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9.1 Introduction
Nanomaterials [nanoparticles (NPs)] are tiny particles that range in size from 1 to 100 nm in
diameter. The physical, chemical, and biological characteristics of materials are altered as
they are reduced to a nanometer scale (1029 m), leading to new uses (Sana et al., 2020). One
of the most important recent technical advancements is nanotechnology’s use in food pack-
aging. It enhances the functionality of food packaging in ways that traditional packaging can-
not. It also protects the quality of food while extending the shelf life of food during transit

217Biogenic Sustainable Nanotechnology. DOI: https://doi.org/10.1016/B978-0-323-88535-5.00003-2
© 2022 Elsevier Inc. All rights reserved.

https://doi.org/10.1016/B978-0-323-88535-5.00003-2
Shailu
Highlight

Shailu
Highlight



and storage. Some NPs provide health advantages in addition to improving food safety and
quality. Nanomaterials might also operate as carriers for active ingredients like biocides and
antioxidants. Such characteristics are in accord with the food industry’s current aspirations
for innovative, cost-effective, biodegradable, and environment-friendly packaging materials
(Bumbudsanpharoke & Ko, 2015). Consumer desire for safe and high-quality food items with
a long shelf life has prompted the development of active packaging. It differs from other
forms of food packaging in that it allows interaction among a food product, its packaging,
and the food ecosystem, ensuring food safety and quality. Active packaging allows for the
intentional release or absorption of chemicals toward or away from the packed food and its
habitat (Singh et al., 2016). Nanomaterials may be included in the matrix of food packaging
or applied to the surface in general. To ensure food quality and safety, other approaches
include putting nanomaterials among different layers. Nanomaterial’s absorption into biopo-
lymers as a technique of food preservation is a promising breakthrough (Peighambardoust
et al., 2019).

Because of their powerful biocidal capabilities, metal NPs are typically employed in active
packaging. Because of their exceptional biocidal effects, ability to protect cells from free radi-
cals, minimal toxicological effects, increased biological action, and satisfactory bioavailability
in comparison to other sources of selenium element, selenium nanoparticles (SeNPs) are
among NPs that have potential application as a biocide in biopolymers. Physicochemical
approaches have previously been used to make SeNPs. These procedures, however, need the
use of acidic pH, high temperatures, and powerful chemicals, resulting in NPs that are
unsuitable for food packing. Green synthesis approaches, including the use of microorgan-
isms or plant extracts, as an alternative, seems to be gaining popularity in recent years (Sana
et al., 2021). Biological approaches are believed to be safe, simple, and cost-effective, and
they create NPs that are chemical-free (De Moura et al., 2012; Jagadish et al., 2018).

In active food packaging, SeNPs have been used in a few trials as an antibacterial and
antioxidant agent. SeNPs inserted into a multilayer film comprising an exterior layer of poly-
ethylene terephthalate (PET) and an interior layer of low-density polyethylene (LDPE) were
shown to have antioxidant action by a group of researchers (LDPE). The thickness of the film
was discovered to have a significant impact on its antioxidant capability. The easier the free
radicals diffused into the packing film were effectively scavenged, the thinner the film was.
The antioxidant effects of SeNPs embedded into laminates were later effectively proved on
actual food samples by inventors. Due to a confidentiality agreement with the supplier,
the laminates’ recipe was not revealed. SeNPs absorbed in gelatin and furcellaran composite
films and furcellaran alone packaging have also shown to have biocidal effects. In these
investigations, however, physicochemical procedures were used to synthesize the SeNPs.
Because the use of NPs in food packaging is still relatively new, data on SeNPs migration
from food packaging into food is sparse. Using hazelnuts wrapped in SeNPs-based LDPE
multilayer packaging, researchers explored SeNP migration. According to their findings,
SeNPs from packaging did not migrate much into meals. Despite this, additional research on
SeNP migration in different packaging materials is required. Such research will give scientific
proof of the possible dangers of NP migration into food. It is also worth noting that
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2.1 Introduction
Nowadays numerous metal-based nanoparticles (NPs) proposes greater attention towards
photocatalytic, antibacterial, and anticancer, pathogenic microorganisms, and malignance
cell lines.

NPs are extensively expanded because of their promising characteristics; besides
emerging field of research, they are organized simple plus non-toxic. For instance, nickel
oxide (NiO) NPs have widespread uses that were investigated in different fields of science
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including agriculture, pharmaceutical industry, and biomedical environment (Chen et al.,
2013). Similarly, Ni NPs are broadly useful in various grounds as adsorbents, solar and
fuel cells, catalytic agents, gas sensors, magnetic, and antibacterial resources (Berchmans
et al., 1995; Kumar et al., 2015). Their unit magnitude, morphology, and extraordinary
crystalline nature make more impact of physiochemical things, so it is of unlimited signif-
icance to bio produce NiO NPs with minor particle dimension, rather fewer than 20 nm,
which might accomplish the efficacy of their functions (Huang et al., 2001). In last dec-
ades nanomaterials attracted the relevance of a large number of researchers due to their
diverse physicochemical characteristics from bulk materials.

These exclusive properties originated from the large surface area of NPs that caused to
their solicitations in many areas remarkably in catalysis (Chaudhary et al., 2015; Mondal
et al., 2020). Among the nanomaterials, NiO NPs have a cherished nanostructure due to
their advantageous electronic, magnetic, and catalytic chattels (Lambat et al., 2019; Tanna
et al., 2015). Distinctive procedures have been used by scientists in formulating NPs, and
these may incorporates chemical, biogenic, and organic techniques (Khedkar et al., 2020;
Nasrollahzadeh et al., 2015). Inappropriately, their drawbacks like rigorous energy ingestion
in physical process extract the technique very costly. Moreover, the consumption of toxic
chemicals like sodium borohydride, or sodium citrate, as a reducing agent in chemical
method confines function in medical pitches (Narayanan & Sakthivel, 2010). The most vital
topographies of NiO are outstanding electrochemical constancy, little cost, endurance, and a
noble ion storage substantial with great distance optical density (Chaudhary, Potbhare, et al.,
2020; Mohammadijoo et al., 2014; Patil & Kadam, 2002; Yuvakkumar et al., 2014).

