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MXenes is a large family of 2D transition metal carbides 

and/or nitrides derived primarily through the selective 

etching of the A-group element layers in layered ternary 

transition metal carbides and/or nitrides (MAX phases) [1]. 

MXenes strongly absorb light in the near-infrared (NIR) 

spectrum, including in physiological NIR window (650 to 

1350 nm); and possess a high photothermal conversion 

efficiency [2]. Because of that, they show a high potential for 

development of minimally invasive anti-cancer treatment via 

a photothermal therapy approach (PTT) [3].  

The PTT effect depends on an interplay of many factors. 

Analysis of literature revealed that in the previously 

described experiments predominantly the continuous power 

lasers were used at 1-1.5 W/cm2 [4,5]. We hypothesized that 

a pulsed laser with higher power and shorter exposures could 

be more beneficial in PTT as such regiments could quicker 

destroy cancer cells while giving a chance to spare the 

surrounding tissues. 

Therefore, we set out to investigate if irradiation with a 

pulsed laser could selectively kill cultured cells with MXenes 

while leaving the control cells unaffected. The EvoLINE-1 

equipment was used as a source of laser pulses. The Chinese 

hamster ovary (CHO) cells were grown in 96 well plates at 

various densities and incubated for 24 hr with MXenes at 

various non-toxic concentrations. Then, the cells were 

irradiated with various power densities, frequencies and 

duration of pulses, and exposure times. The viability of the 

cells was then assessed with resazurin reduction assay. 

We found that irradiation with a pulses laser with a power 

density, which was set higher than the reported power density 

for the continuous laser, efficiently killed cultured cells with 

MXenes while sparing the control cells without MXenes. The 

selective photothermal effect strongly depended on the 

concentration of MXenes and also on the cell density. 

Interestingly, the moderately affected cells maintained their 

metabolic activity immediately after irradiation, while losing 

it after overnight incubation. We postulated that such 

treatment induced apoptosis, which was executed during 

hours after treatment. We also noticed that excessive laser 

treatment instantly “fixed” the cells, rendering them looking 

like if they were still normal under microscopic investigation 

while they were not metabolically active (dead). Altogether, 

we concluded that the intermittent irradiation with the pulsed 

laser can be promising for development of PTT protocols.  
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