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Abstract

Aim and Background: The use of medical herbs and their extracts because of their low side effects is
increasing all over the world. Glycrrizha glabra is one of these plants with proven therapeutic effects, but
conventional prescribing of them faces challenges. Using of drug delivery nanocarriers such as Niosome
is one of the new strategies to overcome these challenges. The aim of this study was to synthesis and
charactrization of nano niosomal system containing Glycrrizha glabra extract in order to improve its
therapeutic effects.

Material and methods: Nanoniosome were synthesized using Tween-60 (70%) and cholesterol (30%)
by thin film method and by using inactive method, Glycrrizha glabra extract was loaded into them. Their
physico-chemical features were assayed by Zeta sizer, AFM and FTIR and at last the release rate of
extract and toxicity of Nanoniosome on normal cells were assayed.

Results: Data showed that the synthesized nanoniosomes are anionic with -21.2+ 1.64 mV zeta potential,
size of 90.7+ 3.6 nm, dispersion index of 0.53 and 55.36% encapsulation efficiency. The nanoniosmal
system presented slow and controlled release of the extract. AFM and FTIR analysis demonstrated that
nanoparticles have appropriate morphology and the system does not interact with the extract. The results
of MTT assay also approved that the system has not toxicity effects on normal cells.

Conclusion: The results indicated that synthesized nanosiosome vesicles because of their appropriate
features, could be good carrier for delivering of Glycrrizha glabra extract and thus improve its therapeutic
effects.

Key words: Niosome, Slow release, Glycrrizha glabra Encapsulation, Cell survival, IAU science.

Corresponding author:

Medical Nanotechnology and Tissue Engineering Research Center, Yazd Reproductive Sciences
Institute, Shahid Sadoughi Uviverstity of Medical Sciences, Yazd, Iran
Email: Fhaghirosadat@gmail.com


https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.42.7.7
https://ncmbjpiau.ir/article-1-1385-en.html

[ Downloaded from ncmbjpiau.ir on 2025-12-08 |

[ DOR: 20.1001.1.22285458.1400.11.42.7.7 ]

S Jobw 5l g 1o 03U almo K@M@ J_

AR )LQJ._YYO)LQ.AZ_ AR 0,99

S (0959 Ailolw gl sbaasio g (ow)yp Idgd

o e i ol Sloyd olgs dguty solinods yluc it o jlae

QS oSl T

S 63250 0013 & 15 w30 < 3y anbld 5 lail WL T gy mudl ol i yo o (IS 33
Tl ludl i aobld o o He9 Sl oo

Ol g 0 PBodo gl Sloys Sleas 5 (Sijy pole olBiils (S5 0aSLails ¢ gonlign 09,5 -

Sl 552 0532 iy g sleys e Sy e oSS e sy ol oSty sl it 5 5551 (35l i 35 e Y
Olnl 3 (6,58 5 ple Sl g )skid Cannj 5550 Sl0,8 ()l pskid 5y oS0 -

Olrl oz i (Soo el (Ko psle olRasls Jlall (y o w59l S 09,5 - F

Olples wi (Boas agd gloys Gleas 5 (Sip pole olfiils o Sijuilass ouSails -0

ol

el Gl Bl b 53 s b 50 o8 (il> (blse Judoas bapyT o jlas 5 gl LS i eslinal (AR g Adslw
sl 5y 55 ol b (i slagis) b o ekl Lol cosl oad il (oo (ol b GLS cal aloz 51 g e
Sdg e ol 5 Soa sl b 2llr Gl pale 6l (ng SlagFll dloz Sl psiee oo (29,0 sladalogil 5 oslanul

el T Sileys ol ol )| jslaiads (Lo yeds o)las (g5l slapsisn 5 ols> o)y g
b cnsisss slodsSng ahaSym g olacmd ol ada, 5l o pFolas 5l o adlas ool 5 (B Jigy g Slgo

ML ol o Jldyd Sygons plo Gayed ojlas 5 i SU eld Sigya (F0) JgyedS s (V) £o-ig 1 ool
S bl S m 0 pae 5 (s58ls8 5 b 5 o5l ot i FTIR 5 AFML 300 b5 laolSins 5l asliiad b s 03,5

MTT s 5l ooliiwl b Joy sladshe 5, 2 o) Caow pas oFY T slos ,0 ojlac Giole, e 31 50 § s 0,8
L85 8 sy )9

5 O SosSTy asli iegl A4V £ YIF o5l Y VY £ VEF MV sl L L sl ond jiiw ailol tdas8l
FA 30 0,0 OVIY Lisle, e jiSTas by i,y aiws] g4 5l oo aislo wiloles i sl /. OO/YE (5,25 05550 yl5me
29 Jloy slo Jokw (59, 1 alolus Capons pas cims HLis MTT cas gl iz ol ailas o2aS

o 030 O lordisSoid S Shs 5 68,k (o938 U sladel> (5300 Ol oy ojlae adlllas (nl o TSR
K9y » LS“"l} ).:‘ 9 o)LAC mec L ).,..»..9.: 9 W ).A.A.AJJ L5’9"J 9 L)M.b) w—l alolws a5 slo UL.M.: aools )y uﬁ)f )‘).9
el oy )5 0 las g lul (Rl o Jloy sla ok

5 S Ml Rl a5 2Bl o cnped ojlae lp (ol Jolo Wilgs o odd i (cagien Wbl 1§ g MRS
88,5 1o Slae Sguge 45 )0

TAU science: sleodsy duo yd ¢yl sy gusSSl ¢ i ) diad] o559 :Lg..\.:.lf LgUboj‘g

(g ok o

35 Sy seieh Sloys Sloas 5 (S5, psle oKl
Fhaghirosadat@gmail.com : S 2SIl oy

VE- Lo VY sl e g b

VEeeo¥e N b pds 2,


https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.42.7.7
https://ncmbjpiau.ir/article-1-1385-en.html

[ Downloaded from ncmbjpiau.ir on 2025-12-08 |

285458.1400.11.42.7.7 ]

[ DOR: 20.100

o
)

(SreFs Ceols il Gl Gl el sbml sl
“e8 0,5 o0 ol (STl s g g 25 Sl 0o
2l ol estas 5 lugyed 3l @by gloadlas iz
oK LSL“LS)L"—:-.’ S 9 ‘5..,4:...7 oKiws LgLasJ}L.;