Numerous approaches are used for the production of NPs, for example, physical, chemi-
cal, enzymatic, and biological. Physical methods include plasma arcing, ball milling, thermal
evaporation, spray pyrolysis, ultrathin films, pulsed laser desorption, lithographic methods,
sputter deposition, layer-by-layer progress, molecular beam epistaxis, and dispersal flame
production of NPs (Joerger et al., 1999; Chaudhary et al., 2017). The foundation of the plant
extract is known to stimulate the features of the NPs (Umekar et al., 2020). This is because
altered extracts encompass different intensities and amalgamations of an organic reducing
agent (Mukunthan & Balaji, 2010).

Including these, the herbal-extract-mediated synthesis of NPs has expressively expanded
the courtesy because of its easiness (Chouke et al., 2019; Umekar et al., 2021). The herbal
extract can act as a durable dropping, soothing, and surpassing agent and has drawn the
notice of scientific community due to its simple, fast, cost operative, and ecofriendly nature
(Chaudhary et al., 2021). In the formation of NiO NPs, more care has been given toward
the biosynthesis of NPs (using plant extracts), predominantly because of their accessibility,
easiness, cost active, and nature-friendly attitude (Ahmed et al., 2019; Potbhare, Chaudhary,
et al., 2019). Furthermore, the herbal extracts act as both reducing and capping agents,
thus preventing the accumulation of Ni NPs (Imran Din & Rani, 2016). NiO NPs have fasci-
nated various academics because of their chemical stability, superconductivity, electrocataly-
sis, and electron allocation potential. Nanoscaled NiO with a wide bandgap of 3.7�40 eV
is an inherent p-type semiconductor used in a widespread range of biological functions

42 Biogenic Sustainable Nanotechnology





Contents

List of contributors xvii

Preface xxiii

1. Building nanomaterials with microbial factories 1

PABLO E. ANTEZANA, SOFIA MUNICOY AND MARTIN F. DESIMONE

1.1 Introduction 1

1.2 Mechanisms of metal nanoparticles synthesis by bacteria 3

1.3 Nanoparticle biosynthesis 7

1.3.1 Silver nanoparticles 7

1.3.2 Gold nanoparticles 11

1.3.3 Magnetite nanoparticles 14

1.3.4 Copper nanoparticles 19

1.3.5 Selenium nanoparticles 21

1.3.6 Quantum dots 24

1.4 Conclusion 29

1.5 Future prospects 29

Acknowledgments 30

References 30

2. Phytofabrication of nickel-based nanoparticles:
focus on environmental benign technology and
therapeutic perspectives 41

KANHAIYA M. DADURE, DEBARSHI KAR MAHAPATRA,
ANIMESHCHANDRA G.M. HALDAR, RATIRAM G. CHAUDHARY AND
AJAY K. POTBHARE

2.1 Introduction 41

2.2 Current status of Ni-based nanoparticles 44
v



2.3 Fabrication of Ni-based nanoparticles 47

2.3.1 Fabrication of NiO nanoparticles using plant extracts 47

2.3.2 Fabrication of NiO nanoparticles using microbes 47

2.4 Conclusion and future perspectives of Ni-based nanoparticles 51

References 51

3. Bacterial cellular mechanisms for synthesis of
green nanostructured compounds 59

SIMPAL KUMARI, ZHI FENG LI AND MIAN NABEEL ANWAR

3.1 Introduction 60

3.2 Microorganism involved in the synthesis of nanoparticles 60

3.2.1 Bacteria 61

3.2.2 Fungi 62

3.2.3 Cyanobacteria 64

3.2.4 Others 64

3.3 Synthesis of bacterial nanoparticles by using cellular
mechanism 65

3.3.1 Extracellular mechanism 65

3.3.2 Intracellular mechanism 67

3.4 Application of biologically synthesized nanoparticles 67

3.4.1 Food 68

3.4.2 Agriculture 68

3.4.3 Environment 68

3.4.4 Biomedical 68

3.4.5 Textiles 69

3.4.6 Renewable energy 69

3.4.7 Electronics 69

3.5 Conclusion 69

References 69

vi Contents



4. Ecofriendly microorganism assisted fabrication of
metal nanoparticles and their applications 77

SUDIP MONDAL, MANJIRI S. NAGMOTE, SURAJ V. KOMBE, BARUN K. DUTTA,
TRIMURTI L. LAMBAT, PRASHANT B. CHOUKE AND ANIRUDDHA MONDAL

