Flexible Force Sensors to Improve Safety and Training in Operative Birth
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Introduction and clinical need

» Tactlle sensors are useful to map contact and force for different applications. Using these sensors together with machine learning,
gesture, grasp, and object recognition are achieved. We find inspiration in these to develop our own nanocomposites for healthcare.

» Following the need for interventional surgery devices, we are contributing in the simplest way of manufacturing a triboelectric
nanocomposite coatings to act as a tactile sensors.

» The sensors work even with a second layer of sterile surgical glove on top, ensuring sterility and safety.
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Figure 1. a) Sensorised surgical glove with triboelectric,

cross-secton. of the trbocleatic sensor, showing the > PPI panels have welcomed the device with great enthusiasm.
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Clinical application: Fetal orientation detection and real-time force readings to improve the safety of operative birth
» Vaginal examination in labour subjective and
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» Neonatal phantoms developed to replicate sutures, —
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» Glove provides force readings and detects phantom

sutures (peaks In figure 3b) due to stiffness change. / L4 = P S = - >
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> SOftware tO alert CIlnlClan When excessive force Figure 3. a) Test setup. b) Current results using the glove for anterior and posterior fontanelle examination on the phantom (each peak corresponds to a crossed
appl Ied and tO d ISplay fOntanel Ie encou ntered . suture, peaks counted to distinguish fontanelles — 4 peaks/sutures for the anterior fontanelle and 3 peaks/sutures for the posterior fontanelle).
Conclusions Future work
» Sprayable nanocomposite based triboelectric force sensing > Finalize extensive cytotoxicity tests on the sensors to support
layer as first proof of concept to meet healthcare requirements. clinical translation.

» Accurate detection of fetal sutures and real-time force readings
on neonatal phantoms leading to improved training and safety
of operative birth in the future.

» Fully self-powered tactile system and apply machine learning.
» Future pilot study on women in labour to demonstrate feasibility.
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