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ABSTRACT

We have been trying to prepare micro silk powder that would be utilized as a coating
material of cotton fiber.  Sphere silk powder with diameter smaller than Ium is desirable.

First, we tried to grind raw silk filaments without physical/chemical pretreatments. Almost
all the silk materials were pulverized by wet grindig with ball mill if the raw silk had been chopped as
short pieces. The silk powder prepared in this way was further processed by "Air-Jet Mill" into
spherical fine powder, 1-3micrometers in size.

Application of actinomyces origin protease, "Pronase", on the raw silk markedly weakened
the mechanical strength of the silk, i.e. the tensile strength of the silk filament decreased up to 40%.
The Pronase-pretreated silk gave the needle-shaped powders, around 30 micrometers long by the
ball-mill grinding.  This powder is applied readily to the next fine pulverization step.

Next, we tried to make a powder from aqueous fibroin solution. Raw silk was dissolved
with concentrated neutral salt solution and added drop-wise to vigorously stirring organic solvent.
Irregular shaped silk particles with around 4um in diameter were obtained using acetone as a solvent.
However, we could not find an appropriate condition to make "sphere, sub-micron sized fibroin
particles" declared by Zhang (2005).

It is well known that concentrated aqueous solution of fibroin forms large amount of
aggregation while standing refrigerated. These protein clots were lyophilized to break up into
granules around 10um. Especially, the "non-broken fibroins" that had experienced little heat
treatment forms such kind of protein clots efficiently. These "non-broken fibroins" are expected to
have some good biological activities.

We made a test piece of cotton fiber covered with fine silk powder. Aqueous silk solution
was utilized as a binder. Coating went on most effectively in the presence of Mg"" ion, especially
under acidic (pH 4-5) conditions. Pieces of gauze thus treated were well stained with acidic dyes
that never dye plain cellulose fibers, showing that they were actually covered with fibroin protein.
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