OAN) WS o Bl S

slog)ls o5 Lok el s b Sloys (ol 055!
Ll ools Liall 1y oo by o bl G pme o oalS
2 &I ailes Mo b Bl Sy Loyl oolaa!
Oezed g Ban S8l oS G IATSIL g Bas el
olel kg ojlas ;5 39290 She Slse (B p b S
$b 5l oolaiwl @ Lo el e a5 Cwl g, g, ol
S Sleise rba poie 5 poioe) b (29l sla el
L ol lagyls 5l oslitul 9 &3, 1, lags,lgts cnl wlsi
Sy 3 loe ot g s (5,105 1 el g aliSy Jagend

V-V V) 0l gyl LS

] ‘5*3*&‘)1 Cao VAV Lo 5o )b ondgl sl g9
QT Sl s g Al By g3 )l5 HeSl G lgie
Lpgiss 8,5 L5 wyn 090 gl sl sl
dLmCAJllSlé)?m Fo L )'l aS dld ‘SJ.M.:J Lgl.mJ,eb
ey g sle g adS JSo ol e ;0 g
Jo Glgeas Glgee 5 w00 olml 1y (g 5
o \)5_...; oolawl Lbu] )‘ wség’:—l 9 C“‘“‘B‘)gs.’f? 6L(b3)|\>
ol wlinia g JsmedS 5l pojses aed ln 2)lse 5l )b
0 @90 ol 5l Gllie alez 5105 o ooliul
5 G piySlasil (o)l ca; (o] b a4 oly

YY) 8,5 o)Ll g ls anwal iola,

Ol ojlasil ol Sl g 03 S oslitul aazgil
Lpgiss Ghlie Hezed 5 s lem 5l ()l Oloj o
ol addllas 5 Gun syl el g olyiea
olas (gyl> (095 Sl gl Sbaarin 5 cSls
G oy 3 S50 Y Glinol Gheyd Glacs el

Ll Sl oy Jlo i sla sl (59, 2 Lopsiees 9L

Sage sl 05 olbend lacuS 5y a9l (LLS
‘LS)-S*“-’ 59 "\"936" a5 ailed o5 oobo LS
> bas> ghoome jo g Sloys Ny 4SS (anis
o 03¢ LQQL..J‘ A>g5 O,y90 @)U sl )‘ QT )| salaul
dlize loSia s L laoele g bo)siS 5l o)l )0
ol g Lo Lo 5l 6ok Oloyd sl QLS T ool
=l 3 hadlas (FdF) cul @, arel> Cwodl
“olewm S i 5 loyo yo (LS 5l olaiwl diedgu
mee 9l OF) Gl 5 (V) OY) eas o lows
el alox 5l GlalS Slans| ] cools oS
3 olge s o 5l )l loys 5o a8 el o] ge
o)lac 5 ag,ls LS Bras (VFND ) o5 colarul Q—I
ezt 5 05 (Bl Plss wmlie St Joas bag)]
e 65w (LS lag s (b cline iz
Wi sl o alex 5l o) slapenilS) L Loy
oo pb b Gl s (V) 00,8 o sliends slagyls
aalS 95 5l g Sbgs aio; slylo a5 Glycyrrhiza glabra
Gideo ady, slaeas Thiza ¢ il slxeas glykos
ol a4 ale,gls jo g mulaithi o] 4 sie 0 .ol oals
odlgils 5l oS ol ansS e (locarice)  ljep s
shls oy oo jie S5 ol Jsb a5 coul Fabaceae
Wb AL e mle VOV sgus olaay b,
) 5 yrosilo WY b +JA Jsb b S b 5 oS el
slasle g ady ) el abw 4 bl 5,05 ST 6 ibn
ooy W)l @gls SBras oS Gl (guein;
oS S AT (i eeedS a5 Gl o LS olesiigid
5 oL ol i, o abo slol el cal gy s
5 oS e el GleS S e
4 Wgdoe obS (nl 0)5 STy sbml o e SIs


https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.42.7.7
https://ncmbjpiau.ir/article-1-1385-en.html

[ Downloaded from ncmbjpiau.ir on 2025-12-08 |

[ DOR: 20.1001.1.22285458.1400.11.42.7.7 ]

Fogidy Sl olws algtr (pd> Al e
pled Gl yiagb Av e B Y+ + sgame 4o (I 1 Epoch)
39 oo Job pyeraSle zoe Job b il S,
Syye ey alai o ol o i ke Gyt o5
Cawody glacds sl eolatwl b uew 20gs 00l azdpdy
S prannSle zoo Job jo alite slacd, ;I oasl
s PBS L ,o Glycrrizha glabra olac lastesl
oxd Jol> Jloged sl osliiul by w35 ) Jugngi!
233,85 awlre Jugpanl 9 PBS o ojlac L aloles
el 1S5 )b s b al> e cnl o baiales]
Glycrrizha  ojlac s9l> slopgign ol angyd
glabra

(Thin Film hydration) 3L Y Jlogol b,
ol 5 gtalesl 9y50 albelss 9l s (sl a5 35 (S,
Fo iy il dopgies il Colu jslaiteds .0y ,5 oolaiul
Olacr e ojlae 5 1Y 4 Ve (oo Cons 4 JodS
e 9 W3S o pdels 0 ¥ mg/mb clile L
Heidolph) 5,55, 55, » F0 T sles ;o Jol> Jgloxe
S S50 pled b o ool L3 V0 tpm g0 b (oLl
S okt bl 0sd atle S Lyld coo
2 oskas sl 59,5 Slapsiss dbml jshiieds o
a4 PBS il oo,5 ailol b cels ) Goeay 5 8+ € sles
alwgdy 35 o,d9il ol mals .88 plsl 1X s
S5 58 5 Sy Ve Siigl Tyl ol b pala oS
8,5 plnl cele S olo S s 35,m5LS YA £ 70
(YY)

wlobw (535 (1950 Oyl ywo (w3
sloolas Tl oas 5 )A5 L o)lae e ouyp sl

53b0 S gy alwgas Jolme 50 of3T 5 0ats (5,350

559 9 0lge

$poslas

5 &9 wsxmSostas 5l kS 5 Olacn et obS a5l omy
ool o3 GLbs )5 a4 ol alS ass
Oleiryes olS ady; I (gySo)lac apw, op oKl
Sloyo o olS ady; ol pslatecyl (gl a5 <85 ploxdl
5 00,5 S audye> el e g ale o0 L
- el Cawods o] jog o By olaw! 5l eolatil b s
205 osliiul abuSaw (Bg) 5l gpSojlas el
Lolialosl ;5 g pSolas slaghs, ouiml) 5 dessm
b oS5 sdas Ceand T ol Al gus olStuss o
2o 3 oo B0 el sl pedltS g ol il aliioe
e 3 S 03,55 S alkions JBIs out Jals
Sk B G B ools 13 dguS g gt (950
Jate o a4 alaSgu g aisy; b g 0 Y Jsib]
Sl 2o 5 699y5 5 spdaiS ceai b BT 0 e 8
s b JalS 51 amy 5,5 plowl (6 puF0 lae Slalac
g 93,5 Blo eily 2 Lawgi 1) b (49,0 0jlas i
ot 9 ol Plor i 5 i St pliiasy
R L slod )3 wndyes 95 Sl jeoa 5 (lated
aley B g ol o9 odel Cawots ojlae ST 0 S

