ELSEVIER

SETNG R Aok A 4k
{625 9326 3%

Rz Wb (¥ B

LIPID-BASED

NANOCARRIERS FOR ) *
DRUG DELIVERY AND DIAGNOSIS |

1

[ B& ] Muhammad Raza Shah (k 4
[ E& ) Muhammad Imran B

([ & ) Shafi Ullah
X EF

=0 4 4 & K i




(R-8147.01)

BT U AR A

fE24 i %
Fiiz Witk ity

LIPID-BASED
NANOCARRIERS FOR
DRUG DELIVERY AND DIAGNOSIS

FMEHRAEEREMALD
#8i7: (021) 64042678 $HE&: (010) 64031535
&8 11 E-mail: sciencep—shmed@mail.sciencep.com

HENSEBINL. EHIE /HE/ BFFE

A% H IE/L 1ipid-based

Nanocarriers for Drug Delivery

and Diagnosis

FF H ElsevierfZ AL H AR * ‘ ELSI '\'H,{R.

www.sciencep.com

ISBN 978?0306||3486
9gll7g7030"613486">

E fr: 150.00 5T




AT RAGREAERLL D
R XL Rl

LIPID-BASED NANOCARRIERS FOR DRUG DELIVERY
AND DIAGNOSIS

( & 3k ) Muhammad Raza Shah
( & % ] Muhammad Imran JiR 3%
(&% ) Shafi Ullah

X

5| A



S = T

AR -t S bt BT HE O T 40 K B A 2449 0 106 R A 15 T v 1 B
B R RPNEFEMAE, SAREARIERLENT, #X
JUF-RT 47 38 B 2L T HE R AN K 8 . BRAT R T S 2R IR A A 27 3L, A
TS RAE, PERREREAE RN A, W ORI R T X e
IRAEZ ) i )% 22 0 ittt o b B RE RN T, TR0 IS 4 s P 7 S e g DK 4%
TESIR S W N 7T AR 4 L s e SERIME R . BeAh, 390 N 75 i It
PURE G AL E P IR WL, B AR R

/tx o3 T TR FRHIE B Bir AN G40 K B2 2 A OC B kLB AR ot

v FEEARAE, B DR AR A DVRIHE N B .

EHEm%&E (CIP) #iE

FET MR BT 4 K AR A AE 25 )5 RS Wb Y R H Lipid-based nanocarriers
for drug delivery and diagnosis/ (E2 Ak) #2 FEX il « 4L - ¥ #F (Muhammad Raza
Shah) %5 XUFFEE—Jbnt: BEAHIRE, 2019.9

ISBN 978-7-03-061348-6

[. @ 0. OF-- @l 1. OHEZE— KR — N — 258 —
9. IV. (DR94

TR ECAS 1508 CIP Rl %7 (2019) 33 107548 5

Wi B T AR/ kst B K
AL el / HdEakat. A W

# 4 & K OB K
JE sCARR UL 16 45
W i FS: 100717
http:/www.sciencep.com

LARAPAHARLLE I

Bl At 24T S [R5 2
sk
2019 9 HE -+ M JTA: 720X 1000 BS

2019 9 HE-—KEIR  EPgk: 193/4
T4 363 000
Effr: 150.00 7T
ChNAT B Joft & o) JE, Rt 1A g 48



LIPID-BASED NANOCARRIERS FOR DRUG DELIVERY AND DIAGNOSIS
Muhammad Raza Shah, Muhammad Imran, Shafi Ullah

ISBN: 9780323527293

Copyright © 2017 Elsevier Inc. All rights reserved.

Authorized Chinese translation published by China Science Publishing & Media Ltd.

(T Ha R K BAAE L YNER S B R RIS D) (RIBE )

ISBN: 9787030613486

Copyright © Elsevier Inc. and China Science Publishing & Media Ltd. All rights reserved.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying, recording, or any information storage and retrieval system, without
permission in writing from Elsevier (Singapore) Pte Ltd. Details on how to seek permission, further
information about the Elsevier’s permissions policies and arrangements with organizations such as the
Copyright Clearance Center and the Copyright Licensing Agency, can be found at our website:
www.elsevier.com/permissions.

