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PREFACE

The existence of diseases/disorders his commenced from the beginning of
civilization on the Earth. In the ancient world, the occurrences of morbidity
and mortality used to be higher, and this was ascribed to be resulting from
the wrath of deities, owing to ignorance among the society. Contemporary
scientists have faced a lot of trouble while attempting to demonstrate the
treatment potential of medicines. However, as science evolved further, the
significance of drugs to cure and mitigate certain ailments has recieved
acceptance from people to whom these have done wonders. Substantially,
it was recognized that the active ingredients warranted to be dispensed as
dosage forms, which usually comprised drugs and excipients.

There has been an overwhelming growth of nanotechnology in a variety of
aspects that we routinely encounter. The uses of nanotechnology embrace mate-
rials science, engineering, medicine, dentistry, drug delivery, and so forth. The
development relevant to the delivery of pharmaceutical active ingredients are of
paramount concern for researchers working in domains of academia and industry.

In line with the above, the objective of this present book is to provide
its readers updated knowledge about several nanoparticulate carriers. To
accomplish this, the content of this book is written by adept, qualified, and
well-known scientists and researchers from all over the world. The audi-
ence of the present book encompasses postgraduate students, researchers,
academicians, scientists, and industrialists.

This book, Nanoparticulate Nanocarriers Approaches in Drug
Delivery, is comprised of 12 chapters divided into four sections, which entail
an introduction of nanoparticulate, nanocarriers, physicochemical features,
generalized, and specific applications dealing with drug delivery in particular.
The materials used, as well as formulation and characterization, have been
discussed in detail. The emphasis of certain chapters is to provide the authors’
specific input regarding treatment of a disease/disorder causing high mortality.

PART I: APPLICATIONS OF NANOPARTICLES

Chapter 1: Polymeric Nanoparticles: General Features, Polymers, and
Formulation Aspects, written by Marcos Luciano Bruschi and colleagues,
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introduces the terminology prevailing in nanoscience. Further, it provides
an overview of various polymers explored for preparation of nanoparticles.
Subsequent to this, techniques/procedures to formulate nanoparticles have
been discussed.

The details of general principles of nanoparticles have been presented in
Chapter 2: Nanoparticles in Drug Delivery: General Characteristics, Applica-
tions, and Challenges, written by Khushwinder Kaur. The chapter deliberates
over the potential of nanoparticles in the treatment of diseases such as cancer,
Alzheimer’s, and so forth. Further, the challenges faced while attempting
delivery through these nanocarriers are also described.

Chapter 3: Nanoparticles as Nanopharmaceuticals: Smart Drug Delivery
Systems, written by Md. Sahab Uddin, gives an elaborated discussion of
nanoparticles, covering a general introduction, characterization techniques,
manufacturing, and classification of different nanoparticles. Future oppor-
tunities as well as challenges have been mentioned in the last section of the
chapter.

A customized approach with respect to applications of nanoparticles in
cancer is described by Chapter 4: Nanoparticles Advance Drug Delivery for
Cancer Cells, written by Hani Nasser Abdelhamid and Hui-Fen Wu. The
authors claim that this book chapter is a valuable reference source for those
scientists working in the field of pharmaceutical sciences, medicine, bion-
anotechnology, materials science, biomedical sciences, and related areas
of life sciences. They have focussed on the most relevant references and
concisely summarize the findings with illustrated examples.

Chapter 5: Nanotechnology-Based Formulations for Drug Targeting
to the Central Nervous Systems, written by Josef Jampilek and Katarina
Kralova, deals with specific targeting to organs/systems in the CNS. This
contribution is focused on the effects and CNS targeting of nanoscale formu-
lations containing drugs such as antiepileptics, antipsychotics, anxiolytics,
antidepressants as well as drugs applied for treatment of schizophrenia and
Parkinson’s and Alzheimer’s diseases. The benefits connected with their
application (e.g., reduction of required drug dose at bioavailability increase,
reduced side effects due to decreased toxicity against nontarget cells, prolon-
gation of time in circulation) are highlighted as well.