28,8 )18 sy (g, oolail

S yliliwl (Fomio vy 9 pgormSlo Zgo Job (mnd
Ty Jsb o ol SregtieSenl ()
ey ol pes S esliiul Glacn et olas pyeraSle
Vo mg/mLeble b olocn i o las Sl Joloe Lz
Merck) Jugns5l 5 (K501 Sigma) PBS Pl s
Sl Jslro 51 osliiad b e b aisle (Gl
BN AYD YO D) ojlas ) abise clacdile

Sss, 5 ookl b Giddee g2 p,S ke VIO 510



https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.42.7.7
https://ncmbjpiau.ir/article-1-1385-en.html

[ Downloaded from ncmbjpiau.ir on 2025-12-08 |

285458.1400.11.42.7.7 ]

[ DOR: 20.1001,

O

)

(YB) 99,00 ST 4 (plooes laaisT (5 503lul g LSl
5 0jbac W (slapgisn luin e oslas 5lgy nl o
g a8 esliial Glucn et ojlas ol (o930 lele
ol Cawsds Aoz & g0a diges aw o FTIR b
Comd s digad 2 5l 0 e V jlade lal pslate cnl (sl
Sy o 5 L3l (KBI) sylo s wpslty Soi a1y Ve 4y )
S8 Eot g Sy yuen o oliws by 5 00 (gl
028 P9y WS 00,88 S peBle » (S AL
Sy » el N osgae o Sule Loy (sole
e o g Job o digel 8 5 S35 )15 (slamio
3,30 (oW1 Brucker) FT-IR ofiws lawg Foo

235 lolis o (ole slaes 9 2855 )15 ()

i i ailolwgili (558198590 (o) 2

Lo 5 IS8 o5l cassas 5 Ghalshine (o ln
ooliul o5y S sunlie 5l 35 o jiiw wlalugl
390 295wgSan (AFM) (ool (6551 09Smg Ko o
3 ldsl @3lsirse ool b 45 og aslllae oyl 5 eolizul
W3S ey OO lesg g IS8 s K
L leaiges csnlie lp )lnl (ool o5 5Sms,Se
o el gyl (xbas (B S5055 gy 5 (55505l Sl
095w ¥ Jsb 4 55 (i S L) ladigald gSs Soe
(YF) ols 1,8 },,JUT Sy90 yiogili Vo 3l 5o Jad g

oo i )5 U5 Jemiliy 9 lw (o) 2
(G Jomiliy) (xban Jb g Woo,S il Jld (6,503l sl
Jae Malvern Instrument) ple b olKiws 51 gy
-0l .0y ,8 eolatwl (LSSl Nano zeta sizer ES
2 5P B g Az e aly S o apgjen $U 6T
Syge ST il YO sbes o FOY nm zge Job b
a9 a3 baaises (6 pFosll Grizen (285
3ol et S 00,8 pll 4l Ve by o L
Al eolazwl /Y B /0 mg/mL cdale b aiges £+ -pl

L @6l sles jo lapgien 5l (melaw [L/G5 Joudly (s

4o ,kesl anl B bwg 3 (Mw cut off = 12000 Da)
Ol olend 8L sl e 50 0 ¥ T sl
slcaosaz | 3l 4SS s, (wlel a8 B>
som B e 5 sle i o8 Il e sl
i 3 Jyana s 45 i (5,8 e ol 5,8
b e ojlal 4w gleyis s Wl sjlshe
sladoSlse soee 5l g wmd e 1) 5SEsS slasSse
drS 59,5 005 yekiedr S oo SxSslr Sn
A A L ais Ve e sl 4 i s
sasilis> (1Y &by S o o EDTA 1Y mM) 50Ls
AucsS 3L Blge BA> (gl sy Al e 40 (Ar °C Led) o
A odilig Hhie Ol yo K0 aids Ve Sowdy plbo
@)V ) Gladesia ojlas g5l lapgss (e
S 01320 b ol bglse Lagpopal L ) Ve
15 08,8 ST oy, T o Lugae ojlac § 95 ataS Loy
g ool 5 slacd, ;o ead oyl o lae Wiz e 3]
oBws abiwgs 0dd S pyenSle zae Job o
3 ailiwl sorie j eolaiwl b gy Cansdy yiogigdy xSl
s olas @SSk we)s ) alal) 5 Jagnnl 5o ojlas

AVV) 0355 (sl opg o

() akal,

o oah o lae lae
03U Lg)LXS)LJ °)L*"-°M)°= Yoo xm

Oy i 0 las 4 dibol GiiSwd p s (o)
09390 wlolos b 2iSma p pac g Jolass oy sl
i USG5 Glocned ojlae boead zis
O9sbe Pl 90,8 oolaiwl (FTIR) 03 e0le
Sz )z 9 O iz el 5 FTIR L 53
SpS e Sage S wr sl 5 bJsSse (LI

Ot Sl a8l angd g 5508 by, Glereds g, 0l


https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.42.7.7
https://ncmbjpiau.ir/article-1-1385-en.html

[ Downloaded from ncmbjpiau.ir on 2025-12-08 |

[ DOR: 20.1001.1.22285458.1400.11.42.7.7 ]

