[ Downloaded from journal.rums.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.17353165.1402.22.3.2.0]

[ DOI: 10.52547/jrums.22.3.2 ]

R Yo
Ol ) (S pole olSislS alxo
YYY_TTS AFeY olo,5 XY o590

:w}f)j/w}f}f}ééh’wléfflg 3 Owolis> Sl =099 43!.0&4935 )ﬂ

DT el

r)%&lflgéli d S ol 0 1

VETI W 1o by VEo Y/~ T/PY toiug 98 51 Aol Bl 33 16+ 1 /1 /7Y 1dol ags ukins 5 4 Dlaa Jlusl V£V /+4/1F allio dly 3
( °-\~5—"\

53] s Bl 43 by o Gishe Sl lent ploys o ol Sl il ) (S (ST Cuaglie 180 g e
il 1) loSiig BT g Saend Colled ol 4 ol maz Glojg)ls e S sago wilolugil abl oo
D9 slys) rosT 3 pSlin] 6 7S Ly sl Sol> (o09ie0 (Slayals bl ST ad gl (ol 5 Bom s o
G by ol g JgyaadS £ o (g5 P o sl Jolis alizs glopgaes  pRitlojl anlllas (il o il Shg ) 9 Slge
639 P95mgSen b oad aiSles (c093908 Sladilalugil (olulid § wud Jiw SHU Y Goenlilioen (B9, b Dslite Joe
Sl g Salx slahy) 4 0ad i Glapgien (b iShas collad.ad plnl (Sealus j5d 55 95 (SasST oliws
YWNY) osdyof usSeSalslin] 5 2SU g5, p» (Minimum inhibitory concentration; MIC) ol ;l ouisS Cusilen cdale
s Sl g 35 Tukey (oobins fygojl g a8 Sy uil g 5JUT 51 ooliiwl b bosls .0y ,5 ow) p» (PTCC:

eSilen b o 5 4 (613 o3Il L (ygen¥ e )8 s 13 9 IS8 (59,5 S 5Sass ©oge 4 (oagje slaailelugil laaisly
i b b a5 ol Lt gl i aseis yiag,Sae AV Fe/Fe 5 YV/ORENA/Y+ &)+ 8% V5 Las ool 4
ad b 7eiF e segien GamYee B Gz 9 (Wo)d A IAY) el il ugiime o) (i FoiF e Joe
WS syl s lSl] s 5SL s9) p 1) stelie by pae dle ezge )l el Jole clile
(P=+150MN)

S5y GRS e )1 3585 (RN L ol res «(s09)0 allelusgil ) el ol J3US g gl ale 16 S At
JUS) ps S5 Glyies (295 Sl SIS (o099 loluogil ulal (nl 2 w3900 (rupdysf (s 9T pheslin] 6 ST
sl gylo

93920 «Crmmaalin (wghyg/ ugSsSplslin] gouds srojly

- J

QIJ.:‘ LL)LA; .»\>|5 L;«)Jw‘ JlJT a@}l: ‘4.3\.,; r)l& om‘) 4&5}]}?3}& ajj? ‘sz}J}c{)chﬂ .L"Z:J\ wujl{—\
A‘)IJ.LI “)LA; .»\:-l} L;‘)’u‘ >|JT e@db “".’,L r}l& a.,\g.fél: ‘Lﬁj}Jﬁ})i:A ejjf 465‘)}:‘,};’?‘ JLL}L’:..N‘ (d}f..wﬂ OM)}) -y
nadia_kazemi@yahoo.com : S =Sl oy o FE-YFYY 000 D&, CFERVFYATYS ol


http://dx.doi.org/10.52547/jrums.22.3.2
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.3.2.0
https://journal.rums.ac.ir/article-1-6789-en.html

[ Downloaded from journal.rums.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.17353165.1402.22.3.2.0]

[ DOI: 10.52547/jrums.22.3.2 ]

vor 1] 5555 bl 6 ySG p ppealir G935 95 dlale g6 T YYE

doe 50 gyl polae o ol el opl p odle iy
slid 4 pojan [F] 05t e 5l 530 Bran ralS 5 cigie
JHIo L 55, 1) 00l (mgazme 91 5 00 ek (6 1S Jobow
Sly olpee 1y pgiss [0] w8 oo adss o ST Jsbo
J218 o She> aiile Brae iz slaghs, L bag)ls glgi
7] s50s a5 (nd50 5 59

Pl jobo 4 aS 5l (slos S b Sl gl (555l
Sl poie LV conl sl )| Jlo o (65500 cifs ey b
wsbe ol jo Jobe slacSsgn 5l oas Jyus il
ol addlas 5l Gaa 13 [A] cool coslin 5 ppmnalii>
S5 il ol oagiged bl 1 e
g sl (95 5 shdlin
o) 9 dlge

09,5 ;0 VFV Jlo o ikl adlhas oy
Olo)S (oMl Sl3T oSl asly psle 0aSLails (55lsms Soo
h b le)S Sy esle olSails ojlogls saSisls
a5 Ll anlllas ol iz ot i plol S5 4 o
cdoled a ploS Ll ST WKl
b oo IRIAU.KERMAN.REC.1401.009

