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Gold nanoparticles in phosphate buffer as suitable photo thermal therapy
environment

Saeidifard, sajede’; Hamidi, Seyedeh Mehri?

!Magneto-plasmonic lab, Laser and Plasma Research Institute, ShahidBeheshti University, Tehran, Iran.
m_hamidi@sbu.ac.ir

Abstract- In this paper, we investigated the presence of gold nanoparticles in the pbs environment, which is a fundamental
buffer in biological processes, in order to make it suitable for photo thermal therapy environment. For this purpose, a
plasmonic structure consisting of gold onto a one-dimensional nano grating is prepared by a thermal deposition method and
after that, the effect of NPs in pbs media with and without NPs has been investigated. The spectroscopy of the samples has
been done under different polarizations and a given angle in the various environmental conditions and ploted reflection
diagram in term of wavelength. Our results show that this media has a good a sensivity in multi wavelength to the presence
of gold nanoparticles.

Keywords: Plasmonic resonance, Cell culture medium, Gold nanoparticles, Phosphate buffered saline

YE)
2l o yiws BBWWW.OPSLIE colu jo a5 el jlael glls (590 50 allie oy


http://www.opsi.ir/
http://www.opsi.ir/
https://opsi.ir/article-1-1444-en.html

[ Downloaded from opsi.ir on 2025-07-14 ]

VAP Goge VoY (0l Sigish (655L8 5 (qwaige il JiST (aedd 9 Sigigh 9SGl Guil a8 e slez g G

Sl Caond S J> 50 igd (o0 JSAT fiagSe V¢
b o5 o oeisn > 5 009 s Sl Jsbo
Ry SgS olal a5 Wyl 0ezg yiegil O Jadd 5 ol
6 ooyl wosles (gl o3l aglie oyl el oyl 343k
) S5 Sl slo oS plgie a l350 51 ool
S G OMae g (gl 4 3B 15 Lo oS S (o0
A e dske o il ,s a>

S ounie gla gl (Jobo slo Lo cnl o Ll
3 A5 ded oo oolaiwl ol sl ol b g s
o9y el (PBS)Slans (o oads L3l Sad o il oyl
Sl 0 Sl 0939 PBS cale lp g0l sla
2 wogh ooi oslizel pely 5l e sl Jged
3l oo meelS b pgaiete LIS LTI (g ke &S
PH 4 KH2PO4 5 Na;HPO4 . KCI .NaCl .55
g cale §7 pan Yool a5 Cal VI 50> 0 ool
8 Las oal S oo Graie gl G 53 1y Jolons
lo Jsho sl (992 (oo 18 9 (09 IS o2 o
Olgie 4 Wlg o cpizmed 098] csl 0 )5 5 L
oad aslid eyl by ialegl sl sicad il G
P55g e L sordgimpgiganl WDl (g aloz |
L2165 51,3 oolil 0,685 5 uilisyg3gls o]
@Ml 23l gl $3elesSS 50 R o 5l Ll
(838 oSS 0 4 yamie slo (Shy Jdo
o eslial il 5 (Sigdom 5 olend (oo
aile Glie glo ane; 5 G SHLE slas S
sla ano) g olge ple (oond g)ls S5 e
035 Lz 03 4 ) il axg Ko ele alise
sl Sy Mo gl 88 oy i ool
o sy o gm0 b JolS oot 5 sl SSTy
[VIsiol coslio o Sopdon oo l5 sl Ll
Yo SaSln s wde s a b oldsl (nies

Phophate buffered saline
osmolarity

Western blot ¥
immunofluorescence *
ELISA®

doodio -

phs 5 osle S5 5 asllle Sypmn s 551555
S oo )5 v (| 45 098 (g0 a5 uliilegil
«SgmSI sle iz o o) 0 (gl 00 ulS
G a5 Sl sede Sagigdeil ol Sip g SOl
S 23y (oo olegl mhaw )3 ool g S o
Slply Gl caod g cwlal lagsy gl aSess
¢ addlae b &lyys oS (oo palp wax (GlesS
5 Sl g olse sl ST oz (Sl slediSen
wile (sgian 5 b sl Sle v byl
sl BB s o S g slesh
ol s Sigadl 5 e sk e
Sy G398 ) )0 5L 35055 S0 0 )8
Cod gz Slidsd 5 aie) dbnl el o5
@ kS & ane opl Sl ol (65909 amall (e
sla,blogl odgi slp (G Sl pitac 008
@R 6T 5 b 4 aSd w3ls e ooliiuls ;5o
¢ s oz b)lslegl o) ws 5 oy sl
ol D 5oy o owlal stan ) sla,lislo 5 aass,
Soigsh Shisl abi oy e |, wir o asls
(O J52)) 9090 (Syre S9lerSigil 5 Sgisdal
JBodesn 599955l 5 g ple (5 00, (5 i)
S ilegsld o P s Ay il RS A ol
& et Silo Gloyd g gt sl Ol Sl

