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This book discusses the recent progress and advances in nanochemoprevention.
Chemoprevention utilizes natural dietary compounds and has regained interest due
to larger safety window and proven efficacy of such molecules in cancer treatments.
Nanotechnology has revolutionized drug delivery through passive as well as active
targeting. This book provides a comprehensive overview of phytochemical bioactives
that are used in chemoprevention. It gives a comprehensive overview of the variety
of natural molecules and types of nanoparticles as well as mechanistic aspects of their
superior efficacy over plain drug molecules. The book concludes with summarizing
the progress of pre-clinical results of developed formulations for cancer treatment
using nano-chemoprevention.

ISBN 978-981-15-9691-9

9

9 1789811159691

» springer.com

Rishi Paliwal
Shivani Rai Paliwal

Advances in
Nanochemoprevention

Controlled Delivery of Phytochemical
Bioactives

I
o
<<
(a¥)
|
‘=)
(D
wv
=
=
(a¥)
|
o
N
—
D
=
()
=
1
D
<<
(g»)
>
o g
o
=}

@ Springer



Acer
Highlight


ai Paliwal -
itute of Pharmageutlca Cienceg
L ring SLT lg;f:;sidas vishwavidhyalaya
el Gllr(‘flcntral University) )
(A spur. Chhattisgarh. India

ghivani R

Nanot L
Rescarch Laboratory
CSCe

versit
of Pharmacy I Tribal Univers y

i Nationi ’
l\mﬁ:.lk.(j:l-:(]:h|1\4l\zl|:ﬂ|1(ya pradesh. | ndia
Amarkantar.
ISBN 978-981-15-9691-9 ISBN 978-981-15-9692-6  (eBook)

https://doi.org/10.1007/978-981-15-9692-6

C The Author(s ), under exclusive license to Springer Nature Singapore Pte Ltd. 2020
This work is sub)ect‘to copyrig.hl. All rights are solely and exclusively licensed by the Publisher, whether
the whole or part of the material is concerned, specifically the rights of translation. reprinting, reuse of

it o3 te o .
the editors give 4 warranty, expressed or Eil:n[h; d;te qf publication. Neijther the publisher nor the authors of
Lt omissions that may have bee Plied, with respect 1o the material contained herein or for 2n}

laime i . N made, . : i of
claims in publisheq Maps and institutiopg) afﬁ]?;?oizbllsher Temains neutral with regard to Junsdlcuonal

. Printis publisheq .
The registereq Published by the regigpere _
Singapore COmpany address is- 152 Beach (liz;g;n p;;‘{ gf/lz)ggg Nature Singapore Pte L[dlhw"’l
il + Gateway East, Singapore 1877~


Acer
Highlight

Acer
Highlight

Acer
Highlight

Acer
Highlight


Contents

1 Chemoprevention: A General Introduction. ... ... ... ... ... .. . |
L1 Inwoduction. ..o J
1.2 Carcinogenesis . ... ..ot 2
1.3 Chemoprevention . . . ............... i 2
1.4 Natural Resources of Chemopreventive Agents. .. ............. 3
1.5 Mechanism Pathway for Chemoprotective Effect. . ............ 5
1.6 Nanotechnology for Delivery of Chemopreventive Agents. . . .. ... 5
1.7 Conclusion. .. ... 5
References. ... ... ... .. .. . .. . . . .. 6

2 Phytochemical Bioactives in Chemoprevention. .. ............. .. 9
2.1 Natural Nutrients for Chemoprevention: An Introduction. . . .. ... . 9
2.2 Phytochemicals in Chemoprevention. . . .................... 11

221 Polyphenols. ....... ... .. . ... .. . . . 14
2.2.2 Isothiocyanates (ITC)............... ... ... . 17
223 Flavonoids. .. ... 18
224 Phytoalexin. ......... ... .. ... 20
225 Kaempferol......... ... ... . i 21
2.3 ConcluSion. . .. ..o vt 21
REfEIENCES . . . oot e 21

