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Abstract

In anticipation of the future application and promotion of the
dehumidification rotor system, conducting a toxicity risk assessment of
the system's emitted gases is an imperative task for the development of
this system. This study utilized in vitro cytotoxicity testing methods to
assess the hazards posed by the emitted gases of the energy-saving
dehumidification rotor system to human skin and eyes, clarifying its
biological mechanisms. The concrete findings include: 1) Completion of
the compositional analysis of gases emitted by the energy-saving
dehumidification rotor system; 2) Completion of cytotoxicity testing of
PM,s emitted by the energy-saving DWS; 3) Completion of oxidative
stress testing of PMjs emitted by the system; 4) Completion of
inflammatory effect testing of PM,s emitted by the system; 5)
Assessment of the risk of skin and eye diseases due to PM;s emissions
from the system. Monitoring data indicates that the PMs emitted into the
sampling space during the operation of the drying and cleaning wheel
system are slightly lower than usual, suggesting the system's potential
ability to reduce PMs in the environment. Additionally, the VOCs, SO,
NO,, and O3+NO; emitted during the operation of the dehumidification
rotor system showed no significant difference compared to the control
conditions, preliminarily indicating that the operation does not
significantly deteriorate the air quality of the operating space. The PM;s

particulate matter produced by the operation of the dehumidification
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rotor system also showed no significant cytotoxicity, oxidative stress,
inflammatory effects, barrier damage, or increased risk of skin and eye
diseases in ARPE-19 (human retinal pigment epithelial cells) and
CG1629 (human skin fibroblasts) cells. The experimental results of this
study suggest that the operation of the dehumidification rotor system
does not pose a significant health risk to human eyes and skin. The
findings of this study can serve as a reference for the future development
of the energy-saving dehumidification rotor system, aiding its continued

growth under safe conditions.
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