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ABSTRACT

Background and Aim: Recently, nanostructured drug delivery systems have been
investigated as delivery systems for chemotherapeutic agents in cancer treatment. The aim of
this study was to review nanostructured_ carriers for targeted drug delivery of
chemotherapeutic agents.

Materials and Methods: Data of this review article were collected by searching PubMed and
WOS (Web of Science) using the keywords of cancer, nanomedicine, nanoparticles, liposome
and solubility.

Results: Among the various nanostructured drug delivery systems, liposomes, solid lipid
nanoparticles (SLNs), nanostructured lipid carriers (NLCs), polymeric nanoparticles,
micelles, aloumin nanoparticles and drug-polymer conjugates have been used to develop the
efficient delivery systems of chemotherapeutics for cancer treatment. Many chemotherapeutic
drugs are highly hydrophobic with low aqueous solubility. Furthermore, non-specificity,
toxicity and drug resistance are the main drawbacks of cancer treatment with
chemotherapeutic drugs. Use of nanostructured delivery systems is the main approach to
overcome drug resistance, reduce side effects and improve treatment efficacy. Additionally
nanostructures containing two or more drugs for combination therapy of cancer are
challenging issues that can increase the treatment efficiency by synergistic effects and
decreasing drug resistance.

Conclusion: Although the development of various nanostructured drug delivery systems for
chemotherapeutics are under investigation, few number of these systems have been used in
clinical studies and entered the pharmaceutical market as approved nanomedicines.
Keywords: Cancer, Nanomedicine, Nanoparticles, Liposome, Solubility

Received: May 26, 2022 Accepted: July 11, 2023

How to cite the article: Leila Barghi. Nanostructured Drug Delivery Systems for Targeted Therapy of
Cancer .5JKU 2023;28(5):122-130.

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0
(CCBYNC), where it is permissible to download, share, remix, transform, and buildup the work provided it is
properly cited. The work cannot be used commercially without permission from the journal


mailto:mostafa1372@yahoo.com
mailto:leila.barghi@gmail.com
http://dx.doi.org/10.61186/sjku.28.5.122
http://sjku.muk.ac.ir/article-1-7460-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-14 ]

[ DOI: 10.61186/5ku.28.5.122]

1PP-1W6 /11€0P (53 g 13T /7 Cuilins g Cuy 8)9s 7 Olws)S by eole al5kils ¢ale alas

Ol g wiedid o 58 Cug2 by 9519 JLS L 936 Sl

e
sleila.barqhi@qma”.com :dg:;_’}:g' S A(J}:.M..A a.k'.M..L}}) Q‘).L‘ LA.:A})‘ gA:n))l QS.&JJ’ C}l& ali.i..;\b csilwg,ls LEHN nggﬂ\ﬁ)lé a_gjf ‘)Ll:t"‘l A
ceeme e Y- OFA-OYF) Z.\:f_)\ A7 FE-YYVOFAA S :¢é.15

o

g adlae Cou Sloys s olse 6l Gluygyls L;LAW Olsea jlle 56 Sluygls 5"‘(""“7““ Tﬂs.\ HERV Wiy
Wl Gloy3 g Jolgo diaddn Sy )ls g Sl 56 (sla Jalo s 50 andllae ol 51 Coda ilesd 813 Gkt

&S 0 515 31 eslizal LWeb of science s PUDMed (claolll 53 smetna b (65,0 dlin ol (slaesls 1 95 9 Sgo
el o (63758 Cd e 5 055 aed (D)3 S esls 56 O

SU Gl 50 i b ol cal> s d D13 4L cusw',?; bl 5 Gl 5,15 et o5l Obe 5o HEY
@u);@.,zL;La,,l;@Lﬁ,,,u%;}éuw,‘.&f”uL;mf,;;,w,,ﬂgbsj;uc%@ﬂg Slys
pis ol oDl sls sl T Sl g5 gy Sleys cand Glag)ls I (6ol Al oo Ol 0Ly (8l
5013 g jloslinal .l lag)ls ol b O gu,swwb}ﬂf}\&”uu,mjwaqn,pu:s\
et .l Slays oL 55 s Sl Loslee SEalS o sls Coeslie U adlie gl sy o tege sl L st
G b 5 A5 o ST el S Ky Dl g 5 5 Ol e S5 Oless g gl iz b g3 (65l sl s
58 Ol Olays o1 il Cel s ) w Sl S slul 5 o9yl Ceglas talS

o 3 andlan o Glays ad Slagyls g bl SU Calies Ly gl (Slaptan dn 5 i 5116 S Ao
w913 b 3oty 5 sl Sty 1y b Sldlas ol AL glag,ls $U ) gon T IS JUSCENNE AR ENCLIR
Aol

