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"l. The Clinical Need

T

A Preventive, a Predictive and a Decision-Me
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In summary

Spine Surgeons Need:
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B A preventive tool

A Predictive tool

B A Decision-Making Assistant
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1| SPINEsim

A Software (as Medical Device) Platform

for Superior Spine Care from Prevention to“Tr@\
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Digital Twin

A Patient-Specific Biomechanical Digital Twin of the Spine
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SPINEsIim

Patient-Specific, Biomechanical Digital Twin

Check Balance Connect

MD/Physio Surgeon Surgeon Patient Engineer Students
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Il IMPROVE

Improve patient outcome/life

SAVE COST

Save cost for payer & patient

B SAVE TIME

Save time for surgeon & hospital (OR)

SPINEsim offers Clinical & Socio-

Economical value to all Stakeholders.
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Demo:
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Create videos with https://clipchamp.com/en/video-editor - free online video editor, video compressor, video converter.
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"l. The Technology

A Cross Industry Innovation using the la. .
Simulation and AI Technology.
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Aerospace Simulation Using Software Cradle

MSC Software

2017

https://www.youtube.com/watch?v=xBb39CI6-zk
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"l. A Clinical Case - Proc

To Predict the Probability of Mechanical F



PreOp
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PostOp
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PostOp

Rod Failure After 2 Years

Confidential | Copyright 2025 === October 2025

DROIT DEBOUT




Rod Failure: Biomechanical analysis — Gravity + Lateral Bending

RN The biomechanical model could correctly predict the failure

Fiber Strain IVD

PreOp vs PostOp

Rod Endurance 2 years Limit

Risk

Pt

Left rod Right rod
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Rod Failure: Biomechanical analysis with pre-stress

With pre-stress due to rod manual bending, the risk of failure is even higher N

Risk of Failure (Stress)

Without pre-Stress With Pre-Stress
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Rod Endurance 2 years Limit Rod Endurance 2 years Limit

sk IET Y
Pt S T |

Left rod Right rod Left rod Right rod

I
Risk
I
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What-if 1: Cobalt-Chrome Rods vs Titanium Alloys

Higher risk of failure and PJK/PJF for both rods using CoCr rods.

Rod Stress Fiber Strain IVD

Titanium alloy vs Cobalt Chrome

CoCr rod Left rod Right rod

o .
Risk IEIENEENICTTTE ~od endurance 2 years Limit| . I I I I I I I
|
1 T Stiffness Yielding Static Failure Endurance 2
Tirod Leftrod Rightrod years limit

mTi Alloy mCoCr
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What-if 2: No Pedicle Screw in L5

TN Lower risk of failure for both rods without the pedicle screw in L5.

Rod Stress Fiber Strain IVD

Original solution vs No screw in L5 pedicle

No screw Left rod Right rod

b

1 '
= Rod Endurance 2 years Limit:
|

Risk

Screw in L5 Left rod Right rod
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Solution 3: PEEK reinforced carbon fiber rod and screws

Lower risk of failure with carbon reinforced PEEK, but still high stresses.

Fiber Strain IVD

Rod Stress

Titanium rod vs Carbon reinforced PEEK

C-PEEK rod . R
l |l Rod Endurance 2 years Limit
wisk I ST izn In 1B
I
1 T Elastic Modulus Static Failure Endurance Limit 2
Titanium rod L R years

ETiAlloy ®Carbon-reinforced PEEK
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Thank you

Morteza Rasouligandomani

R&D Engineer, MDsim, Barcelona office: Pier01, Tech
Barcelona, Placa de Pau Vila, 1, Barcelona, 08003

CEO Contact: Roger.Assaker@mdsim.health

+35 266 152 56 53
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