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The design and synthesis of new, hierarchically organized 2D and 3D composite materials often relies 

on ideas inspired by naturally occurring processes (“bio-mimetic materials synthesis“ and “molecular 

bionics”). Preliminary data indicate that the nano-morphology of silica formed on organic structures in 

marine glass sponges can be considered as an example for the bio-directed epitaxial nano-deposition of 

amorphous silica on oriented nano-fibrillar chitin or collagen templates. Unique collagen, isolated from 

meter-long silica spicules of a primitive glass sponge, contains an unusual [Gly-3Hyp-4Hyp] motif 

which is shown to structure the spicule and provide a site for silica deposition. This is central to 

understanding the role of this unusual collagen as a novel and specific template for bio-silicification in 

nature [1]. We have implemented preliminary simulations of rod-like structures (with 1/10 aspect ratio) 

for studying their aggregation behavior, both in the absence or presence of a second molecular species, 

representing silicon oxide molecules, or more generically, small clusters of silica. Rods can either stick 

forever (if the number of contacts is larger than 2) or detach with probability  p<1 (otherwise). The 

simulations were carried out on a square lattice of  400 x 400 sites representing an area of (0.5 µm)
 2

. 

The rods were taken to be 25 nm long and 2.5 nm wide. The additional particles were assumed to be 2.5 

nm in diameter. Particles do not attach. Conclusions: The presence of fluid particles hinders rapid rod 

sticking, inducing a sort of self-organization in the aggregation process,  thus making the packing of 

rods more compact and efficient.  
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