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<« Biosensing

The ability to probe single cells within their environment is of great importance in
progressing the understanding of cellular processes and phenotypes. SICM nanopipettes
can be easily modified to be used as carbon nanoelectrodes. These nanoprobes can be

deposited with platinum to monitor oxygen consumption both inside and outside the cell®.

Oxygen Nano Sensor

Due to its small size, the nanopipette can be inserted into the cell

to take measurements with minimal disruption to cell function as

——
well as offering high spatial and temporal resolution to the + Pt -
measurements. Double barrel nanopipettes can be used to deposmon'
combine biosensing with SICM to give high resolution mapping of <
species on or in living cells. Carbon deposited 20 nm
electrode

Thus far, this novel single cell probing technique has been used to investigate extracellular oxygen within brain slices and
intracellular oxygen concentrations within individual neurons, melanoma cells and plant cells. The breadth of applications for this

nanoprobe are apparent, offering a novel method for metabolism investigations.
3D pH mapping

Current methods of pH detection, such as microelectrodes and fluorescence, have
considerable limitations due to slow response times, large footprint and high background
pH levels. SICM double barrel nanopipettes can be modified which offer a label free and

highly sensitive method of pH detection. This nanoprobe allows for simultaneous high

resolution SICM topographic scanning and high sensitivity pH-sensing. This novel

nanoprobe has been applied to both breast cancer cells and melanoma cells to get a

pH tso'sy{;mpny b . L . . 10
etter understanding of the role pH plays in invasive behaviour and metastasis'~.
Reactive Oxygen Species Nanoprobes
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Nanoprobes have been used to monitor changing reactive oxygen species (ROS) concentrations in cancer cells in response to

chemotherapeutic drugs both in vitro and in vivo. Due to the small size of the nanoprobe, high resolution and low response times,

this technique has allowed for in vivo ROS measurements inside live mice”.



KU detection using tluorescence In VIvo Is Not practical. KU nano probes otfer highly sensitive in Vivo measurements ot KU In

real-time.
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