This book and the individual contributions contained in it are protected under copyright by Elsevier Inc. and
China Science Publishing & Media Ltd.

This edition of Lipid-Based Nanocarriers for Drug Delivery and Diagnosis is published by China
Science Publishing under arrangement with ELSEVIER INC.

This edition is authorized for sale in China only, excluding Hon Kong, Macau and Taiwan.
Unauthorized export of this edition is a violation of the Copyright Act. Violation of this Law is ubject
to Civil and Criminal Penalties.

AR H ELSEVIER INC. $Z2AURF£ i RGEAE b B KRR X (A FE. WA S E1IX) i
RRRAT -

AR A BRAE F [ KRt M X (A6 A i« T TRA S S X)) R B An i i 8 - R VFRT 2 i 1,
WS SEVERGE, K52 RF B SRz il

AP B RN Elsevier Biftrss, LHEEAFHE.

AE

A SRS EFIRFSEBAREERE T . ARSI RRIINIMIER, EHikin
SARFE. FWKBERETHEEL . NERMHRARLITIREKESSLK M
IRHEMEREBHRBNABER. 7E LAMREBPEANTE. EEAXEE
BR7GEN, I EEESMEANRS, GEFEANIABEELRENLEEANRS.
ERRAVRREERN, ZRMR, FEXHRIEE . RXHELFEXARRERELIZY
Bt R2SEMASRM™5E R/ SiREABRE, TFANBTERAZRRIEH
REIBFZE. Mo RASBEMSBMASSIM=HE R/HIRKEEBTRE.




&

N

==

F FE X M

BlEiF #HisE mEF

FF (GRERIUGEPHEH
A SR EEE
Wl R X B
iR B OR



FE NG

UrSesE, N 1 SEOL T AR AR Gt e B A A Py bR B AT R A ik . AR
AEAE BIE RAMEIER R RE, ULERBEATRR GRS, SAHEET
B IAKBAARGEE A, &R WBONERNIPREL. BRmiA. [ AR
KA. R KIREFIBIPURG MR R EAR . IR FRGURE . 2] sl R 2
AUOKBEEEAWIREL, BERRENT EMEANINR. K, REMEHRZE
Him. HTE ESH RSUT R T IR R PR B AR OIHER, X
A AKBARALE 253 38 T2 W L FH 7 T R R 57 ) e o

FELHIRI R AR R . &P R G H R A 8T, ARE
A S SE IR TR MR 99K £k i “from bench to bed” , i — B R HAE NG KRBT
PRI AE AR T . ERAEER KA B AR RGE R A e A SR A
Koks Bh A Tz U 7L . (R AR BT 9K SR TE 25 9058 18 A2 W v (R R D)
J Rz R G SR R T A RS B T AR R AR A, Ho % BOR . SRALE.
SHTANH, CARAFERA NS G M. £ TIWAAF T HHEAH T H
HIH R ACER MB g, SEBl TR A P R s IR IR MEA B B R B . AR EH
BEMSL I, FERMNEET IS BEAERENSHNE. BHEEXA 3
FrR— K MERE, CABATIREZER PR R R -

ROBRESMABRERREEN S BT EEAKCPFER, HhEaf
EARMAZLZALL, BiFEAMIE L.

2| #

2019 4 A 3 H



CHE T R o R A K AU AE 25 Wik A2 W b RS H ) — Pl e 1 2590 R 4t
()2 F M. ARFTEA, & 10 000 FECE 2 ML EYIH, RAE ML &P b
BN RTTIT. GRS RCE FERBAYFEE. AR, BIREDA
FH BERIZ5 [ A B RAE B0 . AKBORIES VIR . BRIRTRTT A2 I & 259
3ot 12 AU L P AR . oK R R THidaR 254, T DASR A 24400 ERRE TR0 3 A
LR, AT SR R e AR Y B 2 R B . FE O R KI5 REA
R AR, T RR B KRB R B T B A R R A AR B A R A B
5| R T RO 1 T

