
A. Personal Statement

 I am researching a Better95™ respirator, improving public health through innovative health solutions, and
applying research using advanced statistical analysis to make a meaningful impact.
 
The research I have conducted sheds light on health disparities in my local community. In Traverse City, I grew
up surrounded by cherry orchards and vineyards, playing tag and hide-and-seek with my friends. However, at a
young age, I saw trucks full of people being driven down the dirt road by my house, heading to work on the
farms. I saw these people spraying chemicals without any protective equipment (masks or gloves), and not even
the tractor operator had an enclosed cab. When you walk by, even hours later, I can still smell the chemicals and
realize that the same substances meant to kill insects and weeds are entering people's respiratory systems as
airborne gases, vapors, dust, or fumes. Once inhaled, these substances can cause localized damage to the airways
or be absorbed directly into the bloodstream through the alveoli, both of which are potentially avoidable with
proper respiratory protection.
 
Now I realize that it is not purely a matter of access to personal protective equipment (PPE). Instead, it is the
workers' intensive workload and thermal demand, along with the trapped exhalation increasing the heat index,
that make it unreasonable to require such protections. With a new breathing apparatus, PPE has the potential to
become more comfortable to wear, allowing workers to live longer and healthier lives.



As I have been fortunate to be exposed to a breakthrough technology that can fix the complex relationship
between health and the environment, significantly reducing avoidable respiratory disease, I can’t help but
be excited about the opportunities and collaborations I can be part of at Duke University.
 
Data-driven research can make a better tomorrow for all. However, this cannot be done alone. Duke
understands that addressing global health issues is an interdisciplinary effort. By integrating statistical
science, global health, and entrepreneurship, Duke equips students with the academic foundation to
develop successful medical solutions.
 
Just as Professor Heather Stapleton, who is an environmental chemist and exposure scientist in the
Nicholas School of the Environment at Duke University, is working with the North Carolina Firefighter
Cancer Cohort Study, which is exploring these same toxic connections I believe we can begin to study and
see a difference in the health of not only workers exposed to harmful chemicals but also be able to
dramatically research and develop solutions for both wildfire and city firefighter who need actually have
different challenging environments and need researchers to begin to break down the barriers of discomfort
and inhaling CO2 to make a significant impact on the ability to breathe in less toxic hazards.
 
I now understand the devastating effects and lives lost that could have been avoided, all with a properly
worn N95 respirator for both 9/11 Disease and Burn Pit Disease. Research has shown that a lack of
compliance due to discomfort was a contributing factor in significant loss and damage to many lives. All
of which can at times be overwhelming for a young researcher who holds in his hands the low-tech
solution, but together we can work towards safer and more comfortable respirators.
 
Ongoing and recently completed projects that I would like to highlight include:
 
Ongoing projects
 
1. Invent & Develop a Unique Breathing Simulator Device for Testing Heat, Humidity, & other measures.
Provisional Patent Application, Sole Applicant, Breathing Simulator to submit Nonprovisional on or
before October 12, 2026. To see my presentation of a biomedical application of use for a future scientific
instrument which measures the CO2, heat, and humidity trapped in a mask cavity to quantify the
comparison of any size or shape N95 respirator to that same respirator with a small tube adaptation
validating that a low-tech ducted channel has the power to eliminate CO2, heat, and humidity with every
exhalation on a dummy head manikin utilizing aerosol generated gases. Watch here: 

 
 
2. Preparing and continuing to work towards a completed preprint publication on medRxiv: Focusing on
four distinct subject health-related articles under three different subject categories as follows:
 
· 1st Preprint Pub. medRxiv: Global Public Health Category, Filtering Facepiece Respirator (FFR)
· 2nd Preprint Pub. medRxiv: Global Public Health, Elastomeric Half-mask Respirator (EHMR)
· 3rd Preprint Pub. medRxiv: Emergency Medicine, Surgical Filtering Facepiece Respirator (FFR)
· 4th Preprint Pub. medRxiv: Respiratory Medicine, Full-face Respirator
 
The authors will include Dr. Liu, who is my mentor, as the lead author. I am the second author, and Mark
Millard is the third. 
 
3. Continue to create and mini-prototype manufacture medical device development of Better95™ Tech
· Fusion 360- Respiration Flow Apparatus (Tech): fit, align, & attach to PPE
· Prusa 3D Printer experimental printing of new innovative designs
· Silicone- Molding of Tech (Directed Device & Heat Shield) Part A
· Heat Fusion- Heat Shield Part A & B fuse as one for Source Control 

https://www.youtube.com/watch?v=OBRGr3dgoA0&t=1s

https://www.youtube.com/watch?v=OBRGr3dgoA0&t=1s
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