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Abstract

This work has the opinion of the authors about the conception, design and manufacturing processes of nano polymer orthoses as an 
interface between the organic and inorganic realities through the symbiogenic approach mediated by assistive technologies that aim to fulfill 
and amplify the functionalities of the human body. The development of orthoses requires serious study of the human singularities, needing 
an approach that integrates different areas of knowledge such as physiology, design and material engineering in order to satisfy the needs of 
people with reduced functional capabilities. The objective of this work is to broaden the discussion about independence and the safe practice 
of social activities that involve work, leisure and sports, using orthoses developed with nano polymer, aiming to offer more comfort to the 
user, for being lighter, more resistant and more durable than the existing products, as well as being recyclable, helping with the preservation 
of the environment.
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Introduction
ISO 8549-1:1989 - Prosthetics and orthotics - Vocabulary - 

Part 1: General terms for external limb prostheses and external 
orthoses, presents definitions of terms used to describe artificial 
limbs, the anatomy of those parts of the human body [1]. 
However, the term orthosis is used to define any medical device 
applied to a body segment in case of physical or motor disability 
[2]. The loss of functionality often makes daily activities 
impossible, requiring assistive technology solutions in order 
to improve the quality of life of people with motor disabilities, 
especially for laboral activities. In this context, meeting the 
needs of people with special needs involves the integration of 
several technologies that aim to fulfill and amplify functional 
deficits through orthoses [3], whose technological advancement 
involves the use of new materials such as nano-polymers.

Assistive technology applies resources, methodologies 
and strategies in order to amplify the functionalities of people 
with temporary or permanent disabilities, allowing the 
performance of tasks needed for social integration, being the 
design indispensable for the insertion of new technologies such  

 
as nano-polymers. The development of an assistive product 
is a multidisciplinary process that involves several areas of 
knowledge such as physiology that indicates the means to 
amplify the autonomy if the user and engineering that presents 
technological solutions, resulting in a functional design. Thus, 
the symbiogenic approach is a theoretical base resource for 
the comprehension of the complexity coming from the organic 
and inorganic interactions between body and machine [4], 
in this case, the symbiosis between the person with reduced 
functionality and the orthosis.

In the beginning of the 20th century, designers sought 
a particular aesthetic for industrialized products [5], but 
when form no longer met functionality, the use of polymeric 
materials such as bakelite allowed industrial products that met 
the antropometric and ergonomical parameters to be made 
[6]. Technological advancements allowed the creation of nano 
composites that result of the combination between two or more 
materials with different properties, the disperse phase being 
presented in at least one of their dimensions in a nano metric 
scale, being used in small quantities, usually 5% of its weight [7].
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Montmorillonite clay is the most used inorganic phase in the 
preparation of polymer nano composites due to its high aspect 
ratio, good shearing capabilities, high resistance to solvents and 
thermal stability adequate to the polymerization and extrusion 
processes [8].

 Polymer nano composites have properties superior to 
those of conventional polymers and composites, as they have 
higher resistance to strain and module, because of their reduced 
dimensions and adequate shearing of the nano particles which 
increase their mechanical properties [9]. The processing 
conditions are fundamental, seeing as nano composites 
manufactured in corotating twin screw extruders have higher 
exfoliation and shearing than the ones processed in mono 
screw ones, generally used in the processing of polymers [10]. 
Despite the recent advances in the production of tridimensional 
nano polymer pieces in fast prototyping [11], there is a need 
for research and development in order to obtain the same 
mechanical resistance obtained by the extrusion process, for 
example.

Conclusion
The challenge of designing an orthosis, i.e., a non invasive 

orthopedic device, with the goal to prevent or correct 
deformities, as well as improving the functionality of moving 
parts of the body [12], requires knowledge of ergonomics, 
functional anatomy, pathology and of the chosen material for the 
manufacturing of the orthosis. Nowadays, assistive technology 
contributes to the development of new products considering 
the technical and scientific conjectures in meeting the needs of 
people with disabilities, aiming to increase their quality of life 
through a design that ensures comfort, efficiency and safety. 
However, new materials such as polymeric nano composites 

must be used for the production of orthoses, aiming to meet the 
needs of the user relating to mobility and comfort when doing 
social activities.
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