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The Problem with Current
Cancer Treatment Options

Current radiation This inadvertently

therapies use high- - Which leads to
energy waves, like x-rays ccjealrlzage healthy side-effects

and gamma rays
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Photothermal Therapy

/+ USes infrared light

e B|olog|cal tissue does not absorb much infrared

+ Some nanomaterials do absorb in infrared

+ These nanomaterials can be used to selectively heat cancer cells
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Optical Loss of Human Skin
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duced Graphene Oxide (rGO) Nanoparticles
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Reduced
Graphene
Oxide (rGO)
Nanoparticles
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Absorbances of Reduced Graphene Oxide
Ozonated for Varying Amounts of Time
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The sample ozonated for 10 minutes was chosen for the following experiments

rGO treated with ozone for: 1, 3, 5, 10, 15, and 25 minutes



+ Water soluble

CoPper (II) + Synthesis reaction:
Sulfide CuCl, + Na,S = CuS + INat + 2Cl~

Nanop artiCIe S Absorbance of CuS Nanoparticles
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Photothermal Properties in Aqueous Media
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Discussion of Results - rGO
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Time (minutes)
® Water (control) ®rGO5mg/mL @rGO2mg/mL  @rGO1mg/mL
rGo rGO rGoO
Sample Water (5 mg/mL) (2 mg/ml) (1 mg/mL)
AT (°C) 3 15.9 11.9 10.3
Final Temperature (°C) 26.6 40.7 35.9 35.8
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Time (minutes)
® Water (control) @ CuS 2.5 mg/mL CuS1.25 mg/mL @ CuS 0.625 mg/mL
CuS CuS CuS
Sample Water (2.5 mg/ml) (1.25 mg/ml) (0.625 mg/mLl)
AT (°C) 3 6.7 6.6 5.1
Final Temperature (°C) 26.6 31.8 31.6 27.8
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Summary

Characterization of photothermal effect
of rGO and CuS nanoparticles

CuS had substantial photothermal
effect

rGO had largest photothermal effect

Will run further experiments on these
particles



SciCom Statement ey SciCom

Let’s Talk Science

Current cancer therapies have many side-effects, due to their tendencies to affect
both cancerous and healthy tissue. Therapies that are able to specifically target
cancer cells would greatly improve patient care. Certain nanoparticles have the
property of heating up when irradiated with infrared radiation, which is less
energetic than visible light and not nearly as damaging as most radiation
therapies currently offered. These nanoparticles can be inserted into tumor cells
and irradiated with infrared radiation to selectively heat—and kill—cancer cells.
My research characterizes the ability of several nanomaterials to heat upon near-
infrared irradiation.



