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Abstraet: Treatment modalities of vavious cancers and the delivery strategies of anticancer agents
“have evolved significantly in the recent past. The severity and fatality of the discase and hurdles to the
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“effective delivery of therapeutic agents have drawn the attention of researchérs across the w orld for
proposing novel and effective drug delivery strategies for anticancer therapeutics. Attempts have been
made to, propose solutions to the diverse limitations like poor pharmacokinetics and higher systemic
toxicities of the traditional delivery of anticancer agents. Nanotechnology-based drug delivery systems

\ including lipid- based nanocarriers have demonstrated significant efficiency in this scenario. The re-

. view critically assessed the different types of lipid xanocarrier systems for the eflective and optimal

oy “delivery of anticancer fherapeutic agents. The diverse synthesis approaches are discussed for the la-
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boratory scale and commercial dcvclopmcm of different categories of lipid nanocarriers. Further, their
nppllcnuon in anticancer drug delivery is illustrated in detail followed by a critical appraisal of their

.
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Cancer is the world's second- h:ggcu couse nf death and

\

Irmmng it remains a scrious problem as the number of cases

rises. Patients with cancer are treated with a vanely of

methods, including surgery,- chemotherapy, radiotherapy,

and immunotherapy, Chemotherapy, on the other hand, may
be the only way fo improve survival odds once cancer has
spread and become metastatic [1]. Except for breast cancer,
which is treated with hormone treatment or nnmmmlhcrapy.‘
eylotoxic drugs are still the most common type of cancer
chemothernpy.  Anticancer drugs are usually
agents which treat caneer by acting against the cancerous
cells. These drugs preferentially target cancer cells because
they frequently undergo fast growth and proliferation [2].
Despite decades of rescarch, there are still significont unmet

medical requirements in cancer detection and (reatment.
However, there are a large number of potentially effective

therapeutic  agents  (both  biopharmaceutical and  small-
molecule drug-related) that are either too large highly

charged, unstable, and not too soluble ta reach cancer target

cells withoult the use of delivery "vehieles." [3]. The last few

decades have witnessed a significant contribution of molee-- -+

ular biology in understanding cancer biology in a better

cylotoxic * " cffects [4,

their biological hall-life.
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manner. This” has paved the way for the development of
therapeutic compounds that target the source of the prob-
lem: the molecular and cellular processes that lead to dis-
case development. Unfortunately, many drug molecules are

- therapeutically ineffective due 1o diverse reasons including

their poor aqueous solubility, and hence, require specialized
delivery vehicles, In some eases, medications are unable to
pass through cell membrancs, resulting in insufficient con-

- eentrations at the target region. To overcome this, substan-

tial* pharmacological doses are required, resulting in side

cation delivery [6]. Nanomedicine has evolved as g viable
technique not only for enhancing drg therapentic index but

“*also for overcoming biological obstacles over the last 20

years, Nanoparticles s drup delivery svstems are made up

5]. To overcome this, Cancer nanotechnology has
emerged as a enncer treatment method for anticancer medi=™

of inorganic or arganic components with diameters ranging. .\

from 1 to 1000 nanometres [7]. They can prevent chemo-
therapeutic drugs from degrading too quickly. extending
The first nanomedicines to be
commercialized in cancer therapy were liposomes for paren-
teral delivery [8-11]. Palymeric micelles, or nanoscale su-

pramolecular constructions made out of amphiphilic block

copolymers, are proving lo be effective drug delivery vehi-

¢les for lipophilic drugs [12). Liposomes, which consist of

one or more lipid bilayers em.apw\.mm, AN°AQUEOUS ToTe,
are now the most popuiar mnmp'\rllckn 1$ delivery vehi-

\

AT A ;
€ 202) Bentham Sclence Publlshers d

{
prof {On) ] &
M. Phan ﬁ. £h.D (3U)
cipal
[, B, ¢ Ray Cotoge of Phareacy ’Hx
Du‘fg,f,u \-‘r\':lg"\ 3T .‘\‘“

@ Scanned with OKEN Scanner

Komar Samanta


Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight


Edited By
Inamuddin

Tariq Altalhi
Jorddy Neves

of. (Dr.) 52 t
Pharm.,, Ph.D (J.U. )
Pr?ncuml -
RoyCoHege of Pharmacy & AHS
gapur West Bengal- 71320u

SCriVener
Publishing




Essential Oils

\\\'\“\

Prof, (Dr.) Satnfr Kumar Samanta
M. Pharm., Ph.D (J.U.)
Principal
Dr. B. C. Roy College of Pharmacy & AHS
Durgapur, Wesl Bengal-713200

