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The Biomolecular Big Brother can be described as the ability to control and monitorize biological 
processes, which can ultimately increase the potential of Personalized medicine. In this regard sensors for 
continuous monitoring of temperature have been used during cellular hyperthermia processes. However, 
an answer to the question “did the system locally exceed a certain threshold temperature?” can be more 
accurate and useful. Acknowledging this, we developed1 a system capable of recording temperature 
fluctuations above a defined threshold. This system uses hard magnets of iron selenide (Fe3Se4) 
nanoplatelets, which can retain magnetic moment in the absence of an applied magnetic field. 
Additionally, the magnetic phase transition of iron selenide nanoplatelets occurs at a defined temperature 
(Tc) slightly above room temperature and can be modulated by tunning their size and/or crystallinity. 
Thus, at temperatures below Tc, the nanoplatelets can be set to a well-defined magnetization that will 
remain unchanged until the temperature crosses above the Tc.  
New iron selenide nanoplatelets with great control over size and, consequently, Tc between 0 and 60 ºC 
were developed by improving methods from literature. Nanoplatelets with Tc tuned to 42 ºC were applied 
in cellular hyperthermia assays using prostate cancer cells (PC-3 line) that were subjected to different 
thermal doses. For lower thermal doses (470 mW/cm2) the threshold of 42 ºC was not crossed and most 
cells appeared to be viable, whilst for high thermal doses (570 mW/cm2) Tc was crossed and loss in cellular 
viability was evident. In conclusion, nanoplatelets behave as logic gates having temperature and magnetic 
field as inputs and as the output a Yes/No answer to the question “was the 42 ºC barrier crossed?”. This 
proof-of-concept opens the pathway to other noteworthy applications such as monitoring temperature 
thresholds in heat-triggered release of drugs/genetic therapy and in ultrafast polymerase chain reactions 
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Figure 1: Reprinted from Oliveira-Silva, R. et al. Mater. Horiz., 2019, Advance Article 