18 clocal ;o celo FA ¢l b Jslo ol MTT cous
Ol peeds ol slasd o 5l am ciad eols cS” U
sedlale b cel FA sl aJsbe (V- 7X1) 5L5 3,00
wble gl 5l GNANA N e emg/mL ) Gl
5 s Sen Vs i o o)l 236 sagiorise]
5 ailol Sals o 4 yds Koo /0 clale L MTT o
5 B @nab o 285 plxl celo ¥ gnlisSSl
FelgSee VO gileyed ol S Bl jslateds
5o, 48 Yo g oS ailsl Sal> 2 4 DMSO
s 5 Saly iz ol am 28,5 ol ¢yl
oy LYl elias 5l eslinul b g jresill OVe e
033 ole g oilss (synergy HTX, Bio Tek, USA)

20,8 dwlone 4 ¥ alal) sl oslaiul b o Jole Sl

(¥ alal,

O3] 09,5 59 )5 iz 5aSileem CutS Lanma )3 (555 i (ol
J5S 09,8 30 6,8 i (eile— S lams )0 (5)88 iz (:Sils

azsl

3, lailiw! 10905 g pgosnSlo Zgo Job (mn
slagge Job o Sloied o)las (gd> b slagem, »
odx Hlade s a5 ol las gl Voo B Y.
Jsb 30 ol ol ady, o)l calises clacdalé s S i
ol 51 osliid b s () l5500) el ol ¥ e
Sl o placn e olwtl Glajlges zeo Jsbo
Ot 3yllisl Jlaged 03355 wy Jsibis sl 5 PBS
dobes b culy s (V lsges ) PBS il s ol
el 1238 R?) sl u o 5 Y=0.0012X-0.0053
ol b cely (2 5 Jobongnl Bl 5o Jloged ool

el /2298 a5 Y=0.0017X-0.0067

3 9 09ig Wl oY gunsSl lonil,
9l Giulry oI
ailolw O9° ul-*%_ﬂ)—w °)L4° UWYM‘ u|).:.4

Ol Sl jloges dpazgs b oud i gegien

oS oY mg/mL cdale b ages VO - pL 5l oslaul
e 5908 L old pad eadll 5l gSole ln s oS
Alolidl aiges oS oo olm!l b ,o oljwar b &5
5 gialesl axs S 18 o)l 0550 s5lweslel 1 an

28,5 Oygo LSS L YL G Al e 0l

abolw 51 plucn b ojlas Joldy o8I (o

0939
Ohgy ) eolatul b oo jiiw ailels jl o,lae sla, aig,
ke sy onl po 28,5 18 g n 950 IS anS
I8 5l aeS () ojlas 5l lapsisrd 5 Y eml
PBS 5L Y. mL &gl jo celos FA oty y 28 )8
Lyl,s) pH= VIF oYY T Glos jo 53 (Ve a0 ) cod)
5 okie oy ol & <35 S5 (On (Seislansed
A S YE OY AV & B F X /) cslie
5dbs awls bl PBS 6L 51 Y mL lade (cels
PH 5 Lo L wom 80 (Y mL) jlade lesay 5 atils
Lo cudlo p slodiges Cdz Lumw 20,5 a8l LSS
pooeSle n sl 3 (6 ing Samd olSis 5 aslic
L leo,d gl 5l o)las il Jloges g odilys oads yuss
233,5 ooy PBS 8L ;0 ol jlaslinl s ) ool

Jby sladslbw 695 » alobw Caoms (piuw
by, 3 asdlas gl jo Al Coas (liee Ghomiw sl
b g0l o a5 MTT (9051 .000,5 eolitw! MTT
555 G dls ;S Lol el ol bl sl i S,
345- Sherd Jsed)  psdsiln S,

dimethylthiazol-2-yl]-2,5-diphenyl-tetrazolium
wbyuSsie sbbjlSys, lLwys (bromide (MTT)

Q—i‘ BN solazul 3,90 QSL“’JSL“ el 045 6L®J5lw
oy byt (595, Loy slololor g5 5 ol
atd Ol el el 5l S wogy (HFF) (L)
ciS e o Joko oS Gl ISSg, Gub g Wi S
IV (FBS) 38 iz pyw b oais & RPMI-1640
pll (gl iad eols cuaS /A0 Cugb, s YV T gles (o



https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.42.7.7
https://ncmbjpiau.ir/article-1-1385-en.html

[ Downloaded from ncmbjpiau.ir on 2025-12-08 |

[ DOR: 20.100?].2{85458.1400.11.42.7.7]
<

bzl o 1) cesl P=O Lole 09,35 L Las pe a5 VYIY
5 eor b oaesee Gl Glacn et olS ady) o)lac
slpgiss U FTIR il jo 05290 sl anyli
sloegies ol g (¥ -C US8) Glocmd ojlas s5l>
S Sle s a5 b saslie (V -B S5 ) o lac a3l
alles s ojlas o> abls & by ye slacsly ;o
09,0 4 0,lac 8g,9 casadLis aS eolidl 5lasl o lae W3
9 osrse arlis glacky e @ly ol alols
YEFO em’! sy S Jie ojlas w8l slapy)esils
L wlols a5 ojliac 59,9 5l o YY) 5 VEYA YAYO/F
VEYY Yavy ¥fYy cm’ PN e g sy Sl

g ool adlal swas Sy ojlac (g9l wilelw FTIR

b o aS el wdrg b e ol ay > VY

Ole 45 Sy il (ol 4 (lg5 go aLiSS L oo (S

90 ;@ g ol 7y pled ESe poojlac g alelu
loaile j90 4y s 5l g Lad> | 095 Cole

(AFM)) (o031 (59 5 298w g y5on0 b (510 1 31 gucdd
4 Shdgl 5 (F USE ) osel Cassay pglas aazgi b
Sewy a2 Gl s Ol om (o051 S90Sy Soe b
Ol &S s 1S g JSS (59,5 S19S, pgje oS
4 Sz D3l Gl el (S39de850e I Glas 395

el syl b els lsieas o] 5,58

Sy 2 oo $Bpgje ¢l Caem Sl (ow)yp

HFF o5, sb gl
osbas W36 slapg;ss b HFF o) loJslo jlosd 5l amy
MTT cos lo,d 9l cpl oo Gl Slominn jslatess
lapgson b el FA 5l an cas opl bt .cd 3 plol
» Gzl e s oul e alels a5 oy lis
bl sk Jloss 5l am o5 Ly el Jloy sladshe 5,
sVer e ) /) slaclale bogyls w3l segies ailels
4 bashe (Sleonss lie e 2 p S e Ve

e a5 oS anule N dlaly 5 dasnsn! BL o
Sheolatul b iz g doyd BO/YF L ply ol so0e
sl 6o PBS 3L o flocp i o laibial loged
Lls cov § dle slagle; o able 51 o ojlas
o (Fologes ) oS ma) 5 s O Soielg e
u:;',..».l.m) 6‘)1‘5 alols aS ol uL*“ o)La.c u,'l:.g.l.m) szi”
—d loges | iz Sl 2oy BYIY L ply cele TA
olac iale, a5 0gi o (5 S Azl 4595 ol sdwl Caws
by as Jol 51 0,5 o Dy 51 g0 o aibel
Ol Ogel s dame b allolis (o ojlac ol cdale s
Jdods g adl jalS jloged ol a5 g0 1B 4 ol

