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Results and Discussion Supplemental Information
The filtration results of our first prototype filter based on the model of Nguyen and Beeckmans (1975) can be seen in Supplemental Figure 1. As discussed in the main text, the extrapolations we applied to their model resulted in inaccurate model predicitons however this result indicated to us that a different combination of metal meshes might work for our purpose and led us to develop our own filter model.
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Figure S1. Measured filtration results of a 40 mm diameter filter consisting of seven layers of 500 x 0.0008” mesh spaced 0.012” apart performed in a 1” diameter filter at flow rates that would be equivalent to listed flow rates for measurements in a 40 mm face diameter filter assembly. ‘Filter Prediction’ curves are the result of using the model of Nguyen and Beeckmans (1975) with the above mentioned filter properties, ‘TB Model’ curves are the predicted tracheobronchial deposition using the model of Stahlhofen et al. (1989).
Comparison between filtration measurements made under constant flow and under variable flow with similar average flow rate is shown in Supplemental Figure 2. Since constant flow was found to be described very closely by Equation 6 (R2 = 0.98), constant flow filtration was calculated at the same average inhalation that tidal filtration was measured for more direct comparison (Supplemental Figure 3). From these figures it can be seen that increases in filtration for variable flow is most significant for larger particles at higher flow rates, i.e. at higher values of the impaction parameter, and that differences in filtration are not due to slight differences in magnitude of constant and average variable flow rates. As shown in the main text, the difference in filtration between constant and variable flow can be accounted for by modelling the variable flow case as a quasi-steady process. This accounts for non-linearity in the filtration equation (Equation 6) which is most dominant at higher values of the impaction parameter. 
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Figure S2. Comparison of filtration measured 
under constant flow and variable flow with similar average flow rate.
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[bookmark: _GoBack]Figure S3. Comparison of filtration measured under variable flow 
and calculated constant flow filtration at equivalent average flow
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