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The effect of gold nanoparticles on the optical properties of US7MG,
brain cancer cells

Bahareh Khaksar Jalali*, Seyedeh Saba mousavifard®, Somayeh Salmani Shik 2, Mohammad
Hossein Majles Ara'?, Mohammad Nabiuni®

! Photonic lab, Department of physics, Kharazmi University, Karaj, Iran
2 Applied Sciences Research Center, Kharazmi University, Karaj, Iran
® Department of Cell and Molecular Biology, Faculty of Biological Sciences, Kharazmi University, Tehran, Iran

Abstract- In this paper, in order to recognize the optical characteristics of human brain cells of the US7TMG
cell line, by adding 20 nm gold nanoparticles at different concentrations to four cell samples, and by Z-scan
technique, the nonlinear refractive index (0/294, 1/35, 1/72 and 4/85) x 107 (cm*W) have been obtained and
also linear absorption for all samples have been calculated.

Keywords: Glioblastoma multiform, Gold nanoparticles, U87MG cancer cell line, Nonlinear refractive index, Z - Scan
technique.

A\

Al gy B WWW.OPSIIE coles jo a8 coul jlael slls 5,50 50 allie oyl


https://www.opsi.ir/article-1-1915-en.html

[ Downloaded from www.opsi.ir on 2026-06-18 |

9 Sul Gl ST ey 5 S

RS el g oLl Sged
Olpl Sgisd (5,9L8 5 (g

s £l o e

RA el

Or Shiraz University
VYAV e VY1

g e e BB Glol 4 ool oleens
[fTwsss oo Jlo dole 21,

YoM S Sigandly @lhdsil 5l allis ol 45 5, opl ;)
ol o0 ooliisl Sl s sl Jshos Jlows sl 5958
Sl S (S e Slp wlie o o) 5 S
3l eolaiwl b dllie (pl jo aS el Sl o) SuSS wlge
03y Sty slo Joho (Sl slo (Shy S5 2l
) 05,S sy ) U87MG g;ﬁl'“' S

L 9,9 lge

b digni g )bw oolol 5 Jobu oS

Fobo s 03, Ol e 5 diged Glbpw o Joko
29 db A il gl Jole SOL 51 UBTMG
Slp cwlin 5 din ko) DMEM cuis L
Sloo b ()5 ST (60 70 ,5LsSSl o (o Jolo 0
3o dalol jo wsal (6,lug S ol Kl g a0 YV
ol 4 Jsko VBT sl 4 Jsbe 3 les
o iyl oY S o] Saly e s a5 ails s
cel YF Gas & 1) ol olS5T wosls JUisl cecsls i3
o Jobo 355 5 03y lp (oomlio Oloj B 03,5 415SCl
sl wiged al> o pl o (@l SY SKE) 0gd el)8
o a4 wad eoll sl b e gl Jske
o 4 S Laa 5 0,956 Jols Jolowe 1 M lice
c 1l amle diged o gle bl a5 00,8 WLl Salx

(O gz e VS0 Ve ug/ml 5045 Y0 (JyS)

FAA

doddo

o by el L 50 @l b ol o oy
ol gl 05 5o Jlge slo iz G o by
e ol €1l n 5 i 5l (o V] el e Ll
OF & oy o8 ols ol ey (s slogiudlslS
a2 ¥ by sl gl asS oo b e g0y
Olse 4 ol T U Y (o a0 a5 0gd oo guiy atwd
WHO (ol v (s3ie sloyge5 €5 cn 5 p2les
5 ool 3ol Wby ol iz ST Ll s 0l s
PLISCIST ‘)-WS‘*SM°G"Q Sk bl
S 2 pe ) Ll Wed oo M
e o) ol VEVD g lan ool it 5l e b
P o Golemr (nl 4 QM (g 55 (2 e Lo
o om0 g el Lo 0O

[v]

