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ABSTRACT

The Design in Engineering and Technological Development (DIDET) group
from the ArtefactosLAB laboratory of the University of Alicante has
developed a device that allows to comfortably pick up a crutch when it falls to
the ground without the user releasing the other crutch or bending down in
order to avoid falls.

The aim is to improve the autonomy and quality of life of people with
functional diversity thanks to the great opportunities offered by 3D printing
and three-dimensional modelling.

The group is looking for companies or institutions interested in continuing
this work of social innovation by developing the device or in the design and
manufacture of new ones.

ADVANTAGES AND INNOVATIVE ASPECTS

MAIN ADVANTAGES OF THE TECHNOLOGY
This device has a number of outstanding advantages:

e Very easy installation on any crutch. All you have to do is manually open the elastic ring on the base, position the base at the top of the
metal tube of the crutch and stretch the ring while wrapping it around the crutch tube until it reaches the hooks that act as a lock. A pair of
devices, one on each of the crutches, must be installed for the collection system to work properly.

e The magnetic box also allows the user to reach other metal personal assistance accessories to further prevent the user from bending over
and avoid therisk of falling.

e Very intuitive use. When one of the crutches falls, the user must disassemble the magnetic box from the base, to do so, the user must lift
this piece following the guide that joins them and unwind the cord that connects them. Once the magnetic box has been released, the box is
dropped, holding the cord until it reaches the other device installed on the other crutch. When the magnetic connection with the even device
is made, the fallen crutch is lifted until it can be reached with the other hand for recovery. Once the whole process has been completed, for
safety reasons it is necessary to bring the device back to the starting point. To do this, the cord must be wrapped around the base through the
channel provided for this purpose, and the magnetic box must be attached to the base through the corresponding rail.

e The material of the base is flexible and non-slippy, allowing it to adapt to crutch tubes of different sizes (between 17 and 21 mm) and,
therefore, to create a correct mechanical connection between the device and the crutch. As for the magnetic box, it is made of two materials,
amorerigid and stable one that allows the magnet to be housed with consistency; and another flexible material that surrounds the box and
allows to absorb impacts that may occur during the use of the device.

e Its geometry allows the customization of the device, as there is a flat circular space on the front of the magnetic box in which any bas-relief
text can be incorporated.

INNOVATIVE ASPECTS

3D printing, together with the use of three-dimensional models, has become an alternative manufacturing process to the conventional one. Its
application within assistive technologies opens up endless possibilities to improve the quality of life of people with functional diversity, mainly
due to the following factors:

e Low cost of required materials and equipment.
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e Freedom of design that allows to approach personal needs.
e Manufacturing speed.

e Manufacturing anywhere in the world, giving the user or rehabilitation professional the possibility of self-manufacturing and customising
the device, which also means savings in logistics and distribution.

MARKET APPLICATIONS

It is primarily aimed at the assistive technology sector and improving people's quality of life. 3D printing is a technique that can be applied to
satisfy any need, in any field, that a person may have. It is especially useful for people with functional diversity with very personal problems in
fields such as medicine, education, employment or mobility.

COLLABORATION SOUGHT

From ArtefactosLAB, the DIDET group is looking for companies or institutions interested in supporting the development of crutches or in the
design and manufacture of other new devices for social purposes.




