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Design of Plasmonic Star Shaped Nanoprobes With Optimized Dimension for
Intracellular Sensing and Imaging

(M.Etemadi), S.Golmohammadi
School of Engineering-Emerging Technologies, Tabriz University

Abstract- In order to achieve high resolution, nanomaterial which acquire intrinsic NIR responsive optical properties,
biocompatibility, and flexibility are being used. Recently, the novel nanomaterials such as nanorods, nanocube and
nanocages have been investigated. Their results represented a LSPR peak in NIR range with absorption cross section
of around 7.26-8.10 x[10"(-15) m~2]. Employing higher density of nanoparticles is one of the most prevalent
mechanisms of signal enhancement. However, its utilization has been limited due to high operation cost and
uncontrolled condition. On the other hand, novel nanomaterials have been developed to overcome aforementioned
efforts. In this study, a plasmonic star shaped nanoprobes with strong raman scattering signal and less cellular
damage for intracellular imaging are designed, and the description of the use of plasmonics surface-enhanced Raman
scattering (SERS) probes for the detection of diseases is provided. The responses presented that nanostars showed an
extremely strong plasmon resonance peak of around 15x[107(-15) m”2] ,that We can control plasmon resonance
peak in NIR region.

Keywords: Biosesnsor, Intracellular imaging , Plasmonic nanostar , Nanoprobe

FAN

] e WWW.LOPSILIT osg ;0 (4098 (po s 4o byl ab allae


http://opsi.ir/article-1-1329-en.html

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

VYA poge VEY

[¥] 5 mealys oy 1y o)l 5l (gamans
S3Lwdanid Olgo g LSl (B0 Y

2 Spayaxie 58 Shy e M o S )
05 et Fogll 5 (o (gl WS dlone
odlitul pllo (sla gl 5l Sl slagbe pareis sl n
Cd> Gl 0,360 pl ols 1351 GBaw a5 0l e
07 Sl plle sladshe 4 Cons Jlen Gladsbe
A o (G LA (Jye (go0gaze )0 Hlaw sl Jsbes
ol a4 05 ol a5 ey o) lle (sla sk
oA L IS 6l 95,8 595 2 g s e
il 50 (698 (ol Dl G sl plyp (xdan gendly
wald ol Liie a5 09l o cdwlie ganld — S
SR 5 loall s (>l gl 5 ol (o gendly
SR oolituls ge (Jshaigs slo S jshaieds (i
Sloop)l5 50 gody 5 <83 dee lp Lo 0pF s
Gillao o)l 95U (aman LSbo ( Jobuys)s 610 0 5
bl glylo o)l 5 (92 05 mules gy 1, (V) IS0
S olslil g cal Koo JKal 4 Cuns s yin 7S
ally iy @515 35S e bl o ol bles 9,25
oS cewl iog bla cpl jo o ol plpls il
5485 47553 e "5 Bl Ll ol 4 el

[o] sl )] LB (6 35,50 (omilS )8 slig o i

==

gl Vel ey o8 Ll sas Ve oyl gl S

$b gojlal aS o csalin (V) S 0 a4 jsbiles
Lo ol @igliie Y(AR) yled b JSo S 4 ditns 0,0

> Trimer
* HotSpot
¥ Aspect Ratio

Olnl Sigigd (5,9l 5 (cwiiges (il a8 aetd 9 Sigigd g Sl il )8 aeges g o

doosio —)

$lp a3 gl I Wl bl laame ol ple cdyin b
Il ozl Ll ol o AisS ooliiasl Sy5adsms sloo o)lS
Olilan g aedie 6l g Siws b Jie )3 gl sangs
$U g wwgy b g alos 6L 50,5 $U Jio Goman JSAI
Cd> OAb gamdw B wal gl g o el
FU ol s gamgs JSA 4 ces g
9 0 Sigs satun 5 b ding— s Glacy oS
ol slp sl 5 695 9 S slaSs LM
Jls o [\]AJM oslaiwl s b s 5 conles
o )lS sl |y i gl oSz 5 salag Vo0 0
et 5 Ol ye Gl slp Baw JoSIge 4 g)ls Jlazil
2 IV]es ghle g (Sipy olopSe sloop)l
LYl ok sl Clo sad TSSaus YOOT Lo
Sewy 4 onl 43S pwyp | Dolite laojlul
pewgl 4 (gm w3l S S g Sl abe $Ujadx e
Omle 63k Zaedsb lan 0 Ldx gald wil 4
U5 0 [¥] ot oaiss B Gogill VE o b yogil 00 <)
I, 055 cabee 5 Ll saiiadl,l gla,lizls 5ib 5l plaS o
$U 5 gl 4 o i 9l bacnl G 5l as o)l
TNIR) (gosgamme )3 5> 54l plralr g Lao)S
Gl oo pin iz gall b g6 ol )l
el oS o B gl Ol Sals w23L Jg <l (NIR)
ooliiwl iy jamlS 55U 51 olg5 g0 i Dl Sen sl
Sr @iz Dad g W)l 09 Al plulr oS 0S8
Iy Sl walss p9> gady 9 S8 Ay W)l
Jos )29 Cwd pania (LS balajeslS gl cole
3 i beatugy ol @i luay eizres Consd 4804
Sgre OlSel 052 50nlly Jo[T]ceal looS 5 5 ale 5ib
$U ol bl Jble Geea a4 ols 092y 0 Sles
Gl peas JB g Vb by 5 o b oz glajlisle
5 005 e 5l 2 Sl 035 e lp e
Logo ools S8 51 aSgsbar aiS oo eslinal (g5l e
bt Jsslse 5 Taliss JsSge o2 LS 50 0,8 an