4.1 Introduction 77

4.2 Bacteria-mediated synthesis 79

4.2.1 Copper nanoparticles synthesis by bacterial font 79

4.2.2 Silver nanoparticles synthesis by bacterial font 81

4.2.3 Gold nanoparticles synthesis using different bacterial
font 86

4.3 Fungi-mediated synthesis 91

4.3.1 Copper nanoparticles synthesis by fungi font 91

4.3.2 Silver nanoparticles synthesis by fungi font 94

4.3.3 Gold nanoparticles synthesis by fungi font 98

4.4 Conclusion 99

References 100

5. Herbal spices and nanotechnology for the benefit of
human health 107

SHALINI JIWAN CHAHANDE, RASHMI JACHAK, RAGINI CHAHANDE
AND PALLAVI PANTAWANE

5.1 Introduction 107

5.2 Complementary role of spices and nanotechnology in
development of herbal medicine 108

5.3 Journey of spices for the betterment of human life 111

5.3.1 Spices from kitchen to clinic 111

5.4 Ancient to current status of the use of herbal spices and
nanotechnology 112

5.5 Use of spices as a source of natural color 115

5.6 Use as a natural source of antioxidant and antimicrobial
agents 116

5.7 Need for bioprospection of herbs and spices 117

Contents vii



5.7.1 Medicinal bioprospecting 118

5.7.2 Bioprospection of essential oils for medicinal uses 118

5.7.3 Bioprospection of products from herbs and spices 119

5.7.4 Bioprospecting of spices and herbs for drug discovery 121

5.8 Issues and challenges with herbal nanomedicines 121

5.9 Conclusion and future perspectives 123

References 123

6. Nanoparticles for sustainable agriculture: innovative
potential with current and future perspectives 131

SUBHASH RUPCHAND SOMKUWAR, RATNNADEEP C. SAWANT,
PRASHANT P. INGALE, DHANRAJ T. MASRAM AND
RUPALI RAMESH CHAUDHARY

6.1 Introduction 131

6.2 Nanopesticides: agro-based formulations for pest control 132

6.3 Nanofertilizers: recent trends and prospect in agriculture
system 134

6.4 Nanoparticles: uptake, translocations, and plant growth 136

6.5 Recent advances in nanoparticles for plant protection 137

6.6 Nanomaterials as agents to smart monitoring 138

6.7 Nanoparticles for managing the agricultural postharvest
waste 139

6.8 Future perspective 140

6.9 Conclusion 140

References 140

7. Fabrications and applications of
polymer�graphene nanocomposites for sustainability 149

AJAY K. POTBHARE, TRUPTI S. SHRIRAME, VIDYASAGAR DEVTHADE,
SACHIN T. YERPUDE, MAYURI S. UMEKAR, RATIRAM G. CHAUDHARY AND
GANESH S. BHUSARI

7.1 Introduction 150

7.2 History background of polymer�graphene nanocomposites 152

viii Contents



7.3 Overview of polymer�graphene nanocomposites 154

7.4 Preparation methods polymer�graphene nanocomposites 155

7.4.1 Solution cast technique 155

7.4.2 Melt mixing technique 156

7.4.3 In situ polymerization 157

7.4.4 Electrospinning technique 157

7.4.5 Electrodeposition 158

7.5 Modification techniques for graphene and graphene oxide 158

7.5.1 Grafting 158

7.5.2 Atom transfer radical polymerization 158

7.5.3 Radical polymerization techniques 159

7.5.4 Condensation techniques 159

7.6 Interactions of graphene oxide and graphene with polymers 160

7.6.1 Interactions of graphene oxide in polymer matrices 160

7.6.2 Interactions of graphene in polymer matrices 160

7.7 Natural polymers nanocomposites 161

7.7.1 Chitosan/graphene/graphene oxide nanocomposites 161

7.7.2 Cellulose/graphene/graphene oxide nanocomposites 162

7.8 Synthetic polymers nanocomposites 162

7.8.1 Polyvinylidene fluoride/graphene/graphene oxide
nanocomposites 162

7.8.2 Polyurethane/graphene/graphene oxide
nanocomposites 163

7.9 Conductive polymers nanocomposites 164

7.9.1 Polypyrrole/graphene/graphene oxide
nanocomposites 164

7.9.2 Polyaniline/graphene/graphene oxide nanocomposites 165

7.10 Applications of graphene/polymer nanocomposites 166

7.10.1 Antibacterial activity 166

7.10.2 Sensors 167

Contents ix



7.10.3 Energy storage devices 168

7.10.4 High-performance materials 169

7.10.5 Drug delivery 170

7.10.6 Biomedical 171

7.10.7 Water purification 171

7.11 Conclusion 173

References 174

8. Phytofabrication of metal oxide/iron-based
and their therapeutic and their therapeutic potentials:
in-depth insights into the recent progress 185

ANIMESHCHANDRA G.M. HALDAR, DEBARSHI KAR MAHAPATRA,
KANHAIYA M. DADURE AND RATIRAM G. CHAUDHARY

8.1 Introduction 186

8.1.1 Different ways to define NPs 186

8.1.2 Development from ancient to scientific age 187

8.2 Methods for nanoparticles fabrication 187

8.2.1 Mechanical grinding/milling 189

8.2.2 Laser ablation 189

8.2.3 Electro-explosion 190

8.2.4 Chemical vapor deposition 190

8.2.5 Sol�gel process 190

8.2.6 Biological fabrication 190

8.3 Biofabrication of NPs 191

8.4 Phytofabrication of NPs 192

8.4.1 Stem-based phytofabrication 193

8.4.2 Fruit-based phytofabrication 193

8.4.3 Seed/seed coats-based phytofabrication 193

8.4.4 Flower-based phytofabrication 194

8.4.5 Root-based phytofabrication 194

x Contents



8.4.6 Leaves-based phytofabrication 194

8.5 Mechanism of phytofabrication of NPs 194

8.6 Therapeutic potentials of iron-based NPs 197

8.7 Conclusion 204

References 204

9. Highlights of decade long progress of nano-selenium
fabricated from plant biomass: insights into techniques
and mechanisms 217

