracellular or 
intracellular enzymes, and ultimately increasing therapeutic efficacy. Numerous 
carrier-based approaches, typically classified as viral or non-viral vectors (e.g., 
reconstructed viruses, vesicles, or nanoparticles) have been engineered 
and studied as powerful carriers for the environment-friendly and secure 
intracellular shipping of gene therapy pills while also hindering their therapeutic 
capabilities. These approaches include bio-inspired biochemical assemblies of 
molecular to nanoscale dimensions. However, while the repeated and periodic 
administration of carriers, which can signify the essential route to ensure and 
lengthen gene expression and therapeutic outcomes, respectively, may also 
be inconvenient for patients [3,4], the direct administration of gene therapy 
drug carriers can also decide systemic distribution in the body, posing risks of 
gene expression in non-targeted/normal cells.

Given that electrospun fibrous architectures as rationally designed gene 
therapy drug transport templates are successful of ensuring not only physical 
help and practice for cells but additionally the managed and neighborhood 
launch of gene therapy drugs in accordance with the therapeutic purpose, its 
pharmacological residences, and patient-specific wishes [5], the combination 
of gene shipping technologies with electrospun fibrous architectures represents 
an amenable and strong approach that may also address the aforementioned 
issues.

Conclusion

Due to its extensive potential and huge potential for imparting long-lasting 
and healing benefits in the treatment of a variety of human-inherited and 
acquired ailments, gene therapy has unexpectedly emerged as a promising 
alternative to traditional therapeutic methods. The large amounts of simple and 
scientific research that have been reported in the literature, the substantial 
financial support that has been invested in the development of gene therapy 
and the improvement of progressive vectors, as well as the most recent gene 
therapy drug products that have been resoundingly accredited by the FDA, 
reflect its increased interest, rapid evolution, and significant applications in 
both educational and scientific practices.
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