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*Carbon dots (CDs)
*Zero-dimensional (0D)

doddo—

ol polye 2 blon rioye il (S glope
Slopdod (2l dor Sl by pouye slagleys
g 2M (Sl o)l e placudgize join (ol 5
b olbyw bt gl dnwgs (V) B ol gles]
U)o oS Wl L)l g o8 Sy sl
ol R gy o plgis 4 () cwl Jb o Slais
395 4l oobj arg (Sapgl o Glopd b)Sg (b
oy ol gy S Slop boySye (F) cunl 03,8 >
obail o8 anje b 4 o cul G- Sloj S8 L
w2y i omb (Sl (lp S Sl Gl 9 8 O
oy bo)Sys 10 (0) cul 00,8 Ll 05w |y (slodjinS
odlizal Vo3 pgsle & S35 59 Sl Jelse 3] Vgans
slodsbs b S o Joas LS & ]y j5d 5yl o 2550
2 9 pBeutS sk ol Col g Gy o 3l |y Sl
Bl Jds 4 lopd cul (Fod) $9d 9095 w55 Ao
Coyo & 52l ag) Cwglie 9 Vb pbin S w2l
LS dges S pre Sbojlize (YEY) sl &8l dawss
15 ol 5 e blgs il 5350 Baas Jlony) T by
Sl bSyg s gl « S35 joyd g3le anb
) el pimen 5 o9s Sl LeSig el YL
loas (Bl (e Slopd bo)Syg Jelge 95 b (YY)
()5 gl P bos il Josm (h owelsd h wle
Saogil g Mb p o dlgesils o goladeas lydgil o(A) 81,5
(V) g ol i

JBal ples 53 5 ol o 53 polis cnFcleld 5 (S o8
sbadb p» wlge S sl sl cob Cls
29 S 85 Ngn H0uSs L (spsphsp’) ggite (igmly pren
e gl (1) 295 Sl (osie () slagg gl as
sladglyl asle (o5 jed ggle a4 BBl (S p
Jelss sl 598 Ghusils Glsis 4 G815 w97 S
Ol b wlad S )13 adlllan 3)90 038 jobo @ (Sloyd Lo)S )93

'photothermal therapy (PTT)

"Near infrared (NIR)

"photothermal agents (PTA)

‘photothermal conversion efficiency (PCE)
“Indocyanine green (ICG)

“Carbon nanotubes (CNTS)

"Graphene oxide (GO)
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Synthesis of carbon quantum dots and their decoration
with silver and copper nanoparticles via chemical
reduction method to improve photothermal performance
with 808 nm laser

M.Mehrabi (PhD)'", F.Gharibzadeh (MSc)?, A.Suri(MSc)!, F.Ahrami fard (MSc)?,
H.Shirkani (PhD)!

LPhysics Department, Faculty of Nano and Biotechnology, Persian Gulf University, Bushehr, Iran

/Abstract: \

In this study, silver- and copper-decorated carbon dots (Ag-CDs and Cu-CDs) with strong
absorption in the near-infrared (NIR) region were successfully synthesized using a simple chemical
approach, and their potential for cancer treatment through photothermal therapy was investigated. The
structural characteristics and in vitro photothermal performance of the synthesized nanomaterials were
systematically evaluated. To characterize the structural and optical properties of the Ag- and Cu-
decorated carbon dots, X-ray diffraction (XRD), transmission electron microscopy (TEM), elemental
analysis, and Fourier-transform infrared spectroscopy (FTIR) were employed. An 808 nm laser with a
power density of 1 W cm™ was used as the irradiation source. The results of all characterization
techniques confirmed the successful formation of the synthesized nanostructures, and the average size
of the carbon dots was found to be below 50 nm. Furthermore, the amounts of silver and copper
nanoparticles used for surface decoration were optimized to achieve the highest photothermal response.
Following laser irradiation, the Ag-decorated and Cu-decorated carbon dots exhibited temperature
increases of 15.9 °C and 12.3 °C, respectively, and were therefore selected as the optimum samples.
Owing to their excellent photostability, favorable biocompatibility, and enhanced photothermal
performance, the synthesized Ag- and Cu-decorated carbon dots can serve as effective photothermal
agents. Moreover, the use of a relatively low laser power density (808 nm, 1 W cm~2) further highlights
the suitability of these nanostructures for in vitro photothermal therapy applications. These findings
demonstrate that metal-decorated carbon dots are promising candidates for efficient photothermal
cancer treatment.
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