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The requirements for the production of suitable supports for the growth of cells and tissues 
involve the use of biocompatible and/or biodegradable materials and the processing of the 
components into a porous matrix of adequate morphology. The use of organic and inorganic 
materials has been widely explored, but lately, the use of organic-inorganic composite 
materials is attracting even increased attention. Controlling the length scale at the organic-
inorganic interface within the nanometer range produces a wealth of both novel structural 
features and enhanced properties arising from the synergistic interaction of the individual 
constituents; i.e., consequence of the strong mechanical interface between mineral substrate 
and polymer matrix [1]. Biomineralization offers the opportunity to produce highly organized 
nanocomposite structures, controlling specific architectures over extended length scales for a 
wide range of compositions [2]. Here in, we have applied an enzymatically assisted route 
(e.g., the urease assisted hydrolysis of urea) for the preparation of nanocomposites. The base 
generated by urea hydrolysis promoted both CHI gelation and calcium phosphate precipitation 
at biological temperatures (~37 ºC) [3]. Macroporous hierarchical structures were thereafter 
obtained by a cryogenic process (named ISISA, ice segregation induced self-assembly) that 
simply consist on the unidirectional freezing (at -196 ºC) of the hydrogel nanocomposite [4, 
5]. Upon freezing, the ice formation (hexagonal form) causes every solute originally 
dissolved/dispersed in the hydrogel to be segregated from the ice phase. After freeze-drying, 
the resulting hierarchical structures consists on well aligned micrometer-sized pores in the 
freezing direction corresponding to the empty areas where ice crystals originally resided, 
being the macrostructure supported by the matter (e.g., calcium phosphate nanoparticles 
dispersed within CHI matrix) accumulated between adjacent ice crystals [6].   
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Figure 1: SEM micrograph of hierarchically structured amorphous calcium phosphate-chitosan 

nanocomposites (left, bar is 50 μm). TEM micrograph of amorphous calcium phosphate aggregates 

entrapped within the chitosan network gel (right, bar is 100 nm). 

 

 

100 nm 

Poster 
 


