


Physiologic likeness was evaluated by means of the following simulator to test its dynamic behavior. In the future, the new heart
indexes: 1) the ratio between ventricular eccentricities at the ED and simulator will be employed to oy out tests concerning surgical
ES configurations: this ratio is approximately 1 during the whole cycle corrections of the mitral valve. In order to do so, a method will be

in the real heart; 2) the fractidnshortening (FS) of the longitudinal
axis: it is AF>0.22 physiologically; 3) the ED curvature of the wall
section taken at different positions along the apex-to-base axis [8].

Manufacturing and bench tests

Prototype manufacturing involde the following subsequent
steps: 1) machining a model frablock of Cibatool BM5460 resin
with a numerically-controlled millig machine; 2) obtaining a matrix
by thermoforming a PMMA sheet; 3) obtaining a mould by pouring a
bi-component epoxy resin into the matrix; 4) spraying the mould with
a thin PTFE layer; 5) dipping the mould into a silicone-xylene mixture
several times, until the necessary thickness is obtained (mean
thickness: 20@um), and letting silicone cure; 6) manual fixing of the
reinforcing bands, made from a Dacron-reinforced silicone sleeve.
Figure 2 shows photographs of the parts described so far.

Bench tests were conducted by measuring the internal pressure
secondary to given volume changes, applied with a syringe pump. At
each volume increment, digital photographs were taken and post-
processed to reduce optical distortion. The ventricular short and long
axes were measured on the pictusd®n from the posterior view.

devised to fix the subvalvular tendinous complex to the ventricle wall.

Simulations | Experiments
Ventricular volume (ml) 155 155
Transmural pressure (kPa) 4.80 4.96
Long axis (mm) 82.2 83.9
Short axis (mm) 53.0 53.3

Figure 4. comparison of the simulated and experimental ED

Figure 2. (From left to right) : initial machined model; PMMA
matrix; epoxy mould; final, reinforced prototype sac.

shapes and quantitative data.
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Figure 3 reports the resulting values for the average wall
curvature calculated at seven sections taken normally to the apex-to-
base axis from simulations. Values are compared with the references
physiological values reported in [8]. The agreement is satisfactory.
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Figure 3. The ES and ED wall curvature. Solid lines with
dev. bars: data from [8]; dashed lines: our simulations.
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Figure 4 compares the numerical and experimental results in
terms of ED ventricular shape. The table reports quantitative results
from simulations and tests at the ED condition. The prediction 8,
inaccuracy does not exceed 3.5 %.

CONCLUSIONS

The developed ventricular sac, when subjected to static inflation 9,
tests, displays a behavior similar to that of the natural left ventricular
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