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Effect of ultrasonic assistance on morphology of silk fibroin
microspheres prepared by emulsion cross-linking process

WANG Zonggian' > WANG Dengfeng' ZHOU Hang® LI Jun'
(1. School of Textile and Garment Anhui Polytechnic University Wuhu Anhui 241000 China; 2. The Technical
Center of Textile Dyeing and Finishing of Anhui Province Anhui Polytechnic University Wuhu Anhui 241000 China)

Abstract In order to solve the easy aggregation and nonuniform particle size distribution of silk fibroin
blank microspheres prepared by emulsion crossdinking process ultrasonic assistance was employed in the
emulsion cross-inking process. The particle size distribution and the morphology of microspheres were
measured by laser particle size analyzer and scanning electron microscopy. The results show that in the
absence of the ultrasonic assistance the microspheres prepared by emulsion crossinking process have
the average particle size of 15.08 pm with the standard deviation ( SD) value of 0.515 and the
aggregation is very obvious. However in the presence of ultrasonic assistance the average particle size
decreases with the increase of ultrasonic frequency and ultrasonic power. The particle size of the
microspheres prepared in the presence of the ultrasonic assistance at 45 kHz and 100 W reduces to 26%
of the original one. The SD value of microspheres also decreases indicating that ultrasonic assistance can
significantly reduce the aggregation of the microspheres and promote the uniform distribution of the
particle size of the microspheres.
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Fig.3  Morphology of blank microspheres. ( a) Microsphere
aggregation( X500) ; ('b) Amplification of microsphere
aggregation( X1 000)
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Tab.2 Impact of ultrasonic power size
distribution of blank microspheres 1)
W /pm 1%
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