' Jingyi Chen,Fusayo Saeki
¥ Tsvetkov

" Near-infrared Region

¥ Dimer

] e WWW.LOPSILIT osg ;0 4098 (g s 4o byl ab allae


http://opsi.ir/article-1-1329-en.html

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

VYA poge VEY

29 (Fhaw gty i sald gamslio Y-
Ggliste S yiSl50 banseo dw

g O-NM 1) o,k il (g0 2 (sojlail Lo (g5luwas jo
S 58 YeNM ) ojbiw 5U sl 550 05 gled
Lo dw o Lo el oy Vo ol gl g polais S
oS oo s ) oslie g o Shes Sglitte S iSlss
ol S psles cupe 5 Sl lse G aSlgs o
saY i lr Sl ey Jy el WY
59 o558 g Camgy Culid 4 dt (pyanl) Gludl Congy
SoyiSUles ups 5 ol VEA L VEY oo Lol 604,8
BGAYF o Lo (p)9) oy @Y o isiny sl
b sy )T sl el Lo el VE
b oy Cwg Y (i SPee plple S oe
ae o ileaned 0 Lo 9998 )88 Geimed S
Sl Sl (S e oSgde )d (pwgS
Bl S g edgame yo Sy sl VY
a0 el T el o 1) lalacgslotnds 5 0505 o0
% iz sald w8 oo svmline (V) S8 )0 o5 jsbijlen
ol sl gy 3 152 51 555 o Sy iSUlgs bagme
Ol Cgy 5 1o 51 it O Sl iy sz
ol S Sles cup a5 (Slej (V) Jgerp Gebo e
GRIFl geedsb 5wl pals wass S Wl
Beden bulr 555 slaggedsb S & (g Wb
s dy ald oSG Slgs o po S 555 b asye
(gl YO+ b gl Voo goog0m) (NIR) a>U
Sy g 2l Gl oia gald S5 psbay sgh e bulx
aS 098 o odalin gl VEY g AD: ;o iy a4 Ll
50 8 sl Casd e cde .2l (NIR) (godgumxa ;o
L peolys oo Lo a8 ol ol (Jobwiygye s)lo pnse
P edr gald (o (WSS L g8 e 5l eolan
sladsho 4 b pudly adls (Sye )95 (ol 5 (o09ue

09 3,1y (6 55eS ol

(V) Jgeo

N

&)=

O
|
—

FAY

Olnl Sigigd (5,9l 5 (cwiiges (il a8 aetd 9 Sigigd g Sl il )8 aeges g o

Slp )8 Sl o 1, (V) Jevo slaojlasl (AR=1) (ol
AR) ke & iy JS& gojul oglite sla (AR)
S s S ol vsbe Sz L S5
o Sl S5 gld (n S S eS 4 dld (n S5 sojll

wldly (1) ooz o)t o sl

o)l gl 4y bgsye polie 5 Jgo i) Joax

z

AR = —

Y

Z =2A+R

Y =A+B +R

B =Asing &laslt C A o casl; B 5
A=10-60nm

R=30nm

A

Ogodly d Gald Ol ki gy Y-
bz jo Wyl s (AR) jo xbw
Igo

oadosls Hlas (V) JSi 0 a5 jebles «gjlwand iy

Yoo ) om0 Cad UMb iz 5l 0, gib

o po blgn Blbl G xSl 6o daoe o3 5 kA o |,

(V) IS5 yo a5 jsbiles wd aid 5 5 o ) S asdles

Sy s Ggeedly 2085 Cde Al 05l oo caaline

o809 5 S a4 (AR) 2l38 b M so,bis ol

plml 308 plralr mnsS oo lasla 2580 Ll

255 (o0

o e e e e o3k

AR=1AR=15AR =18 AR =2.AR=22,AR =24, AR =28 AR =3

slaxs 5§ Oglae o (AR)j).uGS Vo boylbw oL oY JSSS
Sglae slo (AR)<_§|).3 od> gald (FDTD) Slewlowe