Iv o) logs

Nanotechnology Biotechnology

Nanobiophotonics

el 39351 5 alisee slo aie) J3I05  Soleds ioles 1) IS
S5 585l

b gl ;o (Siglen sloanld Sy (R o
Iv]eal 93[3 6)3Lié drwgl )0 (598 u_f):;m S99y S5
Ola." la G'LQ: (Omtmrstt )‘ Y}QM 045} dLm lﬁ‘.\;‘ Ly ‘).‘>

a3l (g yiws BBWWW.OPSLIE colu jo a5 cul jLael slls )90 5 allie oy


http://www.opsi.ir/
http://www.opsi.ir/
https://opsi.ir/article-1-1444-en.html

[ Downloaded from opsi.ir on 2025-07-14 ]

VWA age V)Y

5 oolitl b PBS slme K10 59w jl il 0dds adgs
Jol o8 5o il e wolel 5 0 a0 by, 5 @l
KCl »5 +--¥ NaCl o5 - A o5 U
KH2PO4 4,5 «,--¥f g NagHPO4 5,5 «,-\fY
s PH (655 ojlail G 5 5haie O o) (Lo A o
sl e Vo coles o g VLF laie 4 HCL L (] oudass
G G sla (5,559l o oail) e e I L
PBS Lo 13 oud agd (Sgemsdly sl digad lsie 4
Foog Ve gax by Mo D39l jeam e
sl 00l g abbge il H35L 5 g S

tew b (gigy Y-V

)—’QFM“AG)FLSJ_“?O)‘&‘M&WW
dgad (g azmao 5l ObL ez 4 iadad cll> Ol ks
Fall g0 o ciam sl G S o3lail (5 as .l
9 ol 0, Sdes an a1y SLedbl jal)l g0 0
@YL 6L® 4;5/ J.AL...J o ..))9.060..)[.4 G..uLM.u u?u)
=E ) SO (P man ax STaes s lea
390 (& diged HLSlo & bgrye |y SleMbl (lgn b ogd
wsly sl b aiges 5l e b 55T Sy )y
sl Giahd lilan Grizen 5 4z 30 FO (69,55 1

‘wlo&TJ&@YJﬁQL@.\#?l{P5S‘5osp)5s

sl 530
\ 43, %
3O Jsie %

(g e

.

g LY C P tT VNI I 3 P TOWR-N SR PRVE SR S LW

YYY

Oln! SEged (5,9L8 g (qwiige il IS uedd 9 Sigied 9 SUbl il A e slez g S

e 0 e Seewdly glaagas el as 0l
&8 Sloyd Sleledl plore 4 Ermgp S0 g Sy
sl Bnpas o S by PTT ' Gl)S
A osliiul 3550 (allialesl 5 ony Dlogrge (i
2 OR8S LE A 4 (Sgendly DlySel S
b oo w055 wals Gl zse Jsb )0 48 B re
boe ay ) ool obml Gl S Le)S @ 5isd 55
sl 51 Jle joka [A oS o Jine o346 8l Ll
slo cdld oleS )8 SopS ek 4 Ol
Sgg o> VoV Jlo o [a]o 5 oolanul gyae g9
Olse 4l e aliogils 1wl anlys (2l San 57 J
Gyl Se b (Gays Celld 5l 6 xTsle sl alanls
oo YOV Jlo jo Vo] aiss ool ¢ g ,d STop
@leSsiss Sl wlas e ilSen 5 oS
ceas (Foy8 Seps Bl Gy s olydgl
Ervgp gl e 5 SeS a4 e Sl
I oo sola!

slasls o PBS cocnl @ axg b lis opl o
) laeoe cul 5o Mo 0360 jga 36 oo
boe S0 glee w0 ) ol Gl B wl 035 (ow)n
235 s 2l S Ee jles Cur camlie

ool =¥
L digos g 3tw oolol Y-)

S Ay g, 5l o b aised gile oslel sy
Ve Coolbus L )J_b )5_|a’_;,° u);).; M“>)S oolawl GJLO;
Y gl VO« gl b gum S 5)58 g3, el
L ]-*-"BJL’ O ol 4 Mk ubo}:b el 00 @L.MJ
ooliinl b 5 ol Lawmme ;5 (5,50 5o 5 05 3, S
gl Vo FF zoo Job 4 YAG 3 ol Salea

Photo thermal therapy
Jee Woong Lee ™

Man Q. Wang "

Laser ablation in liquids *

a3l (g yiws BBWWW.OPSLIE colu jo a5 cul jLael slls )90 5 allie oy


http://www.opsi.ir/
http://www.opsi.ir/
https://opsi.ir/article-1-1444-en.html

[ Downloaded from opsi.ir on 2025-07-14 ]

WWAZ Goge VoY (0l Sigish (655L8 g (qwaige il JiST (aedd 9 Sigish 9 Sebl el a8 e lez g G

Olye 4 Mo Dl,360 Hga> SaS 4y Dland (81 Lo
G 2l S e oo p)l5 cyxr Ll b

P50 Syewdl § 0y (Jods ren el sk
iz by clile jpa> 0 Dland il laze o3k
S s g ad s I8 o 0)5e M 346
FlySee Foo clale b aiged o (g Jsboiz Eby
3ol 608 opp el oads adg ol dgl )
w5l 4en Kl g o lakl (xhaw sl gendly
L zse dob vz 0 2l S5isd jles (lendl) Wls oo

IREXIL]

&=l o

[1] Rosa, Jodo Pedro Mauricio. "Nanobiophotonics
for biomolecular diagnostics." (2013).