S gl 9 5 c D)3 5L gls 56Ol o Sl Slads”

VENFIY o ds VO VFNY: oL 4Dl VF oV /Y01l s


mailto:leila.barghi@gmail.com
http://dx.doi.org/10.61186/sjku.28.5.122
http://sjku.muk.ac.ir/article-1-7460-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-14 ]

[ DOI: 10.61186/5ku.28.5.122]

e 30 slo elwaw  1PIC

(solid — lipid sl s &,3 5L (liposomes)

g sl L slglal> 5 5 nanoparticles)
Oy $U aren o(nanostructured lipid carriers)

Lo ((polymeric  nanoparticles) s,
(protein 55 5 o3 gL ((micelles)
(drug — i — 5,15 sla 535,55 Nanoparticles)
e ol i oLl polymer  conjugates)
Ol o 45 (slag)ls g1l (b 53 03 28 (Glas iy
Fie 033550 mlse 255 5 S els Caslie
Ll oo 213 Cuglie (V)wl O Slaysgyls O
S gl 5 Oleys g g, 51 Jod (513 D)0 50 4
Al Sl dilg o i S 2l 4 s 255 bl Ol s 0
Olays 358 Olays o 53 o OT i iS5 5508
sl g o sl Slags 31l 51 (S Ol (oS 5
Coaslie alSTy (Sl 2)lse A (S e ]
O Ol ys oHLS aslidl 4y e 48T Conl 59505
S DL SU Glad sma¥ e g (n 2l 0350 00
Ollize a5 3, 50 g)15 Aoz Ly 93 Ol Ol
el B8 5 s o ol 53 Slalllas 5 3 515
35 Sl )1> Sl ()5 asdllas opl 55.(3)

b 59y 93Mg0
Sl 53 s U (65 0 aMlin i (sLaosls

A" 08 515 5 eslizal LWeb of science s PubMed
s ((nanomedicine) 5,Is L (cancer) ob .
s(liposome) p5;,— 3¢ (nanoparticles) 1,3
Celods 55755 (solubility) o o

el

G b SO ds lagyls dadua Slw,gls
SUbapgssd Jobs i by Slasssls o pmcw
(s Sl U sla ol U 5 sl guad Silp3

9 S S $U s (g e D)3 SU iomen

.

doNio
Jole a3 Ol el Sl Olojle 515 G
3 a3 pn Olsan o ks 5 035 Olgir 53 S o
cay Ol Loy g5 an L o VA Jlw 55 O
el 5 g S (N gY) Sl Sl 5 04 S
SO Ll Sleys e (Laplb gl oleys el
Csls g aline glan S Calien Sloys card ol po
s s glad b 03 5 o 51 LAOT ol 5 Shes S
e a ol s el Jbo i g Sl w slad sl Jols ai
Coel g anils YU Jsbo Comn 03 ol pde
3 S0 Ol el Gra lge dlex Sl sdate Sl 5] 5e
S e 0 38) iy e ) S S
= 2 o3 Joell 5 ogdn Sl )s cad slagls
J—e 83 Ogmar (T sladBls j3unlb as” sl
Foia 45 Lk 335 0 x5 U1 ge S LS5 g
R 255 S T 510) 538 o 0T Coe (153l 4
eV lajgs ol ol Sl sl a4 lag,ls
03 S Rl 53l an e &S 550 5y o L Lagyls
I pls 358 o 2l Cuslie bl 5 anb slad sl
Jsbw glays Coda L Sl ygyls L;LAV:.M.:»- )
Ll o dld 2 5 b Sleys Sda 5 b 1 Gl e sl
Sbd @bl (I Gl sl (el 4 2
SLasols sl m gU elite 53 (2501 o ol 358 0T
3 e S s Csl il g e Slays gad
Odr G b Sl b lad sl 55 Coen 2l oman
AoVl b g g Jomn 53 aos 5 b 8 Slejs
(enhanced  (o,lu¢K5 5 gl 45 il bl
Csda .(P-A) w s—2 permeability and retention)
sl e Jol U 05558 5 b 5 d e ys
5T a0 ol Jlast (slad ;S0 50 4 Sy ot (slas 1
e s 00 Ol G 05 S s mlaw 55 857 505
SOl s slag,ls b Sl ygsls (7)) 555 0