AP T ZMAWBILRG, AFOREETIRENNKEERS, WEE
HEBRAAKRL . GOREMI MR R B . ORERR A, R G0KIL. 9K S AR
JRAKEE . AFTEANA T AT T 25903814 1 & A g 28 X H Ak 22 pl o B ALy
Y, R ER T 23R R G RAL S A TT 41 5 0 25338 2R Gk N ST BRI .
AAEAN R T Qe R P 3 T IR S A 24 3 3K 2 4 S DA R AN [ i S TR A
M2/ N, DR SEIRRIT L. B T IR RKR BRI EGURER S 2 WTRNa T
(I A TT#R -

ARAECHE A R ET] B K TAER N SO ) 52 4
2%, WAl REPLT . 51k e 2 B U i AR A A S AR SR I B IS
B ARLMENETHRBA N GYIEERFRENBEN XS HH. BE
IWHBESAY, UAEABRRAN—EREZNSHBMBAET N EENS
A TR

FT3% « 2%
BABHALEEAFREFE



) Preface ]

The book entitled Lipid-Based Nanocarriers for Drug Delivery and Diagnosis
covers a wide range of topics in drug delivery systems. It is well known that out of
every 10,000 or more compounds screened, only one can eventually reach to the
consumer market. Major reasons for this high failure rate are drug toxicity, biological
degradation, low bioavailability, and intrinsic side effects. Nanotechnology is
exponentially expanding in the area of medicines, therapeutics, diagnostics, and drug
delivery. A nanocarrier-based delivery system is used to deliver medicinal compounds
in the body and improves their safety and efficacy by controlling the rate and targeted
release of the medicinal product. Among the carriers explored for the controlled
delivery and targeting of drugs, lipid-based nanocarriers have generated increasing
interest due to a number of technological advantages that include high biocompatibility
and higher drug loading capacity.

The book provides coverage of many important aspects of drug delivery systems,
including, lipid-based nanoparticulate delivery systems such as solid lipid nanoparticles,
nanostructured lipid carriers, nanoliposomes, micelles, nanoemulsions, nanosuspensions,
and lipid nanotubes. The various types of lipids that can be exploited for drug delivery
and their chemical composition and physicochemical characteristics are reviewed in
detail. The characterization aspects and effects of their dimensions on drug delivery
systems behavior in vitro and in vivo is also discussed. The book also covers the effective
use of lipid-based systems for controlled and targeted delivery of potential drugs/genes
for enhanced clinical efficacy. The role of lipid nanocarriers in nanomedicines,
diagnostics, and therapy is elaborated.

The book should be useful for research institutes, research departments in
industry, libraries, universities, and consultants. It will provide a wealth of information
for undergraduate and graduate students in the fields of organic chemistry, medicinal
chemistry, and pharmacology.

The book should prove useful as an advanced text or reference book for a course

on nanocarrier-based drug delivery system. It is written with great effort and care, and
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it should turn out to be an important reference book, a desktop information resource,

and useful supplementary reading for teaching professionals and students.

Atta-ur-Rahman
UNESCO Science Laureate
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BT8R AR 2505805 RATER SR INA 2590, Rl R KIS E AR EE T
M, CF|EEREREEARE. Hd, KEOHEETHRGKR RN
IR Tl % “49K 2547 (Bang etal., 2009; Liu and Park, 2009; Xia et al.,
2009) « GKEARTT LR AR BE, fEPEfRE R B /ME, FHI R BoE =,
WDBIVER, 358 003 250 7E 253 SRR AL (1) B AR (Torchilin, 2007) » Z5¥) %2
R 77 A HpoRE JSORT DA v B 6 B R MR YR T T RIS, AT SO I PR TR 9T &K
B (Shietal., 2010).

