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With the rapid rise in the popularity of electronic cigarettes (e-cigarettes), health risks of 

vaping have become an increasingly significant concern. This project aims at developing 

compact aerosol sensors that can accurately measure aerosol emissions from e-cigarettes to 

manage health risks of vaping for individual e-cigarette users. A start-up company, 

Lumcentric Technologies Inc. has been founded, based on the patented aerosol sensor 

technologies. 

ELECTRONIC CIGARETTE AEROSOL SENSING

Sponsored by Lumcentric Technologies, Inc.

2019 - PRESENT

This project aims at developing novel plasmonics-based platform for sensing aerosol 

particles in ultrafine (<100 nm) and fine (100 nm - 1000 nm) size ranges. Using microdevices 

of sub-micron apertures in a metal film, optical signals triggered by aerosol particles can be 

significantly boosted, leading to new applications in bioaerosol analysis, and lab-on-a-chip 

MEMS devices.

PLASMONIC SENSING OF AEROSOL PARTICLES

Funded by National Science Foundation

2022 - PRESENT
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Hao Jiang’s research spans a broad range of interdisciplinary topics, with a focus on developing innovative 

biomedical devices and optical sensors using nanotechnology, emphasizing real-world industry 

applications. He is an inventor on 7 patents (3 granted and 4 pending) and has authored 25 peer-reviewed 

journal articles. In 2022, after receiving an NSF grant, he established the Aerosol Research Laboratory at LTU, 

where his research centers on vaping aerosol sensing, plasmonic aerosol particle detection, bioaerosol 

analysis, and aerosol drug delivery.
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This research explored label-free biosensing using metal nanoparticles and metal 

nano-apertures. It successfully demonstrated multiple biosensors for protein binding, a 

chemical sensor for pH measurement, and an optical trap for nanoscale biomolecules.

NANOPLASMONIC BIOSENSORS2007 - 2012

This project developed scalable structural color printing technologies for applications in 

optical document security, anti-counterfeiting, information storage, collectible artworks, and 

color displays. These innovations led to three granted patents and the founding of 

NanoMedia Solutions Inc., a start-up company. This project also involved 7 joint R&D 

sub-projects with industry-leading corporations including Lumenco, Moxtek, and HID Global.

STRUCTURAL COLOR PRINTING FOR SECURITY APPLICATIONS2013 - 2019
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This project aims at developing digital blood volume sensors for clinical cardiopulmonary 

bypass (CPB), which can automatically read and track blood volumes in venous reservoirs in 

real time. In existing clinical practices, perfusionists have to manually read the blood volume 

from volume labels on the reservoirs, which is inefficient, inconvenient, and prone to 

human errors.

VENOUS RESERVOIR BLOOD VOLUME SENSOR FOR CLINICAL CARDIOPULMONARY BYPASS

Sponsored by Orrum Clinical Analytics Inc 

2021 - PRESENT
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This award by KEEN was to recognize the successful integration of Entrepreneurial Minded 

Learning (EML) into the Biomedical Engineering curriculum.


