uesyy ysoaeg

bIppIS SLIEH POWWROIA
wirureys eArysIy
poouryelA enbLIe],

fiq panipa

SID21INAIDUWLDYA0IRY T UL
fibojouyoa0un N

als

O
o
g=]
=]
Q
Q
&
&
5
g
a
<
S,
9)
1S
£
~
o

gy i

Nanotechnolo,

surystong
SIe[oyoS
agpriquie)

£202 ‘POOWYRIA] SNDT.
ugSisep pue sefew] 10A0)
WOO'SIR[OYOSFPLIQUIE:
V-TEST-GA2S T

‘SIBPIOSTP IB[NOSBAOIPIED
$QI8Y SNOLIEA JO SUIULAINS [BOI0[00RILIBYAOUL}S ST 3SOIa)UL

UoIeesel Jo ®Bole UTew ST ‘sSNIp [eqioy jo sjuewido[oasp

PaoueApE noqe Sun{[e)} SSOTE [RUIOf JO Jaquinu e Jo Ioymne

93 ST O "BIPUT ‘MOUNDONT AJISIOATU() [RIFOIUT wIeyd jo

Jueunreda( ay3 e 10ss9j01d oY SSB U ST uesyy ysoreq 1qQ

“00UBLIadX0 [[DIRSAT SIBOA AJUIom) SBY pue ‘ASo[ouyoalorq
Ul 9]BI0}00p B SP[OY OF] "BIPU] MOUNON A)SISAIU[) [BISoIUL
Je Agojouyoa], pue 8dULIDS [RININOLFY JO 8IMINISU] [BISSIUL
93 JO 1030211 Y3 ST MBIPPIS SIIBH PEWUWRYOIAl I0SS9J0IJ

"SIUBNITISU00014Yd JO 8101 [ear80[00BULIRYd S} pUE
S8NIp [RQIOY UO }10M Ydaresal paysijgqnd pur paIpnis A[oAISUsjxe
SBY 8YS BIPU] ‘MOWONTT AJISISATU() [eIFeju] 18 AovulIeyd JO
Jusunpreda(] Y3 Je 10ssajo1d 91BI00SSE UE ST WIUreyS BAYSIY IQ

‘suone[nULIO) [BqIayA[od
pue s8nip [2qIeY JO jUSWAO[EASP BU3 Ul I8YDIessal ® SI o
“BIPUT ‘MOUNON'T AJISIOATU[) [eI89IU] J& AORUWLIRY{ JO Jueunireda]
o1 jJo peey pue Jossejoid e ST poowrye]y onbrrey, IQ

“309[qns Fumgrgur
ST} UO aFpapmouy| omsIoy ‘Surinides pue ‘0Jul SUIA[AP U SISYOIRSSAI
PUE SPUTWE SNOTIND 3STSSE [[IM 3] ‘s1onpoIdoteu [eqiay Jo sjoadse L10jengat
pue fojes ‘eoturo ‘TeorSojoorwreyd sIea0d Afeonjewderd yooq ST}
‘S[ROIINOOBWSOO0URY [BQI8Y PUB S[EonNedRULEYdOURU ‘SOUIDIPIWOIGOURU
JO Spley 8y} Ul SIoyne JUSSI[Ip wolj sSurlim jredxe I8yjego) Sursutig




TABLE OF CONTENTS

CRAPLET L.t e e aaee e 1
Nanotechnology in Phytopharmaceuticals

Saba Parveen, Mohammad Shariq, Tarigue Mahmood, Farogh Ahsan,
Arshiya Shamim, Rufaida Wasim, Reshu Tiwari and Vaseem Khan

L@ 11 ) ol 1 SR 22
Drug Delivery and Pharmacokinetics of the Nanotechnology-Based

Health Technique: Current and Future

Roshan Kumar and Purabi Saha

Chapter T .......oooeieece e e et 29
Safety and Regulatory Aspects of Nano Phytomedicines
Md. Rageeb Md. Usman, Snehal S. Abhang and Monalidilip Sonawane

L@ 11 <) ol YR 54
Biomedical Applications of Novel Drug Delivery Systems

for Natural Plant Extracts for Antiviral Activity

Purabi Saha and Roshan Kumar

CRAPLET V ettt et 60
Herbal-Nano Cosmeceuticals: A Blessing for Good Skincare
Dr. Reshu Tiwari, Mohd Haris Siddiqui, Rufaida Wasim and Aditya Singh

L@ 111 <) ol VA (PSSR 99
Collision of Nanotechnology in the Recent Market of Herbal Drugs
Md. Rageeb Md. Usman and Kunal S. Surwade

Chapter VIL.......ooooiiiiiieceeeeee et e 106
Metallic Nanocarriers in the Delivery of Phytomedicines

Laxmi Devi, Poonam Kushwaha, Tarique Mahmood Ansari

and Ashish Kumar

GLOSSATY .evteeeiiie ettt e et e ettt e e et e e et e e e saeeesnnaeeennne 118

Bibliography ...c..ceviiiieeiee e 125



CHAPTER VII

METALLIC NANOCARRIERS IN
THE DELIVERY OF PHYTOMEDICINES

LAXMI DEVI', POONAM KUSHWAHA*!,
TARIQUE MAHMOOD ANSARI!

AND ASHISH KUMAR?

“TFACULTY OF PHARMACY, INTEGRAL UNIVERSITY,
LUuckNOW, UTTAR PRADESH- 226 026, INDIA
'GOVERNMENT MEDICAL COLLEGE, JALAUN, ORAL,
UTTAR PRADESH-285 001, INDIA

Abstract

Phytomedicines derived from plants have a wide range of pharmacological
applications in a variety of diseases. One of the most important advantages
of phytoconstituents is their low toxicity and adverse effects. However, their
therapeutic efficacy is hampered by low solubility, permeability, and
specificity in the target region. As a result, novel drug delivery systems are
being developed employing a variety of nanoformulation methodologies to
overcome these limitations and provide consistent drug delivery at the
targeting location in the optimal concentration as well as increased
therapeutic efficacy. Novel drug delivery systems are one example of such
approaches (NDDS). In comparison to alternative options, using herbal
formulations for NDDS is more advantageous. The utilization of inorganic
nanoparticles of plant extract is an important idea for the herbal
formulations. These are used to achieve the targeted administration of the
formulation, which influences the location and enhances its bioavailability.
The constituents and extracts used in natural formulations demonstrate
sustained release, enhanced stability, increased therapeutic efficacy, and
toxicity prevention due to such novel drug delivery systems. The
fundamental motivation for developing alternative drug delivery systems is



