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Smart fluorescent hydrogels with dynamic, color-switching capabilities are 

highly desirable for advanced information security and visual sensing. However, 

constructing such platforms using simple, stable, and highly reversible 

fluorophores remains a challenge. Herein, we present a novel solvent-

responsive, color-changing smart hydrogel fabricated by incorporating red-

emissive carbon dots (R-CDs)—derived from the classic citric acid–urea 

system—into a poly(vinyl alcohol) (PVA) matrix. Distinct from conventional CDs 

that suffer from aggregation-caused quenching (ACQ), the embedded R-CDs 

exhibit unique aggregation-induced emission (AIE) characteristics. The color-

changing behavior of the hydrogel is fundamentally governed by the solvent-

triggered microscopic distance between different R-CDs. The resulting R-

CDs/PVA hydrogel demonstrates rapid, highly reversible, and high-contrast 

dual-color fluorescence switching. Leveraging this dynamic spatial and 

temporal optical response, we successfully demonstrate the hydrogel's utility 

as a versatile and robust platform for advanced information encryption, 

erasable coding, and anti-counterfeiting. This work not only provides fresh 

insights into the AIE mechanisms within classic carbon dot systems but also 

offers a scalable strategy for designing next-generation smart photofunctional 

hydrogels for high-level security applications. 
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