Laesssd ol dd 4y 2 Slassls Glaptaew G2 b

NCP (53 3T /7 cuibia g Cuyy 8)9s /7 olws)S S0y eole al5kils ¢ole alas


http://dx.doi.org/10.61186/sjku.28.5.122
http://sjku.muk.ac.ir/article-1-7460-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-14 ]

[ DOI: 10.61186/5ku.28.5.122]

170 8p Wy

) ol 05l OLliS

VUSCE s S L0 Sy — gsls gla 558

A

X

| 1
S ';;l)lb,;u 01;39” s dl’,;,r t e
«b p St | S ol | 3 I youls = 3515 | ) I

St Sl sl

L (PEPNE A 1 33 236
[.éldn > ][é "U”']{uf””: ’

[ ]
SN s Juna s Juna
Gl Al sl

O yw Ao (19,18 (Sl p ndud L9 ld (S i Elgil ) s

My S ol Sdsle b plapls (e gealp
Lgl.& r:.w:.w C‘}v\ QL:.&}.D- Mu.a C_‘.w‘ 43;

.C_Mﬂ‘ev\.jl oJ‘))T\ ij\q-)sg.\.d @Lﬂ)})‘}

ed aly p Slsols Slaptees
2 Sols L;LAW* w3 oslazul ol Lt sladle s
SU s el o OLS S g s Jals o by

sl g S e 5 0y g LgA:;AJh;LwQL;LaJAB-

S (39310 S i E1g3 duslio ) oo

sz S (39518 S i £ 95
)bouﬁjéfdu)jcﬂw‘ﬁl{ d\.ﬁ})‘)d\ﬁjﬁéﬁ)bd&d‘ r))ﬂ
05 535 Jsed 5 S

4 S )l 208 (6,800 S o gassad 4 o YL goIL
e M5 g 5 ool s

Sl il gdd (sls Jul

Ll (sbd S5 U

- b4 s )13 2 6,550 L

Sl U g sl ol

Aol b d O y3

b psied el 4 1y JSSUE 1 (b Osmmmn B 5k
(stealth e S paiad 4 4 e S 35 SLSI
g e 4 b psssd 85 al 553 lipOSOMES)
s S5 (2w BBt s 1 OLikS g5k
Ob 2 51 O tadT il S 4 ot S 5 o0 ol
slo paisd adllas g (V) sss s O

:LA“J'};:J
SN LOT oyles & Az 63,5 d S Lag 35
S wmn &G S oks S g oY 5> Lie
Jom Ol does 3 S o dblo-l |y by um Jb g
bt o) Law s J35ed 5 JBasda lag)ls Olejpn
bl Ol5 o JSia cpl @) S ol O

1EoP (53 9 3T/ Callan g Canyy 8393 7 9lEw)S A} eole alEkils ¢ale alas


http://dx.doi.org/10.61186/sjku.28.5.122
http://sjku.muk.ac.ir/article-1-7460-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-14 ]

[ DOI: 10.61186/5ku.28.5.122]

w90 (slo eI 1Py

o O 0Lz 3 lagsls 23 8 0l 0 Vb 5 ee
¢S bl e el s S NI LS
ol 53 el bzl K03 (ba 5 OT 55 ghos
Jols Lagyls Sl amy = (Sloogls et
T s dsbousl glagyls «OT s Jsbe slag,ls
Ll on S S50 s g 5 IS g0 S S clasls
O3 S a4 b ks otST (e G5 o
A Sl e Gl Oda dish fate ek
Sl Slys Coda 5 S 5 G pdidsE S
2L S5 SU o 4 Cta glaos S Jlasl G b
b ek S 51 eslial b ocas )l O st .ol
oslizal b 5 0385518 — S sl — 058V
oslital il 457 Wlodd ag I Sl is,
(OFND) Lyls 1y (Syges J51s GioF Cgr mdse
I S
old 4 D3 5L oS odd a8 LSS S - LSTY
Lol Ol Ll (6,1 4 G (6 50 Bl Cod S