Db oo sml clale YS!yl ialS

09598 ailoluw (b 5L (3130 g 03Il (g
sl By oliws 5l Jol> @l (o) o) JS5 L Gillas
Ol olas ol sogiem O3 plu a5 ol olas
Loply of SasSTy asls 5 el A VE YIS Ll
alols U Joily ¥ JSo asazgi b iz o 090 < /OY
oainopylis a5 Ceal SYAY £V FF MV Ll osds jiie
UG [ S P A NP V] I P 051 P D IR L oW Y

20,8 oo alolus Corons idlS o ol (o
FTIR S5 51 Jol> 50,8 (30l ldinb (o) 2
able iSea p pas Giomiw jslaiteds FTIR S5
2005 ooliinl ol el olas b oad fw (cegje
Slogm s olas FTIR il 5l ool Cowsds polas
Ot S sz a2l ey vsry (A JS0)
lole 05,5 saimspylas a5 YY- o em” 4l s 9>
4 bgyye a5 YAVF om”! 4l o sg2ge S OH
aasie aS VYo e om! 4l Sy C-H oS i)
SNFPF em! 4l Sy C=0 saS il
em’ asb Sy CHy oes ol samasylas


https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.42.7.7
https://ncmbjpiau.ir/article-1-1385-en.html

[ Downloaded from ncmbjpiau.ir on 2025-12-08 |

[ DOR: 20.1001.1.22285458.1400.11.42.7.7 ]

L0,10505) 3,10 ailelus (s Coons 3 olid a5 ae 0 A0 4 A7 AF AN A Loy plp e s

Sl TY DM g Jsbo 4o i ke it sasb A B Yo e slagse Jobo 1o oot olas | Jole pior o) Jlsgas

Absorbance

Glycrrizha glabra

4.0000+

3.0000-

2.0000+

1.0000

0.0000

200 300 400 500

600

Wavelenght (nm)

700 800

pyomaSle z50 Jsb 55 ojlas 5 Giliss slacdile o b oy 5l bl o8 Gl @land 5L 55 Glac s ojlas Slailial e ¥ loged

Absorbance

el OT

Glycrrizha glabra standard curve in PBS

1.59

0.0

Y= 0.0012X-0.0053
R2= 0.0999

1 1 1 1
0 200 400 600 800
concentration (ug/mL)

1
1000

1
1200



https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.42.7.7
https://ncmbjpiau.ir/article-1-1385-en.html

[ Downloaded from ncmbjpiau.ir on 2025-12-08 |

285458.1400.11.42.7.7 ]

[ DOR: 20.100

=
&)

Of pommemSle gso Job 55 o las sl ilize glocile (i b (o) 5l ol & Jagsil Bl 50 plagd o)las bl (o X logs

Absorbance

Olime P G Oz Sl ol (050 i, atwal oaxmsylis jloges el FA b (59959 Aol 1 Lo et o las iole ) (66N Y logas

release (%)

Glycrrizha glabra standard curve in ISO

2.0 Y=0.0017X-0.0067
R?=0.9996

1.5+

1.0+

0.5-

0.0

T T T T T 1
0 200 400 600 800 1000 1200

concentration (ug/mL)

el ol FA Jsb 45 0o ys OVIF ailelus 5l las iala,

Niosome release profile in PBS

80—
57.3
60 .
40—
20+
0=t T T T T T 1
0 10 20 30 40 50 60

Time (h)


https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.42.7.7
https://ncmbjpiau.ir/article-1-1385-en.html

[ Downloaded from ncmbjpiau.ir on 2025-12-08 |

[ DOR: 20.1001.1.22285458.1400.11.42.7.7 ]

Frequency (%

g2 (T)

Residual

0als g yegll AV L il D3gil ol S5l ooty (l olusl syl U ol aligay sog35:5 aibolus &y 5205 5l Jol> glaosls -V S

Intensity (a.u.)

el SYVY EVEE MV Ll 3 9l 665 il amsse Lt Waosls .y e can &3 (605 by uSilos iales =¥ S5

Calculation Results

Peak No. | S.P.Area Ratio Mean S.D. Mode
0.62 34.0 nm 3.6 nm 33.4 nm
2 0.38 370.2 nm 43.1 nm 373.3 nm
3 - ---nm --- nm ---nm
Total 1.00 162.4 nm 165.5 nm 33.4 nm
Cumulant Operations
Z-Average : 90.7 nm
Pl _ : 0.630

oS .%.I.é

Diameter (nm)

SN

7000

Delay Time (us)

a 1
o — — —
-0

R R e e e S T T e e e R A e e = R A 1] et e R 11 S SRR 1T

Delay Time (us)

el HIOY L ] SausTy,

7.0
0.9
0.8
0.7
0.6
0.5
o TN O TP
0.3
0.2
0. #1

Q.00 v e P e e ] e T R R P [ e e

-750 -700 -50 o 50 700 750 200
Zeta Potential (mV)

Calculation Results
Peak No. | Zeta Potential | Electrophoretic Mobility
1

212 mV -0.000164 cm2Vs
2 —mV — cm2/Vs
3 —mV — cm2/Vs
Zeta Potential (Mean) =212 mV

Electrophoretic Mobility Mean : -0.000164 cm2/Vs

a....... i .......T‘T‘.‘T.....,\m—v-.n....l -
7 70 700 70000 700000

Undersize (%



https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.42.7.7
https://ncmbjpiau.ir/article-1-1385-en.html

[ Downloaded from ncmbjpiau.ir on 2025-12-08 |

285458.1400.11.42.7.7 ]

[ DOR: 20.1001,

\

%T

%T

2%

28

21

267

251

23

22

21

20

(A)

-1 30.78%T

721.06cm-1; 29.32%T

3306.43cm-1; 26.55%T

1618.43cm-1;25.10%T

1115.50cm-1} 24.51%T
1464.96cm-1;24.16%T  1090.05cm-1; 24.55%T
1157.8pcm-1; 24.51%T

