
Snapshots	  of	  typical	  vesicle	  shapes	  as	  a	  func2on	  of	  
the	  thickness	  ra2o	  η	  =	  hhard/hso9	  =	  1.5,	  2.0,	  2.5	  and	  
the	   frac2on	  of	   the	   so9	   component	   f	   =	  0.06,	   0.19,	  
0.24	  and	  0.32.	  The	  so9	  component	  is	  shown	  in	  blue	  
(dark)	   while	   the	   hard	   component	   is	   white	   (light)	  
and	   slightly	   transparent.	   For	   clarity,	   width	   of	   the	  
so9	  component	  region	  has	  been	  enhanced.	  
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•  We	  developed	  an	  elas,c	  model	  to	  explore	  face,ng	  of	  solid-‐wall	  vesicles	  with	  elas,c	  
heterogenei,es.	   We	   have	   implemented	   a	   general	   non-‐linear	   elas,c	   model	   to	  
analyze	  face,ng	  of	  solid-‐wall	  vesicles	  with	  so;	  domain	  boundaries	   into	  polyhedra	  
other	  than	  icosahedra.	  	  

	  
•  By	   choosing	   a	   suitable	   reference	   metric	   state,	   we	   have	   removed	   the	   instability	  

toward	  buckling	  into	  the	  icosahedron	  seeded	  at	  the	  twelve	  five-‐fold	  defects.	  While	  
topological	   defects	   are	   s,ll	   present	   as	   required	   by	   the	   spherical	   topology,	   their	  
effects	   are	   treated	   implicitly	   by	   assuming	   that	   they	   collect	   at	   the	   boundary	  
between	  facets	  making	  the	  vesicle	  wall	  locally	  so;.	  	  

	  
•  We	  show	   that	   face,ng	  occurs	   in	   regions	  where	   the	  vesicle	  wall	   is	   so;er,	   such	  as	  

areas	  of	  reduced	  wall	  thicknesses	  or	  concentrated	  in	  crystalline	  defects.	  
	  	  
•  The	   long-‐range	   effect	   of	   the	   stress	   produced	   by	   the	   defects	   is	   substan,ally	  

suppressed	  resul,ng	  in	  face,ng	  into	  irregular	  polyhedra.	  	  
	  
•  For	   simplicity,	   we	   assumed	   that	   the	   elas,c	   proper,es	   of	   a	   component	   are	  

determined	  by	  its	  thickness,	  with	  the	  so;	  component	  being	  thinner.	  This	  allows	  us	  
to	   explore	   the	   phase	   behavior	   as	   a	   func,on	   of	   only	   two	   parameters,	   rela,ve	  
thickness	   η	   =	   hhard/hso;	   and	   the	   frac,on	   f	   of	   the	   so;	   component.	   The	   elas,c	  
heterogenei,es	   are	   modeled	   as	   a	   second	   component	   with	   reduced	   elas,c	  
parameters.	   Using	   simulated	   annealing	   Monte	   Carlo	   simula,ons	   we	   obtain	   the	  
vesicle	  shape	  by	  op,mizing	  the	  distribu,ons	  of	  facets	  and	  boundaries.	  Our	  model	  
allows	   us	   to	   reduce	   the	   effects	   of	   the	   residual	   stress	   generated	   by	   crystalline	  
defects,	   and	   reveals	   a	   robust	   face,ng	  mechanism	   into	   polyhedra	   other	   than	   the	  
icosahedron.	  	  
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