Continuous Monitoring of Anaesthetics
_ Concentration to Control Anaesthesia Delivery
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Research context and motivation Novel contributions

« Every year, 30,000 people undergo anaesthesia « | propose a fully quasi-digital, bio-inspired interface to drive and measure an
and remain awake, feeling pain, many more are electrochemical cell:
put into uselessly deep or prolonged chemical coma. PWM to voltage driving;

* Proper anaesthesia requires the achievement of a current to Quasi Digital stream of Event read-out.

certain concentration of drugs. Today, prediction
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errors in control models reaches 25% due to the [P~
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patients diversity.
* The continuous monitoring of anaesthetic would
contribute to better individualization of patients
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Addressed research questions/problems ——
* Features of the proposed approach:

» Conventional system to monitor the Depth of Ananesthesia (DOA), such as Bi-Spectral + no ADC or DAC required, no filter required; o

Index (BIS), show some limitations due to high inter-patient variability and the usage of - simple information management, processing, and transmission;

predictive models. = hoise reduction and accuracy increase;
» The Therapeutic Drug Monitoring (TDM) can measure the actual drug concentration in + complexity reduction and better integration. | |

the patient, allowing a dynamic adjustment of the anaesthetic infusion to meet personal | |* The system can achieve comparable results w.r.t a lab instrument, being small and

requirements. portable with one order of magnitude of cost reduction;

adjustment Lab instrument Our board
parameters —r pump proposed @
prediction B.IS. () " ethod
model monitoring

* Nowadays, no commercially-available system is able to exploit a real-time point-of-care - rs g - g

anaesthetic monitoring, due to the lack of technologies capable to read anaesthetics and | | < s |- ; ﬁ , \ Sensitivity: < s |- zﬁ Sensitivity:

possible to be integrated into a simple object. £ 10 |- Arap o0 F =7 57.6+5.9 nA/uM | & |- o =27 54.1+7.1 nAluM
» Electrochemical investigation can be adopted to measure the therapeutic compounds § " | § ) v |

(Propofol, Midazolam, and Paracetamol), in particular, Cyclic Voltammetry (CV) and | | = LOD: S f LOD:

Differential Pulse Voltammetry (DPV) are highly attractive due to fast measurements, multi N B 0.430.57 pM : | 1.430.18 M

sensing, and high sensitivity Y g voage ) T b vaae vl

« We propose a portable intelligent syringe to monitor the delivery of anaesthetic
compounds during surgery.

+ Needle: Adopted methodologies
bio-sensor
(electrochemical cell) * Design and implementation of a quasi-digital bio-interface developed on a custom PCB.
- Chamber: * Design and implementation of a custom digital architecture deployed on an FPGA

board to control the system.
* Lab calibration of paracetamol (APAP) in comparison to a lab instrument to validate the
system.

electronic sensor interface
(quasi-digital, bio-inspired driver
and read-out)

= Plunger:
Intelligent wireless interface
(custom digital architecture)

* The system requires to be portable, low cost, small, and low power, the sampling must
be autonomous, intelligent, and on-line.

Final optimization of the analog board, 2 channel to measure 3 drugs.

Test on propofol and midazolam, with previous result comparison.

Addition of a wireless interface, Wi-Fi to allow loT integration.

Development of an automatic, programmable digital interface for intelligent detection.
Design and test of a syringe-integrated bio-sensor for in-blood measurement.
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