Npuos) puv suia | oY) 98 (FTOLLOO1] wo Kavaqu aunugy Koy ay *
' 1A RN ] 962861 | 18262001 01 NPy wR G &
L ! L u oy, iy Wiy ppspuacy asyg »
19al80l 18 T O

Ao Laesqoupyuoy) sdiny)

P

P

DRUSI] SUCEIO)) BA1TR ) DI dd sy g P acl i by W) e J0 weps 40 Kiwagr sy Kaiw o (



Scrivener Publishing
100 Cummings Center, Suite 511)
Beverly, MA 01915-6106

Publishers at Scrivener
Martin Scrivener (martin@scrivenerpublishing.com)
Phillip Carmical (pcarmical@scrivenerpublishing.com)

N

N

of, (Or.) SarilrKUmar Samanta
p”M.( PrZarm., Ph.D (J.U.)
Principal ‘
D1. 8. C. Roy College of Pharmacy & A[ib
Durgapur, Wes! Bengal-713206

oeuny 1 » I ¥ A L O, k Thelsalilsia ool
nolf ey Adudgr] @0 Aapie GO (Waoy o pus UL w09 Lajm suaqisunuo, i) suonipu ) pus wd | s #8702 LO01] U0 Urgr ) s Gy CRiay FIOTS0 L ISIaTO0! Q1 WP Wi Adpiw Uk iy sliig gy popecrasy] “musuy
wRIEY) pacunr) spgvondds my ig peas SN () A JO s 2 [



Essential Oils

Extraction Methods and Applications

Edited by
Inamuddin

N

Prof. (Dr.) Samirkumar Samanta
M. Pharm., Ph,D (J.U.)
Principal
Dr. B. C. Roy College of Pharmacy & AHS
Durgapur, West Bengal-713206

/7

érlvener

Publishing

WILEY

PR FICUIWOT) A1) IEIEdY By £Q [0 Aol a1i 990 W) B9 JO0 S 4 Kby ) Koy e 60 [0y puo-pus-wals U0 Lefn A suijuo); i) eunipuo) pus waia | g 895 (£202/0001] 40 Cruqy wue) a0 ey v sa2ss 167001 O10p w0 dag Loy, Wiy g popaamay] “Suesg y(velye! | 1405 001 8



This edition first published 2023 by John Wiley & Sons, Inc., 111 River Street, Hoboken, NJ 07030, USA and Scrivener
Publishing LLC, 100 Cummings Center, Suite 541], Beverly, MA 01915, USA

© 2023 Scrivener Publishing LLC

For more information about Scrivener publications please visit www.scrivenerpublishing.com.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or
by any means, electronic, mechanical, photocopying, recording, or otherwise, except as permitted by law. Advice on how to
obtain permission to reuse material from this title is available at http://www.wiley.com/go/permissions.

Wiley Global Headquarters
111 River Street, Hoboken, NJ 07030, USA

For details of our global editorial offices, customer services, and more information about Wiley products visit us at www.
wiley.com.

Limit of Liability/Disclaimer of Warranty

While the publisher and authors have used their best efforts in preparing this work, they make no representations or warran-
ties with respect to the accuracy or completeness of the contents of this work and specifically disclaim all warranties, including
without limitation any implied warranties of merchant-ability or fitness for a particular purpose. No warranty may be created
or extended by sales representatives, written sales materials, or promotional statlements for this work. 'The fact that an orga-
nization, website, or product is referred to in this work as a citation and/or potential source of further information does not
mean that the publisher and authors endorse the information or services the organization, website, or product may provide or
recommendations it may make. This work is sold with the understanding that the publisher is not engaged in rendering pro-
fessional services. The advice and strategies contained herein may not be suitable for your situation. You should consult with
a specialist where appropriate. Neither the publisher nor authors shall be liable for any loss of profit or any other commercial
damages, including but not limited to special, incidental, consequential, or other damages. Further, recaders should be aware
that websites listed in this work may have changed or disappearcd between when this work was written and when it is read.