DEBARSHI KAR MAHAPATRA, ANIMESHCHANDRA G.M. HALDAR AND
KANHAIYA M. DADURE

9.1 Introduction 217

9.2 Selenium nanoparticles 219

9.3 Synthesis 219

9.4 Mechanism of formation of SeNPs 220

9.5 Recent reports of SeNPs formation 221

9.6 Applications in SeNPs in food packing 222

9.7 Toxicity of SeNPs 223

9.8 Conclusion 224

References 224

10. Strategies of nanotechnology as a defense
system in plants 227

RASHMI JACHAK, SHALINI CHAHANDE, JAYSHREE THAWARE AND
RUPALI MAHAKHODE

10.1 Introduction 227

10.2 Nanotechnology in plant defense mechanism 229

10.2.1 Nanobiosensors 229

10.2.2 Nanoencapsulation 231

10.2.3 Metal-based nanoparticles 232

Contents xi



10.2.4 Nanohybrid 234

10.2.5 Nanoantioxidant mechanism 236

10.3 Nanotoxicity and nanobusiness 237

10.3.1 Nanotoxicity—monitored toxicity and potential
health risks of nanomaterials 237

10.3.2 Nanobusiness and its risky path 239

10.4 Conclusion 239

Future line of work 240

References 240

Further reading 248

11. Nanocomposites for dye remediation from
aqueous solutions 249

N.B. SINGH, N.P. SINGH, A.K. SINGH AND LELLOUCHE JEAN-PAUL

11.1 Introduction 249

11.2 Dyes 251

11.3 Nanocomposites 251

11.3.1 Magnetic nanocomposites 253

11.3.2 Metal/metal oxide-based nanocomposites 253

11.3.3 Polymer nanocomposites 255

11.3.4 Hydroxyapatite nanocomposites 257

11.3.5 Carbon-based nanocomposites 257

11.3.6 Ash-based nanocomposites 258

11.3.7 Hydrogel-based nanocomposites 258

11.3.8 Chitosan-based nanocomposites 261

11.3.9 Other types of nanocomposites 261

11.4 Photocatalytic degradation of dyes 261

11.5 Conclusion 265

References 265

xii Contents



12. Sustainable hybrid nanomaterials for
environmental remediation and agricultural
advancement 267

PRERNA KHAGAR, SANGESH ZODAPE, UMESH PRATAP, ATUL MALDHURE,
GAYATRI GAIKWAD AND ATUL WANKHADE

12.1 Introduction 267

12.1.1 Hybrid nanomaterials 269

12.1.2 Designing strategy and properties of hybrid
nanomaterials 269

12.2 Applications of hybrid nanomaterials 272

12.2.1 Polymer-based hybrid nanomaterial 272

12.2.2 Metal�organic framework 274

12.2.3 Phytochemical-based hybrid nanomaterials 279

12.3 Future aspects 283

12.4 Concluding remarks 283

References 283

13. Bacterial synthesis of zinc oxide nanoparticles
and their applications 293

LEKSHMI GANGADHAR, NALLURI ABHISHEK, MADUTHURI VENKATESH,
V.V.S. PRASAD, PENTAKOTA SURYA NAGENDRA, MADAKKA MEKAPOGU,
AMAR P. GARG AND SIVA SANKAR SANA

13.1 Introduction 294

13.2 Synthesis of nanoparticles 294

13.2.1 Top-down approach 294

13.2.2 Bottom-up approach 295

13.3 Classification of nanomaterials 296

13.3.1 Based on source 296

13.3.2 Based on dimension 296

13.3.3 Based on chemical composition 297

13.3.4 Based on toxicity 297

Contents xiii



13.4 Green nanotechnology 297

13.5 Scheming of green nanomaterials 297

13.5.1 Approaches for green nanomaterial synthesis 299

13.6 Zinc oxide 300

13.7 Applications of zinc oxide nanoparticles 301

13.8 Biosynthesis of nanoparticles 303

13.9 Bacterial synthesis of ZnO nanoparticles and its
applications 304

13.10 Conclusions 310

References 310

14. Environmental impact on toxicity of nanomaterials 315

J. PRAKASH ARUL JOSE, LAITH A. YOUNUS, KESAVAN BHASKAR REDDY,
SIVA SANKAR SANA, LEKSHMI GANGADHAR, TIANYU HOU,
ARGHYA CHAKRAVORTY AND PREETAM BHARDWAJ

14.1 Introduction 316

14.2 A brief walk to nanomaterials and their properties 318

14.3 The history of nanomaterials and their creation 318

14.4 Nanomaterial sources 320

14.5 Types and classification of nanomaterials 321

14.5.1 Nanomaterials-based categories 321

14.6 Applications of nanoparticles 324

14.6.1 Applications in drugs and medications 324

14.6.2 Fabrication and materials applications 326

14.6.3 Applications in the environment 326

14.6.4 Applications in electronics 327

14.6.5 Applications in energy harvesting 327

14.6.6 Applications in mechanical industries 328

14.7 Nanomaterial regulations 328

14.8 Nanomaterials problems and risk valuation 329

14.8.1 Nanomaterial toxicity 329

xiv Contents



14.8.2 Toxicity of nanoparticles 330

14.9 The potential for interactions between nanoparticles and
living systems sources and health effects of nanoparticles 331

14.10 Mechanisms of nanoparticle toxicity 332

14.11 Nanoparticles in living systems � the surface effects 336

14.12 Toxicology of nanoparticles 338

14.13 Nanomaterials of different substances and their toxicity 341

14.14 Solving toxic problem 346

14.15 Conclusion 346

References 347

15. Sustainable nanotechnology for human
resource development 357

DIPTI SINGH AND RAGHVENDRA PRATAP SINGH

15.1 Introduction 358

15.2 The nano-agroparticles 358

15.3 Nanotechnology for sustainable practice 359

15.3.1 Chitosan in crop production 359

15.3.2 Chitosan prevents deficiency of micronutrient in
desired crops 360

15.3.3 Chitosan vector for gene delivery 360

15.3.4 Nanotechnology to improve the water quality for
sustainable agriculture 361

15.3.5 Nano-oligodynamic metal particles 361

15.3.6 Nanotechnology for crop yield enhancement 362

15.3.7 Applications of nanotechnology in food industries 363

15.4 Chitosan nanoparticles synthesis 365

15.4.1 Ionotropic gelation 365

15.4.2 Coacervation 365

15.4.3 Coprecipitation 366

15.4.4 Microemulsion method 366

Contents xv



15.4.5 Spray drying method 366

15.5 How to load active principle into chitosan nanoparticles 367

15.6 Function of chitosan nanoparticles 367

15.7 Conclusion and future perspectives 367

References 369

16. Rationale and trends of applied nanotechnology 373

RAGHVENDRA PRATAP SINGH, ALOK R. RAI, RAJSHREE B. JOTANIA,
RATIRAM G. CHAUDHARY AND AHMED ABDALA

16.1 Introduction 373

16.2 Rules and regulations for nanotechnology 374

16.3 Global nanotechnology sectors 376

16.3.1 Nanotechnology industry in the world 377

16.4 Types of nanotechnology 379

16.4.1 Materials nanotechnology 379

16.4.2 Green nanotechnology 380

16.5 Nanotechnology applications 383

16.6 Societal acceptance of nanotechnology 385

References 385

Index 391

xvi Contents



8
Phytofabrication of metal oxide/iron-
based and their therapeutic and their
therapeutic potentials: in-depth
insights into the recent progress