Y Ogellioee (g 4 (09300 slaailelugil as
Jold loibiSSygm Jol al> p0 3 .() Jgaz) o plonil S3L
S0 p A58 oo 4 JoydS g Fr dgs P
(Il Dl AT (6 g, e olSiuss (I 5 (L]
Yo Ooe 4y aads jo 590 VY. 5ol )F il ax 0 00 o
lpgs Al yo )3 e 28,5 3 M Lulyd o 4k

e b do s ) eeeliin SSgn g el i

dodio

el slecisae oy awl ol b o b
ik Ul g caple Jdo 4 ugs gl (wsS oS sldlinl
6‘)a kSl’j G‘L,o)o 6L®4.u)f 9 w‘ W) )Lw ‘S.m.o Q—‘ kS‘b
s xSL g;‘*‘%-’gs’-’] Clcwglio Jdo 4 laissae ey
WS 6l Jolo prs S 31 oolaiwl 05 oo Dga0te
@ gl sedan hems lp oloys jo Foe slagylo (oS
DT sass g0 ) 99290 0 Shas (ilgs oo Ciigie Jono
09,5 3l 6 rSbas SSgm 5l S loie 4 sl
S5 ol Sl )0 g n e 3l a5 Sl 0y oSS gl
hean g Ee oS GlapesilE)l plp 0 g aS e
s a1 sl oslaal V] el ji5e e 0,5 lapmndlS)|

5 ShgS Coremw 50 Ygama (gaz ogill (lr 2)le

» og)LC TR PR Ql?u‘ % 09; U"‘ A o gsi».:}».sgsuyl
Gimee 3l Sl Gmb o)l e aed )
Niosome ) gy alolwgil o Slu,gyls o b Jal>gils
sl s wilgy oo ailolugil (pl .ol (nanosystem
I¥] ams 13 555 o1, Galises slacadd L 90
W A5 Wed (S ped (HUSE 0m Sla 559 lpg)es
sl Jlie sl asls Sl o Shg clolwsil lgie
9 5k Cansy liol 9 bl A ieS Coem 5 lb
DS Sy shilo lapgjon aind pdycn 35 S
&.«»JL:S 9 Al Cewgd 2y 9 wgbu.[ Q‘s,o 9 leg)‘b QQJS

& ot |y bSgn T Gleys aSla 5 (09,5eas

VELY Dl oF oyl oYY 0,95

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.22.3.2
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.3.2.0
https://journal.rums.ac.ir/article-1-6789-en.html

[ Downloaded from journal.rums.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.17353165.1402.22.3.2.0]

[ DOI: 10.52547/jrums.22.3.2 ]

YYO

IR ¢l 0

ojlail yralS jelate dy puews 0l (6,045 (glaod sl Jbg

Soigul ;) b gmw oliws )0 wals aizlu slapg)gu

L8] wi ools )13 slaglb V0 0,90 F b

590 VYo o id g al ol b o] e 0 oles
O 4B Vo Do 4y ol F il az )0 B0 g adBs o
S5 o) SNy Salid o 28 F 18 Ll

3o cele Y o 4 Gl les jo wonds LSS g0l

PAIAT 309550 I« 33 Pjg sdsil 4 S OgwYs0,8 -] ga

9o S 9o S 9o S

Oe:de §o:fe Veoi¥e 953 d’” ooko
(18S+1ATI8-C (RS FC  (rastrayr-c 9P

180 <IYA AN AR (T) #+ (puioi

AN VYA VYA K (S)Fe el

AT -/AY Y- YAY (C) Jgyiunds

25 Jsest 5l oolisal b s osls (ol cyall (5 5, Y
1a] o a5l Lwgaree dusye

Gilw waee o, = [B/ (B+A)] x 100

o9 g8 S okl 658 alulid 5wl sl
e Sl lg S oSS S50 5l oud as
YL 6,8 6}¢9T&) QL;L;.LQJ'T (PTCC: Y\\Y)
D] as sbel BT el Jgsle 5 DNase YoSTsS
Seand o9 b (S g 1) (S g 5T Sl il
Poo ciS bz (g9, lanl 28,5 18 w050 (5,108
el Ko aes Jolo) ez by 4 BT e
O D o0ls LS gyl e sS slSliwl (525,
Grenlizr (AM) (b sl (Sigen 5l slaSiss
i 9 (AN) peolSo] «(CP) (ol gl3g s (GM)
ool JI8 o1 (55, ;5008 5l e il ¥ alols 4 (FEP)
4 ol)F ol a0 YV (o) olags) [e3leSSl jo g wials

DVy] wods aslds cels YT Goe

BeY) )95 w9%wgSoe b (Se39le 00 Shai 51 Lo JoSG 5
2S5 b s 90 4 jame (Gladl B0+ cal (60
olSws 31 (glo,d o3lasl s (gl ol astise plyp Fee
Dynamic laser light scattering; ) Seelos ;o5 SauSTy
Oy SSG 5l AT al eolanl (lendSSl ¢y, 0lle) (DLS
0,5 ool 3] axdl 6oy
L) Soeda yile (hgy 4 pgies )3 9l g5l ugee
Voo 198 30 (6,5 cmed Cug pinle;l (5,5l oKt
5T g9 lo i plowil 4o A oy ae o aiBs o 490
DT sl (Bl Gy 1o oz 9,1 5 (A) oYL mbo o
B 5)‘\) 6)L..uuu5.~.7m M)Q A.H..Jl.?bo 6‘)4 S 4.1}1.0 B
g (59510 9 00l I oo 5l (o090 Bl Bl >
‘) o..\.n] Cowd A inm )l ¥ Y e .QQ; Q‘)—‘ IR
L A) ) @l ol oyls ol puizpe 5 o] Qi