1710.59cm-1; 23.54%T 1213.31cm1; 24.58%T

2854.24cm-1; 22.60%T

2925.440m\ 120.10%T

2
4000

40

3%
38
37
36

351

33
32
31

30

3500 3000 2500 2000 1500 1000 500450
cm-1

(B)

2345.76¢m-1; 38.61%T

1105.30cm-1; 38.36%T

681.35cm-1§ 37.46%T
660.98cm-1; 37.62%T

1638.01cm-1; 35.38%T

3445.28cm-1; 29.87%T

30,
4000

3500 3000 2500 2000 1500 1000 500450
cm-1


https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.42.7.7
https://ncmbjpiau.ir/article-1-1385-en.html

[ Downloaded from ncmbjpiau.ir on 2025-12-08 |

[ DOR: 20.1001.1.22285458.1400.11.42.7.7 ]

©

29

28

47 194m-‘1; 27.25%T
510. 7jcm4: 27.1%T
57{ 00cm-1; 26.80%T
669.42cm-1; 26.61%T

21

12922.34cm-1; 27.01%T

26
1091.13om-1; 26.33%T

251

|
# 1639.44cm-1; 24.29%T

%T

23
22
21
20
1%

18 3437.37cm-1; 18.04%T

18
4000 3500 3000 2500 2000 1500 1000 500450
cm-1

alols (C ojlas 28 cogj0m ailoles (B loiys ys obS ojlac (A 50,8 (ygole (omiw b gy 50T 51 Jol> 50,8 gole slocal - ¥ S

W aSwe e b oad jris ailabe g ojlas 28l 0 (g oe € Jloged ;5B g A Jlages asls GlacSly j9a wazgi bojlas ol (a9

58.63
H *
r‘n Apm B
A5 s 23 el g 5 colin (555058 50 im0, LES b S - sodl (S5 5Svs o Lws (53 oS 5| bl ysluat -F IS

.Mdb@j&sﬁ



https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.42.7.7
https://ncmbjpiau.ir/article-1-1385-en.html

[ Downloaded from ncmbjpiau.ir on 2025-12-08 |

285458.1400.11.42.7.7 ]

[ DOR: 20.100

=
<)

Sl boools il slacale )3 o las w8l og;srisil ailelu b las el ¥A 51 o HFF Jsku 03, 55, MTT e 5| Jolo gl :F Jlsges

Syl Jloy sla Joks (59, oo 3w ailolu Coous pac

MTT assay- 48H- HFF cell line

120-
1004 =4
80-
60—

40+

Cell survival rate (%)

20-

aS oy oyl 5l Sl DLS slo o,y 09 Majdizadeh
o ol SaSly asls g A4V nm Sl3g6 ol ojlul
s ailolusgil 45 05 ateie iz s IOF L il
565 Ol U5 diliy 5 0392 (e ,L) Sisel 58 51 00
L oe L ol a5 sg -YAY £ VEE mV Ll
Soow 2L o D396 gy 9 @ea 5l 655l
b b ow,p (YA) 005 oo Q] O Slas dgupe g ailols
=g olas b oo i ailelw iiSae » 50 FTIR
5am abls g o )las cunle bais 5 sunlig s, 1) ol
Sislshise o2 AFM I ol @l 0g o] 5L
Shls @ld as ols las g 8,5 wwb g, Slhdgl b
59> ity (pl &5 s Blo 5 SSIES (595 IS8
Olseds alels (pl 5l oolazwl (ol Gl o Nlgi oo
Sladsbe 55 2 Sllo S pie 23k o3)ls Jolosil

S b MTT s s aaz i b 5 Jbo g

98

96 96

O #

Olaon et oylas (sol> (o09j90 allals iU canlllan el 5o
S ol i (olertsSosd @l (owyp S s
5 LOVIYS gy oSSl loaily (s ls o s ailels
S8l g sl (0l J7uS) Siedod dess g ] iole,
Lol cele FA Jsb o ailols 5l ojlae la, ol
3 el 5l e SSI Glonsl) Lo ZAVIY
)3 03Il alem 5| oge Jelysas 4w laaslelgils
9 4, B4 lav) g9 w0dd 65 0,0 oole Cunle
50 YY) Canl ataly @ldgl Jbsle o Lol cdale
s Majdizadeh i jiie YoVA Jlo 0 a5 &)15F
sl ailols b el 4y 3350 45 wis S wlel L2l K
O3eY 5SSl olewsl, L menthe piperita il
e B 5l e Lo adllae b (Ye) was VSV/TA

bug oal 515 mls 4 Seop alble 6,505,


https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.42.7.7
https://ncmbjpiau.ir/article-1-1385-en.html

[ Downloaded from ncmbjpiau.ir on 2025-12-08 |

[ DOR: 20.1001.1.22285458.1400.11.42.7.7 ]

L YOIYE B $0/R) Ligle, olsee 5 doys VVAA 5 £+ /YF
sl e Lo asllas blye 51 (FF) wis,S 5,E
ol o a5 cwl Gldgl 5SS ojlail Shah
0300 ol 63l Cans

©pgies (il Ken 5 Naderinezhad Y-\Y JLo o
oy asl YRY el L eSS sl
s g - YA MV b b SO Y S
doys FYAY il olhee sSTas L <NV Sl
Pt Gl oy 5 TS sS ojluil (YD) wis)S i
Naderinezhad asdlas aces bo adlas sloco o ;)
he by Foe O YeeeSSl pleadl) Ll el
Naderinezhad asllae Csllae sl S3s 5 ol
Lol b dndllas saas

65[? ‘5‘05)5.u yLa ao‘)lga.b 9 Hemati ).u ARRRY Jl.m )
Voo osll ez ploertinn e GlaS Ry b G oS
G509 5 Lyshes YO B — 7 (b5 Jemslly ¢ agil
adllas slocg e 31 (YF) Wo,S 3w as,0 W LYY (o
5 $S=sS ojlail 4 e o Hemati aslllas ascns L
58 SRS 0950 Ol Ll 05 o)Ll ogllas (o)l

ool Hemati aalllas asias yol> anlllas slacins

=

09395 slafologil Clo 4 3850 Lo (ragh cal o
OsmY gue SOl Lol b (lagn el o)lae il gz
Colle olewdsSind o Shy 5 dedan Guls, Y
ol )l g (Gl o)l s (eSS Sladsd ploxl
aalllae pl o ax Sl c>nn .b.))fu’.n olgainy wlales
ollas g3l slopgisdsil w5 o le a@ise L
Lol el ol boanlssSo 58 Slo Shg b lacn e
-l g i lylo e sty ple asle 5 asllas oyl

