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Primary users
Secondary users
Tertiary users

By 2020

Stroke Patients
16 million/year
5% market penetration

800’000

Elderly Persons
74.4 million
1% market penetration

744’000

Healthy Population
496 million
0.1% market penetration

496’000

€ 2000/unit
Stroke patients € 1,600,000,000
Elderly Persons € 1,488,000,000
Healthy Population € 992,000,000
Future payment from insurance or health care system.
Consumers pay patients contribution or purchase own.

Manufacturing costs estimated at € 2’000
• ICT components
• Integration and energy costs of device
• Connected health infrastructure
• Product validation, regulatory approval and certification
• Marketing and communications

Primary users, e.g.
• Elderly person
• Individuals with

mobility impairment
• Stroke patients

Secondary users, e.g.
• Doctor
• Physiotherapist
• Family member

Tertiary users, e.g.
• Health insurances
• Policy makers
• Advocacy groups

XoSoft consortium
members and their
networks

• OSSUR`s
worldwide
distribution network

• O&P workshops

Enable user to
improve their mobility
and increase their
independence to
have a quality of life
or ensure healthy
aging.

XoSoft is easy to
use, convenient and
comfortable at an
affordable price .

• Component
development

• Manufacturing
• Production cost

reduction
• Product certification

• Sensors, actuators
and materials

• Mechatronic
development

• Movement lab and
test partners

• Cloud infrastructure

Soft modular biomimetic exoskeleton to 
assist people with mobility impairments

Description

User centred design

XoSoft is a modular soft lower-limb exoskeleton to assist people with mobility impairments.

Biomimetic control strategy
hierarchical controller and monitor

Identify user’s locomotive intent
Context and activity recognition

Translate user intention to desired trajectory or
impedance

Actuator control
Multi-joint impedance control, operational space

control, adaptation to environment

High level - User state and intention

Mid level - Device state

Low level - Actuator commands

Hip

Knee

Ankle

Pressure Sensing

OR

OR

Modular components

Wear one, two or all

Central processing hub

Data gathering
Actuator control
Communication
Power

Soft sensing and actuation

Clinician

ACTIVITY
TODAY

SERVER

TECH SUPPORT

Communication and connected health

Eoin White, www.designfactors.ie, University of Limerick

Variable stiffness joint

Multi-joint actuation

Inertial sensors (for 3D kinematics)

Smart soft mechanical sensing

Business plan

Stakeholders

Smart and
soft sensing and

actuation

Integration
and

testing

Interaction
and

control

Monitoring
and

feedback

User
centred
design

User requirements and
design specifications

Validation and
user needs

α

Prototypes

β

γ

Off the shelf
components

Novel components
Tethered to PC

& power

Co-design workshop
Common vision
Visuals & early
stage mock up

Final system

M4

M9

M27

M30

Early
testing

Clinical
testing

In home
environment

Laboratory
testing

Testing

 - Elderly person
 - Individual with
   mobility impairments
 - Stroke patient

Primary Users

Secondary Users

Tertiary Users

 - Doctor
 - Physiotherapist
 - Carer
 - Family member

 - Social welfare
 - Health insurance
 - Policy maker
 - Advocacy group

Concept

XoSoft, a class I medical device, assists people with low to moderate levels of reduced mobility, enabling them to 
remain active performing tasks of daily living. It can also be used in clinics by people with disabilities such as 
muscle weakness or partial loss of sensory functions.

Being a modular system, it comprises an ankle, knee and hip, which can be used individually or combined and 
used unilaterally or bilaterally. It aims to be easy and comfortable to wear, with a significant impact on the persons 
mobility and health, on their independence and quality of life.

This project has received funding from the European Union's Horizon 2020 framework 
programme for research and innovation under grant agreement No 688175.