‘MY) ().«.Ayl.u Yv- ) ‘;)A_wm‘)s @5&3,&&4‘ oKwo

VELY Dl oF oyl oYY 6,95

Olndy (S 3y p ke olK1> alons


http://dx.doi.org/10.52547/jrums.22.3.2
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.3.2.0
https://journal.rums.ac.ir/article-1-6789-en.html

[ Downloaded from journal.rums.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.17353165.1402.22.3.2.0]

[ DOI: 10.52547/jrums.22.3.2 ]

o 309 35 35 Sl § 7S 1 etlir S\ (233 55 Sl 56 I YYE

5 (Ghke J555) 9o s pojsed 9 (Sue JuS) ol
alal Dgliie glo Comd L g)lo Lol (61851 slaps o
a0 YV Gl jo LSSl o eSS lase ool
aliwg Ay o 250D 0010 1,8 el Y Goo a5 pwgadas
PEY b yShas) pae dla jlad (e e (A5 L>
Dyarel ws 655l 50,

SRl sleslanal b lmosls Jdod g 43525 gy cnl 5o
bty 5T 51 soliiwl b eesls .o plosl Y8 asews SPSS
by o el g 4520 Tukey il (15051 9 48,05,
Sl el b ok ils s oom
L 5 og,S wibyly g9lus 9 Kolmogorov-Smirnov
ol 5l g <85 5 bl o )9e Levene (g0
3 Gl sae v P>/ 0) aii coslin b o8 in
s 4 ,S L s o/ 0 bagyges]

plsl 5l o opgies ol 5 ad 5l Jol> b
Sadd ST Y b G e S Y gble
9,0 ol @iz slacens b lopgies 0005 aalie
S8 oY sz b 9o (JS& (59,5 D jpe 4 sl

5555 355 Sy e Sl cpnt s 3l o9lizal L

Al odaline g plp For SledS 0L

il Al sl Jol> po3e0 Sl (o) Sz
ST sl (5500 5 (e J5S) )0 (9% p3)aes
S omghssl oS S skedlinl (65L (g5, p (S J0S)
Minimum ) ol jl eaisS Cailes cdale Plas g,
©ol> <oy 559,50 o (inhibitory concentration; MIC
)1544 6L®g»3)5..\mool&.~m‘ g_)‘).t QM)JBA“NSM
Clinical and Laboratory Standards Institute; ) c.Jb
Gdsbs » p59,550 VoYY L ¥V slacdale) (CLSI
5SSl S 50 Sk g S Saled )3 9 W osliiul
Ao y90 g el YT e a4y o 5 ol ax 0 YV glos o
D] ws ools S8 4ids o g0

o2 9 90 Sol> (so939m Aol 9 (1390 (S Jdo 4
a1y BT Hetes Joe slaculy 51 o o MIC cans awb
sleadale 1 Gl G Caond 12 10 9 09500 ol Coond A
O 0ol el )l 0,859,500 YOF LY
3 3558l JU 91,8 o a0 TV 5ilsSl 4 oy
W0,8 duslie [0S0 b el «ygumlisSl el YT
Iyel

0 BT pgdJse bume (59, Sk S I
b jo jio o A a3 L e Ol ¥ oalols L Sl

D90 A ol (9,00 SRl o 0l sbul culs

VELY Dl oF oyl oYY 0,95

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.22.3.2
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.3.2.0
https://journal.rums.ac.ir/article-1-6789-en.html

[ Downloaded from journal.rums.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.17353165.1402.22.3.2.0 ]

[ DOI: 10.52547/jrums.22.3.2 ]

Yyv

)walfb“:b' ¢Sl 050

(&

RSy et it o] (b sSi 58 Sloogas 5 Wil
P pm¥anrd oy ol mip loges 53 e
Plged) 5o Jge 8 99 4 Cand Sy sl (1Y loged)
s 1 Bl ey 515iSy wilis 4 Eel 1S (7 g o)

9ol ol JyuS il g lagies 6 lwb o @5 4 g o

(<) @

£X (599 959 50 1 J BP9 s g —] ST
Veil's Comnd £9,i000 (& 40420+ S 240 (0 V0 i+ o P9 jod (A

DLS oKiwo 3l oolawl b bapgjgu ojlail gu) p ases

Sz 95 sloyd ojlail mes gl b ((QLndSl ey 5lle)
j97e 9 Slgld o s (sogee jemme el ool cols lis
(O loged) wasge Glad 1) ey Se oy 5lad A
e S sl shls sloyd ol @g Jlages 4z o

Gresless oslal Slyd (ko] Jloy auser ) wisl

Sl o
| I
"y o, = A i s £
() )

) N
Particle size (um)

@)

YIS 3905 (F 400+ S (5w Y9049 (61093 01N %2 j9F JI3g05 (& (T ik o S (15w Y50 48 (61093 051N 21 igF SIOg05 (LM 1 1390

el Llod Vet 5 8eiF e onNgas o oz kb
ugw INRRARS uw‘)]yo)s LJ Lol ccilas L;)lo‘s,.u Q}Lﬂb

P<efe V) ol uLw.’ (5)“)«5;"“’ ‘_.;JLJ

Voifs Cowd guwYs0,9 (S103 0 jIu
b lopgiss slo)d ojlwil msss loges (owyp 3l
odal Cawd s dpgjen come> yhad DLS olKiws 5l solaul

VEY Lo oF oyl (YY oy93

aw)@ﬁr,m@suw


http://dx.doi.org/10.52547/jrums.22.3.2
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.3.2.0
https://journal.rums.ac.ir/article-1-6789-en.html

