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Nanotechnology

Introduction

Results
● All samples were stable in water for a week

●WS2 particle size decreases over time

●WS2 8h presented a 1.98-fold increase in

absorbance in the NIR region

● WS2 8h presents a typical EDS spectrum

and a high thermal stability

● WS2 8h increased temperature to 53 °C,

after 30 min NIR irradiation
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Tungsten disulfide (WS2) has received much attention, especially for its high absorption in near-
infrared regions, along with its high surface area and good biocompatibility. Furthermore, WS2
possesses high photothermal conversion efficiency, important for photothermal therapy (PTT)
applications, namely for cancer treatment. Thus, WS2 is an excellent candidate as a PTT agent.

WS2 can be produced by top-down and bottom-up approaches. Top-down methods consist of
bulk material exfoliation and size reduction to achieve nanosized single or few layer nanosheets. For
biomedical applications, particles with lateral nanoscale dimensions are desired, due to presenting
better water stability, biocompatibility, biodegradability, elimination, and better internalization through
biological membranes.
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Aim and Methodology

WS2 was produced following a polyvinylpyrrolidone (PVP)-assisted liquid phase exfoliation
method. WS2 and PVP10 were dispersed in ultrapure water, and kept under mechanical stirring, for 20
h at 4 °C. Subsequently, the dispersion was placed in contact with an industrial-grade ultrasound probe
using a recirculation system.

This system based on ultrasonication of the material under water recirculation, at a low
monitored temperature, allowed for long processing times of large batches. The effect of
ultrasonication time on WS2 lateral size and number of layers, and its impact on particle morphology,
water stability, and photothermal properties has been evaluated, to determine the potential of the
new small nanosized material obtained for use in photothermal therapy of cancer.
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