A\

ko
oligh ot 35 Gy DL U g e
23 e SLS S Gl s Lk sluad
ey Sl a5 (6500 Ol il Ol ks L
e JE aea e (Al Lals Sl
Crad Cdgloa b olagols 05,87 3505 b 4 53 Lyl
Al Gl byl T Cdsee lghaws amun s
DYy 3 S (Genexol — PM) ol (o J5uSer
50T Jbsle 53 & Sl JuSISTL (gools 51 as
LY Iy o5 b IS Gl L — S e ey
Sy o5z oS 338 gyls sU ol .Sl odd oslinal
DA L sy odd esls jlwbe Ol Ol Oleys
0315 Ot JpuSTT 5 (6 ph Sang b DI s 8

A ol

Cer Do 2Kl iy b)) dssSYE
Ll ode OB 5 & Liks ag 4 Ol jw Olays
4 e Lilg o Glays Ooda Sl eslinul b b g5 5 o)
N Wgd Cos ) sy el 2 2158

el g DIy 4L

1> Slagtea 316 805 wws el st Sly5 4
St Sl ) St o7 Bl n td w0l p Sl
S pisd 4 s S Al SIS 5 lr
ol AL e s BB Ll lyls b 5 ool
SO O3 s el 5 il o Bbs s s Joli Ll
A aie s RS iy s paad 4 Sl SV
el e Olgsa Lol gomio W5 Joged 5 Ol
O3 b s LS is,s oS Ll gauls Olgen
Gl s Slos b s edd d Sl el i
@ Sl g8 55T JUliyl s sho 035 555 » OT
) Ll sy LI

Ole st gid gl ol

Gaptuns Sl S aes Hlile U g sl ol
O3 gL O oS Bl s e b Sl
33 Bloks LS ol ladd 1 Lais &S el (gl
7opb skl ol GU i gla el Sl
b Jolm cpl3d 0 8,8 I 4 el (sladed ol an
slos 53 DLkl s wle ladd (6,5, o e
23 bagsls 500 Cd b sl e el LIl 4 O
ol SV el gl O3 $U 4 S an:m:..» ool
Omobiasdil Gl wl b0 se b 3 awlie (1Y)
ot 58 5 sy L (6, S0ty Sl
Ol sdsl sl Hlle SU ] la sl o gl
OF) sl O el gt D3 5L 4 s

16y D13 5L

(G o o 3 (6 ¢ e (Sl oy 31 (6 ey D155 5L
St opl AL e 4y JB o Gl by, L

dad Il cagyls old J ST iy 4 e Glasgls

NCP (53 3T /7 cuibia g Cuyy 8)9s /7 olws)S S0y eole al5kils ¢ole alas


http://dx.doi.org/10.61186/sjku.28.5.122
http://sjku.muk.ac.ir/article-1-7460-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-14 ]

[ DOI: 10.61186/5ku.28.5.122]

[LAA2OREY

Ao el 5 JuSTISL )ls 5o sl
il b L Ol jen eslizal 5 SIS S
Sl sl ngii: adlae s cpomen (YY) L
153 58 5 SIS D3 b egls 53 cpl Olajes
JF1 G5 S Lo ela 6o J5 sy LY
Sle $U edd s Jol (YY) Ll syly g8
555 b ods 5558 e sSH S 5 caslel sl
g5 Sl say 0ol )13 Coda g YU anils b sl
313 DU ool gl Lt (1 b sl gladsle B-1
5 etlel sl Sl G e Sl ol e
Sl Bogladle slosad Ly o3 eSS
g (YREl S35 ol 4 cawlel eslinl
S e bbbl Oljen Slussls axllle
g b b sl 55 SIS Py oSl
Ob o Slys bl s ol gy D1y5 U p 3
D sl 6 pok lyd Sl eslizal 55 (Y0) i Oy
P Sl b 03le G 4T s STy el sl
Sle S Rl (el 0 S O Sloys pes I
AY5) b okalin ol y sl 418 0 A3

