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Abstract: 
Recently, the significant role of organic matrices on the formation and 

properties of biominerals have been paying a lot of attention, such as 
amelogenin in tooth and type I collagen in bone, etc. Following up the 
inspiration derived from the biominerals, many inorganic crystals and 
inorganic/organic composites with specific size, shape, orientation and 
hierarchy have been synthesized with the surfactants, polymers and organics, 
some of which have a bionic structure. In our group, silk proteins, including 
fibroin and sericin, derived from Bombyx mori silkworm silk, were used as 
the templates to modulate the growth of hydroxyapatite (HAp) nanocrystals, 
by which different assemblies of HAp with silk proteins, e.g., enamel prism-
like materials were obtained. Moreover, the porous HAp/silk composites were 
fabricated by a two-step method in order to avoid the poor dispersion of HAp 
due to the powder aggregation and the phase separation. The two-step 
method could promote the uniform dispersion of HAp in the silk matrix and 
provided the scaffolds with significantly enhanced compressive properties. 
The cell culture assay showed that the silk-based biocomposite materials 
could improve the cell proliferation and osteogenic differentiation, which 
might be important for the biomedical applications and also for the 
fundamental studies of inorganic-organic interactions in the body. 
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Abstract: 
Dyes in the textile industry are mainly used for fiber dyeing, and the 

mechanism of dyeing is the enrichment and fixation processes of dyes from 
solution to fiber in a very short time. In light of the above considerations, a 
new method, called “phase transfer in situ catalytic oxidation”, was 
demonstrated. It is based on fiber supported Metallophthalocyanine 
derivatives (catalytic functional fiber), and can be applied to eliminate 
various dyes. Because fibers have high natural affinity to dyes by physical 
and chemical interaction, dyes can be enriched or adsorbed onto the fiber, 
and be oxidized rapidly and effectively in situ at the surface and interior of 
fiber. 
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