Library of Congress Cataloging-in-Publication Data
ISBN 9781119829355

Front cover image: Pixabay.com
Cover design by Russell Richardson

Printed in the USA

109876543321 Prof. (Dr.) SSMir Kumar Samanta
M. Pharm., Ph.D (J.u.)
Prnocipal

Dr.B.C. Rey Cotage of Fharmacy & AHS
Durgapur, West Bengal-713206

/adng) suoynpun)) puv suse) oy 93§ (£202/00/01 ] o Creaqyy aunuQ) G 01 P19 LESLATOOL Q1 NP UKD A AR Ra . sy W PRPEOIEWYY RIS P IonTSe ! LISIA T 01

g Avjim £avaq)

pur

4

Pusar] e’y sy srqurhdde s kg pas ol 85 SR V) I Jo S J0j Aikiyr] Buljug) Lajim w0




Contents

Preface ovii

1 A Methodological Approach of Plant Essential Oils and their Isolated Bioactive
Components for Antiviral Activities
Kunal Sharma, Vivek Mishra, Kumar Rakesh Ranjan, Nisha Yadav
and Mansi Sharma
1.1 Introduction
1.2 General Chemical Properties and Bioactivity
1.3 Antiviral Mechanisms
1.3.1 Time of Addition Assay
1.3.1.1 Pretreatment of Host Cells
1.3.1.2 Pretreatment of Virions
1.3.1.3 Co-Treatment of Host/Cultured Cells and Virions
During Virus Inoculation
1.3.1.4 Post-Entry Treatment
1.3.2 Thermal Shift Assays
1.3.2.1 Viral Attachment Assay
1.3.2.2 Viral Fusion Assay (Entry Assay)
1.3.3 Morphological Study
1.3.4 Protein Inhibition
1.3.5 Other Metabolic Anti-Viral Mechanisms
1.4 Assessment of Antiviral Activities via In Vitro Assays
1.4.1 Determination of Cytotoxicity (Cytopathogenic Reduction Assay)
1.4.2 In Vitro Activities on Dilflerent Viruses
1.4.2.1 Human Herpes Virus
1.4.2.2 Influenza Virus
1.4.2.3 Non-Enveloped Viruses
1.4.2.4 Other Viruses
1.5 Activities of Essential Oils in Relation to Their Bioactive Components
1.6 Antiviral Activities as Compared to the Polarity of Bioactive Components
1.7 In Vivo Studies of Essential Oils for its Antiviral Effect
1.7.1 Herpes Simplex Virus
7.2 Influenza Virus
A7.3 West Nile Virus
\) tivities In-Respect to the Available Antivirals Prof. (Dr) §
/ M. Pharm., Ph.D (J.U.)

Principal

1

U1 U1 b WD~

o et
NN IO T OSSN

fa—

p—
(= o)

17
18
18
18
20

) 1
if Kumar Sam:.n??

Dr. 8. C. Roy College of Pharmacy & AHS
Durgapur, West Bengal-713206 v

980301 UL Sajreas)) dpEanddu axp q pec aafl arm SEIEE Y1) B0 JO SR sop Kisig] B ) Aoy, L0 (S04 POOT PUE -SuLS| 0D A |1e Lawsqijpuguoy sdiy) vuoinpuo) pus swia | sy #98 [(L0L 00 1] w0 Kreaqu aunpugy Aapian S201Rw) p| 9628611 184 GTO0 1 01/ WP Wod A3 Qi [unuy, sdiig Uiy papeo{unag) DU ploadsall (8253001 01




(CONTENTS

2144 Foeniculum spp. (Apiaceac)

21.4.5  Coriandrum spp. (Apiaccac)

21.4.6  Pinus spp.

21.4.7  GC-O Appliced to Characterize Baccharis dracunculifolia
DC. Odorants

Acknowledgements

Funding

References

22 In Vitro and In Vivo Methods Used to Assess the Biological Potential
of Essential Oils
Syed Ali Raza Naqvi, Sadaf Ul Hassan, Tauqir A. Sherazi, Amjad Hussain,
Muhammad Rehan Hasan Shah Gilani and Tanvir Hussain
22.1 Introduction

22.2 Chemistry of EOs
223 In Vitro Methods Used to Assess the Biological Potential of EOs
224 Evaluation of Antioxidant Potential

22.4.1 What are Antioxidants?

272472 Antioxidant Potential of Botanical Materials

22.4.3 Modes of Action

72.4.4 In Vitro Methods for Antioxidant Activities

22.4.5 DPPH Scavenging Assay
22.4.6 2,2-Azinobis-(3—Ethylbenzothiazoline-6-Sulfonate) Assay

22.4.7 Bleachability of B-Carotene in Linoleic Acid System
225 Antimicrobial Activities of Essential Oils
22.5.1 Disk Diffusion Assay
22.5.2 Agar Well Diffusion Method
2253 Determination of Minimal Inhibitory Concentration (MIC)
226 Essential Oils as Natural Antimicrobial Agents
22.7 Anticancer Activity of Essential Oils
22.8 Cell Culture and 'Ireatment