Wik oo oy 5l 5 e

G g Ol a2 9590 (oo Ve
Gl Ol At is pae 5l (80 ‘5)*" Ogeles O
550 Rl e Gl @ A lS 090 o
Sosbd 3559 @ 5k s e a4y 00,5 e by
5 oS B 3sd (oo planl (S5 059> 50
Ol l 5o 098 (e Gl 3285 5 @ leys
S o 1yl eyl g abe sla Kl il (5,5l

I¥] el 00928 <y ia g9,
sdlge 31 o AUNPS) b Ssgandly )34l
S8 ol pleys 5 aris (5 a0 S s
o ctlee b Lol itz JISE1 o Syl el .5l

Al gy B WWW.OPSIIE coles jo a8 coul jlael slls 5,50 50 allie oyl


https://www.opsi.ir/article-1-1915-en.html

[ Downloaded from www.opsi.ir on 2026-06-18 ]

= |

A R

. . . . & 1_e_aL
b S Bl oo dised Jse b Ly = —
. : _2ra2
10 68959 9 Wb 5l gS S=1-exp W )
a

i My uled oo joue azm o 5l a5 cl aigad Cle

iid

&::::_::::1

—Za +Zg 2
sl Jsho (e 18, oLl sl oSk pledr IV SS
Al KT Dy sy, A aiges S« wae L UBTMG Sl o

£ =

51 sogee D ol sdal ¥ S o assl bl p
JraS (6 diges 4y G 0,396 b ooy jless slo digas
Sl L Aiges (sl b e (ol iy el e

el @Bl oll cus g oay cdale

2a ] = wathout Suk P s
i Z5 pwg S ml
=z - e S0 pg s mi
- 100 pg S mil
10
= =
= -]
- - -
=]
=]
-z
o =2 10 15 20 25 0
1O TR 3

9 S 5 aged @ln 69959 Ol w2 2 Oly TUSS
ARR ,ug/ml g0 YO sl cdale Lo,dgil L onds jlows slo diged

O e o diged 5l (555 Dl Ol Jl3ges
oges 5 0y0 g ald ol a conl sael ¥ S o
Gl Lo J.'lé dges ;o 4 .Io}g).o ‘_QLQ

Aoh
o
!

b
o
[

Normalized Transmitance
NN
o
[l

g 4 4
nooon
Lol

oo -

—=a = —qo a 1o =n =0
FZormrm)

& Nged 6‘)—“ EVOWRPT TSN (uswﬂ =93) (§y9 ‘?ﬁ)l’. )|~)5.4.I :fJSJA
YO gle cdale oMb Yo NM 6,3 b L oo jlowd sl digad o J 8

Neeug/ml 40+

£a4

5 S celo YE 5y ol le Ul (Gl 1) S
Clile oMb oS gl b osnd e bl sla Jske «silsS
oS 5 LY ug/ml (o) &+ pug/ml () Xo ug/ml (0) sla

YO-X

Al (5 420 30 b (Sl 03 (Sl 9

L, e NAIYAG aingn 55 SO 5l eolizul b
oz o Ve MW gl 5 OYY NM 50 Jsbo
odw! (V) © dolre o aS &Y -0 6B 5ub wole
o] 0991w 1) o G oo
I =1, )

o> Ddx oo O g diges Job L oadgl o g as
OSoh0y pledez 5o 1) b diged e Bl (oo diged
o O Wl has 58 18, g ool 18wty az o
Sl oals 00l Lz ¥ ISy oS jshailes .ol ooy l,3
Aol | e K glos 5 Dad i 6 oS3l
)50 S Hged 39h (o0 S 903 Heee S S5
S o 0ads (G5 (5 4l (gilS (5 eagazme ;0 (y9e5
o [ BT Sl o e |y e Sl 5 a8
Olie (ol alals Jo> aiged almlr b pleser )
S L5 (ol Oy diged ay ooy sla Wl o
OB sy diged 5l (g)see Ol Cales jo S (e
b eSS o pd 5 33,5 (o0 S Wged 1518
V] o1 o Sy (V) (g aolas

n, = AAT, _
27 (0.406)(1—s)" 1,
StieS—ainiy NS ATpy 3 zg0 Jsbo 4 &5

M

5 o3l g dhd o Ll lg oo Sl 63 Ol

Al gy B WWWLOPSLIT Colus jo a5 ol jliel slls g0 ,0 allie oy


https://www.opsi.ir/article-1-1915-en.html

[ Downloaded from www.opsi.ir on 2026-06-18 |

Ol SE58 (6,518 5 (owiies A (el 5 lnl Sgisd o Sl (a8 ety S
VYAV page 118 el 65l o5l ol