Animeshchandra G.M. Haldar1, Debarshi Kar Mahapatra2,
Kanhaiya M. Dadure3, Ratiram G. Chaudhary4

1DEPARTMENT OF APPLIED CHEMISTRY, PRIYADARSHINI BHAGWATI COLLEGE OF

ENGINEERING, NAGPUR, MAHARASHTRA, INDIA 2DEPARTMENT OF PHARMACEUTICAL

CHEMISTRY, DADASAHEB BALPANDE COLLEGE OF PHARMACY, NAGPUR, MAHARASHTRA,

INDIA 3DEPARTMENT OF CHEMISTRY, BAJAJ COLLEGE OF SCIENCE, WARDHA,

MAHARASHTRA, INDIA 4POST GRADUATE DEPARTMENT OF CHEMISTRY, SETH KESARIMAL

PORWAL COLLEGE OF ARTS AND SCIENCE AND COMMERCE, KAMPTEE, MAHARASHTRA,

INDIA

Chapter outline

8.1 Introduction .............................................................................................................................. 186

8.1.1 Different ways to define NPs ........................................................................................ 186

8.1.2 Development from ancient to scientific age ............................................................... 187

8.2 Methods for nanoparticles fabrication .................................................................................. 187

8.2.1 Mechanical grinding/milling ......................................................................................... 189

8.2.2 Laser ablation ................................................................................................................. 189

8.2.3 Electro-explosion ............................................................................................................ 190

8.2.4 Chemical vapor deposition ........................................................................................... 190

8.2.5 Sol�gel process .............................................................................................................. 190

8.2.6 Biological fabrication ..................................................................................................... 190

8.3 Biofabrication of NPs ............................................................................................................... 191

8.4 Phytofabrication of NPs .......................................................................................................... 192

8.4.1 Stem-based phytofabrication ....................................................................................... 193

8.4.2 Fruit-based phytofabrication ........................................................................................ 193

8.4.3 Seed/seed coats-based phytofabrication ..................................................................... 193

185Biogenic Sustainable Nanotechnology. DOI: https://doi.org/10.1016/B978-0-323-88535-5.00014-7
© 2022 Elsevier Inc. All rights reserved.

https://doi.org/10.1016/B978-0-323-88535-5.00014-7
Shailu
Highlight

Shailu
Highlight



8.4.4 Flower-based phytofabrication .................................................................................... 194

8.4.5 Root-based phytofabrication ........................................................................................ 194

8.4.6 Leaves-based phytofabrication ..................................................................................... 194

8.5 Mechanism of phytofabrication of NPs ................................................................................. 194

8.6 Therapeutic potentials of iron-based NPs ............................................................................. 197

8.7 Conclusion ................................................................................................................................ 204

References ....................................................................................................................................... 204

8.1 Introduction
The present era of science has been stimulating minimization in every sphere of commodity
and technology and rising a new “Era of Nanomaterials.” Science, which is involving a
manipulation of matter in the nanoscale, has revolutionized the scientific field in the name
of nanotechnology. The idea and concept of nanotechnology was conceived by Prof. R.
Feynman in 1959 in his lecture entitled There’s Plenty of Room at the Bottom, delivered at an
American Physical Society meeting where he demonstrated a procedure to manage individ-
ual atoms and molecules. Further, development took place in 1974 at the International
Conference on Industrial Production in Tokyo, where the word nanotechnology was used for
the first time by N. Taniguchi to explain the superthin processing of materials of nanometer
precision leading to the conception of nanosized mechanisms.

Every section of technology has received advantage because of nanoscience in various
forms. The last decade has seen tremendous growth in this domain of science, which brings
about advantages over conventional or available techniques. This has been a priority area of
research for many, creating stalwarts and bringing inquisitive minds together in applying
nanotechnology for the benefits of science and society.

8.1.1 Different ways to define NPs

Nanotechnology is the science of understanding and controlling matter at dimensions of
roughly 1�100 nm. Several organizations have defined nanoparticles (NPs) considered as
standard in terms as shown in Table 8�1.

Table 8–1 Definition of nanoparticles by different organization.

S.
no. Organization

1 American Society of Testing and Materials An ultrafine particle whose length in two to three places in
between 1 and 100 nm

2 International Organization of
Standardization

A particle having spanning of 1�100 nm

3 British Standards Institution All the three dimensions of nanoobject are in the nanoscale range
4 National Institute of Occupational Safety

and Health
A particle having diameter of 1�100 nm and fiber having spanning
of 1�100 nm
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Abstract  Detection of depression through messages sent by a 
user on social media can be a complex task due to the 
popularity and trends in them. In recent years, messages and 
social media has ended up being a very close representation of 

tal state. This is a huge stockpile of 

of various mental illnesses (depression in our case) using 
Natural Language Processing and Deep Learning. This 
project is about constructing a deep learning model using 
NLP to predict such mental disorders. STM networks are 
well-suited to classifying, processing and making 
predictions based on time series data, since there can be lags 
of unknown duration between important events in a time 
series. 

 
Keywords  depression, social media, mental illness, deep 
learning, NLP 
 

INTRODUCTION 

Depression as a common mental health 
disorder has long been denned as a single disease 
with a set of diagnostic criteria. It often co-occurs 
with anxiety or other psychological and physical 
disorders; and has an impact on feelings and 
behavior of the affected individuals. According 
to the WHO study, there are 322 million people 
estimated to suffer from depression, equivalent to 
4.4% of the global population. 
communication through social media is emerging 

thoughts, stories and their personal feelings, 
mental states, desires on social network sites , 
blogging platforms etc.. Receivers use the 
manuscripts from emails and other types of social 
media comments to form proper reasoning and to 
correct the mistakes. When people write digitally 
on social media, their texts are processed 
automatically. Natural language processing 

behavior.  

