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Abstract:

High drug loading capacity, biocompatibility, and biodegradability are features of materials based on
nanogels that are essential for the efficient design of a drug delivery system. Hydrogel nanogels are
composed of hydrogel cross-linked with chains of hydrophilic polymers. This review paper aims to provide a
succinct overview of the latest advancements in nanogel drug delivery systems, specifically with regard to
drug loading and swelling from nanogels. The intricate webs of polymers provide a singular prospect in the
domains of drug delivery at the crossroads of hydrogel production and nanoparticles. Natural, synthetic, or a
combination of both types of nanogel both of them are highly tenable in terms of their dimensions, forms,
surface functionalization, and mechanisms of degradation. Future clinical trials will prove nanogels
suitability as a medication delivery carrier after further research. Research on nanogels, which are thought to
be the next generation of delivery systems, is currently at the forefront.
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1.2 INTRODUCTION:

Nanogel: "Nanogels" are defined as nanoparticles that are swelled in a suitable solvent and are created by
chemically or physically crosslinking polymer networks. Crosslinked sweallable polymer networks create
three-dimensional hydrogel materials known as nanogels, which have a great capacity to retain paper without
actually dissolving in an aqueous media. The benefits of polymer-intercrossing include improved fluid
absorption and the preservation of structural integrity through prevention of breakdown. These advantages
include: regulated distribution based on site; drug protection against hard circumstances; easy preparation;
swelling property; biocompatibility; hydrophilicity; and stimuli dependent delivery (temperature, pH, light,
biological agent). The majority of them are spherical particles, however recent developments in synthetic

techniques enable the creation of nanogel with a variety of shapes. The features of nanogels' own
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macromolecules assist extend the half-lives of small molecules in circulation and prevent biomolecules like

enzymes and genetic elements from degrading. They also provide a very practical platform for the

combination delivery of therapeutic compounds.

Nanogels are superior drug delivery system than others because-

e Highly biocompatible and biodegradable; controlled and sustained medication release at the target

site.

e Enhancing therapeutic efficacy and minimizing side effects. Figure shows a model of medication

release from nanogel.

e Small molecules or bio macromolecules can be incorporated into the pores of the 3D network in

nanogel.

1.3 ROUTES OF ADMINISTRATION:

There are several ways to administer nanogel,

including topical, parenteral,

pulmonary, nasal, and

intraocular routes. Drugs that are hydrophilic or hydrophobic, as well as charged solutes and additional

diagnostic agents, can all be administered using nanogels.
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Fig.1.3. Routes of Nanogel Administration2.1
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1.3.1 Oral routes of administration:

Oral medication administration is the most practical, economical, and widely used method of drug delivery.
The small intestine is typically the site of primary drug absorption, and the intestinal epithelium has an
impact on the medication's bioavailability.

1.3.2 Pulmonary routes of administration:

The fundamental goal of pulmonary drug delivery is to inhale a drug formulation through the mouth and
then deposit the inhaled pharmacological agent in the lower airways.

1.3.3 Nasal routes of administration:

Drugs are administered by nasal administration, also referred to as snorting, which involves inhaling the
medicine through the nose. A nasal spray is a material that is sprayed into the nostril from a container in a

thin mist. As you inhale through your nose, mist the nasal spray into your nostril.
1.3.4 Parenteral routes of administration:

Medications administered by means other than the digestive tract are referred to as parenteral administered
medications. Usually applied to medications administered by injection or infusion, the term "parenteral”

Taking medication orally is sometimes referred to as the enteral method.
1.3.5 Intra-Ocular routes of administration:

The injection of a medication into the eye. Almost all intraocular medications are used. for their localized
effects. Although it might not seem so, intraocular injection might introduce labelled precursors through an
unusual pathway. Through the pigment epithelium, photoreceptors get nutrients from the choroid circulation.

1.3.6 Topical routes of administration:

Topical administration is used to treat skin locally, manage internal and external parasites, and distribute

medicinal chemicals transdermally.
For example, lotions, ear drops, and eye drops.
1.4 Uses of Nanogel:

Nanogel-based drug delivery systems are vitally important. Inflammatory disorders, diabetes, neurological

disorders, autoimmune diseases, and numerous other disorders.
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1.4.1 Anticancer therapy:

Nanogel is a special kind of nanoparticle that has a great advantage for the transportation of anticancer
medications. First off, because it works as a barrier against environmental deterioration and dangers and
prevents early infection, the uniformity of the nanogel network provides appropriate caverns for storage
while drug loading.

