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Research context and motivation
• The anaesthesia is a surgical procedure

requiring the administration of a cocktail of

drugs: hypnotic, analgesic, and muscle

relaxant. The usage of prediction models to

estimate the right dosage presents today high

errors due to the patient’s diversity

• Every year, 30,000 people undergo

anaesthesia and remain awake, feeling

pain, many more are put into a uselessly

deep or prolonged chemical coma.

• To overcome technological limitation I developed:

A. New electronic interface

B. New detection methods and sampling optimization

C. New electrochemical sensors

Adopted methodologies

▪ Event-based potentiostat.

▪ Sample-rate
optimization.

▪ Total Charge in CV drug-detection method.

▪ Pencil mine for propofol. ▪ Metallic fiber needle biosensor (in
collaboration with FIMAP at EPFL).

• The Therapeutic Drug Monitoring (TDM) can measure the actual drug concentration in

the patient, allowing a dynamic adjustment to meet personal requirements.

• Nowadays, no commercially-available system can exploit a real-time point-of-care

anaesthetic monitoring,

• The electrochemical sensor requires to be needle-shaped, in sub-millimetre scale and

low-affected by fouling phenomena.

• The detection of drugs must be carried out with new algorithms to overcome specificity,

efficiency, and repeatability of the measurement.

Addressed research questions/problems

• Electrochemical investigation can be

adopted to measure the therapeutic

compounds, Propofol, Midazolam,

and Paracetamol.

• I propose a portable pen to monitor

at the point-of-care the delivery of

anaesthetic compounds during

surgery.

• The electronic interface requires to

be portable, low power, low cost,

and suitable to fit the barrel of a pen.

• I propose an event-based portable pen able to sense aneastethics.

• Considered the requirements, the design of the system is based on a bio-inspired event-

based approach to achieve:

Novel contributions

▪ complexity reduction,

▪ easier processing in time,

▪ noise reduction,

▪ lower energy cost.

• The prototype is composed of:

(a) software processing,

(b) FPGA custom logic,

(c) proposed portable pen

(COTS-PCB and Screen

Printed Electrode-SPE),
(d) drug samples.

▪ Event processing digital interface.