According to WHO, depression is a common 
worldwide folio that affects an enormous amount 
of individuals irrespective of their age. There are 
multiple factors that interfere the depression 
detection and treatment like lack of professional 
specialists, social shaming, improper diagnosis 
and so on. The ever-lasting depression disorder 
could lead to suicide if the depressed individuals 
are not supplied with proper consultancy, instant 
help and can also suffer from anxiety. This work 
is targeted on the detection of depression and 
anxiety from tweets. The experiment conducted 
during this work requires the text data so the 
chosen data source is Twitter where people tweet 
about their feelings, hopes, desires, thoughts, 
stories and mental states. 

 The goals of our research are: collect the 
publicly available media messages of healthy and 
self-diagnosed individuals which contains mixed 
emotions so evaluate the extracted Twitter data 
and apply NLTK and deep learning classifiers 
such as LSTM-RNN to predict depressive and 
anxiety tweets. We can search for a solution to a 
performance increase through a proper features 
selection and their multiple feature combinations. 
First, we choose the most beneficial linguistic 
features applied for depression identification to 
characterize the content of the posts. Second, we 
analyze the correlation significance, hidden 
topics and word frequency extracted from the 
text. We compare the performance results based 
on three single feature sets and their multiple 
feature combinations. In our experiment, we use 
data collected from the Reddit social media 
platform. 
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Security and Privacy Preserving of Data using CP-
ABE Scheme

Ms. Swati Gajarlewar1, Prof. A. A. Nikose2 

1, 2Department of computer science and engineering, Priyadarshini Bhagwati College of Engineering, Nagpur, India

Abstract: Due to the rapid development of new technologies, data security is one of the big challenges in today’s world. 
Particularly, in the healthcare field, a large amount of data is generated every day. To maintain the patient personal records by 
manually and handling them, is not very sure, and Also avoiding the paper-work in the health care industry is not a good 
practice. As more records are stored electronically they need security and confidentiality. Different methods were proposed to 
prevent both internal and external threats in the healthcare industry. In healthcare industries record are extremely sensitive; 
therefore requires more security and privacy when storing and sharing of those records. The security as well as the privacy of 
sensitive health records are the major challenges in health care industries. To prevent unauthorized access to the healthcare 
records the user should be authenticated to get access to the records. To secure the data, cryptography techniques are used. The 
first is symmetric key encryption techniques which use only one key for both encryption and decryption of the data. Their design 
simple but can be easily cracked by using brute force attacks. On the other hand, the second is asymmetric key encryption 
techniques which use a pair of keys, one for encryption, and the other for decryption, whose security is higher as compared to 
the symmetric key encryption ones but lack in time efficiency. In our proposed system different access control mechanisms are 
used to provide security and confidentiality on healthcare records. 
Keywords

I. INTRODUCTION 
Data is continuously exchanged over different networks. It is correct to say that a huge part of the data is private or confidential 
which demands stronger techniques of encryption. There are two commonly used cryptography techniques for securing the data that 
is transmitted over the network, these are encryption and decryption. Therefore, there are a lot many encryption-decryption systems 
to encrypt and decrypt the transmitted information. The first is symmetric key encryption techniques which use only one key for 
both encryption and decryption of the data. Their design simple but can be easily cracked using brute force attacks. On the other
hand, the second is asymmetric key encryption techniques which use a pair of keys, one for encryption, and the other for decryption, 
whose security is higher as compared to the symmetric key encryption ones but lack in time efficiency.
 We want to store the data in cloud computing provide many advantages in today’s  IT world, which enable flexibility and low-cost
usage of computing resource. It provides computing resources dynamically via the internet but has some challenges related to data 
confidentiality, data privacy, and security that may occur. In health care industries record are extremely sensitive; therefore required 
more security and privacy when storing and sharing those records. The security, as well as the privacy of the sensitive health 
records, is the major challenge that prevents in the health care industries. To prevent this from unauthorized Access to the health 
records the user will have to be authenticated to get access to the record. In this paper, we have developed a new health care system 
to increase patient trust and information integrity through privacy and security. By using the ECC with CP-ABE are providing more 
security and privacy of health care records. the implementation is proposed using python as the high-level programming language. 
python supports built libraries to develop cryptographic implementations. There are many third-party organizations and developer 
communities that provide cryptographic extensions to develop projects. Minimum time required to access and deliver records. To 
make the system more secure. Less time spent on non-value-added tasks. 

II. AIM & OBJECTIVE 
The purpose is to design a medical application that contains up to date information about the medical industry. That should improve 
the efficiency of medical record management. Providing the online interface for data owner and data user etc. Increasing the 
efficiency of medical record management. Minimum time required to access and deliver user records. To make the system more 
secure. Less time spent on non-value-added tasks.ECC is better than RSA, they provide better security by our proposed system. The  
CP-ABE are providing more security and privacy of health care records. The main aim of the proposed system to increase patient 
trust and information integrity through privacy and security. 
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Abstract - In remote sensor systems, filter convention control 
is more proficient in terms of channel utilization and energy 
efficiency. Vitality utilization is overwhelming portion in any 
wireless sensor systems to be work on. These are numerous 
low energy utilization steering Conventions outlined and tried 
to save vitality of a WSN and eventually to extend lifetime of 
network. This work proposed the utilization of LEACH (Low 
Energy Adaptive Clustering Hierarchy) calculation to which 
guarantees a harmony between energy utilization and 
postponement to determine energy issue in WSNs. Bunch 
based various levelled directing conventions assume a 
fundamental function in diminishing the energy utilization of 
remote sensor organizations (WSNs). To accomplish good 
execution as far as diminishing the sensor energy utilization, 
the proposed IEE-LEACH represents the quantities of the ideal 
CHs and precludes the hubs that are nearer to the base station 
(BS) to participate in the bunch Arrangement. Moreover, the 
proposed IEE-LEACH utilizes another limit for choosing CHs 
among the sensor hubs, and utilizes single jump, multi-bounce, 
and mixture correspondences to additionally improve the 
energy productivity of the organizations. The reproduction 
results exhibit that, contrasted and some current steering 
conventions, the proposed convention significantly decreases 
the energy utilization of WSNs 

Key Words: LEACH Protocol1, WSN2  

1. INTRODUCTION 

Basic test in far off frameworks is that radio connections are 
dependent upon transmission control, obscuring, and 
obstruction, which spoil the data movement execution. This 
test is exacerbated in far off sensor organizations (WSNs), 
where genuine imperativeness and resource limitations 
block the use of various progressed strategies that might be 
found in other far off systems. The essential, financially 
savvy arrangement dependent on the methodology of fiery 
package length control to push ahead the execution in these 
fluctuating conditions. A trade-off exists between the long for 
to lessen the header overhead by making pack immense, and 
the need to diminish bundle screw up rates (PER) inside the 
rambunctious 

Channel by utilizing little package length. Existing 
methodologies commonly necessitate that a bunch of 
boundaries to be deliberately tuned with the end goal that it 
can all the more likely arrange the degree of stream seen by 
a specific information follow. Nevertheless, any settled 

arrangement of boundaries won't adjust to the changing 
conditions since one boundary set doesn't fit. 