20l 26y Guley ol (psn e g o2 S

S5 a5 jeblen .l ool sl o)l slo Jul> 5L
GxS09° O oled b ¥l plenly
@l slodel> gl Bl )3 moe byl )y 1 aslels
Ul Ken ¢ Barakat &YYa Lo o (Y- YA ) el
gl oslas (55l (o) wlelugil a5 8is,ST )18
Ol Ol gladsho g3, 2 1) O S 515 3t
TRV oyl addllas ;o 608 59,0 &yl 330,5 sy
oihKes g Fang 50 YOV Jlo o (V) ol 518
I, Ve nm o3l 9 70V (6,5 59,0 doyo b o] ailols
Vg Jls yo 58 oK g Babaei (Y4) ws 5 5,158
OgY gl ol b Ny G 91> slops o
dms by sl Jsbe 5 2051 jelaieas |y o,y FYIF
Ebrahimi Khosfi ;.5 Y18 Jlo jo (¥+) 05,5 s
sl ojlas sl sangd alboluglh 5o ) Sen
S5 0950 Oliee &5 03,5 ()55 5 2o s (55l
U5 Y eSSl e ] 35 Lo dalllas 358 slaaxlllas
Ol S e dmb 1 ogls b slaallugl
Sblse 5l oge ol a5 cl¥l sboaslllas ;o JSliges

DESs b ogyls g alble Jebs pas ile, Olsee
2 e Syl Sl s cslie (o )b 5 S39led )9
Haghiralsadat .(YY) cwl o9l slo el 5l bl
3Nz awY 0,98 dlorinn F VY Jlo yo oK 4
Uy Jesly b g 9S50 S9l> (o) ailoliogil
Sole aslllas o 3l 5SS o5l (FF) wis,S )

.l Haghiralsadat aslhe acens o] sblse 5

S She b Sy pl g5l slapgies $b 5l Ak
ool egil FAF U YAY ple alem @Lw.;y,.s



https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.42.7.7
https://ncmbjpiau.ir/article-1-1385-en.html

[ Downloaded from ncmbjpiau.ir on 2025-12-08 |

[ DOR: 20.100%1.2%85458.1400.11.42.7.7]

bpgisisl ol (omyp poe (Sl o sl Laulo
Sl Glaggea¥ge s s pas alite Lnlyl o
5 JoredS 5 Lo 5l slane (Jgo slovo o b apg e
alor 5l Ban Cdl 4wl 3955 gy p pis iz

D08 o dipe (pl 4 wieBe  Kiag


https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.42.7.7
https://ncmbjpiau.ir/article-1-1385-en.html

[ Downloaded from ncmbjpiau.ir on 2025-12-08 |

[ DOR: 20.1001.1.22285458.1400.11.42.7.7 ]

&b

1- Barakat F, Aboee-Mehrizi F, Haghiralsadat BF, Sedighi-Khavidak S, Ashkezari MD. Designing and
optimization of liposomal nano-carriers containing Nepeta persica extract and study of its cytotoxicity on
the breast cancer cell line (MCF-7). J. Shahid Sadoughi University of Medical Sciences. 2019.

2- Yakhchi V, Jahanizadeh S, Yazdian F, Rashedi H, Haghiralsadat BF. Synthesis and Evaluation of
Lipid-based Nanoparticle Containing Ginger Extract against Aspergillus Species. SSU Journals.
2020;28(6):27.80-66

3- Van Wyk B-E, Wink M. Medicinal plants of the world: CABI; 2018.

4- Al-Snafi AE. Glycyrrhiza glabra: A phytochemical and pharmacological review. IOSR Journal of
Pharmacy. 2018;8(6):1-17.

5- More VV. Niosomal drug delivery-a comprehensive review. Asian Journal of Pharmaceutics (AJP):
Free full text articles from Asian J Pharm. 2019;12(04).

6- Thangadurai K, Amani P, Jeeva Gladys R, Rengasundari GM, Lenin M, Yuvaraj M. A review on
hepatoprotective and Anti-HIV action of traditional herbs to reduce the hepatotoxicity of highly active
anti-retroviral therapy (HAART).

7- Mustafa SB, Akram M, Muhammad Asif H, Qayyum I, Hashmi AM, Munir N, et al
Antihyperglycemic activity of hydroalcoholic extracts of selective medicinal plants Curcuma longa,

Lavandula stoechas, Aegle marmelos, and Glycyrrhiza glabra and their polyherbal preparation in
Alloxan-induced diabetic mice. Dose-Response. 2019;17(2):1559325819852503.

8- Batiha GE-S, Beshbishy AM, El-Mleeh A, Abdel-Daim MM, Devkota HP. Traditional uses, bioactive
chemical constituents, and pharmacological and toxicological activities of Glycyrrhiza glabra
L.(Fabaceae). Biomolecules. 2020;10(3).

9- Zaigham M, Hamiduddin M, Tkram M. Aslussoos (Glycyrrhiza glabra Linn): A root with immense
pharmaceutical potential and its utilization in Unani system of medicine. International J. Herbal Medicine.
2019;7(5):27-34.

10- Sedighi M, Bahmani M, Asgary S, Beyranvand F, Rafieian-Kopaei M. A review of plant-based
compounds and medicinal plants effective on atherosclerosis. J. research in medical sciences: the official
j. Isfahan University of Medical Sciences. 2017;22.

11- Pastorino G, Cornara L, Soares S, Rodrigues F, Oliveira MBP. Liquorice (Glycyrrhiza glabra): A
phytochemical and pharmacological review. Phytotherapy research. 2018;32(12):2323-39.

12- Paudel YN, Angelopoulou E, Semple B, Piperi C, Othman I, Shaikh MF. Potential neuroprotective
effect of the HMGBI inhibitor Glycyrrhizin in neurological disorders. ACS chemical neuroscience.
2020;11(.500-485:(4

13- Gioti K, Papachristodoulou A, Benaki D, Beloukas A, Vontzalidou A, Aligiannis N, et al.
Glycyrrhiza glabra-Enhanced Extract and Adriamycin Antiproliferative Effect on PC-3 Prostate Cancer
Cells. Nutrition and cancer. 2020;72(2):320-32.