K oT 13 5 14E Olojl Law 5 0 A3 (slagyls b
10 e Liadds Oloys Cog

S p35sed S Sl JeuSTls 0l AL 55505 SU sl
USE Gl boets oo 25, AS
Obys lp Y840 Jl s &8 ol M})}m{j)
3l $U opl il aib Sl 4 e Ohlew o LSl
23 530 Ol Lalls (gals 4 S (6 S (b8 e
O Oleys 55 adsl 0sllil oD Lol Jl
S 9,15 .(YV5YA) 5515 5 15,18 Lo glus 5 Olades (Ol
Cosl JuST ST (g3l e s T 153 5L &S 55 OLLST
o315 jlwlie Ol Ol Olays sl Y000 Jlo js oS
Sl (o8558 Dl So)ls JuSRISTL Al AL ol
Pl L S 51y S ST sy 51 OT Il g &S

LJ-L: osle w.\‘\f.k.&u;n oslaw! d‘ LS‘ )}Qy; 6)\;;?

HPE P YORGE FE ¥

o B s bd pede ool D5 GU Ay sl
Shls G sdT e Olgeay 30 050 55 oy 51 08
Jo Ui Wi € L) gl Sl pas
O 53 sl T3, 513 eslinal 550 (585850 (sl s
3 3lFas wats Gd S b bl Olsee
Cud s ol til LOsay 58 5 biomly s dox
OV S, ks b Lls o Ty Jabul
I Gleys Doaa s s Jate T 4 pdpc28
2305 Joe 4 Gld gl Jolse Jlaml 4 e U 2
Jsl b Olgiea ulin 0o anlllas ¢Sy .(04) Ws
ol 3505 e s dT GISGLL 5L 53 Ll SSL 0l e Ole s
Goprs sldie o) Li) ade oS Hle SIS
(Y sl OlEs o5 05 5 o O3 Syt o ,SOL
ek — ajls gla 458

(O Gla e 4 Sluggils 5 Cdsle G130l
3ol & Wledkds b e — gl gla S558
oIl 5 a5k o Jeae yod ¢S5 4 OV S Lgw b
S baasls Ypeme ol zosl Vo 5 s 55,8 ol
bl Sbsle Wig e oS sl Jlasl &K 5 b
Lorb oble b Jdosin a4 AL wils gl
Ol prw ) Sblje Sl 3500 fame (52w
o ded IR (G el s S 1)
AR BT el e Ll (oledly
()55 5315 Sleys o 5 aned 5 s

O o (oS 5 0leys g Slasgsls slagmu

DR (S Sl 4 s O (S5 Oy
5 0bys ause Eals (gl Cuslis 5 Sl S5l
SO sV 0 b 4 (ks 358 0 Do By 15
IS aols dim b 53 Olejes Ol s g sl b
Glgyls Sloys oLl sae Cgr oolbe slas
O edkd 4y Gldhs 5o (YY) il Ol WS

SV b5 IS st S (3 la e S

1EoP (53 9 3T/ Callan g Canyy 8393 7 9lEw)S A} eole alEkils ¢ale alas


http://dx.doi.org/10.61186/sjku.28.5.122
http://sjku.muk.ac.ir/article-1-7460-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-14 ]

[ DOI: 10.61186/5ku.28.5.122]

w00 (sl @I 1PA

g ® "
B R - P v T S I NP CRT- I LIPH LN P L g
S ws Wb sl LS shee W}S Oloys gl Y2V Jle
Sl s 95515 5 ol Slagsls (sl Sla o9 5]
Olojle Law 5 ods A3l lagyls U 1 & S L(FY)
Jador 53 Ol s iadaas Oleys g 1 T (g5l 5 12

NG P a:)jTY

OLSTI Rl 53 Hshsn S Do b ki o K5 0505 Come
75 OSGl iman L Z3L 25 OT ik LBy,
@ Sl s el 2)lse sl 05 YL glaj o
Ol o 5o lagyls 51.(Ya M) s L Lol Slys
(IS, e = ST I 5590 ©si o
0335 ®¢-:~“;:> (om0 55 53 p355) ® g

. ® _—
UL&\ ("\':j)ﬁjj ng“':li C)‘):yb) JJ\S:.H)(JJ\JL‘Z:M

O o Ainduds 3loyd g 15 0T (5918 910 Glojl Lawgi ol Al (Slag o ¢l 3 S ¥ Jau

9,19 SWI9IS s £ Sk !