[ Downloaded from journal.rums.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.17353165.1402.22.3.2.0]

[ DOI: 10.52547/jrums.22.3.2 ]

o 399 0355 i) § S 1 il S\ (8355 Kol 56 31 YTA

B 5/5907 (SOOI iy R jo (51093 01N & jod 1 [9>

. ) (09 X m0) (goxs> yhad JA S E TN Y 1.8+ oz ylad JARC N Y] L
Plaie o Og¥ 90,8 pU
eSSl £ 9, liliow! Iyl (%09 y50) (%09 y50) (%09 ,54)
, 910 s3> p9je
SAISERINE V-AYD YV/04 ¥NY
Dol QM».;
b 9,10 s3> pajen
< efee) AN E Y VFIAY A/ - \ARY
Forfe o
b 910 3l p9je
a/-q £ - VF ADIAY 4/+4 ¥IEA

Veor¥e Cond

SIS S39lico kSl B9 2 b (S Y50 45 ((TukEY (i 50T) oo i duslio 10 IS Lizo IS IP<+/0 ;8 oG _yuils 19 3JT
AP<e/o o)) Ml o oo L2 Gl 30 (SIS S0 (SsboT IS

Gentamicin Calibration Curve (A=255 nm)

100
0.90
0.80
F 070
2050

¥ = 0.0046x +0.0137
R*=10.997

E 050

£

E 040

= 0.30
0.20
0.10

0.00

0.0 50.0 1000 1500 20000 2500
Concentration {pg/mL)

PP 9% e ) Cpolin Ol o S pfili]  xio ~ 1 yI3907

B (09595 sl jl oS 2 Cd lie (o)
)o w‘ o ool uLm) Y Jj..\} )\) 6)L~uua9,m J?ﬁ)ﬁ
Ol cp s £ Cad pgiges wodel Cawd & ol

Adlge Lo el (59518 (g3le wgumme dus o

09y b egies 10 gl (gile ugemme () dz

i b (7 laged) w05 plonil al> o cnl 5o jouds yle

3 o0 (LaS (egil) oo Job elel 2 sl uv

Absorbance (a.u)

0.000

Gentamicin UV Spectrum (200 ug/mL)

200 220 240 260 280 300 320 340 360 380 400

Wavelength (nm)

Geolizz UV ol Cao —F 513900

o> 2 00| Cawsd 4 ppamalii Clale e ¥ Lo ges

D e lid |y il e p,5 9 S0

VECY Dl oF oyl oYY 0,9

Olndy (i 3y p ke o515 alons


http://dx.doi.org/10.52547/jrums.22.3.2
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.3.2.0
https://journal.rums.ac.ir/article-1-6789-en.html

[ Downloaded from journal.rums.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.17353165.1402.22.3.2.0 ]

[ DOI: 10.52547/jrums.22.3.2 ]

Yya

35 BELL ¢ (sl 0 50

A1 U5 P9 jsd 9 Ailisko (SBC i b 5,510 (S9b (SIPY ja 1O Cpmoliz (S 5lw gm0 My duglio —I [9A>

oyd 9,15 slade Pl cdale olKiwd i .

Gilw gme (p59,50)  Gilw @By (Jgolps59,5m0) UV s
BY/A BYAV/YY $Y/0- AY/A- -Ivaq Be:Br S 9,10 ol o9
4 /AY a-AV/BY $YID - VRO - [#AQ FeiFe Comd 9,18 Gol> pgj9m
YOING ISR $Y/8- YA/ ISR Vorl's Comud 9,18 ol o939
e e $Y/5- VYO fey- 9518 5993 P99

e ol SIOECIgy AT Q3 P15 o0 AT o domiid —F SIS
5 (AN) CyailCeoT (CP) ysacla 389 sas (GM) Cypuoliiz> (AM)

(FEP) pruiie
Y S b MIC 4.’&..».:[.: a5l odel Caws @ =l

Ay g el b pSbas Caols @ gl et pgje
S b 9)l0 s9l> slapg s Lol ams oo L ) 655

sladale o S oShas cools Db g#:Fe g VX

Sk s pae g wlaals 2 e p )55 S YOF BY

20,5 onalive pgjgd Comd dw 40 4o

()

oSSkl 68l pais 9 gl mls
@hlo g Sue 05 (6555l adg (cuSsS Blo LS ugh
e ,BT cdlo Jgiile g DNase g 5Ys5T5S VB cos
.093
B W PUUICE COUU IESICOU 51 POV O s G
AM) Gebew ol sloSsgn il 098w s Sl
OrilSeal (CP) sl slig s (GM) (sl
o558l 958 skdlwl (g5, «(FEP) rpis 5 (AN)
9 Cymmmolii ‘_;Lfm_i..,}..as...—l O 6 aSL ool ol gl
GloSsn il 4 5 sl Geles ulaSilis o
) ool bt i 5 enslSel g i ]

Y

0020 Couai b 9910 (S9L> £95557 (5 Voib e Coad b 9510 (S96- £3i5 (Z Vi Cosad b 9510 (98- £330 (0 (9310 L9k P9 s (AN~ S

Ay pas slealls jlad zals atal b a4 5, ¥ oindS

(F JS5) o F cnalie

Sk S sl jo k) pas alle ced b 5k
9,15 3l p9jes Lo leSalz (ugiysl oS 5 ksl

e s il |y s B o, pos alla [l Sen

\Fe¥ JL»«\" O)M‘YY O)j)

ijéﬁﬁr}kc\iﬁ\:&u


http://dx.doi.org/10.52547/jrums.22.3.2
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.3.2.0
https://journal.rums.ac.ir/article-1-6789-en.html

