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Investigations of the micro- and nanostructures and chemical composition of the sponge skeletons as examples for natural structural biocomposites are of fundamental scientific relevance. Recently, we show that some demosponges (Verongula gigantea, Aplysina sp.) and glass sponges (Farrea occa, Euplectella aspergillum) possess chitin as a component of their skeletons. The main practical approach we used for chitin isolation was based on alkali treatment of corresponding external layers of spicules sponge material with the aim of obtaining alkali-resistant compounds for detailed analysis. Here, we present a detailed study of the structural and physicochemical properties of spicules of the glass sponge Rossella fibulata. The structural similarity of chitin derived from this sponge to invertebrate alpha chitin has been confirmed by us unambiguously using physicochemical and biochemical methods. This is the first report of a silica-chitin composite biomaterial found in Rossella species. Finally, the present work includes a discussion related to strategies for the practical application of silica-chitin-based composites as biomaterials.

Copyright © 2008 Hermann Ehrlich et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.





1. INTRODUCTION

This is the second paper on naturally occurring silica-based
biocomposites of sponges origin. The initial paper [1] studied the presence of fibrillar collagen as a component of glassy
anchoring spicule of Monorphaphis sp. glass sponge.
Biocomposites of marine origin including sponge skeletal formations are a constant source of inspiration for finding
solutions to a variety of technical challenges in bionics, architecture, optics, engineering, as well as materials science and
biomedicine (reviewed in [2, 3]). The biomimetic potential
of marine sponges seems to be a goldmine to material scientists. Several main aspects relating to sponges as biomaterials
and biocomposites are recently described as follows [3]:

(i) hexactinellid spicules as natural glass-based composites with specific mechanical properties [4, 5];

(ii) skeleton of Euplectella sp. (Hexactinellida) as a hierarchical natural structural material of remarkable design [6, 7];

(iii) basal spicules of Hexactinellida as biological glass fibers with specific optical properties [8–10];

(iv) silicatein-based biocatalitic formation of nanocomposite materials (reviewed in [11]);

(v) biomimetically inspired hybrid materials based on silicified sponge collagen [12–14].

In case of hexactinellid spicules, it is reported that they are highly flexible and tough, possibly not only because of their layered structure and the hydrated nature of the silica as suggested earlier [15], but of the presence of collagen [16] or chitin [17]. According to paleontological and molecular data, the sponge class Hexactinellida may be the oldest
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