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The ability to predict the behaviour of systems from 
physiological data is a compelling, yet unfulfilled, 
goal of post-genomic biology. This goal is the central 
aim of the Cardiac Physiome Project, and represents 
an undeniably ambitious objective. 
 
The complexity of the problem results, in part, from 
the challenge of integrating the rich and varied 
experimental data that is now available. The 
development of multi-scale mathematical models 
capable of synthesising and examining diverse data is 
now emerging as a promising solution for tacking 
this difficult problem with the promise of facilitating 
both new analyses and the development of predictive 
ability. 
 
In order for these models to include enough 
physiological detail to be useful, it is essential that 
the mathematics on which they are based exhibits a 
sufficiently high level of complexity and robustness. 
The creation of a physiologically valid model is 
contingent on the ability to balance these two 
properties, and the development of metrics and 
techniques to define and support a model’s fitness, 
remains an issue for the Cardiac Physiome Project’s 
scientific community. 
 
This challenge is augmented by current trends in 
biophysically based model development which have 
resulted in the increasing “re-use” of multi-scale 
models. Studies focusing on using or extending 
previously developed modelling frameworks have 
become common in the literature, and while their 
implementation testifies to the increasing confidence 
in the ability of models to produce appropriate 
outputs, concerns remain as to the legitimacy of the 
modifications made through this accretion of detail. 
 
The cardiac literature is arguably the most advanced 
exemplar of an integrated multi-scale whole organ 
model; however a recent analysis highlights examples 
of model development which have proceeded without 
careful linking of the model parameters to more
 

recent measurements and/or appropriate data. Thus 
important issues of how knowledge is captured, the 
underlying assumptions of the model, and how 
model complexity is justified remain. 
 
The ability to assess the robustness and validity of 
such complex models is thus of prime importance for 
determining their value. Excitingly for the Cardiac 
Physiome Project community, tools and standards are 
now being developed that will enable classes of 
models to be assessed automatically for their 
suitability against existing models and clinical data. 
 
Our goal for this Newton Institute four-week 
summer programme is to develop and apply this 
technical expertise within the context of specific 
areas of cardiac modelling, including: 
 

• sub-cellular function, 
• cellular excitation-contraction coupling,  
• fluid dynamics,  
• coupled whole organ function. 
  

Through this process our wider goal will be to 
establish a new and valid approach for contributions 
to the general Cardiac Phys ome P oject framework. i r
 

The Cardiac Physiome: an anatomically based model of cardiac 
function showing blood flow and contrac ion simulation results t


