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PREFACE

The field of nanotechnology has been a constantly evolving arena of science 
and technology. In recent times diversified applications of nanotechnol-
ogy-based products have definitely helped human beings. Nanotechnology 
has been observed to uplift the level of sophistication through a variety of 
ways. The uses of nanotechnology embrace materials science, engineering, 
medical, dentistry, drug delivery, etc. The utilities relevant to drug deliv-
ery are of interest to pharmaceutical manufacturers, healthcare personnel, 
and researchers. The last few decades have witnessed enormous develop-
ments with respect to the delivery of active pharmaceutical ingredients to 
the target sites, thereby sparing the normal functioning biological systems. 
The nanomaterials purported to be used in biological systems are termed 
‘nanobiomaterials.’

Keeping the drug delivery aspect of nanobiomaterials under consid-
eration, this volume is an endeavor to furnish the requisite information to 
readers. The content of this book is written by highly skilled, experienced 
and renowned scientists and researchers from all over the world. They pro-
vide updated knowledge to provide drug delivery information to readers, 
researchers, academician, scientists and industrialists around the globe.

The book Nanobiomaterials: Applications in Drug Delivery is com-
prised of 14 chapters that provide an introduction to nanobiomaterials, their 
physicochemical features, their 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 specific input regarding treatment of a disease/disorder 
causing the highest mortality.

Chapter 1, Nanoparticulate Nanocarriers in Drug Delivery, written by 
Raj K. Keservani and colleagues, introduces the terminology prevailing in 
nanoscience. Further, it provides an overview of various nano-systems used 
for the delivery of drug molecules. The authors have summarized the nano-
carriers with their key characteristics.

The details of general principles, classification, and methods of prepa-
ration of nanoparticles have been presented in Chapter 2, Nanoparticles: 
Formulation Aspects and Applications, written by Sushama Talegaonkar and 



associates. The authors have discussed metallic and non-metallic nanoparti-
cles with suitable instances. In addition, they provide a thorough coverage of 
polymeric nanoparticles. The polymers of natural origin as well as synthetic 
ones are adequately described.

Chapter 3, Physical and Chemical Properties of Nanobiomaterials, 
written by Sumitra Nain and colleagues, gives a brief account of physico-
chemical attributes of nanoparticles. The last section of chapter summarizes 
applications of nanobiomaterials in tabular form.

Different aspects of drug delivery are described in Chapter 4, Introduction 
to Drug Delivery, written by Mila A. Emerald. The author has provided infor-
mation regarding controlled release drug delivery systems with examples of 
polymers exploited for this purpose. The various routes by which the drug 
could be delivered have been discussed. The biosafety issue has also been 
addressed in this chapter.

The description of biodegradable polymers is provided by Chapter 5, 
Application of Nanobioformulations for Controlled Release and Targeted 
Bio-distribution of Drugs, written by Josef Jampílek and Katarína Kráľová. 
Nanoparticles-based preparations made up of biodegradable natural and 
synthetic polymers have been discussed following a brief introduction of 
nanotechnology-based products and their pros and cons. The studies hav-
ing mention of bio-distribution of drug molecules have been chosen in 
order to offer the reader accurate information regarding targeting aspects of 
nanotechnology.

The uses of nanoparticles for drug delivery and other fields of medi-
cine have been discussed in Chapter 6, Targeted Delivery Systems-Based on 
Polymeric Nanoparticles for Biomedical Applications, written by Sa Yang 
and associates. The authors have provided information relevant to tumor tar-
geting. The drugs as well as genes that have been incorporated in polymeric 
nanoparticles have been prominently described. The details of polymers 
covered both of natural origin and synthetic ones.

The customized applications of nanobiomaterials-based on specific 
requirements are given by Chapter 7, Smart Delivery of Nanobiomaterials 
in Drug Delivery, written by Mirza Sarwar Baig and associates. The authors 
have strived to provide an overall preview of nanobiomaterials (NMs) or 
nanoparticles (NPs) and their applications in life sciences and medicine, 
insight into the drug delivery system (DDS) plus most recent developments 
in this field. Finally they discuss the limitations and future of NMs.

xviii Preface



An overview of nanoscience-based preparation for the treatment of can-
cer has been presented in Chapter 8, Advances of Nanotechnology in Cancer 
Therapy, written by Urmila Jarouliya and colleagues. The authors have dis-
cussed a number of preparations having relevance in tumor treatment. The 
targeting to the cancerous tissues the core of this chapter. Moreover, the 
clinical and preclinical status of nanocarriers has been described covering 
future prospects.

Chapter 9, Nanobiomaterials for Cancer Diagnosis and Therapy, written 
by Cecilia Cristea and associates, deals with testing protocols and treatment 
approaches in tumor therapeutics. The authors have provided a brief pre-
amble to different nanocarriers for cancer diagnosis; thereafter, the mecha-
nism of tumor targeting have been discussed in detail. In addition, novel 
nanotechnology-based drug carriers have been described with respect to 
tumor therapy.

Chapter 10, Nanobiomaterials for Cancer Therapy, written by Kevin J. 
Quigley and Paul Dalhaimer, gives a focused view of nanocarriers explored 
for drug delivery in cancer and that have demonstrated improved drug 
delivery to tumor sites. The authors have availed the current status of nan-
otechnology-based drug formulations. Subsequently the hurdles posed by 
biological milieu have been discussed. Attempts to overcome barriers have 
also been described.

Chapter 11, Nanotechnology in Hyperthermia-Based Therapy and 
Controlled Drug Delivery, written by Anamaria Orza and Christopher Clark, 
describes the drug delivery approaches based on phenomenon of hyperther-
mia. The in-depth details regarding the mechanism of such systems have 
been provided in this chapter. Moreover, characterization of nanotechnology 
products has been described with incorporating recent studies. An outlook 
of obstacles and future course of hyperthermia-based formulations is also 
given.

Chapter 12, Nano Carrier Systems of Ubidecarenone (Coenzyme Q10) 
for Cosmetic Applications, written by N. K. Yadav and colleagues, has 
addressed the eternal desire of men and women to look beautiful. However, 
females appear more concerned toward beauty versus their counterparts. 
The cosmetic applications of antioxidant enzymes have been elaborated on 
with suitable instances wherever applicable. The variety of nano prepara-
tions incorporating Coenzyme Q10 has been discussed. A summary of cos-
metic products is provided in tabulated form.

Preface xix



Chapter 13, Nanobased CNS Delivery Systems, written by Rahimeh 
Rasouli and Mahmood Alaei-Beirami, deals in drug delivery to the brain by 
different nanotechnology-based products. The authors have provided details 
with respect of the brain’s physiology, inherent barriers in the way of drug 
delivery and emergence of nanotechnology. Further, the formulations are 
discussed with a focus on targeting aspect to organs of central nervous sys-
tem (CNS).

The details of nanocarriers employed for delivery of genes have been 
provided in Chapter 14, Nanobiomaterial for Non-Viral Gene Delivery, writ-
ten by Kirti Rani Sharma. As we are familiar with the fact that the delivery 
of genes is carried out predominantly by viral vectors, the author has com-
plied information regarding use of variety of nanosystems to deliver genes 
in treatment of diverse ailments.
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