3 Controlled Delivery of Chemopreventive Agents. . ............... 29
3.1 INrodUuCtiON . . . v v e 29
3.2 Controlled Delivery of Phytoconstituents: Advantages

and LIMItations . . . . oo oot e 30
321 Nanoformulation with Respect to Cancer Cell Physiology
and Biology . . .. .o 30
3.3 Role of Physiochemical Properties of Phytoconstituents/
Chemopreventive Drugs in Formulation Design............... .jl
34 Biomaterial Used for Controlled Delivery of Bioactives . . . ... ... 32
3.5  Nanocarriers Used for Controlled Delivery of Phytoactives. ... ... 32
3.5.1 Polymeric Nanoparticles . .. ... ::
3.5.2  Solid Lipid Nanoparticles . ... ....ooveeeeeres >
3.5.3 Vesicular SYSEEMS . . .o« o ovvvvvore o



. R 3
Nanoparticles T
15 4 hi(‘l.’l”l(‘ N.;”“l ...... ’;S
‘ y T TR
1.5.8 Nanocapst ‘\s\'slcms L 36
1850 Hy I\[i(l NanOSy==mmss e ’3()
1o Conclusioncommt e T T 36
R(\'(\n\'“‘(‘\ ....................... 3()
Wy ] L
4 \*anm‘lwmﬂl""‘(‘n'm, on. ..o 39
11 \';mm‘hL‘HN‘I‘I‘C“ n I. ' ~s ...................... 4()
. 1 ( ( y C‘V ............
12 paymerc Nanopartles -+ 7T “
43 Lipid Nanoparticles . ATCIES o o e e a8
44 ])(’I).S;]L‘k~|]:l|1(1(‘ N(ll'f(‘)ll)(g ............................. 49
45 Selenium Nanoparlicies -« =22 2000t 49
46 Gold Nanoparticles......== 270700 50
4.7 Liposon.les ........................................ 50
48 Conelusion .. cece st T i’
References . . o v v v v e v e
5 Targeted Nanomedicine in Chemoprevention . . . ............ 53
51 INOUCHON . « v v v v vt e e e e ?3
5.2 Targeted Drug Delivery. . ..............oo . 36
5.2.1 Passive Targeting. .. ........................ . 36
522 ActiveTargeting. . .............. ... . . 37
3.2.3 Drug Comjugates. .................... ... . . . 37
5.24 Ligand Anchored Nanocarriers Mediated Targeting. . . . . .. 59
5.3 Stimuli-Responsive Targeted Drug Delivery.......... .. ... 63
>4 Conclusion............. 64
References.......................... 65
6 Miscellaneous Approaches of Chemoprevention. . . .= 69
6.1 InlrUdUCliOn .............
6.2 Silver Nanoparticleg A's No . 'l Ch ....... AT o
6.3 Non-Sterojdg] Ami" n‘ vel Lhemopreventive Agents. .. ... . .. 70
D -Inflammatorv Dr .
6.4 Selective Antioxidants ':nn;m(:lltmy Drugs for Chemoprevention . . . . . 70
. , ks 1emopreventi
041 Selenium = Prevention. .. ... . = 71
f A2 aTocophero), e ]
4.3 Vitamin A Tho e 7
- The Retinoj(y o T
6.44  Other Antioxidanys S and Carotenoigs . 12
0.5 Combinjo,, Therapy "ol [
6.5.1 Phyl()chcmic-u; lnd A .............. 73
652 p B, o Nlineg S Aoange T R
lhylmhcmlculs and N plastic Agents. 73
6.5.3 (‘()mbinulion of Di SAIDs 73
6.6 (»“”Clu.si(m, lagnosig and Cher R 77
References, "7 OPrevention. ... . . ...
R 77

L
v e .,
L

.o s
-----------



Contents Xi

7 Quality Control, Scale-Up, and Regulatory Aspects of Herbal

Nanomedicine . . . ... ... ... 83
7.0 IntroduCtion . . .. .. 83
7.2 Nanotechnology in Medicine. . ........................... 85
7.3 Major Regulatory Concerns for Nanoparticles in Therapeutics . . . . . 86
7.4 Quality Control of Nanomaterials. . .. ..................... 87
7.4.1 Particle Size. ... ... .. 88
7.4.2 Particle Size Distribution. . .. ... 88
743 Particle Shape. .. ...... ... 89
7.44 Particle Density . . ... ... 89
7.5 Toxicity Consideration of Nanomedicine . . .................. 89
7.6 Efficacy, Safety, and Quality Control of Herbal Medicines . . . . . .. 90
7.7 Conclusion. . ...t 92

ReferenCes . . o o o 94



