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We introduce our technology for in situ studies inside transmission electron microscope (TEM), where next 
to heating and biasing studies, also environmental studies (i.e. in gaseous or liquid environments) are 
made possible. The systems rely on a Micro Electro-Mechanical System (MEMS)-based device as a smart 
sample carrier, which contains an integrated set of biasing electrodes or an integrated microheater, to 
enable in situ electrochemistry, catalytic studies, failure analysis and biomedical studies, among others. As 
a result, the system provides users with the capability to visualize exciting dynamics in vacuum or 
liquid/gas environments as a function of different stimuli. In order to provide meaningful results and 
address historical challenges, our MEMS device controls the flow direction and ensures the gas/liquid will 
always pass through the region of interest. Thereby, the developed systems offer the opportunity to 
define the mass transport and control the kinetics of the reaction. Furthermore, the systems allow to 
control the liquid thickness, enabling resolutions that can go even down to 2.15 Å (for a 100nm liquid 
thickness). We believe that our developments will play a fundamental role in addressing many of the 
research questions within battery optimization, fuel cells, (electro)catalysis, as well as for advanced 
(bio)materials and nanomedicine. Furthermore, it will the unique possibility to visualize biological 
processes in real time, without the need of vitrifying the biological specimen. 
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