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Fig. 1 Optimization of spray-drying process. (a)effect of SS concentration on the morphology of microspheres(160 °C, 2 mL/
min); (b)effect of inlet temperature on the morphology of microspheres(SS concentration of 16%, 2 mL/min); (c)effect
of flow rate on the morphology of microspheres(SS concentration of 16% ,160 °C)
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Fig. 2 Effects of modification process parameters on grafting ratio of SS particles
(a): GMA concentration; (b): BP mass fraction; (c): UV irradiation time
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Fig. 4 Morphology of GMA-g-SS microspheres and the photocurable printed image
(a): morphologies of GMA- g-SS particles; (b): morphologies of GMA-g-SS particles; (c): UV crosslinking and

photocurable printing of physical drawings
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(a): schematic diagram of microsphere formation; (b): cross-linking and UV curing mechanism of GMA-g-SS particles
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Fig. 6 TG and DTG curves of sericin microspheres before and after grafting
(a): SS; (b): GMA-g-SS

Tab. 1 Decomposition temperature and residual rate of sericin microspheres before and after grafting

Samples Thaa/°C Thae/°C T/ °C Residual rate/%
SS 90 202 316 27.52
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Fig. 7 Mass-loss ratio of sericin microspheres
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Preparation and Properties of GMA-Modified Sericin Hollow Particles by Spray
Drying Combined with Ultraviolet Cross-Linking

Yuhao Tan', Shan Du', Lu Han’, Yi Zhang', Yong Li’, Jinli Zhou', Weitao Zhou™’

(1. School of Textiles, Zhongyuan University of Technology, Zhengzhou 451191, China; 2. Research Institute of
Textile and Clothing Industries, Zhongyuan University of Technology, Zhengzhou 451191, China, 3. Zhengzhou
Key Laboratory of Green Dyeing and Finishing Technology, Zhongyuan University of Technology,
Zhengzhou 451191, China)

ABSTRACT: In order to fabricate highly water-resistant and light- curing silk sericin (SS) particles, spraying
drying and ultraviolet cross- linking technology were combined to prepare glycidyl methacrylate (GMA) cross-
linked sericin hollow particles (GMA-g-SS) from silk sericin materials, conferring good water-resistant stability
and UV curing properties. Spray drying process parameters such as SS concentration, inlet air temperature, and
liquid feed rate were optimized. The effects of GMA concentration, benzophenone (BP) dosage and UV irradiation
time on the grafting rate were investigated. The surface morphology, structure, and stability of as- fabricated
microspheres were characterized through scanning electron microscopy, infrared spectroscopy and
thermogravimetry. The results reveal that the spray- dried SS microspheres are hollow and monodispersed
(diameters ranging from 5 pm to 20 pum) . The infrared spectra of GMA-g-SS microspheres show new adsorption
peaks of epoxy group at 1152 cm™ and 764 cm™, suggesting the GMA and SS were successfully cross-linked. After
crosslinking, the SS microspheres are in an adherent state, with high UV curing performance and greatly improved
water stability (mass-loss ratio is only 17.1%). The prepared GMA-g-SS microspheres have tunable water stability
and UV curing performance, making them a potential biomaterial for UV-curing 3D printing.

Keywords: waste sericin; spray drying; cross-linking; hollow microparticles; ultraviolet-curing