Gm.’|)9‘ u\.;j) 50 ),Q )O as ulwu‘ OMT wm.b ( f//\a

b S zee Jsb (Soop Jdo a g sl sspe
o SedSs 4 OYY M o 5, 5w NAIYAG 5

sk

5135wl

Jsimse 00l 2,8 adelal @il )15 5 (LS slo S5
85 oy oSl S5 Jshoo Sliiow olKiulies]
ool | S LS coged 6,k )l alodl o1, Lo

bz

bl 5o Glb s Jog0 5 Jgho wlol (Y-1T) Loyl D]
Tissue & Cell) csb 5 folo alro.sy5,0 allis
yYve-veo ,r.Journal)

[2] Hanif, F., Muzaffar, K., Perveen, K., Malhi,
S. M., & Simjee, S. U. (2017). Glioblastoma
multiforme: A review of its epidemiology
and pathogenesis through clinical
presentation and treatment. Asian Pacific
journal of cancer prevention: APJCP, 18(1),
3.

(ON0) ySy5 anle& ooy wolss wooly o [Y]

anllan S iaiew by Loy g awis o Ol ol 5l eolal

AY=V L (ONY L olags cole ale 5950
[4] Jain, P. K., El-Sayed, I. H., & El-Sayed, M.
A. (2007). Au nanoparticles target cancer. nano
today, 2(1), 18-29.
[5] Kuzyk, M. G., & Dirk, C. W. (1998).
Characterization techniques and tabulations for
organic nonlinear optical materials. Marcel

Dekker.

[6] Sheik-Bahae, M., Said, A. A., & Van Stryland,

E. W. (1989). High-sensitivity, single-beam n 2

measurements. Optics letters, 14(17), 955-957.

[7] Sheik-Bahae, M., Said, A. A, Wei, T. H,,
Hagan, D. J.,, & Van Stryland, E. W. (1990).
Sensitive measurement of optical nonlinearities
using a single beam. IEEE journal of quantum
electronics, 26(4), 760-769.

Yoo

Syse 8 wiged Sz o sl F 5 ¥ SO mls Gl

R CaSd upd g bl s 6 awlie ) Jgu
Yo MO o356 alize slo clale o o>

n2
- I,
o2 /A

o 3 oIl oy g P ., TAF
¥a A v TS
oo AW LUF A LWy
Ao TF_F A FLoAS

chile alEl boas 0sd s evalie Jyux al o
iy oad ag Sl sl sla igad o 2l 35k
JFsS 6 Sged 4 Cond oS 4 (it il ClSs
S @bkl L ol oo ) GRlBl cnl a7l (oo I3
bs,S Yo MM O Sigadly 350 Gl b

o8 azg NA:YAG ;5 z5e Jsb

MNormalized Absorbance

oo -

300 400 500 00 TOO 800
W aw el enght (nn)

ug/ml clale Ldb Yo M g, @ldgl i cibs : 0 S
A0

4 69,5 Yo M S Sigondly SL3gil allie ol 4o
@y 5 00 3,y USTMG ¢ o3, by slo Jokus
5 0 ug/ml Xo ug/ml o+ clale b Joho slo aiges
(Ifem) ey a4 Ghs iz cupe - -ug/ml

ot e S gy o YEEY )V/FA 8/ AJ-Y
5 WYY AFD /YA ) x V- Y (CmPIW) s o

Al gy B WWW.OPSIIE coles jo a8 coul jlael slls 5,50 50 allie oyl


https://www.opsi.ir/article-1-1915-en.html
http://www.tcpdf.org