[ Downloaded from journal.rums.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.17353165.1402.22.3.2.0 ]

[ DOI: 10.52547/jrums.22.3.2 ]

e 513 o35 38 i) $ 7S 1 prmailiir Sl 83358 Bl g 51 VY

(&N

(&)

390 Tl ot 8255645 b Al y pue M does (& 9l a G Cuclo TE Gl g 55915 b Ay pte U domud (AN £ JCS

asesl 5l eael cuns @ =l & Jaas wlel

IS Oe poise s HLaS eyl 59, 50 Tukey (oodas
A 0550 6 5L 59, p gud) pas dle (e J1S)
hai Sble b 7eF e (pegien omwVeed g 0,50 sl
Jr5S) 55 2,0 Bl )0 d9zge (el ol
(5 lol S5 3 (el 0 pue alla b (Kl (o

P+ IPOA) W25 g5l oS 5kl 5,551 (55,

Glelugl sl Jgo,8 sy ol pac dla cos w5 5.l

Cymmmoliiz conls Al (Vo i¥e g 0+:0 FoiFe) ogjeu
95 2 (hte J7S) 51 g psiond 5 (Sue Jy8) o
ol 95 50 &5 Bl LA g sl (weS oS shdliwl (S
0y pos alls ki Sl (BrFe) esiss alelugil
slrosls F Jaam cails ojlse plo @ Cad (i
Gl 5T sloosls & Jgaz 5o, pos alla a4y gy s

290 (SR8 g 9 (ol g T ply 10 wsiss! w85 85 Sl SHTY (o cho) iy pule Ul S5 slzo Syl 9 pSlo —£ gk

207 4

Ol G b d0ys e Syl (Sl Oy 90,9
2 " “ 29319 513 58 9920 Lol Jalo
(093955 oY 90,8 pl g0 clile L)
v it o/ 9,19 9 09394
vis VA Yo Beilde Comnd 910 (g9l 9594
28 \E T\ Foife Cond 9,15 Gal> £9394
/A VA Ye Voi¥'e o 9510 9l 0959

VECY Dl oF oyl oYY 0,9

awws:ﬁr,uoti:su@


http://dx.doi.org/10.52547/jrums.22.3.2
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.3.2.0
https://journal.rums.ac.ir/article-1-6789-en.html

[ Downloaded from journal.rums.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.17353165.1402.22.3.2.0]

[ DOI: 10.52547/jrums.22.3.2 ]

™

IR ¢l 0

(o uo) iy P W S5 (595 1 Ok il 09 5503 (S bilob 33 3045 pui ' yaliio 4 o 3lg 595 33 4 ,G il 319 jIUT gulis -0 9>

03] s T bS] ST
Pl F lad Olapo (il | @ol3Tazy0 | Olaye ggazme | Oy g yuddo
Veolde YV f \YAS/E - 09,5 ot
< efee
- AL V. YY) 0955 9930 | (rioskes) oy poe Ao ylad
- . Ve VPSS - Js

NS zo SIMBIP<+/+0 s yoicG il 319 jI6T #

(59 1 Ok il 09 j9u (S bilols 936 30 45 yui T yaLiio 4 polaz 95 30 Tukey wivi 90iT gl —1 [94>
a9l s 95 ahlinl (5 ,57b (oo ) Ay pute Ul L5

P o OgewY g8 ob OgeY g0 53 ol
Sl (eniem g Y9esd Rl 90 Sl L) sl
< ofee Foife o gyld g9l pojeu
. 4 9,13 09 p9j90
<./ \ INREAR &;M5)|odjb 9792
< efe Vol Cand gyl (g5l> peu
< [FOA Foife o g)ld g9l pojes
Ol gl
NAY B Cad 9,0 (g5l e ' ) .
. . (293555 Ogew¥gard plp 90 clale L)
[+ ¥ Yeix. &;;'.:a‘o.‘j)‘v) ngl.’> 9792
[+\¥ B Cad 9,0 (g5l pg3eu . '
) ) IR MSJ‘\) 63[} fj)}‘-’
[++0 Yeix. Ca.:.w.tj)b 651.’> 9792
12006 Vol Cand gyl g9l> pgeu B Cad 9,0 (g9l pgeu
12006 O Cad 9,0 (g5l pg3eu Vol Cand gyl g9l po3eu

waas oo S 15 8Ll g)ls zeyP 09 3,8 a4 paie
polae 09>49 ¢ (Hydrophilic lipophilic balance; HLB)
IF] sl Sl pgises Lo JsSess JeSis 58 Jg jmls IS

pgig i j0 oolainl 8,90 (GlcilSE g cdale g g4

A5l al3gl 5l gyl Gule ) 5 (o5l game o

I3 Fixo SN IP<-/+0

& >

O S gl slSSgn il bl ae>

Slagylo 53,5 WgusS 4 (g Jyore Sl g 1]
Lk oy0 Sloyd S GialBl b lapgiens 1o (09,500 wo
sas s o DEY] 55 o)lil g ls S slajes
oS5 Bl (25, e0d slapailSo 51 45 (5 lem

