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DESCRIPTION
Gene therapy is efficient delivery system is important for the 
success and safety of the treatment. Modified chitosan, a natural 
polymer derived from chitin, has emerged as candidate for gene 
delivery technologies [1]. The innovative world of modified 
chitosan-based gene delivery, exploring its potential for 
therapeutic advancements, the modifications enhancing its 
efficacy, and the exciting avenues it opens for the future of 
precision medicine. Chitosan, derived from the exoskeletons of 
crustaceans, is known for its biocompatibility, biodegradability, 
and low toxicity. These inherent qualities make chitosan an 
attractive candidate for gene delivery [2]. However, to optimize 
its performance and overcome certain limitations are turning to 
modifications that enhance its ability to efficiently ferry genetic 
cargo into target cells. Advancing chitosan-based gene delivery is 
surface modification. By altering the surface characteristics of 
chitosan nanoparticles, can improve their stability, cellular 
uptake, and ability to protect genetic material during transit [3]. 
Surface modifications with Poly Ethylene Glycol (PEG) or other 
polymers enhance the stealthiness of chitosan nanoparticles, 
reducing their recognition by the immune system and 
prolonging circulation times in the bloodstream.

Chitosan's effectiveness as a gene delivery vehicle depends on its 
ability to navigate cellular barriers and reach the nucleus where 
genetic material exerts its therapeutic effects [4]. Modifications 
such as the incorporation of cell-penetrating peptides or ligands 
that target specific cell receptors enhance the cellular uptake of 
chitosan nanoparticles. This targeted approach not only 
improves delivery efficiency but also minimizes off-target effects. 
The physiological conditions within cells vary, and modified 
chitosan can be designed to respond to these changes [5]. PH-
responsive modifications, where chitosan nanoparticles release 
their cargo in response to the acidic environment of endosomes 
or lysosomes, enhance the precision of gene delivery. This smart 
release mechanism minimizes premature release, ensuring that 
the therapeutic payload reaches its intended destination intact. 

The stability of nucleic acids, such as DNA or RNA, during their 
journey from the site of administration to the target cells is a 
critical consideration in gene delivery [6]. Modified chitosan, 
through various modifications, can provide protection to the 
fragile genetic material. Encapsulation within chitosan 
nanoparticles shields nucleic acids from enzymatic degradation, 
making it possible to preserve the integrity of the therapeutic 
cargo until it reaches the target cells. For gene therapy to 
translate from laboratory studies to clinical applications, the 
delivery system must be tailored to navigate the complexities of 
the environment [7]. Modified chitosan offers versatility in 
adapting to the biological milieu. Surface modifications can be 
fine-tuned to optimize interactions with the immune system, 
ensuring minimal immune response and maximizing the 
therapeutic impact of delivered genes.

Modified chitosan's ability to facilitate targeted gene delivery 
opens new vistas for precision medicine. Targeted therapies, 
designed to address specific molecular characteristics of diseases, 
can benefit from approach enabled by chitosan modifications 
[8]. Whether targeting cancer cells with specific surface markers 
or addressing genetic mutations responsible for rare diseases 
modified chitosan holds the potential to revolutionize the 
landscape of targeted gene therapies. The regenerative potential 
of gene therapy finds modified chitosan-based delivery systems. 
In regenerative medicine, where the goal is to repair or replace 
damaged tissues, the controlled release of therapeutic genes can 
stimulate tissue regeneration. Modified chitosan's adaptability 
allows for the incorporation of growth factors or specific genes 
to promote tissue healing, making it a valuable tool in advancing 
regenerative therapies. While modified chitosan holds great 
promise, challenges remain [9]. Fine-tuning the balance between 
stability and release, optimizing surface modifications for specific 
applications, and addressing potential immunogenicity are areas. 
Future directions in chitosan-based gene delivery include 
exploring combination therapies, integrating advanced imaging 
techniques for monitoring, and refining delivery systems to 
achieve even greater precision.

Short Communication

Correspondence to: Aneesh Foged, Department of Pharmacy, University of Copenhagen, Copenhagen, Denmark, E-mail: aneeshfo@gmail.com

Received: 01-Mar-2024, Manuscript No. RDT-24-25266; Editor assigned: 04-Mar-2024, Pre QC No. RDT-24-25266 (PQ); Reviewed: 18-Mar-2024, QC
No RDT-24-25266; Revised: 25-Mar-2024, Manuscript No. RDT-24-25266 (R); Published: 01-Apr-2024, DOI: 10.35248/2329-6682.24.13.276

Citation: Foged A (2024) Advancing Therapeutic Limits and Modified Chitosan for Precision Gene Delivery. Gene Technol.13:276.

Copyright: © 2024 Foged A. 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.

Gene Technol, Vol.13 Iss.1 No:1000276 1



Modified chitosan-based gene delivery technologies represent for
effective and targeted gene therapies. The full potential of
chitosan modifications, the landscape of precision medicine is
undergoing a transformative shift. From overcoming cellular
barriers to responding intelligently to the biological milieu,
modified chitosan offers a versatile platform for advancing
therapeutic interventions [10]. The journey from laboratory
innovation to clinical reality is propelled by the modified
chitosan, for a future where gene therapies can be precisely
tailored to the unique characteristics of individual patients.
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