1.4.2 Anti-inflammatory:

It is possible to provide anti-inflammatory drugs containing nanogel to people with skin conditions. A skin-
penetrating nanogel system with emulsifying agents and double-layered nanostructured particles on its

surface has been created for efficient drug delivery in dermatitis.

1.4.3 Diagnostic & imaging:

Diagnostic imaging provides physicians with an inside view at your body to find signs of potential medical
issues. Diagnostic imaging technology has revolutionized healthcare by enabling early identification of
medical conditions.

1.4.4 Transdermal drug delivery: By adding a Carbopol 940 and using emulsion-solvent diffusion processes,
Aceclofenac Nano sized dispersion was produced. The composition showed stability, an optimal porosity

characteristic, and a prolonged drug release.

2. PROPERTIES OF NANOGELS:
2.1. High water content/swell ability:

Nanogels' strong affinity functional group of polymers allows them to swell and de-swell quickly.
2.2 Colloidal stability:

Agglomeration and aggregation are examples of partical size changes that are related to colloidal stability.A
dispersion is deemed colloidal if particals are not prone to size change. Stop the development from
aggregating into the bloodstream because polymers' charged surfaces prevent development and the issues
that go along with it. Polymers having a charged surface prevent their formation and the related issue from

occur.
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Fig: 2.2 colloidal Stability

2.3 Biocompatibility and degradability:

Synthetic polymers that are biocompatible are frequently biodegradable, and the body can absorb the by-
products of this process. Natural or synthetic polymers are used to create nanogel in order to prevent their
deposition in the bloodstream. This polymer is essential since it is biocompatible.
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Fig: 2.3 Drug release model from Nano gel

2.4 Particle size:

Nanogels are useful in preventing rapid renal exclusion because their diameters usually vary from 20 to 200
nm, and they are also tiny enough to prevent reticular endothelial system absorption. The mean size
measurement is multiplied by the quantity in each measurement class to achieve this.

2.5 Solubility:

Solubility is the greatest amount of a solute that, at a given temperature, may dissolve in a solvent of
specified quality. Hydrophobic medications and diagnostic chemicals can be dissolved by nanogels within

their gel networks or core’s.
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Fig: 2.5 Solubility
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3. Classification of Nanogels:

The cross-linking, reaction to external stimuli (such as pH, temperature, light, ionic strength, etc.), and

preparation techniques can all be used to categorize nanogels.

NANOGEL
CLASSIFICATION
Responsive Linkage
Type Type
Non Stimuli Pzzziscsal Liposome
Responsive Responsive ifi
ponsivi ponsivi linked Modified
Chemical

Micellar Hybrid Cross
linked

4. SYNTHESIS OF NANOGELS:
4.1 Photolithographic techniques:
UV light is used in photolithography, often referred to as lithography-on-demand, to generate patterns on a
coating that is light-sensitive. To create 3D hydrogel particles and microgel or nanogel rings for medication

delivery, photolithography has been investigated.

Fig: 4.1 Schematic diagram of five step involved in photolithography
4.2 Micromolding Method:
The processes used in photolithography and Micromolding are comparable. They can reduce the
requirement for clean room and casted lithographic equipment.
4.1.1 Drug Loading:
The processes used in photolithography and micromolding are comparable. They can reduce the requirement
for clean room and casted lithographic equipment. Therapeutic compounds are widely delivered by nanogel.
A high drug-loading capacity can be achieved in a nano delivery system by lowering the number of carriers

needed. It is possible to add medications to nanogels by
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e Physical trapping

e Covalent conjugation

e Self-assembly
4.1.2 Advantage of Nanogel:

e Tanning can regulate the crosslinking densities of drug delivery.

e Easy escape from reticular endothelial system entrapment.

e There are several ways to administer nanogel, including parenteral mucosal topical.
4.1.3 Disadvantages of Nanogel:

e There may still be remnants of surfactant or monomer, which can be harmful.

e Some particles are very minute, in the micro meter range.

e A negative effect may result from the surfactant or monomer remaining in the system.

e Limited nanogels ability to load drugs and inadequate drug release uniformity.
5. CONCLUSION:

Many medical uses for nanogel exist, such as therapeutic drug delivery, sensors, wound dressings,
diagnostic and imaging, and anesthesia. Future research and development of efficient DDSs based on
nanogels for in vivo settings will necessitate tight control over their properties. Improving therapeutics
requires the creation of nanogel that is more effective and has fewer adverse effects. They may find value in
biomedical applications including bioimaging and intracellular medication delivery. This will be crucial in
decreasing non-specific absorption into healthy cells and specifically targeting cancer cells. To validate the
application of this delivery system on humans, an increasing amount of in vivo and in vitro research ought to

be required.
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