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Introduction 

Naturally structured biomaterials of marine origin provide an abundant source for the development of nano-sized biomimetic composites, and novel bone and cartilage replacement materials. Natural corals, for instance, have already been used for more than 10 years in craniofacial and dental surgery, and sponges are presently gaining increased scientific attention due to their special skeleton structures. The aim of the present studies was to investigate the composition and the properties of materials of marine origin which are good biomaterial candidates.

Material and methods 

Demosponges of the order Verongidae (Aplysina sp, and Verongula gigantea) (A), deep-sea bamboo corals (Calcaxonia: Isididae) (B) and spicules of Hyalonema sieboldi (Hexactinellida: Porifera) (C) have been investigated for their mechanical, structural (SEM, TEM, AFM, LSM, XRD, FTIR, Raman) and biochemical (HPLC, PAAG-electrophoresis, MS) properties. This part of the study concentrates on the vibrational techniques which were used during the characterization of the materials. FTIR spectra were recorded using a Perkin-Elmer spectrometer Spectrum 2000 equipped with an AutoImage microscope and Raman spectra were recorded with a Bruker RFS100 while using Nd-YAG excitation.

Results

I. For the first time chitin as a component of the skeletal fibers of marine sponges (Verongidae) was found. IR- and Raman spectroscopy clearly determine α-chitin in the fibers.

II. FTIR spectra of the pigments inside Isididae corals correlate exactly with the IR-spectra obtained for the well-known quinone-tanned Mefp-1 foot protein isolated previously from the sea mussel Mytilus edulis.

III. Between 300 and 350 mg of protein was isolated per 1 g of glassy spicule from Hyalonema sieboldi and measured by FTIR spectroscopy. The results showed good agreement to the spectra of collagen I.
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