
IF WE APPLY THE POWER OF REALISTIC SIMULATION TO HUMAN MODELING, 
WE CAN REVOLUTIONIZE PATIENT CARE 
The Living Heart Human Model is a breakthrough computational model capable of simulating the realistic electromechanical 
behavior of a beating human heart. It accelerates the development of safer and more effective cardiovascular devices (such 
as artificial valves and stents) and rhythm management devices (such as implantable defibrillators and RF ablators) by 
providing a realistic virtual environment to assess the efficacy and safety of new device designs. With this role, device 
makers can define cardiac disease conditions that are difficult if not impossible to replicate in the lab, simulate a wide range 
of plausible device-heart interaction scenarios in days instead of weeks, and significantly reduce the overall costs associated 
with the new device development. 

LIVING HEART HUMAN MODEL 
Accelerate cardiovascular device development  
on the 3DEXPERIENCE® platform

State-of-the-art Heart Geometry Muscle Fiber OrientationsElectrical Activation
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Our 3DEXPERIENCE® platform powers our brand applications, serving 12 industries, and provides a rich 
portfolio of industry solution experiences.
Dassault Systèmes, the 3DEXPERIENCE Company, is a catalyst for human progress. We provide business and people with collaborative virtual 
environments to imagine sustainable innovations. By creating virtual twin experiences of the real world with our 3DEXPERIENCE platform and 
applications, our customers can redefine the creation, production and life-cycle-management processes of their offer and thus have a meaningful 
impact to make the world more sustainable. The beauty of the Experience Economy is that it is a human-centered economy for the benefit of all 
–consumers, patients and citizens. Dassault Systèmes brings value to more than 300,000 customers of all sizes, in all industries, in more than 150 
countries. For more information, visit www.3ds.com.

APPLICATIONS 
•	 Pacemaker Lead in vivo Durability

•	 Leadless Pacemaker In-Vivo Performance

•	 Coronary Stent In-Vivo Durability

•	 Transcatheter Aortic Valve Replacement (TAVR) Stent 
In-Vivo Performance

•	 Mitral Annuloplasty Ring in vivo Performance

•	 Mitral Clip In-Vivo Performance
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https://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, pacemakers, etc.) within the beating heart 

•	 Improve decision making by virtually testing device and/or 
treatment options on patient-specific models or large cohorts 
of virtual patients

HIGHLIGHTS 
•	 Anatomically realistic CAD models of a healthy adult human 

heart: The Living Heart Human Model (LHHM) includes all 
four chambers, all four valves, and the coronary arteries and 
veins; the Left Heart Model (LHM) includes the left atrium, left 
ventricle, mitral valve, and chordae tendineae

•	 Mechanical material model provides the ability to simulate the 
active and passive response of cardiac tissue and account for 
cardiac muscle fiber orientation

•	 Electrical material model provides the ability to simulate the 
electrical activation sequence of the heart and includes a 
detailed Purkinje fiber network (Applies only to the LHHM)

•	 Hemodynamic behavior of the heart modeled via a hybrid 
1D-3D fluid flow network for reduced turnaround times 

•	 Predefined sequentially coupled workflow wherein the 
electrical analysis establishes the spatiotemporal distribution 
of electrical potential and the mechanical analysis computes 
the cardiac structural response (Applies only to the LHHM)

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