PART Il: METALLIC NANOPARTICLES

The description of various magnetic nanoparticles is given in Chapter 6:
Magnetic Nanoparticles for Drug Delivery, written by Meenakshi Ponnana



Preface xxiii

and Lakshmi Kiran Chelluri. This chapter covers the physical and chemical
properties, applications, their fabrication, enhanced targeting through passive,
active, and physical magnetic targeting mechanisms, route of their admin-
istration through oral, parenteral, intranasal, dermal and transdermal routes,
imaging capabilities, innovative approaches for using stem cells and their in
vivo tracking. In addition, future perspectives and challenges faced by magnetic
nanoparticles in the drug delivery and their scope have also been addressed.

Chapter 7: Overview of Applications of Gold Nanoparticles in Therapeu-
tics, written by Juliana Palma Abriata and colleagues, provides an overview
of specialized gold nanoparticles. The objective is to present and discuss
some aspects of gold nanoparticles (GNP) development and its use in the
drug delivery field. In the beginning, different types of GNP, its produc-
tion methods, and characterization have been described. Then, the different
functionalization options, using small molecules or macromolecules, are
discussed. Finally, the stimuli-responsive GNPs are described. Interestingly,
ongoing clinical trials have been presented in tabular form.

The uses of iron oxide nanoparticles for treatment of cancer have been
discussed in Chapter 8: Superparamagnetic Iron Oxide Nanoparticles: Appli-
cation in Diagnosis and Therapy of Cancer, written by Ljiljana Djekic. This
chapter provides an overview of the main research aspects with respect to
superparamagnetic iron oxide nanoparticles (SPIONs), including common
approaches for magnetite core synthesis; main strategies for coating and
functionalization of SPIONs surface with targeting ligands, imaging or
therapeutic moieties, drug release mechanisms; the principles of their usage
in magnetic fluid hyperthermia (MFH) and magnetic resonance imaging
(MRI); and safety considerations. The potential for enhancement of diag-
nostic and therapy of cancer is described in detail.

PART IlI: LIPID-BASED NANOPARTICULATES

Chapter 9: Solid Lipid Nanoparticles: General Aspects, Preparation Methods,
and Applications in Drug Delivery, written by Marcos Luciano Bruschi and
colleagues, addresses widespread applications of lipid nanoparticles as
carriers for different drugs. This chapter brings a combination of information
from the beginning of the development of these systems, in the 1990s decade
until modern studies, approaching the main preparation methods and also
the lipid nanoparticle evaluation as drug delivery systems through different
application routes. In addition, toxicity issues have also been mentioned in
the last section of this chapter.



XXiV Preface

The focused information of solid lipid nanoparticles in the treatment
of skin lesions is given by Chapter 10: Solid Lipid Nanoparticles in Drug
Delivery for Skincare, written by Sheefali Mahant and associates. The present
chapter provides a detailed account of solid lipid nanoparticles (SLNs) as
dermal carriers, covering their composition, production, characterization,
release profile, cosmetic benefits, and the studies carried out. A list of recent
patents on SLNs for drug delivery in skin care has also been included.

PART IV: NEWER NANOARCHITECTURES

Chapter 11: Dendrimers in Gene Delivery, written by Bhupinder Kaur and
colleagues, describes the applications of dendrimers in gene delivery. This
chapter focuses on the basic mechanisms of gene delivery and dendrimer-
based gene delivery. The variety of approaches for gene delivery are
described in the beginning, then uses of branched polymeric structures for
transfer of genetic information are provided.

An overview of nanoscience-based preparations of carbon nanotubes
for the treatment of infections has been presented in Chapter 12: Carbon
Nanotubes for Drug Delivery: Focus on Antimicrobial Activity, written by
Marcia Ebling de Souza and associates. The authors have provided a general
introduction of CNTs in the first half of chapter. The latter half deals with
diverse uses of these carriers in control of various microorganisms. The
conclusion summarizes the chapter with mention of future perspectives.
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