£ 20 et 60 FACFH, BEEMIPILFIMIHBL,  AMIFFUE %5 g4 K A0 53 47 1
o XL AFER T HF 2 RKBEHEEEERMERIT RS Y, TRl Tk dE
r=, [ %% 52 5 bk (Kathe et al., 2014) . 2810, HAFE— 25X S 2L/ S R F
1), G024 ARG 5T AH 43 88 B KA TP 2 A AT e Bk di . BeAk, FUARITERE TR
P EERR E R E, LA AMEKMHHEMRERFH>ENE. Xk
FLFFAH 5% () 5 K B HE 8L SE I T 75 R AE, HAWBEE SRR A4 B
X —PEAE B THURF 53 (Washington, 1996; Prankerd and Stella, 1990) .

AT RR SRS AR Y5k RGO A8, HAEEFHARE
WA KRL . Fe TR AW G ARRLAE L A M)A 25 1 0 A= 0] B A T 2 B A AR
. WFEMPMRARFEAR RSV TR TFARRSFThaeretE. RERAEY
AR 2R A, EENMRGFERA — @, RN B, AV
R & I R S kA A F= AT A R M. T iR BiRE A, AT R
RERARE R BT R . R RIFE R AT BRI AR VA A R A= ] B, FFH
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Ak AR IR, SXyare B RRIER. ih, EK
Y 25 40 W] A ol T M B 3 AR I R R M R K P X = . H RIRT 25 30E R G A
A —SHNERNAL, HEREERZE. JERR. Z5WT REREr AT B v
o B 5% (Samad et al., 2007; Couvreur et al., 1995) .

£ 20 tHh4d 90 A FH, BN R EZESO T UAE =R T A FEAA R B A5
JR IR RIRE T % R G0 H PSS T [ R4 1 e o ek I ) 29 7R B, e ml BARR
H 25 T B M I I AR e . X PRI W ik R Gk R R Sk
REANFROR AFLAFI AR S0, R [E144 i 52 49 K KL (SLNs) (Soppimath et al., 2001:
Smith, 1986) . HRH#EIHE L, ENTREERK (50~1000 nm) LR ARk, HEA4E
VIAHZE RN A 4y v e e A [ Ak g o (3R T AR AR ) ZER,  Jdd T i P77
FAVHENPREYRAFRE, ATaHEERERNEKELGY. SLNs 27
AEBERGIITR . R AM AW EIE RS, A&/ (Harde et al.,
2011; Gasco, 1993).

SLNs Z5#faiss, BEAF IR, HHENAGMB AT E, FHiks&E
HIF TAEE R KE. WESCRE, EN&/MERBRENR, EF2 7
A EEEH. SLNs BLRE/N, fREtEolfeer, Serpe=AELmiEH, &
H 25910 B 77t 0T RE Bk 5E (Miiller et al., 2002; Wissing et al., 2004) . {12
AR R T () 5 [ 4 B o BAR PR E BOR 0B — AR MR AL . BT TR AT — 2oy
PIPERR, Wk, AR R .. RO KM MERAHRRHEEER. B8
BE PR m 2 B IR R AR S AN AR A B AR I BUR, 51K (Cavalli et al., 1993) .
HREWAKRLARLL, FFE ARG A S T s R A TR R DR, A
RRAFIBI LV S T REME, A BT RTAYBERAT N s, BATR
DL i B Y BETE ol b7 R AE 2. P IX R e B M SLNs BUAZY
Y33k L R 4k (Harde et al., 2011).

W, BT XAE ARG & T RKREZY), SLNs B 73R 7 2 EREH
 HIK¥E. OSLNs ATl T 241 5hidik (Yang et al., 1999); @SLNs ] {2 &

FERHEAYHOREDAAE, F—RnE5HMEXREHLLARFGRA
(Abuasal et al., 2012; Huetal., 2004); @SLNs F THR &4 250 03E 259 11)
1 B85 3% A0 7E BR Y 95 B i 1] (Seyfoddin et al., 2010); @SLNs A T/ #
Y85 YRIT % Fh B2 Bk 9% (Schifer Korting et al., 2007); ®&SLNs aJ F - fiti & f &
Faesth. Hah, WAEWRERIE SLNs 7] & 04 & 5 28 45 A7 92 B 48 &) 25 4 i
i% (Chattopadhyay et al., 2008) .




