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CUSTOMISED IMMOBILISING ORTHOSIS
WITH A 3D-PRINTED TWO-
COMPONENT STRUCTURE, ADAPTED
USING THERMOFORMING

RESUMEN

The Joint Research Unit for Biomedical Design and Manufacturing (BioFab),
comprising researchers from the University of Alicante and the Alicante
Institute for Health and Biomedical Research (ISABIAL), has developed a new
model of 3D-printed orthosis to immobilise a limb following an injury and aid
its recovery. This device consists of a rigid, biodegradable, low-temperature
thermoformable inner structure, covered by a -exible outer layer that is
biocompatible with the skin.

BioFab is seeking manufacturers of rehabilitation products interested in
validating and commercialising it (through licensing agreements) or in
designing other new devices.

MAIN ADVANTAGES OF THE TECHNOLOGY

It is worth highlighting the numerous advantages of the device:

• This general procedure takes approximately 24–48 hours for stages 1 to 3, that is, from the time the key reference measurements are taken
to assess the patient’s anatomy until the 3D preform is obtained. However, the invention offers the advantage that, for emergency situations,
standard 3D preforms printed in different sizes can be kept in stock, allowing the process to proceed directly to phase 4 of thermoforming,
followed by adjustment and fixation to the patient’s anatomy.

• Signi:cant scope for creative scalability by the user and/or clinician to incorporate gadgets offering new functionalities, for example,
biomedical data monitors; to integrate regenerative skin biomaterials or any other material for medical or therapeutic purposes.

• Unlike other devices, it is composed of two materials with distinct functions but produced in a single stage.

• It has good moisture resistance, meaning the device can be washed or submerged in water, allowing the patient to shower or use it in
aquatic environments.

• It can be shaped to any geometry, adapting to complex patient anatomy such as knees or elbows. Furthermore, it allows for unlimited
designs that make it easy to leave parts of the anatomy exposed where mobility is required or where the area should not be covered to
facilitate healing or prevent potential complications.

• This 3D preform, produced directly via additive manufacturing, does not necessarily have to be coplanar; in other words, it allows for
variations in thickness across the plane to, for example, integrate reinforcements or the fastening elements themselves into the orthosis.

• The unlimited designs of the 3D preform of the invention allow areas to be left uncovered to provide access to wounds or parts of the
anatomy requiring treatment. This is particularly useful in post-surgical immobilisation, as it prevents infections and facilitates access for
wound care.

• The orthosis is designed to be easily adjusted and secured, allowing it to be adapted as the patient heals; it can be removed, trimmed and
adjusted to suit the healing process, and can even be reused.

INNOVATIVE ASPECTS

Additive manufacturing technology enables the thermoformed orthosis:

• Do not require pre-processing or mould-making. It simply involves the direct production of a 3D preform for the end user based on a
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design modelled in 3D software.

• It is a clean and rapid process that allows the 3D preform to be printed in any geometry and to use materials that provide the optimal
properties so that the device of the invention fulfils the functionalities required for the treatment of the patient’s anatomy.

• Manufacturing costs are low, which facilitates the production of the devices within the hospital itself.

• Standard thermoformed devices of different sizes can be manufactured for more common applications or functions.

• The 3D preforms produced using additive manufacturing can be easily cut and adapted to the patient’s anatomy.

• Continuous advances in this technology and in materials improve comfort, rigidity, adaptability and mechanical properties that are not
currently met.

It is primarily aimed at the physiotherapy and occupational therapy sector, that is to say, the professionals working in public and private
healthcare centres who are dedicated to the physical and functional rehabilitation of people who have suffered an injury.

APLICACIONES DE LA OFERTA

We are seeking manufacturers of rehabilitation products who are interested in validating and commercialising this product (through licensing
agreements) or in designing new devices.
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