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The design of enzyme-mimicking nanoparticles using supramolecular chemistry offers strong potential for improving biochemical sensing and catalysis [1]. We present a new type of ultrasmall organosilica nanoparticle (∼2 nm) functionalized with surface groups that engage in host–guest interactions, especially with macrocycles like cucurbit[7]uril (CB7) [2]. These nanoparticles include cavities that selectively bind analytes. When an analyte is introduced, it displaces the macrocycles, causing measurable changes in nanoparticle aggregation and catalytic behavior. This interaction supports both sensitive detection and enzyme-like catalytic activity, mimicking the dynamic response of natural enzymes. Our system relies on the host–guest interaction between CB7 and the nanoparticle to recognize analytes such as drugs or bioamines. The analyte-induced aggregation changes are easily monitored through light scattering. Moreover, CB7 displacement activates the catalytic sites on the nanoparticles. These organosilica materials demonstrate potential in host–guest chemistry due to their chemical responsiveness. Combining simple, low-cost components with precise molecular design provides new opportunities for creating functional nanomaterials.
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