] e WWW.LOPSILIT osg ;0 4098 (g s 4o byl ab allae


http://opsi.ir/article-1-1329-en.html

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

VYA poge VEY

S S azis -

on 5l 8 eilye S Ojge slagileans
S i @S oS glaybsle b wslane sl izl

O 097 Sl 05,50 (sl (Lol U i) w5l
5 oslail s bl oYL Qe ol blisle 4L
SoySlgs oo i b uizen g bajlisle ol IS
collae sl @ ] Qi cald lys e Slibl Laoe
g YU cdy S ogpeil g o Sles Gl oS Lul>
Gl y0 Cdr gald Wb Ylzasy 5 oot Cowles

o3 wb il Ol oas g 0.5 18 (NIR)

S 5 1, lagse s oS pllo oy slacil

WS oo e S Sy s, ppgal ) @bl plle
Gl ol Ol i U assS eolaul oleelSws
J¥]ecst asls (NIR)

&=y

[1] Contreras-Caceres, R. et al. Au@ pNIPAM
Thermosensitive Nanostructures: Control over Shell
Cross-linking, Overall Dimensions, and Core Growth.
Advanced Functional Materials, 2009. 19(19)p. -3076-
3070.

[2] Chen, J. et al. Gold nanocages: bioconjugation and their
potential use as optical imaging contrast agents. Nano
letters, 2005. 5(3) p. -477-473.

[3] Tsvetkov, M.Y. et al. SERS substrates formed by gold
nanorods deposited on colloidal silica films. Nanoscale
research letters, 2013. 8(1) p. 9-1.

[4] Yuan, H., et al., Plasmonic nanoprobes for intracellular
sensing and imaging. Analytical and bioanalytical
chemistry, 2013. 405(19) p. -6180-6165.

[5] Ma, W. et al. A numerical investigation of the effect of
vertex geometry on localized surface plasmon resonance
of nanostructures. Optics express, 2010. 18(2) p. 853-843

[6] Rodriguez-Oliveros, R. and J.A. Sanchez-Gil, Gold
nanostars as thermoplasmonic nanoparticles for optical
heating. Optics express, 212. 20(1) p. -626-621.

[7] Fales, AM. H. Yuan, and T. Vo-Dinh, Development of
hybrid silver-coated gold nanostars for nonaggregated
surface-enhanced Raman scattering. The Journal of
Physical Chemistry C, 2014. 118(7) p. 3715-3708

FAY

Olnl Sigigd (5,9l 5 (cwiiges (il a8 aetd 9 Sigigd g Sl il )8 aeges g o

8. (107%m?)

b o b Heedl waldd Ods gdd Oloss VS
AR=1 ol sy 9 ol g lgn G xSUlgs

Ogedl Ddar a8 Ol kS gy -F-Y
o liw gl sldo y olowy g8l L xlaw
C)Lw.i‘ Caw gl gﬁg.).}'SJ“so Ja...‘:u FL

o bl (0) S5 ab o,liw i slmvo p slams iol58l b
55 blE 50 lagyg yiSIl rexs 5 09800 i ojliw iU
o, il 4 (609,5 (ganil 0,95 5 I 0 5 Cl i
Olwg 4 g9p8 i wo)lw 9l 55 bl sla gendly
$U o bl a5 (B widl oo BT (ygemdly Wi g 00,5
SERS) aSilys glo blas o) aday 045 o0 ol ol

Sglate ju3 oS slows b oyl 96 (gl olowe majes :F S

b sendl wass Cde cad Els Lls bl b
e Oyl Buds o gald 5 a8 ool I
Lo ogilwands 1o 05 0 bl (NIR) saml Coons 4
] 8,8 i 01, Ve 90 5 ) slaoy olaw booyliw b

Iv

Shamlin g ot b slaoy Slaws il b bl gy S 250l g0

ol glads oo 051 ]

] e WWW.LOPSILIT osg ;0 4098 (g s 4o byl ab allae


http://opsi.ir/article-1-1329-en.html
http://www.tcpdf.org

