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[Abstract] Disruption of normal secretion or mucociliary clearance, ean Jifipair airway defense mechanisms
and lung function, and increase the risk ‘ofiinfection. Airway clearancé techniques are‘recommended as part of a
comprehensive treatment plan for patients. Amongythese, vibratoryrexpectorationsi§ an important method of airway
clearance, which loosens and liquefies mucus and.metabolites on the surface of the respiratory tract through chest wall
oscillation, promoting ciliary movement to facilitate, sputum expulsion. However, eommonly used handheld vibrating
head devices and vest-type vibration expectorators have several limifations in clinicalipractice, such’as inconvenience of
operation, limited treatment time, poor adaptability, and diffieulty in.disinfection: Fo-address these issues, the research
team from the department ‘of critical care medicinevat Ruijin Hospital, Shanghai Jiao Tong University, has designed
a novel belt-type vibration expectorator, which has been granted a national utility"model patent (Patent No.: ZL 2023
2 1610983.1). The device is mainly composed of a chest strap assembly, a sputum clearance component, and a fixed
shoulder strap component. Several pockets are placed on the outer surface of the chest strap, with corresponding inner-
side openings that allow the percussion head of the percussive expectorator placed inside the pocket to make contact
with the patient's chest wall. Each pocket has markings indicating the percussion position, enabling the placement of the
percussive expectorator according to the location of infection, thereby achieving multi-point, precise percussive vibration
expectoration in different body positions. On the inner side of the chest strap, there are diagrams illustrating postural
drainage, providing guidance on the body positions patients should assume based on the location of infection. The hook-
and-loop fasteners on both sides of the chest sirap can be wrapped around and secured according to the patient's body
shape, ensuring that the sputum clearance components adhere tightly to the chest wall, allowing the vibrations generated
by percussion to be effectively transmitted to the patient's airways. Additionally, to prevent the chest strap from slipping
due to changes in the patient's position, a Y-shaped fixing strap can be selectively attached to the chest strap for further
stabilization. This innovation not only simplifies the operation process, improves convenience and flexibility of use, but
also supports the principle of "disinfection after each use by one person," which helps to reduce the risk of nosocomial
infections and improve the efficiency of patients' respiratory rehabilitation.
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