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DESCRIPTION
In the world of pharmaceuticals, delivering drugs effectively to 
their intended targets while minimizing side effects remains a 
significant challenge. Traditional drug delivery systems often face 
limitations such as poor solubility, low bioavailability, and non-
specific distribution. Nanogels have emerged as a promising 
solution to overcome these challenges. These nanoscale hydrogel 
particles offer a unique combination of properties that make 
them ideal candidates for drug delivery applications. This article 
explores the innovative features of nanogels and their potential 
to revolutionize drug delivery.

Understanding nanogels

Nanogels are three-dimensional networks of crosslinked polymer 
chains that are dispersed in water or other solvents. They 
typically have dimensions ranging from 10 to 200 nanometers, 
making them suitable for navigating biological barriers and 
accessing target sites within the body. The structure of nanogels 
allows them to encapsulate drugs, protect them from 
degradation, and release them in a controlled manner. 
Moreover, nanogels can be engineered to respond to various 
stimuli, such as pH, temperature, or enzymatic activity, enabling 
triggered drug release at specific locations.

Advantages of nanogels in drug delivery

High drug loading capacity: Nanogels possess a large surface 
area and volume, allowing for high drug loading capacity. This 
feature is particularly advantageous for delivering potent drugs 
that require precise dosing.

Improved stability: The crosslinked polymer network of 
nanogels imparts stability, protecting encapsulated drugs from 
degradation and premature release. This stability ensures that 
the therapeutic payload remains intact until it reaches its target 
site.

Tailored release kinetics: Nanogels can be designed to exhibit 
specific release kinetics, ranging from sustained release to rapid 
burst release. This tunability enables precise control over drug

release profiles, matching the therapeutic needs of different 
drugs and medical conditions.

Enhanced bioavailability: By encapsulating hydrophobic drugs 
within their hydrophilic matrix, nanogels can improve drug 
solubility and bioavailability. This enhancement ensures that a 
higher proportion of the administered drug reaches systemic 
circulation, leading to improved therapeutic outcomes.

Targeted delivery: Nanogels can be functionalized with targeting 
ligands or antibodies that recognize specific biomarkers on 
diseased cells. This targeted approach allows for selective drug 
delivery to pathological tissues while minimizing off-target effects 
on healthy cells.

Biocompatibility: Many polymers used in nanogel formulations 
are biocompatible and biodegradable, minimizing the risk of 
adverse reactions or long-term toxicity. This biocompatibility 
makes nanogels suitable for various biomedical applications, 
including drug delivery and tissue engineering.

Applications of nanogels in drug delivery

Cancer therapy: Nanogels hold immense potential for delivering 
chemotherapeutic agents to cancerous tumors. Their small size 
enables passive accumulation in tumor tissues via the Enhanced 
Permeability and Retention (EPR) effect. Additionally, surface 
modification of nanogels with tumor-targeting ligands can 
further enhance their specificity for cancer cells, improving 
treatment efficacy while reducing systemic toxicity.

Treatment of inflammatory diseases: Nanogels can be used to 
deliver anti-inflammatory drugs to sites of inflammation, such as 
arthritic joints or inflamed tissues. Targeted delivery of anti-
inflammatory agents minimizes systemic exposure, mitigating 
adverse effects while maximizing therapeutic benefits.

Antibacterial therapy: Nanogels loaded with antibiotics or 
antimicrobial agents offer a promising approach for combating 
bacterial infections. These nanogels can penetrate bacterial 
biofilms, deliver high concentrations of antimicrobial agents to 
bacterial colonies, and disrupt bacterial growth, thereby

Journal of Nanomedicine &
Biotherapeutic Discovery Commentary

Correspondence to: Vikas Jain, Department of Microbiology, St. Xavier's College, Mumbai, India, E-mail: Vikasjain02@gmail.com

Received: 29-Apr-2024, Manuscript No. JNBD-24-31598; Editor assigned: 02-May-2024, PreQC No. JNBD-24-31598 (PQ); Reviewed: 16-May-2024, 
QC No. JNBD-24-31598; Revised: 23-May-2024, Manuscript No. JNBD-24-31598 (R); Published: 30-May-2024, DOI: 10.4172/2155-983X.24.14.257

Citation: Jain V (2024) Nanogels: A Novel Approach to Drug Delivery Challenges. J Nanomedicine Biotherapeutic Discov. 14:257.

Copyright: © 2024 Jain V. 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.

J Nanomedine Biotherapeutic Discov, Vol.14 Iss.3 No:1000257 1



enhancing treatment efficacy and reducing the risk of antibiotic 
resistance.

Ocular drug delivery: Nanogels are well-suited for delivering 
drugs to the eye due to their mucoadhesive properties and 
ability to prolong drug retention on the ocular surface. They can 
be formulated as eye drops, ointments, or contact lens coatings 
for the treatment of various ocular conditions, including 
glaucoma, macular degeneration, and ocular infections.

Gene therapy: Nanogels offer an efficient means of delivering 
nucleic acid-based therapeutics, such as siRNA, mRNA, or 
plasmid DNA, for gene therapy applications. Their ability to 
protect nucleic acids from degradation and facilitate their 
intracellular delivery makes them valuable carriers for 
modulating gene expression and treating genetic disorders.

Challenges and future directions

Biodegradability: Ensuring that nanogels degrade into non-
toxic byproducts is essential for their safe use in vivo. 
Developing biodegradable nanogel formulations that undergo 
controlled degradation at the desired rate is an ongoing research 
endeavor.

Scale-up and manufacturing: Scaling up the production of 
nanogels while maintaining batch-to-batch consistency poses 
manufacturing challenges. Optimizing production processes and 
quality control measures is necessary to facilitate the translation 
of nanogel-based drug delivery systems from the laboratory to 
clinical settings.

Immunogenicity: Some polymer-based nanogels may elicit
immune responses upon repeated administration, potentially
leading to adverse reactions or decreased efficacy. Engineering
nanogels with minimal immunogenicity or developing strategies
to mitigate immune responses is critical for their clinical
applicability.

Clinical translation: Despite promising preclinical results, the
clinical translation of nanogel-based drug delivery systems
requires rigorous preclinical and clinical evaluation to ensure
safety, efficacy, and regulatory compliance. Collaborative efforts
between academia, industry, and regulatory agencies are
essential for advancing nanogel-based therapeutics toward
clinical adoption.

CONCLUSION
Nanogels represent a cutting-edge approach to addressing the
challenges associated with conventional drug delivery systems.
Their unique properties, including high drug loading capacity,
tailored release kinetics, and targeted delivery capabilities, make
them versatile platforms for drug delivery applications across
diverse therapeutic areas. As ongoing research continues to
unravel the potential of nanogels, they are poised to
revolutionize the field of drug delivery and usher in a new era of
personalized and precision medicine.
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