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Abstract: This study aimed to prepare silk fibroin nanoparticles (SF-NPs) and assess the physicochemical
properties and biocompatibility of the formulation. An optimized and simplified solvent displacement method was
employed to obtain SF-NPs. Single-factor prescription screening, such as silk fibroin (SF) solution concentration,
the ratio of SF solution to organic solvent, ultrasonication power and time, and different types of organic phases,
was used to optimize the formulation. The characterization of the optimal formulation included particle size,
polydispersity index (PDI), zeta potential, morphology, and stability. The in vitro cell compatibility of the
nanoparticles was evaluated using CCK-8 and Calcein-AM/PI cell viability staining. The results showed that when
SF concentration was 20 mg-mL™", volume ratio of aqueous phase to acetone was 1: 6, ultrasonic power was 80 W
and ultrasonic time was 3 min, the best SF-NPs was obtained. The nanoparticles prepared in this study exhibit a
near-spherical shape, with a uniform size distribution, having an average size of 144.8 nm, a PDI of 0.174, and a
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zeta potential of —27.35 mV. Results from in vitro cell experiments demonstrate excellent cell compatibility of SF-

NPs, showing the ability to promote cell proliferation. The SF-NPs which were successfully prepared in this study

exhibit uniform particle size and excellent biocompatibility.
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Figure 1 Effects of silk fibroin (SF) solution on the properties of
silk fibroin nanoparticles (SF-NPs) (n = 3, x + s). PDI: Polydisper-

sity index
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Figure 2 Effects of volume ratio of acetone on the properties of

SF-NPs (n=3,x+5)
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Figure 3  Effects of ultrasonic power and ultrasonic time on the

properties of SF-NPs (n =3, x £ s)
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Figure 4 Effects of organic facies species on the properties of

SF-NPs (n=3,x+5)
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Figure 5 Study on morphology and particle size of SF-NPs. a: Particle size diagram of SF-NPs; b: Transmission electron microscope

characterization of SF-NPs (bar: 100 nm); c: Scanning electron microscope characterization of SF-NPs (bar: 500 nm)
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Figure 6 Stability investigation of SF-NPs. a: State of SF-NPs at 4 °C; b: Time variation trend of TSI of SF-NPs at 4 °C; c: Transmission

light reference spectrum of SF-NPs at 4 °C; d: The status of SF-NPs after the determination; e: Time variation trend of TSI of SF-NPs at

25 °C; f: Transmission light reference spectrum of SF-NPs at 25 °C. TSI: Turbiscan stability index
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Figure 7 Evaluation of cytocompatibility of SF-NPs. a: Effects of different concentrations of SF-NPs on the proliferation capacity of L929
cells (n = 6, x £ 5); b: The effect of SF-NPs (50 pg-mL™) on cell viability was observed by live-dead staining kit of L929 cells (bar: 200 um);
c: Effects of different concentrations of SF-NPs on the proliferation capacity of 4T1 cells (n = 6, x % 5); d: The effect of SF-NPs (50 pg'mL™")

on cell viability was observed by live-dead staining kit of 4T1 cells (bar: 200 pm)
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