O30 38 53 A 555 JeSTs
Jestlsy e sdT D3 4L LSl
Skt k= )ls & 5558 eSS
93-S 33 ¢35 o g0
Ol I3 S 3
NUPIN Gk 5 5L 5,
0813 5 )b IS )

JSSy o ol dmS

sl e Skl g Calde Slaygls S 5 4o

.>|J.'.; l.a‘ ‘Mbk.fd PR 9 w‘.b Coo @LA)) ;MN*;
codd G glagyls gl Oy soa \AW’ " &i‘ B
okd g 5)13 55k 3,0y 5 B e ity 1) b Sl

L

eb)v\ég yoad
63l L Obesle o 3 Glosg Jbb Colam adlae ol
(o9 p e Uf-‘ oM}} ot ol o)_)ga' C_,élijé

20T Hlasl gl bl o,

oy s St Sl eyt slassls ST
Coos (bl pde e & iomad 0393 Gy SVl
sl 2ol dlml e e 8 Wl YL
ol Syl Sl 1355 g0 Oles 3 o slask
G 3l ez sent Gasl sl slaskle 56l
Blays 2l 35 4 s Jb e 5 b Sleys Cota
L bogs ool laylle gU oman Lgd 0 O
Olegbgn 350 O, S5 Olys Sz gyl
Caglie Gl G b I Al e o el S0
T AL IR A S NVCH [ N Y B

éuwwj@f\.xﬁhclbﬂaj\db)a

&b

1.Ferlay J, Colombet M, Soerjomataram I, Dyba T, Randi G, Bettio M, et al. Cancer incidence and
mortality patterns in Europe: Estimates for 40 countries and 25 major cancers in 2018. Eur. J. Cancer.
2018;103:356-38. Available from: URL doi: 10.1016/j.ejca.2018.07.005.

NCP (53 3T /7 cuibia g Cuyy 8)9s /7 olws)S S0y eole al5kils ¢ole alas


http://dx.doi.org/10.61186/sjku.28.5.122
http://sjku.muk.ac.ir/article-1-7460-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-14 ]

[ DOI: 10.61186/5ku.28.5.122]

P9 (B 1)

2.Ulldemolins A, Seras-Franzoso J, Andrade F, Rafael D, Abasolo I, Gener P, et al. Perspectives of
nano-carrier drug delivery systems to overcome cancer drug resistance in the clinics. Cancer Drug
Resist. 2021;4(1):44-68. Available from: URL doi: 10.20517/cdr.2020.59.

3. Zitvogel L, Apetoh L, Ghiringhelli F, Kroemer G. Immunological aspects of cancer chemotherapy.
Nat. Rev. Immunol. 2008;8(1):59-73. Available from: URL doi: 10.1038/nri2216.

4.Yao Y, Zhou Y, Liu L, Xu Y, Chen Q, Wang Y, et al. Nanoparticle-Based Drug Delivery in Cancer
Therapy and its Role in Overcoming Drug Resistance. Front. Mol. Biosci. 2020;7: 193. Available
from: URL doi: 10.3389/fmolb.2020.00193.

5. Wang X, Zhang H, Chen X. Drug resistance and combating drug resistance in cancer. Cancer Drug
Resist. 2019;2(2):141-160. Available from: URL doi: 10.20517/cdr.2019.10.

6. Senapati S, Mahanta AK, Kumar S, Maiti P. Controlled drug delivery vehicles for cancer treatment
and their performance. Signal Transduct Target Ther. 2018;3(1):7. Available from: URL doi:
10.1038/s41392-017-0004-3.

7. Maeda H, Wu J, Sawa T, Matsumura Y, Hori K. Tumor vascular permeability and the EPR effect in
macromolecular therapeutics: a review. J. Control. Release. 2000;65(1):271-284. Available from:
URL doi: 10.1016/s0168-3659(99)00248-5.

