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; CHAPTER SEVENTEEN

Recent patents and current
emergence of polysaccharides-
based nanoparticles in medicine
and drug delivery

Urmi Halder, Raju Biswas, Ashutosh Kabiraj, Krishnendu Majhi|
Moitri Let and Rajib Bandopadhyay

UGEC-Center of Advanced Sendy, Departmens of Batzmy, The Universty of Bundwan, Burdwan, Wt
Bengal, India

S 17.1 Pelysaccharide-based nanoparticle—an
Introduction

Polysaccharide-based nanoparticles (NPs) have drawn great attention
for its multipurpose applications in various fields, especially in pharmaceuti-
«cal industry where it acts as a vesicle of various pharmaceutical compounds
due to its exclusive multifunctional groups, along with its physicochemical
properties, including tunablesize, large surface area, biocompatibility, and
biodegradability. These biopolymer-based NPs are developed for the di-
agnosis and therapy of various diseases (Chen e 2011). The presence
of dynamic functional groups on the polysaccharide backbone is likely
to contribute in simplistic biochemical modification of synthesized NPs
with diverse structures. In particular, polysaccharide-based nanogels can
engaged with some very important activities like high solubility in aqueous
solvent, controlled release properties due to the biodegradability, pH, ion
and/or temperature sensibility of materials, easy penetration into defective
tssues, and long time circulation in blood stream as being their ultratiny

volume avoiding rapid clearance by phagocytes, thereby offering for the
utilization of polysaccharide-based nanogels in the drug delivery systems
{DDSs). Over the past fow decades, nanotechnology has come up with
the development of more specialized NPs (Koo et al. 1). Hence, this
chapter describes methodologies used to synthesize polysaccharide NPs and
primarily focused on the polysaccharide based nanogels as the carrier of

pharmaceutical compounds (Basu et al 2015; Banerjee et al., 2017).
Polyzacharids Nanepartcles: Prepartion and Copyright © 2021 Elevier Inc. ass
Hiomedical Applicai All rights reserved.
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Environment and Green Technology 4

Moitri Let, Krishnendu Majhi, Ashutosh Kabiraj,
and Rajib Bandopadhyay

Abstract

Due to the rapid increase in population, the process of industrialization and
urbanization are also upsurge in a parallel manner. The nondegradable pollutants
generated by anthropogenic activities show a detrimental effect on the biosphere.
Various pollutants like heavy metals, oil spills. pesticides, fungicides, solvents.
plentiful plastics, and industrial effluents cause several environmental health
risks. For healing the environment, a sustainable solution, that is, green technol-
ogy has come out. Green technology also known as clean technology reduces
environmental pollution and conserves natural resources. Nowadays, the technol-
ogy is very much acceptable for having advantages like zero or low emission of
greenhouse gases. conservation of energy and natural resources, minimization of
environmental degradation, and better use of renewable resources. There are
some trending green technologies, like Bi iation, Bi li
Phytoremediation, Bioaugmentation, Bioflocculation, Biosurfactant, Biocatalyst,
Membrane Bioreactor (MBR)., Wetlands, Nanogreen Technology (NGT).
etc., which are used to rescue and secure the environment from the toxic
pollutants. Various biological organisms like microbes (Acinerobacter, Pseudo-
maonas eic.), algae ( Chioreila, Desmodesmus etc.), plants (Amaranthus, Cametlia
sinensis etc.) or their byproducts (exopolysaccharides, enzymes, phenolic
compounds, nanomaterials etc.) are involved in various mechanisms of green
technology. In this chapter. various mechanisms of green technology and their
widespread applicability have been piled for envi 1 inabk
development
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