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The impact of vibrational strong coupling on the spectral
characteristics and functional properties of albumin
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Technology, Shanghai 200093, China )

Abstract: The method of regulating the structural properties through vibrational strong coupling
(VSC) is gradually becoming known to the public. The molecular system placed in an optical
resonator may undergo changes in properties due to energy impact. Bovine serum albumin (BSA) is
a commonly used protein, and its effects on different changes are particularly pronounced. When
using a resonant cavity to adjust to a state resonantly coupled with water molecules, it affects the
properties of BSA albumin in solution. By tuning the coupling strength between water molecules
and cavity modes, it is observed that the binding effect of albumin itself changes correspondingly
with the coupling strength. Furthermore, by employing three different characterization methods,
significant changes in its spectral properties are discovered. This study is the first to confirm that

the physical regulation of protein functional properties can be achieved through VSC technology,
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providing important insights for developing novel protein modulation strategies in the field of

biomedicine.
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Fig. 1 Diagram of coupled vibration schematic
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Fig. 2 Fabrication of F-P microcavity and infrared

transmission spectrum
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Fig.3 Validation of resonant strong coupling
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Fig. 4 Ultraviolet detection spectrum of BSA
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