 An organization of organizations is called an internetwork, 
or just the web. It is the biggest organization in presence on 
this planet. The web massively interfaces all WANs and it can 
have association with LANs and Home organizations. Web 
utilizes TCP/IP convention suite and utilizations IP as its 
tending to convention. Present day, Web is broadly executed 
utilizing IPv4. In light of lack of address spaces, it is slowly 
relocating from IPv4 to IPv6. (WSN) is a correspondence 
stage, whatever can affect a couple of Data Correspondence 
features later on. Preceding now, WSN has been getting real 
investigation thought due to its different suitability in a 
couple of fields of human endeavour. WSNs depends upon a 
couple of minimal nonessential free devices called sensor 
centres to shape an association. The specific center points in 
WSN can recognize an atmosphere, measure the 
distinguished data, or send it to a central unit for planning 
through a far off association. 

 The regular interest for WSN keeps growing, going from 
military use to public, ground, and space use. WSN rose in 
view of the enhancements in the smaller than usual 
electromechanical arrangement (MEMS) development and in 
far off trades. WSNs have starting late become a fascinating 
field of investigation starting late; a WSN is contained a 
couple of sensor canters (distant) which partners with 
structure a sensor field and a sink. The major issues in the 
WSN are the enormous number of centers used, their low 
power rating, and their impediment to short division 
correspondence These center points participate to 
accomplish information identifying, following, and 
transmission , making the far off sensors sensible for the 
checking of ordinary occasions and characteristic changes 
surveying traffic advancements, controlling security, and 
noticing military 

 These applications require a high trustworthiness of the 
sensor associations and to improve the immovable nature of 
sensor associations, progressing examinations have focused 
in on heterogeneous WSNs.  

Experts have commonly accumulated sensor centers into 
bundles in bearing to achieve the purpose of association 
flexibility; each social affair has a gathering head (CH) who is 
picked by the people from a gathering or is pre-allotted by 
the association creator. Also, any sensor that is more 

Shailu
Highlight

Shailu
Highlight



OPEN JOURNAL
SYSTEMS

Journal Help

SUBSCRIPTION
Login to verify
subscription

USER

Username

Password

 Remember me
Login

NOTIFICATIONS

View
Subscribe

JOURNAL
CONTENT

Search

Search Scope
All

Search

Browse
By Issue
By Author
By Title
Other
Journals

FONT SIZE

INFORMATION

For Readers
For Authors
For Librarians

HOME  ABOUT  LOGIN  REGISTER  SEARCH  CURRENT

ARCHIVES  ANNOUNCEMENTS  AUTHOR GUIDELINES

REFERENCING PATTERN  SAMPLE RESEARCH PAPER  PUBLICATION

MANAGEMENT TEAM  EDITORIAL BOARD MEMBER  PUBLICATION

ETHICS & MALPRACTICE STATEMENT

Home > Vol 8, No 1 (2021) > Anjikar

Mechanical Monster's Application in Era of
Agricultural Industry: A Review
Akshay Anjikar, Vinay Chandra Jha

Abstract

A role of Agriculture is so critical in the Indian economy. Over the last few
decades, Indian
agriculture has recorded good growth. Implementing done in this area. The
multipurpose farming
robot is a fundamental anew ideas in this field is very important, although a lot
of work has been d
major agricultural machine for full yield. Weeding, sowing seeds and spraying
pesticides is the
conventional method in agriculture. In India, bullocks, horses, and buffalo are
still used by many
farmers for agricultural operations. This would not satisfy the need for
agricultural energy needs, in
comparison to other countries around the world. To reduce the man power we
are employing this
prototype and which will fulfil all requirements and problems in real life. India is
a country focused
on agriculture in which 70% of individuals rely on the results of farming. But if
we observe that with
population growth the farm is spread among the family and because of this,
farmers in India kept only
two acres of farm on average. Economically, farmers are still very poor because
they are unable to
afford tractors and other expensive machinery, so they use conventional
farming methods. So, we are
designing this machinery that will fulfil all this need and solve the problem of
labor.
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Abstract:  This paper presents a dual-band monopole antenna design with compact size for 5G communication 

under 6 GHz band frequency. The metallic monopole stub structure is used for miniaturization of antenna. It has 

a compact size of 24 mm × 14 mm × 1.6 mm3. The suggested antenna has been design on FR4 material with ɛr 

= 4.4 with 1.6 thickness. The L-shape monopole antenna is modified by adding semi-circular element in 

radiating structure of monopole to obtain dual-band resonance. The proposed antenna has 5G application in 

the bands of 2.5 GHz (2.34 GHz-2.62 GHz) and 3.6 GHz (3.20 GHz-5.20 GHz). The bandwidth of antenna 

getting 280MHz and 2300MHz at 2.5GHz and 3.6GHz respectively. VSWR is less than 1.06 for both the bands. 
The designed dual band monopole antenna covers 5G bands of 2.3-2.4GHz (n30/n40), 2.4-2.5GHz 

(n7/n38/n41/n90), and 3.2-5.2GHz (n77/n78/n80). This proposed dual band monopole antenna is suitable for 

5G Communications. 

