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LIVING HEART HUMAN MODEL

REVOLUTIONIZING CARDIOVASCULAR SCIENCE
THROUGH REALISTIC SIMULATION

3DEXPERIENCE
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IF WE APPLY THE POWER OF REALISTIC SIMULATION TO HUMAN MODELING,
WE CAN REVOLUTIONIZE PATIENT CARE.

The SIMULIA Living Heart Human Model is a high-fidelity diseased states and explore treatment options by modifuing its
multiphysics model of a healthy, 4-chamber adult human heart geometry, loading, or electromechanical properties. In addition,

and proximal vasculature. The dynamic response of the Living medical devices can be inserted into the model to study their
Heart is governed by realistic electrical, structural, and fluid influence on cardiac function, validate their efficacy, and predict
(blood) flow phusics. With this model, medical professionals, their reliability under a wide range of operating conditions.

researche'rs, and deY'Ce ma‘nufac.turers W,'” 'be able 'to rapidly To learn more about the SIMULIA Living Heart Human Model,
conduct virtual experimentsin a highly realistic 3D environment.

The Living Heart can readily be used to study cardiac defects or

visit: www.3ds.com/heart.



LIVING HEART ON 3DEXPERIENCE
- Understand baseline cardiac behavior with human heart simulations

- Interactively update model parameters to study disease states and explore
treatment options

- Evaluate and improve cardiovascular devices (stents, artificial valves, etc.) within the
beating heart

- Assess treatment outcomes and make device decision by including growth and
remodeling effects

KEY FUNCTIONS

- Anatomically realistic CAD model of healthy 4-chambered adult human heart

- Calibrated models for cardiac tissue electrical and mechanical response including
fiber orientations, for active & passive responses

- Electrical pathways defined via Purkinje fibers & Bundle of His

- Simulation-ready models with three mesh densities, predefined boundary
conditions, and vascular network model

- Phuysiologically realistic dynamic heart behavior including electrical excitation,
cardiac motion (and stresses/strains), and blood flow

- Interactive visualization to observe dynamic cardiac motion, stresses, strains, and
propagation of electrical signals

Our 3DEXPERIENCE® platform powers our brand applications, serving 12 industries, and provides
a rich portfolio of industry solution experiences.

Dassault Systémes, the 3DEXPERIENCE® Company, provides business and people with virtual universes to imagine sustainable innovations. Its
world-leading solutions transform the way products are designed, produced, and supported. Dassault Systemes’ collaborative solutions foster social innovation,
expanding possibilities for the virtual world to improve the real world. The group brings value to over 190,000 customers of all sizes in all industries in more than

140 countries. For more information, visit www.3ds.com. 3DEXPERIENCE’
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GEOMETRY
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MESHING

Coarse Representation
Medium Representation

Fine Representation

SOLUTION VERIFICATION

- Electrical: Mesh Convergence

- Electrical: Temporal Convergence
« Mechanical: Mesh Convergence

MODEL RUN TIME
(APPROX. WALL CLOCK
RUNTIME ON 64 CORES)

- Coarse: 6 hrs.
- Medium: 9 hrs.
- Fine: 14 hrs.

SIMULATION TYPES

- Electrical
- Mechanical

CODE VERIFICATION
- Action Potential Profile with
Respect to Refractoriness, Y

- Diffusion and Recovery of an
Electrical Wave Through Cardiac
Tissue

- Passive Cardiac Material Model

- Active Cardiac Material Model
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Our 3DEXPERIENCE® platform powers our brand applications, serving 12 industries, and provides
a rich portfolio of industry solution experiences.

Dassault Systémes, the 3DEXPERIENCE® Company, provides business and people with virtual universes to imagine sustainable innovations. Its
world-leading solutions transform the way products are designed, produced, and supported. Dassault Sustemes’ collaborative solutions foster social innovation,

expanding possibilities for the virtual world to improve the real world. The group brings value to over 190,000 customers of all sizes in all industries in more than
140 countries. For more information, visit www.3ds.com.
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