
BiomineralBiomineral--inspired Materials Chemistryinspired Materials Chemistry

• Valuable insights into the scope of materials chemistry
and the inorganic-organic interface



BiomineralsBiominerals

Inorganic-Organic composites

Nanomaterials

Funsctional materials and interfaces

Oriented crystals

Materials with complex morphologies

Organized assemblies

Hierarchical materials

We have seen how minerals are highly controlled in 
structure, composition, shape and organization

These properties are directly related to many areas of 
materials chemistry



BiomimeticsBiomimetics

Biological concepts

Biological molecules and matrices 

Biological systems

SYNTHESIS



Concepts and StrategiesConcepts and Strategies

Supramolecular
assemblies prior to 
biomineralization

Interfacial molecular 
recognition 

Vectorial regulation of 
biomineral morphogenesis 
and pattern formation

Spatial confinement of 
chemical reactions and their 
materials products

Template-directed control of 
nucleation and architecture 

Approaches to the 
morphosynthesis of 
inorganic materials in 
complex form



The ability of supramolecular compartments such as 
phospholipid vesicles to control the spatial dimensions of 
many biominerals suggests that analogous systems should 
be available and exploitable in synthetic materials 
chemistry across a range of length scales

Synthesis in confined reaction spacesSynthesis in confined reaction spaces



ExamplesExamples



ExamplesExamples



Synthesis VesiclesSynthesis Vesicles

In the lab synthetic vesicles can be prepared by sonicating
aqueous dispersions of phospholipid molecules, such as 
phosphatidyl choline



MultilamellarMultilamellar and and UnilamellarUnilamellar VesiclesVesicles



Formation of metal oxide Formation of metal oxide nanoparticlesnanoparticles



Formation of metal oxide Formation of metal oxide nanoparticlesnanoparticles



Organized nanostructures from Organized nanostructures from mutilamellarmutilamellar
vesiclesvesicles



Artificial Artificial FerritinsFerritins



Artificial Artificial FerritinsFerritins for the synthesis of for the synthesis of MnOOHMnOOH

50 nm



Bacterial ThreadsBacterial Threads

Bacillus Bacillus subtilissubtilis



Bacterial threads for materials synthesisBacterial threads for materials synthesis

bionite



Bacterial threadsBacterial threads



Polymer SpongesPolymer Sponges



TemplateTemplate--directed materials synthesis directed materials synthesis 


