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Biocrystallogenesis of nanoparticles
Natural strategies for the synthesis of nanomaterials are an important aspect of
nanotechnology today. Up to now, most of the synthetic preparation methods reported rely
heavily on organic solvents and the reducing agents used such as hydrazine and sodium
borohydride pose potential environmental and biological risks. At present, to avoid
environmental disasters, there is a growing need to develop nontoxic procedures for
synthesis and assembly of nanoparticles such as biomimetic approaches for the growth of
advanced materials. Biomineralization processes often imply the formation of nanoparticles or
nanocrystals, organized at larger scales via the self-assembly properties of templating
macromolecules. It should be also possible to use the synthetic capabilities of living cells for
the design of new nanomaterials. In this work, we show that the common Anabaena, Calothrix
and Leptolyngbya cyanobacteria and Euglena gracilis are able to form Au, Ag, Pt and Pd
metallic nanoparticles and also Fe based nanomaterials such as Fe3O4 and FeOOH of wellcontrolled size and shape. The metallic nanoparticles are synthesized intracellularly, and
naturally released in the culture medium where they are stabilized by the exopolysaccharides, allowing their easy recovery. Euglena gracilis can synthesize Fe3O4 and
FeOOH. The magnetic behavior of these “living” materials depends on the nanoparticle
structure, size and shape. Moreover, the size of the recovered particles as well as the
synthesis yield is shown to depend on the micro-algae family and genus, demonstrating the
flexibility of this approach.
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