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relevance of the basic technique in principle. Until now major limiting
factors still exist including robustness, practicability, applicability and
efficacy of the method regarding aerosol applications.
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(1) integration of the complex exposure process in a smooth workflow,
(2) incorporation of a cell culture model with an artificial lung surfactant,
(3) deposition of airborne particulate matter for aerosol testing.
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Cell culture model with an artificial lung surfactant 20 = T—— Y3
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A549 cells were pre-cultured and exposed at the ALI without moving the o — _ ;
permeable filter supports throughout the whole process from the 100
corresponding commercially available multiwell plates. One group of ALI particle size
cell layers was covered with an artificial lung surfactant ('Jalava et al. Fiqure 5
2013) betore use. Exposures were carried out to synthetic air or 0zone Results of CFD simulations indicate an increased particle deposition by
(5.2 ppm) for 1hr. Corresponding plate controls exposed to ambient thermophoresis in the exposure system which clearly improves the
experimental conditions only were processed in the same manner. Cell comparability of the deposition characteristics from in vitro to in vivo
electronic cell counter directly after exposure.
Deposition of airborne particulate matter for aerosol testing _

As a new strategy for optimization of particle deposition in stagnation flow

cell exposure, thermophoresis was applied additionally to gravitational Conclusion

settling and diffusion by generating a thermal gradient between the I o | | |
aerosol and the cellular surface. » “All in one plate” optimized workflow in an effectiv ALl exposure design
Numerical simulations (CFD) were applied for the optimization of the > Functional cell model including artificial lung surfactant

particle transportation and deposition using 2STAR-CCM+ and 3FLUENT » Improved particle deposition characteristics by thermophoresis as
software packages. indicated by CFD simulations
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