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Fig. 9 Schematic description
of the fibre architecture of the
whole ventricular mass. The
lines in green symbolize the
geodesic trajectories of the

fibres on the nested “pretzels”. triCllSPid

Wedges have been cut out of
the nght and left ventricular
walls, 1n order to show the
innermost hulls

Jouk P-S, et al.
Anat.Embryol. (2000) 202:

103-118

mitro-aortic orifice




Aortic Valve Leaflet
Stained for Collagen
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The Bidomain Equations
in Cartesian Coordinates
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The Bidomain Equations
in Lagrangian/Eulerian Coordinates
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The Bidomain Equations
in Immersed Boundary Form
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Link-Based Discretization of
Lagrangian Variables

4o Xy (k) (1) — Xk (t)

s 2
Fi(t) |A q‘k N ;Tlp(k)(t) A q‘lp(k) ‘X’Cp(k‘)(t) — Xk(t)]

3 dVi p: =
A | 8%, (C5E + Fen(Vi, W) ) = ZCz 0 (&) (Vi iy —

Vi o= V+Ve

AW, ,
— Wi !
T Jw(Vie, Wi, Ar)




Deformation Dependence
of Link Conductance

Fiber-oriented links (cytoplasmic resistance dominant):

. ‘Agx‘l ()
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Gi(t) =
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2
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Cross-fiber links (gap-junctional resistance dominant):

Gl(t) = Gl(O)



Spatially Discretized
Cardiac Mechanics
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Spatially Discretized
Cardiac Electrophysiology

—(0®Apv®)(x,t) = Y (L'(V + V))k(t)on (x — Xi(t)) |A%|,
k

V)= > v°(x,t)dn (x — Xi(t)) b®

XEGh ,x¢
/ vdvk i 17 . i e
A CT + Lion(Vie, Wi) ) = (L(V +V7))k
AW
dt

= fw(Vi, Wi, Ax)

where the operator L' is defined by

_ d(k)
(L'®)i |A%[, = > Giyr) (Pryr) — i)

p=1





















ERIMENT MMEER
FRAE NMESR
RZIMUTH X
INCLINATION A

™




ERIMENT MMEER
FRAE NMESR
RZIMUTH X
INCLINATION A

™






















L I




L I






















esseeeesesesestan,,
. £y
.e -
o

-
soessscs®

seas



esseeeesesesestan,,
. £y
.e -
o

-
soessscs®

seas



LU L ELLLLLLLLLLLLLECLELCLCCLLCLLLLEL L L LR LLL L L L LT




LU L ELLLLLLLLLLLLLECLELCLCCLLCLLLLEL L L LR LLL L L L LT








































CREDITS

« HEART — Boyce Griffith & David McQueen
« RED BLOOD CELLS — Thomas Fai*

* TWISTED ROD, FLAGELLA — Sookkyung Lim
e THERMAL FLUCTUATIONS — Paul Atzberger
e OSMOTIC PRESSURE — Chen-Hung Wu

* MAPLE SEED - Yongsam Kim

*Thanks also to David Stokes
and Alejandra Leo-Macias



