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Invention

For the treatment of Class lll malocclusion, an intervention in childhood is necessary. Nevertheless,
currently marketed face masks, which are only available in two sizes and are often bulky and poorly
tolerated by children, reduce comfort, use time and overall treatment effectiveness.

The present method is designed to produce personalised masks that are well tolerated by young
patients. On a 3D scan of the patient's face, the central bar and both the frontal and mental supports
are 3D-modelled. Furthermore, a 3D printer processes the design information and produces the
above components, using a lightweight, biocompatible photopolymer for the frontal and mental
supports.

The personalised masks thus fabricated display a good fit and comfort, reducing the risk of skin
irritation or gingival recession due to uneven pressure.

The frontal and mental supports also contain pressure and temperature sensors, which are used by
physicians to monitor the therapy, such as patient collaboration in the treatment (mask application
times), and can be wirelessly connected to a gaming application for mobile devices. The
'‘gamification' experience promotes the child's collaboration in wearing the mask for the
recommended time, also through a friendly competition with other patients within a worldwide

virtual community.
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Industrial applications

(O

The technology may find application not only in the Life Sciences, especially in Personalised Medicine and E-Health (treatment of Class Il malocclusions
in children, wireless connection of A13 temperature and pressure sensors), but also in the Intelligent Factory and Industry 4.0, especially in Additive

Manufacturing and/or Advanced Materials Development and Characterisation (Additive Manufacturing of orthodontic devices made of lightweight and

biocompatible photopolymer).

The simultaneous presence of the gaming experience also makes the system applicable in the Gaming field.




Possible

developments

Initially evaluated at a TRL of 4, the technology is still being developed through specific technology
maturation projects, ideally towards a TRL of 7, aimed at clinically testing the gaming approach to
therapy to increase patient motivation and treatment acceptance. The maturation project ends in

late August 2022.

The group is looking for industrial partners operating in the field of maxillofacial devices and/or
additive technologies in the biomedical field who are interested in collaborating in order to
conduct subsequent studies preparatory to the introduction of the system in business and

therapeutic realities.

The University of Siena is open to negotiate agreements for the exploitation, licensing or option of

the patented invention.
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