Sns Jdd 4 bSen Sl Sl 4 o)l S92y

VELY Dl oF oyl oYY 6,95

Olndy (S 3y p ke olK1> alons


http://dx.doi.org/10.52547/jrums.22.3.2
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.3.2.0
https://journal.rums.ac.ir/article-1-6789-en.html

[ Downloaded from journal.rums.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.17353165.1402.22.3.2.0]

[ DOI: 10.52547/jrums.22.3.2 ]

ver 1] 55 55 phiblen] 6 ySy g pealir Sl a3 45 wlale g6 3T YYY

wpmie Joyels Shals as o ol epgies alulis
g Lol oals 4185 IS8 slapgjes LSl g Il els
Joseds a5 Ve ge¥se 8 (S5l ugemme wo)o
Beilde g Foife awVeod a4 s ol Il (6,508
Sl a8l alS

Sl depgies Slod b @lhe G ol o
oo Glatand 0 JsyudS 5 Sn et laiilis) s
Spgian o oS cul azxgr LB 5 wloads | Sis alies
5o Lol caline o9 jlaws o, Slos 55 VoiXe 5 0-:0-
S 0l JSAS (g SlasSeg Slaas 0¥ e
S ol Jlod g a5 gl elel p izen o9
Nog ¥ iz Jo S jpax )0 o] sladses

Sy 0939 slodelogil liize Dls)d b illae
Iry-vyl cadl cale O o Jobne slacSisgu 5
Jolo slapgsos clo g ans 4 sgas anli yolo Gbos
! 59 Jeloe (59,10 SO lgie el *5*'5-*-’«5'-‘]
2o )3 B0 5l Gl esenYse,d a2 b apgiss alulid s
Alools gl 0e5 0 1) 4,00

095 OV g0,8 Lol jiiw bl (6,500 B 5o
by pas dls S Gile, jlade 5 S50 o
OYged (nl )0 5,0 o Gale, 05 olml 6 5SS
8 s s 4y 5 20 o0 12T Co ) Lo ST 4y 5
OAd Fiw (509395 A PRI ...\.glg.‘so SealS Ce s w0 dla
595 3 Gelaslaw sl NS, s @ pg (sen¥se S L

o095 95 shdlinl (6 8L yo pl 40 (6 yien (5l T Cunss

lapgsge o3l (e «ilSE 9w 0y Jobo (BN L

L pgioes ojlail aS oy lis 5.5 pols aslllas adsl gl
cble al3dl g (P g 970 sl CliSE 9 99 oS 5
odd plnl Jlod Budow (nl o 09doe e JoyudS
9 bl b lapgjos Colo 5 4 (b o5 oge5 a0l
@ e JYLHLB L 7 (p8355 570 ol (slocilisS) 9
00 pgjen Sad jo (Jolae jbSLe

b Jed 5l sy el ey » JoredS
3 NS o 53l 6l 5 (ale,y (65,1455 (o gV guanS
Sl (5595 5 el L 00l agd pgjens 3530 V4]
Jge a0 JorudS i s L a0 5 Glo 595
Sl o Jo il b oo eds (ala Ol 5 S
To> S (B g plSotal (al3dl Sl (cagjgm clis
aiile 53938l Slge ¢yl Sen 5 Thabet V-] 55 oo o)l
oolitea] 850 Wil bl 5 Corss m b 1 g iaalS
30 JoyendS jea> ams o el 1) gl et as oy I3
S8 b alapsiss 6 RS USS 4 mie a¥ss L
Vo5l JasedS Il L oizen N 05t e jies
Al oo a5 8L iol3l slo)d sojlail oo B 4 ws o
(7 Jg92) 2l sien o] glaaY JSias cle 4

6955 p3390 DS (295w S Slaaline oy 0l o
ol o3 JoedS 5l eslitul g wog 4Y w5 SO
ool 0092 Lapgjond (5lk g plSottal Cuz laygea¥ge 8

9 Yoix. 9 INEEARS 9 Fo¥e u}.«.wy?.n)B dw ‘;).b )‘ 9

VELY Dl oF oyl oYY 0,95

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.22.3.2
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.3.2.0
https://journal.rums.ac.ir/article-1-6789-en.html

[ Downloaded from journal.rums.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.17353165.1402.22.3.2.0]

[ DOI: 10.52547/jrums.22.3.2 ]

YYY

IR ¢l 0

L Gl 4 oeie i ol 31 oolaiul s oo ol
D oo emalii (S5l

Sl 9 Slias 5l pan 35S 4 a2y L
Slooiagy Sgise St (iagh (nl 5o (SEAL]
Sliglejl o b e salidgnr ao Sl (a6l 6500
o9 95 95 shdlinl (6L (59, 2 (INVIVO) (5 (459
Dl

Fa S35 sl g0 ols olis ol aslll b
S350 50 Sisn il il (mgome a0y 5 (59,5 0ad
A IAY iy ay Bede o VoXe $oFe 5e¥ees
Foife ¥ 50,800 do 0 OV/AY g as,0 YOIV s )0
a4z )0 el 5 J90 8 (S5l e w2 yd Bl 4
95900 0zl ,o (AN VIVO) (5 y9,0 Glidod y0g Cuiie
S olgie a4 Wlg oo Yloim| i Lo (5,l35,4
3555l (slaccisie e (8l oS lpagal apls
g 4385 513 55 g
S0y 9 S

S0y e jgadyn BT Ol Sl ok pai g b b
S3bwgyld 0aSiils 53 3 ytul (pud) Geoldosne 2155 5 SLgs
35 5 pise b o Glial Dleedgi 5 plesal, <ol le)S
el g 4328 ol (59 Lo 550 izes 5 g )lel el
ool (S10,08  ragh cpl gLl

