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Abstract

Bombyx mori silk fibers, as a natural protein, have been adsorbing great interests
in the fields of biomedicine, due to robust mechanical properties, excellent
biocompatibility and controllable biodegradation. However, the monitoring of the
evolution of the overall structure and organization of the materials in vivo or in vitro
remains as a neck bottle for the further refinement of silk bio-materials. In this study,
we prepare the fluorescent silk materials (3 dimensional scaffoid, film, gel) by mixing
the silk fibroin and bovine serum albumin-gold nanoclusters (BSA-AUNCs) for
fluorescent imaging. The main contents are as follows:

Three-dimensional luminescent BSA-AuNCs/silk composite scaffolds were
prepared by freeze-drying. They still keep high fluorescence intensity. The fluorescence
intensity of the BSA-AuUNCs/silk scaffolds composite scaffolds can be affected by pH
during prepation. The maximum quantum yield of BSA-AuNCs/Silk scaffold can be up
to 18%. BSA-AuNCs can promote the formation of B-sheet and crystallinity of
scaffolds. The composites scaffolds with interconnected pore structure have about 60%
of porosity and 70 pum of average pore size. In comparation of neat silk scaffold, the
compressive strength and compressive modulus of BSA-AuNCs/silk scaffold increase,
the maximum compressive strength reachs to 3 MPa. BSA-AuNCs/silk scaffold and
cells can be monitored in real-time by fluorescence imaging technique.

The fluorescent BSA-AuNCSs/Silk composite film were prepared by casting. BSA-
AuNCs/Silk film has high fluorescence intensity, which can be kept after the addition
of glycerol. However, fluorescence is quenched under the acidic condition. BSA-
AUNCs and glycerol induce the increasement of the content of B-sheet and crystallinity
in the films. The surfaces of BSA-AUNCs/silk film show smooth with the average
thickness about 30-50 um. The tensile strength and breaking energy can be enhanced
with adding glycerol, the highest tensile strength of resulted film is approaching to 9.5

MPa. BSA-AuUNCs/silk film also can be observed using fluorescence imaging. In



addition, the films can well support cell growth and attachment, which implies good
biocompatibility.

The fluorescence BSA-AuUNCSs/silk composite gels were prepared by natural gel
forming. BSA-AUNCs promote the gelation time of silk fibroin. The content of B-sheet
and crystallinity reduces when the volume ratio of BSA-AuUNCs increases. The
composites gels have interconnected and uniform pore structure, and the average pore

sizes are roughly 2-5 um.

Keywords: silk, gold nanoclusters, fluroescence imaging
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