[2] llev, llko K., Stephen A. Boppart, Stefan Andersson-
Engels, Beop-Min Kim, Lev Perelman, and Valery Tuchin.
"Introduction to the issue on biophotonics." IEEE Journal
of Selected Topics in Quantum Electronics 20, no. 2
(2014): 4-7.

[3] Salata, Oleg V. "Applications of nanoparticles in biology
and nanoparticles in biology and medicine."” Journal of
nanobiotechnology 2, no. 1 (2004): 3.

[4] www.iitk.ac.in/biomaterialslab/Bacteria
Culture_related_Info.pdf

[5] https://www.protocolsonline.com/recipes/phosphate-
buffered-saline-pbs/

[6] https://rockland-inc.com/store/Water-and-Molecular-
Biology-Solutions-MB-008-O4L_23106.aspx

[7] Panyala, Nagender Reddy, Eladia Maria Pefia-Méndez,
and Josef Havel. "Gold and nano-gold in medicine:
overview, toxicology and perspectives." Journal of
Applied Biomedicine (De Gruyter Open) 7, no. 2 (2009).

[8] Bodelon, G., Costas, C., Pérez-Juste, J., Pastoriza-Santos,
l., & Liz-Marzan, L. M. (2017). Gold nanoparticles for
regulation of cell function and behavior. Nano Today.

[9] Eom, K., Im, C., Hwang, S., Eom, S., Kim, T. S., Jeong,
H. S, ... & Kim, S. J. (2016). Synergistic combination of
near-infrared irradiation and targeted gold nanoheaters for
enhanced photothermal neural stimulation. Biomedical
optics express, 7(4), 1614.

[10] Lee, J. W., Jung, H., Cho, H. H., Lee, J. H., & Nam, Y.
(2018). Gold nanostar-mediated neural activity control
using plasmonic photothermal effects. Biomaterials, 153,
59-69.

[11] Wang, M. Q., Xia, N., Wu, X. Y., Hu, N., Zheng, X. L., &
Hou, W. S. (2017, May). 980nm infrared neural
stimulation of sciatic nerve enhanced by carbon
nanoparticles. In Neural Engineering (NER), 2017 8th
International IEEE/EMBS Conference on (pp. 215-218).
IEEE.

L PRCTRVGR RYOR SO SOV N S5 VPR ] PSS B
oy 90 Job ez 00l S Jole 4w o Slil 4,

w‘ IR
G5 Al 9 Eon-3

G S 6,85 9y W sl aiged QUL il jloges
S b g Jolme an j3 4250 F0 5 4l il 4
sonlive JS5 pl o 45 jshiles ol o ) ¥ S
oS g Job (DSl cdale alBl L et e
Jdob 10 )55 6 o S M DI)35L Sgendly

09 (o0 JSLd fogili OF+ zge

|—H— 400yl NPs in PBS/PBS|
=%~ 100ul NPs in PBS/PBSE 1/2

F1/1

1/45 4

+1/0
1/40

ko
135
1/30 o8

V' Lor

400ul NPs in PBS normalized to PBS
100! NPs in PBS normalized to PBS

1/25 4

1/20 T T T T
300 400 500 600 700
Wavelength (nm)

0/6

S5l Galises ke g3 ol Jolore digas il cars ¥ S
R R R e T

SePS de g 93 p2 50 gl FYe zee Job jo
oo ol clile 95 2 )0 55§ oy Syl
b g ald S ggw s el )l z) as el
SS9t a4 2l 4 a5 fegll e zae Jsb o ot
23l e Ol oo 1) s aily 558 b g D
el 5 658 5o @ lasl (b (gendly loal (i o0
Gl ezge &5 Candls Sl3gil 0 a3l (Sgendly
oad Dlydgil iy cbale b dsed (s Job wx
Syl ieS il ol 4 gl ol oS L el

a3l (g yiws BBWWW.OPSLIE colu jo a5 cul jLael slls )90 5 allie oy


http://www.opsi.ir/
http://www.opsi.ir/
http://www.iitk.ac.in/biomaterialslab/Bacteria%20Culture_related_Info.pdf
http://www.iitk.ac.in/biomaterialslab/Bacteria%20Culture_related_Info.pdf
https://www.protocolsonline.com/recipes/phosphate-buffered-saline-pbs/
https://www.protocolsonline.com/recipes/phosphate-buffered-saline-pbs/
https://rockland-inc.com/store/Water-and-Molecular-Biology-Solutions-MB-008-O4L_23106.aspx
https://rockland-inc.com/store/Water-and-Molecular-Biology-Solutions-MB-008-O4L_23106.aspx
https://opsi.ir/article-1-1444-en.html
http://www.tcpdf.org

