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KEYWORDS ABSTRACT:

Nanotechnology,bio  The use of nanogels as nanoscopic drug carriers has garnered significant interest, especially for the
nanogel,cotrolled delivery of bioactive mediators at specific sites or under time constraints. Many different types of
release,drug nanogel preparations have been made possible by a broad range of polymer systems and the
delivery straightforward alteration of their physico-chemical characteristics. Nanogels have exceptional
Nanogels,Protein stability, drug loading capacity, biologic consistency, good penetration ability, and environmental
drug. stimulus responsiveness. Nanogels have demonstrated great promise in a number of areas, such as

gene transfer, chemotherapy medication delivery, diagnostics, organ targeting, and more. This
review primarily focuses on various forms of nanogels, production techniques, such as drug loading
techniques, various biodegradation mechanisms, and primary mechanisms of drug release from
nanogels. Additionally, a quick discussion and examples of recent uses for nanogels are provided.

1.Introduction Of Bionanogels controlled ortime-specific  delivery of bioactive
substances. Drug delivery can benefit from the
nanoscale size in a few ways, including increased drug
dissolution rate for poorly soluble drugs, increased drug
accumulation in tumors, improved therapeutic agent
stability against chemical and enzymatic degradation,
and decreased cytotoxic side effects in cancer therapy.
Various nanoscaled delivery systems, including
liposomes, polymeric micelles, materials formed from
sol-gel, and others, have been described to tackle these
1.1 Nanotechnology difficulties [1-3]. Hydrogel is another substance that has
shown promise in the creation of nanocarrier systems.
Hydrogels are made up of three-dimensional polymeric
networks with a high water absorption capacity.

Bionanogels are a unique class of nanomaterials that
consist of a three dimensional network of polymer
chains, nanosized particles, and water. These gels have
gained significant attention in various fields, including
drug delivery, tissue engineering, biosensors, and
diagnostic imaging. The combination of their nanoscale
size and unique properties makes them highly versatile
and suitable for a wide range of applications.

Nanotechnology has been widely wused in the
construction of innovative drug delivery systems
because it offers suitable methods for the time-
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The term "nanogels" refers to particles that are
nanoscale and created by cross-linked polymer
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Swelling and drug release

networks that swell quickly when a solvent is absorbed.
The term "nanogel"polymer, such as poly(ethylene
glycol) (PEG) and cross-linked polyethyleneimine
(PEI); [PEG-clI-PEI] In summary, nanogels are cross-
linked polymer systems that are three-dimensional and
sub-micron in size. Because nanogel is composed of
hydrogel particulate elements with a nanoscale size
range, it has characteristics of both hydrogels and
nanoparticles. From a materials perspective, polymer,
lipid, and inorganic nanoparticles are the most frequent
types of nanoparticles. This classification places
nanogels in the same category as polymer nanoparticles.
One can categorize nanogels into many categories.

1.2 Structure and Properties Of Bionanogels

Bionanogels are typically formed through the physical
or chemical crosslinking of biopolymers or synthetic
polymers. Physical crosslinking occurs through non
covalent interactions such as hydrogen bonding,
electrostatic interactions, van der Waals forces, or
hydrophobic interactions. In contrast, chemical
crosslinking involves the formation of covalent bonds
between polymer chains.

Shrinking and drug release

OR

Fig:3: Structure of Bionanogels.

The properties of bionanogels can be tailored by
adjusting various parameters, including the polymer
composition, crosslinking density, particle size, and
surface characteristics. These modifications allow for
control over gel stability, drug loading and release,
mechanical strength, and biological interactions.

1221

1.3 Application Of Bionanogels
1.3.1 Drug Delivery

Bionanogels offer several advantages for drug delivery
applications. Their high water content and porous
structure enable the entrapment and encapsulation of
drugs, providing protection against degradation and
promoting sustained or controlled release. Drug-loaded
bionanogels can be designed to respond to stimuli such
as temperature, pH, or enzymatic activity, allowing for
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site-specific drug delivery and enhanced therapeutic extracellular matrix (ECM) found in natural tissues.
efficacy They can provide mechanical support, promote cell
adhesion and proliferation, and deliver bioactive

1.3.2 Tissue Engineerin o .
g g molecules to guide tissue regeneration.

Bionanogels are promising materials for tissue
engineering due to their ability to mimic the
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Fig:4: Application of Bionanogels

1.3.3 Biosensors And Diagnostic Imaging detection and quantification of various analytes.
Additionally, bionanogels can be functionalized with
imaging agents, such as fluorescent dyes or contrast
agents, to enhance the visualization and detection of
diseases or cellular processes.

The unique properties of bionanogels make them
suitable for biosensing applications. By incorporating
specific molecules onto their surfaces, bionanogels can
selectively bind to target molecules, enabling the
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1.4 Advantage

« Both hydrophilic and hydrophobic drugs can be
formulated in nanogels without any leakage of
medication from the solution.

» Administration of nanogels can be through various
routes such as parentals mucosal and topical.

* Nanogels can be controlled for sustained drug
release from the formulation by adding a polymeric
networks. Polymeric networks also contain the
particles size of the formulation.

+ Can be use in cosmetics as it absorbed much deeper
into the skin.

» Can be used to deliver medicines as it is readily
adbsorbed.

* Increase solubility of highly lipophilic drugs.
» Tunable physical and chemical properties.
1.5 Disadvantage

* Many times, there is very substantial intraction
between the drug or active agent and the polymer,
which reduces the hydrophilic nature of the
nanogels, causing the structure to be wrecked
entrapping of the drug molecule.

* Restrained drug loading competency of nanogels
and suboptimum standardization of drug discharge.

« Unpropitious effect can be seen in the formulation
of nanogels due to the presence of surface active
agents or monomers.

» Being used to deliver medicine could mean
nanoparticles could damage our cells as they can
easily be absorbed.

» Nanoparticles could accumulate in organism over
time and we are unaware of the long term effect of
this.

» Lack of proper knowledge about the effect of
nanoparticles on biochemical pathways and
processes in human body.

» Elimination and metabolism vary with different
types of materials used in nanoparticles synthesis.
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» There is not a large amount of information an the
health and safety aspects of exposure to the
materials.

1.6 Conculsion

Nanogels have draw extensive research interest for
applications in targeted drug delivery, diagnosis,
biosensing, and separation of biological substance.
Nanogels have been helpful and providing better action
of potency drug due to their small particle size, as the
less the particles size more than the surface area and
hence, more the action. Nanogels exhibits the features
of both the hydrogel and nanoparticles that makes them
a unique carrier system in that the hydrogel properties
allow nanogels to accommodate enormous quantity of
water and hence increase their drug loading capacities,
impart tissues-like properties, and make them flexible
while the nanometric size of these particles allow them
to enter deeper tissues, escape invasion by the
reticuloendothelial ~ system, provide site-specific
delivery, etc.
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