14- Sekhon-Loodu S, Rupasinghe H. Evaluation of antioxidant, antidiabetic and antiobesity potential of
selected traditional medicinal plants. Frontiers in nutrition. 2019;6:53.



https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.42.7.7
https://ncmbjpiau.ir/article-1-1385-en.html

[ Downloaded from ncmbjpiau.ir on 2025-12-08 |

[ DOR: 20.1001/.2{85458.1400.11.42.7.7]
>

15- Unuofin JO, Lebelo SL. Antioxidant effects and mechanisms of medicinal plants and their bioactive
compounds for the prevention and treatment of type 2 diabetes: an updated review. Oxidative medicine
and cellular longevity. 2020;2020.

16- Nasti¢ N, Svarc-Gaji¢ J, Delerue-Matos C, Barroso MF, Soares C, Moreira MM, et al. Subcritical
water extraction as an environmentally-friendly technique to recover bioactive compounds from
traditional Serbian medicinal plants. Industrial Crops and Products. 2018;111:579-89.

17- Mehrbod P, Abdalla MA, Njoya EM, Ahmed AS, Fotouhi F, Farahmand B, et al. South African
medicinal plant extracts active against influenza A virus. BMC complementary and alternative medicine.
2018;18(1):1-10.

18- Alagawany M, Elnesr SS, Farag MR, El-Hack A, Mohamed E, Khafaga AF, et al. Use of licorice
(Glycyrrhiza glabra) herb as a feed additive in poultry: Current knowledge and prospects. Animals.
2019;9(8):536.

19- Ashraf A, Ashraf MM, Rafige A, Aslam B, Galani S, Zafar S, et al. In vivo antiviral potential of
Glycyrrhiza glabra extract against Newcastle disease virus. Pakistan journal of pharmaceutical sciences.
2017;30.

20- Majdizadeh M, Rezaei Zarchi S, Movahedpour AA, Shahi Malmir H, Sasani E, Haghiralsadat BF. A
new strategy in improving therapeutic indexes of medicinal herbs: preparation and characterization of
nano-liposomes containing Mentha piperita essential oil. SSU_Journals. 2018;25(11):853-64.

21- Sahoo SK, Dilnawaz F, Krishnakumar S. Nanotechnology in ocular drug delivery. Drug discovery
today. 2008;13(3-4):144-51.

22- Shirsand S, Keshavshetti GG. Recent advances in niosomal drug delivery—a review. May—June
RILBPCS. 2019;5(3).

23- Ge X, Wei M, He S, Yuan W-E. Advances of non-ionic surfactant vesicles (niosomes) and their
application in drug delivery. Pharmaceutics. 2019;11(2):55.

24- Shahi MH, Kalantar SM, Sasani E, Asgari M, HAGHIRALSADAT BF. Synthesis and optimization
of niosomal carriers containing doxorubicin in order to achieve a final formulation with high potential in
cancer cells temperature and acidity. 2019.

25- Petit T, Puskar L. FTIR spectroscopy of nanodiamonds: Methods and interpretation. Diamond and
Related Materials. 2018;89:52-66.

26- Liu X, Song D, He X, Wang Z, Zeng M, Deng K. Nanopore structure of deep-burial coals explored
by AFM. Fuel. 2019;246:9-17.

27- Honary S, Zahir F. Effect of zeta potential on the properties of nano-drug delivery systems-a review
(Part 1). Tropical Journal of Pharmaceutical Research. 2013;12(2):255-64.

28- Mohawed OA, El-Ashmoony M, Elgazayerly ON. Niosome-encapsulated clomipramine for
transdermal controlled delivery. Int J Pharm Pharm Sci. 2014;6(9):567-75.

29- Fang Y, Wu XG, Chen J, Dang SC, Jiang DL, Chen M, et al., editors. Preparation and
characterization of mpeg modified magnetic long-circulating doxorubicin hydrochloride liposomes.
Advanced Materials Research; 2013: Trans Tech Publ.


https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.42.7.7
https://ncmbjpiau.ir/article-1-1385-en.html

[ Downloaded from ncmbjpiau.ir on 2025-12-08 |

[ DOR: 20.1001.1.22285458.1400.11.42.7.7 ]

30- Babaei M, Arjmand M, Seifkordi A. Evaluation the effect of nanoniosomal cisplatin on brain cancer
cell line C6. New Cellular and Molecular Biotechnology Journal. 2016;6(23):61-4.

31- Ebrahimi Khosfi M, Khosravi Darani K, Hosseini H, Arabi Sh KFR, Kohi Kamali P. Production of
nanoliposomes containing essential oil of Boiss Zatariamultiflora by response surface method. Nano
Meghyas. 2014;1(2):119-28.

32- Gharbavi M, Amani J, Kheiri-Manjili H, Danafar H, Sharafi A. Niosome: a promising nanocarrier for
natural drug delivery through blood-brain barrier. Advances in pharmacological sciences. 2018;2018.

33- Haghiralsadat F, Amoabediny G, Sheikhha MH, Zandieh-doulabi B, Naderinezhad S, Helder MN, et
al. New liposomal doxorubicin nanoformulation for osteosarcoma: drug release kinetic study based on
thermo and pH sensitivity. Chemical biology & drug design. 2017;90(3):368-79.

34- Shah N. Characterization, optimization and formulation of niosome containing naproxen. Journal of
Biomedical and Pharmaceutical Research. 2016;5(1):1-6.

35- Naderinezhad S, Haghirosadat F, Amoabediny G, Naderinezhad A, Esmaili Z, Akbarzade A.
Synthesis of biodegradable and self-assembled anionic nano—carrier: Novel approach for improvement of

Curcumin-delivery to bone tumors cells & Mathematical modeling of drug-release kinetic. New Cellular
and Molecular Biotechnology Journal. 2017;7(27):77-84.

36- Hemati M, Haghiralsadat F, Yazdian F, Jafari F, Moradi A, Malekpour-Dehkordi Z. Development and
characterization of a novel cationic PEGylated niosome-encapsulated forms of doxorubicin, quercetin and
siRNA for the treatment of cancer by using combination therapy. Artificial cells, nanomedicine, and
biotechnology. 2019;47(1):1295-311.



https://dor.isc.ac/dor/20.1001.1.22285458.1400.11.42.7.7
https://ncmbjpiau.ir/article-1-1385-en.html
http://www.tcpdf.org

