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Reena Saxena, Amit Lochab, and Megha Saxena

Abstract Environmental concerns like water and soil pollution have affected the
health of entire ecosystem. This situation is getting even worse as the burden on
limited resources is increasing by leaps and bounds. Continuous rise in population
is forcing more pollutants in the environment to meet their demands. Removal of
these pollutants through eco-friendly methods have become the centre of attention
now. Nanomaterials have been applied to remediate polluted water and soil as they
possess high surface area for adsorption and sensing of the various toxic pollutants.
This chapter gives a precise review of the research work for environmental remedi-
ation using magnetite carbon nanomaterials. Magnetite carbon nanomaterials have
represented themselves as an efficient alternative for the treatment of both inorganic
and organic pollutants. It also includes information about the various techniques
being employed for the remediation process of various toxic metal ions and dyes.
Further optimized parameters such as pH, temperature, contact time and capacity
are also discussed which is essential for effective treatment of pollutants, and their
applications in different real samples are briefly discussed.

Keywords Carbon nanomaterials - Environmental remediation - Magnetite *
Metals + Dyes

1 Introduction

Our environment is getting polluted day by day due to rapid industrialization. The
proliferation of industries and commercial activities is the demand of increasing
population. The effluents from these industries are the main cause of pollution. The
by-products of industries such as dyes effluents, toxic chemicals, heavy metal, and
traces of pesticides have profound impact on environment. Toxic heavy metal ions
like Hg, As, Cd, Pb, etc., have ability to either replace the essential metal ions
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Sandhya Rai, Amod Kumar, Indrakant Kumar Singh,
and Archana Singh

Abstract

Among all the crop diseases, seedborne diseases occur most commonly.
Seedborne diseases are one of the major issues leading to low crop yield. A
number of pathogens like viruses, bacteria, and fungi are the main causative
agents of seedborne diseases. There are various modes of seed infection either at
the dormant stage or at maturity stage that reasons abnormalities in seeds. These
pathogens are continually transferred from one generation to another with seeds
and grounds for crop loss every season. The most effective way for protection
from seedborne diseases at an early stage is by detecting and controlling
pathogens. Disease-free seeds are very important for high yield. Across the
world, most of the cereals are grown from seeds. Seeds are traded across the
countries, which lead to the transmission of seedborne disease and an efficient
way to plant disease dispersal. Therefore, strong seed managements will be very
important to cope up with increased food demand. These seed diseases are mostly
controlled by physical and chemical treatments, but use of chemicals is hazardous
to seeds and to the environment. Therefore, nowadays, biocontrol agents are
recommended for controlling seedborne diseases. New methods are constantly
being developed to make disease-free seeds.
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Abstract

A cluster of extremely reactive moieties that have advanced as key regulators of
significant signaling pathways, termed as reactive oxygen species (ROS) are
quintessential. Cellular functions including gene expression are maintained by
modest levels of ROS, the levels are constitutively higher in cancer cells owing to
enhanced metabolic rate causing hypoxia as well as gene mutation. Elevated ROS
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Abstract

Out of all the cancers, lung cancer is the most devastating causing mortality
worldwide out of which ~90% of deaths are from non-small-cell lung cancer
(NSCLC). Early diagnosis and ineffective traditional therapies lead to poor
prognosis and percent survival in patients suffering from lung cancer. Redox
signalling enacts a crucial role in controlling numerous disease biology and
cellular signalling pathways. Lately, nanomedicine (application of nanotechnol-
ogy in biology and medicine) has been revealed to normalize the growth of
cancer. With the dawn of robust proteomics and sequencing techniques,
immunohistochemistry and identification of novel conclusive biomarkers cou-
pled with improved understanding of the molecular mechanisms regarding cancer
are quintessential for targeting redox biology. Herein, a detailed overview of the
recent advances in therapeutics includes nano-strategies over conventional thera-
peutics for targeting redox biology thereby affecting the various cell death
mechanisms.

Keywords

Lung cancer - Nanotheranostics - Redox biology - Cellular and molecular
mechanism
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1. Introduction

Over the past six decades, varied nanoparticulate systems, including liposomes, nano-
somes, nanospheres, nanocarriers, and nanocapsules, are being used in drug delivery
for targeting of ultrafine particles and macromolecules (e.g., RNA, DNA, and proteins)
and therapeutic molecules [ 1-5|. The versatile nature and exceptional properties of nano-
particles make them promising candidates for a vanety of applications in nanomedicine.
Ensuring safe and effective biomedical applications of nanomaterials would require a
complete understanding of the interaction between the matenal and its biological
response in the body. Hypothetically, a drug-loaded nanocarmer protects the active mol-
ecules against degradanion and inactivation of drug en route the desired site. This often
results in degradation of the active agent necessary for opumal therapeutic effectiveness
with negligible drug-induced side effects. For delivering chemotherapeutic molecules to
solid tumors the notion of risk-to-benefit ratio is stll crucial as a narrow therapeutic
window exists for toxic molecules when compared to the steep dose-response curve
(Fig. 1) [1].

Moreover, the morphology, including shape, size, and surface chemistry, can be
manipulated to dictate the pharmacokinetics (PK) and biotargeting, depending on the
nature of disease, developmental stage, as well as location of the disease. Biocompaubility
should be comprehended with a focus on biological milie in which the biomatenal has to
function [6). Mechanistic models for physiology-based PK (PBPK) studies are mathemat-
ical n nature because the data are collected and assembled based on human physiological
and anatomical charactenstics. The physicochemical parameters of the drug molecules
undergo a complex process of absorption, distnbution, metabolism, and excretion |7}.
Therefore PBPK models are capable of predicting drug bioavailability, distribution, effi-
ciency, and toxicity, once coupled with pharmacodynamic (PD) models that predict the
pharmacological response based on drug exposure at the site of action [5].

* These authors contnbuted equally to this chapter.
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Abstract

Rheumatoid arthritis (RA) is a progressive autoimmune inflammatory
disorder characterized by cellular infiltration in synovium causing joint
destruction and bone erosion. The heterogeneous nature of the disease
manifests in different clinical forms, hence treatment of RA still remains
obscure. Treatments are limited owing to systemic toxicity by dose-
escalation and lack of selectivity. To overcome these limitations, Smart drug
delivery systems (SDDS) are under investigation to exploit the arthritic
microenvironment either by passive targeting or active targeting to the
inflamed joints via folate receptor, CD44, angiogenesis, integrins. This
review comprehensively deliberates upon understanding the
pathophysiology of RA and role of SDDSs, highlighting the emerging trends

for RA nanotherapeutics.
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