22.9 Determination of Cell Viability
22.10 Conclusion

Acknowledgement

References

23 Biological Potential of Essential Oils: Evaluation Strategies
Santanu Chakraborty, Manami Dhibar, Aliviya Das, Kalpana Swain
and Satyanarayan Pattnaik
23.1 Introduction
23.2 Biological Activities of Lssential Oils

EOs as Antibacterial Agents

EOs as Antifungal Agents

EOs as Anti-Inflammatory Agents

EOs as Antioxidants

EOsias St canCERAEEs Prof. (Or.) ir Kumar Samanta
M. Pharm,, Ph.D (J.U.)
Principal
Dr. B. C. Roy Coliege of Pharmacy . Ays
Durgapur, West Bengal-713208

xv

491
492
493

494
497
497
497

501

501
502
503
504
504
504
505
505
506
507
510
o 8|
o2
212
513
514
515
515
515
515
515
516

521

521
523
524
525
526
526
526

wlin ey popsibacyl e 3| seNa) | (8es

T (i

ke | gt 098 {200 CO0L) v Kavagr ) s Ao o eim vl vena |1 EACATO0L Gi WP e S o

) pe

wy wdig) ¥

)

oW ROWEE?) Basfem ) dpqeand e ag Aq pos ool 2w S WO B0 0 B8P A Ao ] SUGLO A ) g WD (000 BRS- PUK e | A A


Highlight

Highlight

Highlight


24

25

CONTENTS

23.2.6  EOsas Anti-Diabetic Agents
23.2.7 EOs as Antispasmodics
23.3  In Vitro Assessment of Biological Activities
23.3.1 Antimicrobial Assay
23.3.2  Antibacterial Assay
23.3.3  Antifungal Assay
23.3.4 Antioxidant Assay
23.3.5 Anticancer Assay
23.3.6 Anti-Diabetic Assay
23.4 In Vivo Assessment of Biological Activities
23.4.1 Antimicrobial Assay
23.4.2 Antidermatophytic Assay
23.4.3 Antifungal Assay
23.4.4 Anti-Inflammatory Assay
23.4.5 Antioxidant Assay
23.4.6 Anticancer Assay
23.4.7 Anti-Diabetic Assay
23.4.8 Mosquito Repellent Assay
23.5 Conclusion
References

Algal Essential Oils and Their Importance in the Ecosystem

S.Z.Z. Cobongela
24.1 Introduction
242 Algal Essential Oils
24.3 Factors Affecting Algae Essential Oil Production
24.3.1 ‘Temperature
243.2 Light
24.3.3 Nutrients
24.3.4 Chemical Stress
24.4 Ecological Importance of Algal Essential Oils
24.5 Pheromone Properties of Algal Essential Oils
24.6 Algal Essential Oils in “Beach-Odor”
24.7 Algal Essential Oils in “Off-Odor”
24.8 Antibacterial Activities of Algal Essential Oils
24.9 Antifungal Activitics of Algal Essential Oils
24.10 Conclusion
References

Classical Methods for Obtaining Essential Oils

Syed Raza Ali Naqvi, Hiba Shahid, Ameer Fawad Zahoor, M uhammad Saeed,

Muhammad Usman, Ali Abbas, Mamoon Ur Rasheed and Tanvir Hussain

_ Introduction

N lassical Methods for Extracting Essential Oils
W2.1 Maceration

Prof. (Dr.) SaNiir Kumar Samanta
M. Pharm., Ph.D (J.U.)
Principal
Dr. 8. C. Roy College of "narmacy & AHS
Durgapur, West Beagal-7 13206

528
526
529
529
oy
530
530
532
532
532
932
533
533
533
534
535
535
537
537
537

551

565
568
568

UL R 26 S L TRRE SESW T R

» Wiy Wy popwy

s Ui\

oA 3
BT AP () I Jo eaps 2] AEeaqi] B R0) A8y GO (WUOLPRO-PUE SuLp L0 Asjm Lawiq)jeuluoy sdig) suopipus ) puv s ) eyl 038 [(202/00°01] v Kuaqy g anuy Kop Ay RN R IYEZN6 | IRCATO0] QLR WA A3 e
Ratn

4 p

44,
) 0afjeas ) oy

oRUDINT