8. Koo H, Huh MS, Sun I-C, Yuk SH, Choi K, Kim K, et al. In Vivo Targeted Delivery of
Nanoparticles for Theranosis. Acc. Chem. Res. 2011;44(10):1018-1028. Available from: URL doi:
10.1021/ar2000138.

9. Mansoori B, Mohammadi A, Davudian S, Shirjang S, Baradaran B. The Different Mechanisms of
Cancer Drug Resistance: A Brief Review. Adv Pharm Bull. 2017;7(3):339-348. Available from: URL
doi: 10.15171/apb.2017.041.

10. Fulop T, Kozma GT, Vashegyi I, Mészaros T, Rosivall L, Urbanics R, et al. Liposome-induced
hypersensitivity reactions: Risk reduction by design of safe infusion protocols in pigs. J. Control
Release. 2019;309:333-338. Available from: URL doi: 10.1016/j.jconrel.2019.07.005.

11. Xu H, He C, Liu Y, Jiang J, Ma T. Novel therapeutic modalities and drug delivery — erlotinib
liposomes modified with galactosylated lipid: in vitro and in vivo investigations. Artif Cells Nanomed
Biotechnol. 2018;46(8):1902-1907. Available from: URL doi: 10.1080/21691401.2017.1396222.

12. Bakhtiary Z, Barar J, Aghanejad A, Saei AA, Nemati E, Ezzati Nazhad Dolatabadi J, et al.
Microparticles containing erlotinib-loaded solid lipid nanoparticles for treatment of non-small cell
lung cancer. Drug Dev. Ind. Pharm.2017;43(8):1244-1253. Available from: URL doi:
10.1080/03639045.2017.1310223.

13. Salvi VR, Pawar P. Nanostructured lipid carriers (NLC) system: A novel drug targeting carrier. J.
Drug Deliv. Sci.Technol. 2019;51: 255-267. Available from: URL doi: 10.1016/j.jddst.2019.02.017.
14. Balguri SP. Topical ophthalmic lipid nanoparticle formulations (SLN, NLC) of indomethacin for
delivery to the posterior segment ocular tissues. Eur J Pharm Biopharm. 2016;109:224-235. Available
from: URL doi: 10.1016/j.ejpb.2016.10.015.

15. Barghi L, Aghanejad A, Valizadeh H, Barar J, Asgari D. Modified synthesis of erlotinib
hydrochloride. Adv Pharm Bull. 2012;2(1):119-122. Available from: URL doi: 10.5681/apb.2012.017.
16. Barghi L, Asgari D, Barar J, Nakhlband A, Valizadeh H. Synthesis, characterization and in vitro
anti-tumoral evaluation of Erlotinib-PCEC nanoparticles. APJCP. 2015;15(23):10281-10287.
Available from: URL doi: 10.7314/apjcp.2014.15.23.10281.

17. Marslin G, Sheeba CJ, Kalaichelvan VK, Manavalan R, Neelakanta Reddy P, Franklin G. Poly (D,
L-lactic-co-glycolic acid) Nanoencapsulation Reduces Erlotinib-Induced Subacute Toxicity in Rat. J
Biomed Nanotechnol. 2009;5(5):464-471. Available from: URL doi: 10.1166/jbn.2009.1075.

18. Werner ME, Cummings ND, Sethi M, Wang EC, Sukumar R, Moore DT, et al. Preclinical
evaluation of Genexol-PM, a nanoparticle formulation of paclitaxel, as a novel radiosensitizer for the
treatment of non-small cell lung cancer. Int. J. Radiat. Oncol. Biol. Phys. 2013;86(3):463-468.
Available from: URL doi: 10.1016/j.ijrobp.2013.02.009.

19. Wicki A, Witzigmann D, Balasubramanian V, Huwyler J. Nanomedicine in cancer therapy:
challenges, opportunities, and clinical applications. J Control Release. 2015;200:138-157. Available
from: URL doi: 10.1016/j.jconrel.2014.12.030.

