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Development of mask-fitting piece using 3-d scanner and 3-d printer
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Abstract: Masks for avoiding viruses and/or particulate matter have been widely used by not only specific workers such as
health care professionals but also general public. Some of the commercially available masks say that they can cut 99 % of
viruses. However actually they cannot cut off enough because there are gaps between a mask and a person’s face and
viruses and particulate matter can get into through the gaps. To make a mask fit a person’s face, the authors propose a
mask-fitting piece (MFP) which is attached to a mask. The authors present a method of fabricating a custom-made MFP
using a 3-d scanner and a 3-d printer. A MFP was fabricated for each of twelve subjects. Each of the MFPs, to which each
of the five types of masks was attached, was evaluated using Mask Fitting Tester. As a result, it was clarified that MFP

provides better fitting.
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Fig. 1 Mask-fitting piece attached to a mask
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Fig. 2 Data obtained by 3-d scanner



(a) Isometric view

(b) Front view (c) Right-side view
Fig.3 3-d model of mask-fitting piece

Fig.4 Mask-fitting piece fabricated using 3-d printer
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Fig. 5 Measurement of leakage rate using Mask Fitting Tester
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Fig. 6 Average leakage rate in normal breathing
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Fig. 7 Average leakage rate in jaw moving
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