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The wide range of colours observed in sea urchin skeletal
elements, which are mainly composed of calcite and intra-
crystalline organic molecules, is due to the presence of a family
of organic pigments, the polyhydroxylated naphthoquinone
(PHNQ) molecules1.However, the pigmentation process in sea
urchins is not well known. It has been previously shown that
pigmentation and biomineralization pathways are likely coupled
processes in sea urchins2. Biomineralization in sea urchins occurs
through the deposition of amorphous calcium carbonate (ACC)
minerals3,4. Therefore, in order to better understand the role of
organic pigment molecules in biomineralization mechanisms we
performed bioinspired synthesis of coloured ACC and studied its
crystallization.

Amorphous calcium carbonate particles were synthesized in
the presence of different PHNQ molecules (Naphthazarin,
Lawsone, Echinochrome A) through slow vapour diffusion in
ethanol 5 and fast precipitation in water6. We obtained purple,
orange, light blue coloured ACCs. The coloured ACC samples
were characterized by XRD, FT-IR, DSC, UV-visible
spectroscopy analysis and SEM observations. In addition, the
molecular interaction between the inorganic and organic part was
studied by solid-state NMR. The results showed the influence of
pigments on ACC stability. After crystallization, the ACCs lead
to a slight change in colour leading to different coloured CaCO3
polymorphs.
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