Ol 5l gl oud ST g polae (alay Lol ugh
sanlin 3o glo) cuddS b bk as il wold gl
Ay solosne yeb 4 lgiliv gl DS gl ogh o
Llao Sk S oo les 1) (gl (g5 55 ohedlinl (6 55
Ol ORIl g LS YLy adgi aisle 992 (2 (glapansls
8 |y Sga il Jale wclile 4 aly locay
s g e po ol clale el s 5 03,8
PSS S ilod S 13 g ks S aST olas S
$b 0 Ssm T @ AT,0 DI G et 51 (S 09
IVE] el g)ls jsle Laas g 6 lasb wl)d
S9l> (o9je s gU adlllas ol> paghn s
USite o8 T 5l ooliul by cypmaliin Koo 5]
S Bliee glauns ;3 Jo S 970 35 F e el )
550 gl b iSlbas cullad 5 o 3gl Slaseie 5 oud
looslal L) 6,55 0 pue alla b 5 28,5 5 oy
Ar 0 ez el Glepgies lp (Gl
oy plis bl el Cawd 4 egiygl wsS e slislisl
b dnglie ;o Cpmelivz (5l 70:F e (sogjo gamY g 2
e b Cuslys Glpl (2950 5Bl 53 29290 )l Jelra

4SS slboml (el Ll 4) LSy ai poc alla il

VELY Dl oF oyl oYY 6,95

Olndy (S 3y p ke olK1> alons


http://dx.doi.org/10.52547/jrums.22.3.2
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.3.2.0
https://journal.rums.ac.ir/article-1-6789-en.html

[ Downloaded from journal.rums.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.17353165.1402.22.3.2.0]

[ DOI: 10.52547/jrums.22.3.2 ]

ver 1] 5555 bl 6 ySG p pealir Sgl 35 9 dlale g6 31 YYE

References

[1] Jankie S, Johnson J, Adebayo AS, Pillai GK, Pinto
Pereira LM. Efficacy of levofloxacin loaded nonionic
surfactant vesicles (niosomes) in a model of
Pseudomonas Aeruginosa infected Sprague Dawley

rats. Adv Pharmacol Sci 2020; 2020.

[2] Amini K, Shojaei sadi B, Estabraghi E. Antibiotic
Resistance, Biofilm and Forms of L. Staphylococcal
Coagulase Positive and Negative Strains Isolated from
Clinical Specimens by E-test and ELISA. AUMS 2021;

10(3): 317-28. [Farsi]

[3] Ghaderi RS, Kazemi M, Soleimanpour S. Nanoparticles
are more successful competitor than antibiotics in
treating bacterial infections: a review of the literature.

IJMM 2021; 10; 15(1): 18-45. [Farsi]

[4] Yaghoobian M, Haeri A, Bolourchian N, Shahhosseni S,
Dadashzadeh S. The impact of surfactant composition
and surface charge of niosomes on the oral absorption
of repaglinide as a BCS II model drug. Int J

Nanomedicine 2020; 8767-81.

[5] Akbarzadeh I, Keramati M, Azadi A, Afzali E, Shahbazi
R, Norouzian D, et al. Optimization, physicochemical
characterization, and antimicrobial activity of a novel
simvastatin nano-niosomal gel against E. coli and S.

aureus. Chem Phys Lipids 2021; 234: 105019.

[6] Estabragh MA, Pardakhty A, Ahmadzadeh S, Dabiri S,

Afshar RM, Abbasi MF. Successful Application of

Alpha Lipoic Acid Niosomal Formulation in Cerebral
Ischemic Reperfusion Injury in Rat Model. Adv Pharm

Bull 2022; 12(3): 541.

[7] Duan Y, Dhar A, Patel C, Khimani M, Neogi S, Sharma
P, etal. A briefreview on solid lipid nanoparticles: Part
and parcel of contemporary drug delivery systems.

RSC Adv 2020; 10(45): 26777-91.

[8] Faridizadeh G, Abdollahzadeh A. A Review of
Biological  Surfactants:  Characterization  and

Application. COPE 2020; 19(109): 2-26. [Farsi]

[9] Thabet Y, Elsabahy M, Eissa NG. Methods for
preparation of niosomes: A focus on thin-film

hydration method. Methods 2022; 199: 9-15.

[10] Ghasemi Basir HR, Keramat F, Moradi A, Khani Z,
Saadatmand A. Comparison of Antibiogram Results of
Two Types of Antibiotic Discs and Validation by E.
test Method on Bacteria with High Antibiotic
Resistance Patterns. Avicenna J Clin Med 2021; 28(1):

59-65. [Farsi]

[11] Dowler KK, Vientos-Plotts A, Giuliano EA, McAdams
ZL, Reinero CR, Ericsson AC. Molecular and
microbiological evidence of bacterial contamination of
intraocular lenses commonly used in canine cataract

surgery. Plos one 2022;17(11): e0277753.

