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Proj ect Description

The Safer 3D Printing Project is a 12-week, full-time undergraduate sunmrer
research experience focused on understandi ng and reduci ng potential health
ri sks associated with desktop 3D printing. As consuner 3D printers becone
faster, nore automated, and nore widely used in hones, schools, and

maker spaces, there is a growing need to evaluate em ssions—particularly

ai rborne mcro- and nanoparticl es—dnder realistic but controlled conditions.
This project directly addresses that need by conbi ni ng hands-on engi neeri ng,
| aboratory science, and public health applications.

Under graduat e researchers will be nentored by Dr. Justin Mrrow, whose
background spans manufacturing science, mechani cal engi neering, and exposure
assessnment. Students will gain practical experience progranmm ng and operating
hi gh- speed consunmer 3D printers from Banmbu Lab, including print-farm

aut omati on hardware and software. Using custom routines developed in the |ab,
the student will help run accelerated printing protocols designed to rapidly
generate and col |l ect em ssions under tightly controlled environnenta
conditions within a seal ed test chanber.

A central conponent of the project is the use of a patent-pendi ng dust
collection and sanpling systemto capture particulate natter generated during
printing. Students will assist with preparing sanples and supporting
downstream chem cal analysis to characterize em ssions froma w de range of
conmercial 3D printing filanments. By enabling rapid screening of nmany
materials, this work contributes to evi dence-based eval uati on of fil anent
safety and hazard potenti al
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The student will work closely with an Industrial Hygi ene PhD student and be
integrated into an interdisciplinary research teamthat bridges engi neering,
exposure science, and public health. Through this experience, participants

wi ||l develop technical skills in additive manufacturing, automation,
experimental design, and data managenent, while al so gaining insight into how
engi neering innovations can be applied to protect public safety. The project
enphasi zes real -world inpact, particularly in reducing potential childhood
exposure to airborne microplastics and supporting safer use of emerging

manuf act uri ng technol ogi es.
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