Index Terms - Monopole, Dual-band, Miniaturization, 5G and L shape. 
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I. Introduction 
The fifth generation (5G) communication has been widely discussed to provide high data-rate 

communications in the future. The design and testing of the 5G communication system huge on the 

understanding of the propagation channels [1], and a large body of channel measurements is thus required. 

Currently, 5G mobile systems are broadening their spectrum to support a high data rate. In the World Radio 

Communication Conference (WRC) in 2015, the 5G candidate frequency bands below 6 GHz have been widely 

discussed, and the following frequency ranges have been suggested: 470–694, 2300–2700, 3300–3800, and 

4500–4990 MHz Among them, 2.5 GHz & 3.5 GHz has been widely considered, as it can be accepted for most 

of countries. Therefore this paper was focused on the propagation channel characterizations at 2.5/3.5 GHz 

bands. Previously, 2.5/3.5 GHz propagation channel has been studied mainly for the Wireless applications with 
limited bandwidth & large size [2-4] or the Broadband Fixed Wireless Access [5-6]. Few works has been 

conducted for the 5G wireless propagation channels. 

A compact dual-band antenna is designed for 4.5GHz and 7.8GHz 5G and C-band applications and the 

antenna satisfied the -10dB impedance bandwidth is 64MHz (4.468GHz4.532GHz) and 128MHz (7.736GHz-

7.864GHz) [7]. Dual-band miniaturized planar inverted F-antenna is designed for WLAN and 5G applications 

which has been designed to operate in the WLAN (2.4GHz), Bluetooth (2.4GHz), LTE2500 (2.5GHz) and 5G 

communication (4.5GHz) [8]. Single band elliptical Microstrip patch antenna is designed at 3.5GHz for 5G with 

impedance bandwidth around 700MHz and size is 48 x 26 mm [9]. Rectangular Patch antenna at 4.5GHz for 5G 

with impedance bandwidth around 700MHz and size is 50 x 40 mm presented [10].But all this antenna having 

low bandwidth and large size so with the improved bandwidth & compactness which has been taken as an 

objective for this research work. 
In this paper, a compact dual-band monopole antenna is proposed. In presented antenna, two frequency 

bands has been covered 2.5 GHz and 3.5 GHz. A compact dual-band antenna with excellent impedance 

bandwidth is proposed. 

 

II. Antenna Configuration 
The dimensions and geometry of the proposed dual band monopole antenna is shown in Fig. 2. The 

radiating L-shape element has been printed on top side of FR4 Substrate with r=4.4 and thickness (h) is 1.6mm. 
Partial ground plane is used to obtain the desired bandwidth and radiation response. Antenna-1 (as shown in 

Fig.1.a) is optimized to operate at frequency 3.5 GHz. The Antenna-1 structure incorporates L-shaped radiating 
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Abstract: Due to the rapid development of new technologies, data security is one of the big challenges in today’s world. 
Particularly, in the healthcare field, a large amount of data is generated every day. To maintain the patient personal records by 
manually and handling them, is not very sure, and Also avoiding the paper-work in the health care industry is not a good 
practice. As more records are stored electronically they need security and confidentiality. Different methods were proposed to 
prevent both internal and external threats in the healthcare industry. In healthcare industries record are extremely sensitive; 
therefore requires more security and privacy when storing and sharing of those records. The security as well as the privacy of 
sensitive health records are the major challenges in health care industries. To prevent unauthorized access to the healthcare 
records the user should be authenticated to get access to the records. To secure the data, cryptography techniques are used. The 
first is symmetric key encryption techniques which use only one key for both encryption and decryption of the data. Their design 
simple but can be easily cracked by using brute force attacks. On the other hand, the second is asymmetric key encryption 
techniques which use a pair of keys, one for encryption, and the other for decryption, whose security is higher as compared to 
the symmetric key encryption ones but lack in time efficiency. In our proposed system different access control mechanisms are 
used to provide security and confidentiality on healthcare records.  
Keywords  

I. INTRODUCTION 
Data is continuously exchanged over different networks. It is correct to say that a huge part of the data is private or confidential 
which demands stronger techniques of encryption. There are two commonly used cryptography techniques for securing the data that 
is transmitted over the network, these are encryption and decryption. Therefore, there are a lot many encryption-decryption systems 
to encrypt and decrypt the transmitted information. The first is symmetric key encryption techniques which use only one key for 
both encryption and decryption of the data. Their design simple but can be easily cracked using brute force attacks. On the other 
hand, the second is asymmetric key encryption techniques which use a pair of keys, one for encryption, and the other for decryption, 
whose security is higher as compared to the symmetric key encryption ones but lack in time efficiency. 
 We want to store the data in cloud computing provide many advantages in today’s  IT world, which enable flexibility and low-cost 
usage of computing resource. It provides computing resources dynamically via the internet but has some challenges related to data 
confidentiality, data privacy, and security that may occur. In health care industries record are extremely sensitive; therefore required 
more security and privacy when storing and sharing those records. The security, as well as the privacy of the sensitive health 
records, is the major challenge that prevents in the health care industries. To prevent this from unauthorized Access to the health 
records the user will have to be authenticated to get access to the record. In this paper, we have developed a new health care system 
to increase patient trust and information integrity through privacy and security. By using the ECC with CP-ABE are providing more 
security and privacy of health care records. the implementation is proposed using python as the high-level programming language. 
python supports built libraries to develop cryptographic implementations. There are many third-party organizations and developer 
communities that provide cryptographic extensions to develop projects. Minimum time required to access and deliver records. To 
make the system more secure. Less time spent on non-value-added tasks. 

 
II. AIM & OBJECTIVE 

The purpose is to design a medical application that contains up to date information about the medical industry. That should improve 
the efficiency of medical record management. Providing the online interface for data owner and data user etc. Increasing the 
efficiency of medical record management. Minimum time required to access and deliver user records. To make the system more 
secure. Less time spent on non-value-added tasks.ECC is better than RSA, they provide better security by our proposed system. The  
CP-ABE are providing more security and privacy of health care records. The main aim of the proposed system to increase patient 
trust and information integrity through privacy and security. 
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