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Advanced personalised, multi-scale computer models preventing

OsteoArthritis

: Background

: Osteoarthritis (OA) is a degenerative disease of the :
: articular cartilage and the most common form of:

t arthritis ~ that  causes joint  pain, mobility :
: limitation and, thus, :
reduces independence and:
overall quality of life.:
Although the usual:
population associated with :

the condition is the elderly:
(65 years old ranges from :
12- 30%), who are mostly:
Inactive, athletes and younger:
individuals are also susceptible:
: Whilst the available data have:
: Implicated the role of the various modifiable oré
: nonmodifiable risk factors in the development and:
: progressionof OA, no study has conclusivelyexplored:
: the interaction and integration of other information sets:
: in a patient-specificmanner :

Knee joint
degeneration in OA

OActiveOverallObjective

: The OACTIVEscientific and technological objectivesé
: focus on the developmentof patient-specificcomputer :
: models and simulation in order to develop appropriate :
EOA prevention interventions or treatments. The main :
: focus of the OACTIVRill be on knee OA (KOA)because:
: this is the joint where OA symptoms most frequently :
: causesignificantlossof function and mobility. :

Theproject objectivesinclude:

: A Mechanistic modelling framework of the
:  musculoskeletabystem
A Systemic health and inflammation modellingé
:  framework :
: A Behaviour, social, environmental modelling
:  framework '

A Hypermodellingframework empoweredby big data

A Ontology-based framework for data /modelsé
:  reusabllityandsharing :

Wearable IMU
sensors

AR glasses
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: Augmented Reality based gait-t@ining system

A Personalisednterventions using Augmented Realityé
:  (AR) :
: A TechnologyValidation

Project Partners

: TheConcept

: The overall aim of OACTIVEis to join up the
European research effort in knee OA, to thus
: provide a step- changein the understanding and
: non-pharmacologicalmanagement of the disease
: through early identification and personalized
: interventions. The OACTIVproject aimsto develop
: computer modelling and simulations able to
: aggregate various information sets (e.g.
: biomechanical, molecular, biochemical, medical
: imaging, social, lifestyle, economic, occupational,
: microbiome,  environmental,  developmental,
: psychological}o generaterobust OA predictors for
: resilience to challengesand recovery The models
: will process and apply individual/patient-specific

iInformation in a multi-scaleapproachfor integrating

iInformation from the molecularlevel to the whole

Multimodal data of Knee OA
The OActive project has a proposed duration of 36
months (3 years) and is divided into four phases_
which include the following activities: R&Dactivities :
(WP2-6), Validation activities (DEMO) (WF7-9), :
Dissemination and Exploitation Activities (DEC):
(WPLO0), Projectmanagementactivities (PM) (WPL). :
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Biomechanical Modelling Framework for estimation of articular loading

Phasel: Technologygenerationand experimentation :
Thisphaseof the project includesall the R&Dactivities for the developmentof the OActivepersonalisedmodels :
Implemented at various scalesalong with the design/ development of the intervention module. The phaseis :
finalised when all the developed models have been designedand tested in the laboratory and are ready for
iIntegration (WP2-5).

Phase2: Integration of the developmentsfrom Phasel usingbig data

This phase involves the integration of all the developed technologies of Phase 1 (including
mechanistic/phenomenologicamodels,output information setsfrom variousscalessuchasbiological,socialand
behavioura). Big data and deep learning technologieswill play a key role being the integrator of the various
Information setsasdevelopedin Phasel. Eachmodel will be fine-tuned with the rest, and minor modifications
are expectedin order to optimise all the submodulesto operate as a singleintegrated multi-scalehyper-model.

In order to achieve this, the integration processruns in parallel with Phasd giving constant feedback for

modification for eachsub-model.
Phase3: Validation of the OActivesystem

The aim of this phaseis to validate the integrated OActive systemin both clinical studies/trials and big data
registries Clinical studies will also offer vital input to make any necessaryadjustments before deploying the
systemin humans Bigdata registrieswill be usedto verify the efficiencyof OActivein a large human population.
Theaccumulatedresults will give feedbackto Phase2 in order to monitor the required actionsand perform an
evaluation of the KPIs

Phased: ProjectManagementand Dissemination Exploitation,and CommunicationActivities

ThisPhaseruns the whole duration of the project in order to keeptrack of all the involved activities (R&D, DEI\/IO)
and take actionwhen is required. Thiswill ensurethe smooth progressof all the R&Dand demonstrationactivities :
asefficient planningfor disseminationof the resultsthroughout the duration of eachphase '
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