[12] Bagheri T, Rahimi K, Bagheri Lotfabad T. Effects of

Cream Containing Rhamnolipid Microbial Surfactants

VELY Dl oF oyl oYY 0,95

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.22.3.2
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.3.2.0
https://journal.rums.ac.ir/article-1-6789-en.html

[ Downloaded from journal.rums.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.17353165.1402.22.3.2.0]

[ DOI: 10.52547/jrums.22.3.2 ]

YYo

)}iwlélf\g.é\.? ¢Sl 0 50

from Pseudomonas aeruginosa MRO1 on Growth
Inhibition of Staphylococcus aureus. J Mazandaran

Univ Med Sci 2020; 30(184): 14-27. [Farsi]

[13] Shirvany A, Rezayan A H, Alvandi H, Barshan Tashnizi
M, Sabahi H. Preparation and Evaluation of a
Niosomal Drug Delivery System Containing Cefazolin
and Study of Its Antibacterial Activity. Iran J Med

Microbiol 2021; 15(6): 638-57. [Farsi]

[14] Latifi Y, Behzadinia M, Qara S, Parhizkar P, Abbasi M,
Jafari Z. Antimicrobial Effects of Hydroalcoholic
Extract of Sour Lemon Peel on G- Bacteria and G+

Bacteria. FSCT 2021; 18(116): 55-65. [Farsi]

[15] Riedel S, Morse SA, Mietzner TA, Miller S. Jawetz
Melnick & Adelbergs Medical Microbiology 28

edition. McGraw Hill Professional; 2019: 346-420.

[16] Moazami A. Nanotechnology as a new tool against
antimicrobial resistance. RJMS 2019; 26(10): 57-75.

[Farsi]

[17] Khan S, Akhtar MU, Khan S, Javed F, Khan AA.
Nanoniosome-encapsulated ~ levoflaxicin  as an
antibacterial agent against Brucella. J Basic Microbiol

2020; 60(3): 281-90.

[18] Kashef MT, Saleh NM, Assar NH, Ramadan MA. The

antimicrobial  activity of ciprofloxacin-loaded

niosomes against ciprofloxacin-resistant and biofilm-
forming Staphylococcus aureus. Infect Drug Resist

2020; 1619-29.

[19] Heydari khormizi N, Kavussi H R, Miresmaeili SM,
Nikoonahad Lotfabadi N. Niosomes from Preparation
to Application in Drug Delivery. JSSU 2020; 28(2):

2324-33. [Farsi]

[20] Allam A, Elsabahy M, El Badry M, Eleraky NE.
Betaxolol-loaded niosomes integrated within pH-
sensitive in situ forming gel for management of

glaucoma. Int J Pharm 2021; 598: 120380.

[21] Thabet Y, Elsabahy M, Eissa NG. Methods for
preparation of niosomes: A focus on thin-film

hydration method. Methods 2022; 199: 9-15.

[22] Kumar GP, Rajeshwarrao P. Nonionic surfactant
vesicular systems for effective drug delivery-an

overview. Acta Pharm Sin B 2011; 1(4): 208-19.

[23] Bagheri A, Chu BS, Yaakob H. Niosomal drug delivery
systems: Formulation, preparation and applications.

World Appl Sci J 2014; 32(8): 1671-85.

[24] Yang X, Xia P, Zhang Y, Lian S, Li H, Zhu G. et al.
Photothermal nano-antibiotic for effective treatment of
multidrug-resistant bacterial infection. ACS Appl Bio Mater

2020; 3(8): 5395-406.

VELY Dl oF oyl oYY 6,95

Olndy (S 3y p ke olK1> alons


http://dx.doi.org/10.52547/jrums.22.3.2
https://dor.isc.ac/dor/20.1001.1.17353165.1402.22.3.2.0
https://journal.rums.ac.ir/article-1-6789-en.html

[ Downloaded from journal.rums.ac.ir on 2025-11-02 ]

[ DOR: 20.1001.1.17353165.1402.22.3.2.0]

[ DOI: 10.52547/jrums.22.3.2 ]

o )] 35 38 e § 7S 1 ealir S\ (233 55 Sl 56 I VYR

The Effect of Niosomal Nanosystem Containing Gentamicin on the
Staphylococcus Aureus: A Laboratory Study
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Background and Objectives: Antibiotic resistance is known to be the main challenge against treatment of infectious
diseases related to Staphylococcus aureus (S.aureus). Niosomal nanosystems are the new drug delivery systems which
enhance antimicrobial potential activity of antibiotics. The aim of this study was to determine the effect of a niosomal
drug delivery system containing gentamicin against S.aureus.

Materials and Methods: In this laboratory study, different niosomes including Span 60, Tween 60, and cholesterol in
combination with gentamicin with different molar ratio were synthesized using the thin film hydration method.
Synthesized niosomal nanosystems were identified by light microscope and dynamic laser light scattering (DLS)
technique. Antibacterial activity of synthesized niosomes against S.aureus (PTCC: 1112) was evaluated by well
diffusion and minimum inhibitory concentration (MIC) methods. Data was analyzed using one-way analysis of
variance (ANOVA) and Tukey's post hoc test.

Results: Niosomal nanosystems were identified in spherical vesicles and in 3 formulations with average particle sizes
0f9.09+0.76, 27.59+15.20 and 9.10+0.30 um, respectively. The results revealed that the formulation with 60:40 molar
ratio had higher gentamycin encapsulation efficiency (90.82%) and also, 60:40 niosomal formulation with half the
concentration of commercially available gentamicin solution had the same inhibition of growth on Staphylococcus
aureus bacteria (p=0.658) .

Conclusion: Controlled and continuous release of gentamicin from the niosomal nanosystem, along with enhanced
drug penetration could reduce the growth of S.aureus. Accordingly, niosomal nanosystem has a good potential to be
an effective drug delivery system.

Key words: Staphylococcus aureus, Gentamycin, Niosome
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