1EoP (53 9 3T/ Callan g Canyy 8393 7 9lEw)S A} eole alEkils ¢ale alas


http://dx.doi.org/10.61186/sjku.28.5.122
http://sjku.muk.ac.ir/article-1-7460-en.html

[ Downloaded from gku.muk.ac.ir on 2026-05-14 ]

[ DOI: 10.61186/5ku.28.5.122]

. Q0 slo @I 1We

20. Yu X, Di Y, Xie C, Song Y, He H, Li H, et al. An in vitro and in vivo study of gemcitabine-loaded
albumin nanoparticles in a pancreatic cancer cell line. Int J Nanomedicine. 2015;10:6825-6834.
Available from: URL doi: 10.2147/1JN.S93835.

21. Moradpour Z, Barghi L. Novel Approaches for Efficient Delivery of Tyrosine Kinase Inhibitors. J
Pharm Pharm Sci. 2019;22(1):37-48. Available from: URL doi: 10.18433/jpps29891.

22. Wei Y, Xu S, Wang F, Zou A, Zhang S, Xiong Y, et al. A novel combined micellar system of
lapatinib and paclitaxel with enhanced antineoplastic effect against human epidermal growth factor
receptor-2 positive breast tumor in vitro. J. Pharm. Sci. 2015;104(1):165-177. Available from: URL
doi: 10.1002/jps.24234.

23. Hu H, Lin Z, He B ,Dai W, Wang X, Wang J, et al. A novel localized co-delivery system with
lapatinib microparticles and paclitaxel nanoparticles in a peritumorally injectable in situ hydrogel. J
Control Release. 2015;220(Pt A):189-200. Available from: URL doi: 10.1016/j.jconrel.2015.10.018.
24, Setareh J, Jaleh V. Co-delivery of Curcumin and Imatinib by Nanostructured Lipid Carriers in the
Treatment of Lymphoma. Int Pharm Acta. 2018;1(1):37-38. Awvailable from: URL doi:
10.22037/ipa.v1i1.19945.

25. Katiyar SS, Muntimadugu E, Rafeeqi TA, Domb AJ, Khan W. Co-delivery of rapamycin- and
piperine-loaded polymeric nanoparticles for breast cancer treatment. Drug Deliv. 2016;23(7):2608-
2616. Available from: URL doi: 10.3109/10717544.2015.1039667.

26. Khaledi S, Jafari S, Hamidi S, Molavi O, Davaran S. Preparation and characterization of PLGA-
PEG-PLGA polymeric nanoparticles for co-delivery of 5-Fluorouracil and Chrysin. J. Biomater. Sci.
Polym. Ed. 2020;31(9):1107-1126. Available from: URL doi: 10.1080/09205063.2020.1743946.

27. Ventola CL. Progress in Nanomedicine: Approved and Investigational Nanodrugs. P&T.
2017;42(12):742-755.

28. Gabizon A, Catane R, Uziely B, Kaufman B, Safra T, Cohen R, et al. Prolonged circulation time
and enhanced accumulation in malignant exudates of doxorubicin encapsulated in polyethylene-glycol
coated liposomes. Cancer Res. 1994;54(4):987-992.

29. Hamad |, Moghimi SM. Critical issues in site-specific targeting of solid tumours: the carrier, the
tumour barriers and the bioavailable drug. Expert Opin. Drug Deliv. 2008;5(2):205-219. Available
from: URL doi: 10.1517/17425247.5.2.205.

30. Miele E, Spinelli GP, Miele E, Tomao F, Tomao S. Albumin-bound formulation of paclitaxel
(Abraxane® ABI-007) in the treatment of breast cancer. Int J Nanomedicine. 2009;4:99. Available
from: URL doi: 10.2147/ijn.s3061.

31. Mayer LD, Tardi P, Louie AC. CPX-351: a nanoscale liposomal co-formulation of daunorubicin
and cytarabine with unique biodistribution and tumor cell uptake properties. Int J Nanomedicine.
2019;14: 3819- 3830. Available from: URL doi: 10.2147/1IJN.S139450.

NCP (53 3T /7 cuibia g Cuyy 8)9s /7 olws)S S0y eole al5kils ¢ole alas


http://dx.doi.org/10.61186/sjku.28.5.122
http://sjku.muk.ac.ir/article-1-7460-en.html
http://www.tcpdf.org

