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A study on the synergistic regulation of secondary structure and

stability of silk fibroin solutions
LIU Xuan™", HU Xiujun* . ZHOU Yan",XIAO Linrong® ] IANG Guohua™®
(a. School of Materials Science & Engineering; b. Zhejiang Provincial Key Laboratory of Silk and
Silk Protein Materials, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To address molecular aggregation and gelation of silk fibroin (SF) solutions during storage,
this study systematically investigates the synergistic stabilization mechanism of nicotinamide (NAM) and
polyamidoamine dendrimer ( PAMAM), and evaluates how varying NAM/PAMAM combinations
influence SF solution stability under both non-sterile and sterile conditions. Following autoclave
sterilization, the optimized formulation—comprising 1% (w/v) SF, 3% (w/v) NAM, and 0.5% (w/v)
PAMAM-—maintains an absorbance below 0. 318 over 21 days, exhibits a late-stage particle size growth
rate of only 1. 04 % per day, retains 91. 39% of the combined a-helix and random coil content, and reduces
B-sheet formation by 21. 01% relative to the non-stabilized SF control. These results demonstrate that the
NAM/PAMAM combination markedly improves thermal-sterilization tolerance and long-term solution
stability of SF. Mechanistic analysis reveals that NAM and PAMAM synergistically operate through a dual
mechanism involving competitive hydrogen bonding and steric hindrance, enabling conformational
regulation and aggregation inhibition at the intramolecular and intermolecular levels respectively. This

ensures superior performance while offering good process compatibility and cost controllability. The
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research findings provide a feasible solution for the stabilization application of silk fibroin-based liquid

dressings.

Key words: silk fibroin solution; stability regulation; nicotinamide; polyamidoamine dendrimer;

B-sheet; high-temperature sterilization; secondary structure
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