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Agenda 

All times Eastern Daylight Time 

 

Tuesday, August 31 (Moderators: Yuxia Cui & Ravichandran Lingamanaidu) 

2:45 – 2:50 p.m.  

Introduction 

2:50 – 3:45 p.m.  

• The FreshAir Wristband: An Exposomic Sensor 
Presenter: Krystle Pollitt, Yale University 

• Development of a Powerful Exposometer for Precision Environmental Health 
Presenter: Allison Zhang, Stanford University 

• Walk-By and Drive-By Calibrations of Mobile Sensors 
Presenter: Jessa Ellenburg, 2B Technologies  

• Characterizing Temporal Trends in Ambient Fine Particular Matter, Including COVID-19 Impacts, 
Using Low-cost Sensors in Grenada, West Indies 
Presenter: Nicholas Dirienzo, Carleton University  

• Publicly Available Low-cost Sensor Measurements for PM2.5 Exposure Modeling: Guidance for 

Monitor Deployment and Data Selection 

Presenter: Jianzhao Bi, University of Washington 

• Ambient, Indoor or Personal? Capturing Extreme Heat Exposure and Characterizing Risk Factors in 

An Environmental Justice Community 

Presenter: Chad Milando, Boston University School of Public Health 

 

Wednesday, September 1 (Moderators: Heather Henry & Sara Amolegbe) 

3:00 – 3:05 p.m.   

Introduction 

3:05 – 3:45 p.m.  

• Monitoring Lead in Drinking Water 
Presenter: James Hill, NanoAffix Science  

• A Customizable Biosensor for Continuous Monitoring of Water Contaminants 
Presenter: Natalie Cookson, Quantitative BioSciences Inc. 

• A Rapid, Inexpensive and Easy-to-use Sensor for the On-site Detection of Lead Contamination in 
Drinking Water 
Presenter: Khalid Alam, Stemloop, Inc. 

• Wearable Dosimeter Measures 6 Types of Radiation 
Presenter: Zim Sherman, Scienterra Ltd. 
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Abstract and Description 

 

The FreshAir Wristband: An Exposomic Sensor 

Presenter: Krystle Pollitt, Yale University 

The FreshAir wristband was created as an environmental fashion accessory that can be easily deployed among 

healthy and vulnerable populations in urban and remote locations internationally. This technique provides 

assessment of a time-integrated exposure to thousands of contaminants from consumer products, clothing, 

and dietary sources. The Fresh Air wristband applies a thin film polymer sorptive extraction technique to 

passively concentrate chemicals and pathogens while being worn by an individual and are analyzed off-line. 

Analysis by high resolution mass spectrometry captures polycyclic aromatic hydrocarbons (PAHs), phthalates, 

polychlorinated biphenyls (PCBs), pesticides, and polybrominated diphenyl ethers (PBDEs) while PCR analysis 

provides measurement of respiratory pathogens such as SARS-CoV-2.  The FreshAir wristband has been used 

internationally and has been well received by a range of age groups, from young children to pregnant women 

to older adults. 

Development of a Powerful Exposometer for Precision Environmental Health  

Presenter: Allison Zhang, Stanford University 

Traditional environmental monitoring methods only target specific substances, whereas exposomics 

approaches identify and quantify thousands of substances simultaneously using non-targeted high-throughput 

and high-resolution analyses. Current methods of monitoring, relying on total concentrations of particulate 

matter (PM) and a handful of substances, cannot reflect the complex nature of human exposome, let alone 

providing evidence for precision health. Here, we propose a wearable device that captures the diversity of 

airborne exposome and allows the users to get a comprehensive view of their exposures. The device, termed 

exposometer, collects all traditional environmental parameters measured by fixed weather stations at the 

individual level. Moreover, paired with next generation sequencing (NGS) and high-resolution mass 

spectrometry (MS), the device provides the most detailed view of the human airborne exposome. 

Walk-By and Drive-By Calibrations of Mobile Sensors 

Presenter: Jessa Ellenburg, 2B Technologies 

The commercialization of low-cost sensors gives citizens the ability to measure their personal exposure to air 

pollution.  In 2015 we used this opportunity to create the Personal Air Monitor (PAM), a sensor suite that 

measures PM2.5, CO, and CO2, for K-12 educational use.  Since sensors have long-term data reliability issues, 

we rent PAMs to schools and calibrate them between rentals.  However, with the explosion of sensor use we 

saw the need for a community-based calibration station.  We therefore created the AQSync, combining FEM 

and near-FEM instruments, to serve as a walk-by or drive-by calibration station for hand-held, wearable, and 

car-mounted sensors. 

Characterizing Temporal Trends in Ambient Fine Particular Matter, Including COVID-19 Impacts, Using Low-

cost Sensors in Grenada, West Indies 

Presenter: Nicholas Dirienzo, Carleton University  

In our project, we used PurpleAir PA-II-SD sensors to record ambient concentrations of fine particulate matter 

(PM) in Grenada, West Indies. These are low-cost sensors that allow people around the world to monitor local 

levels of PM indoors and outdoors. Throughout the study period, the PurpleAir sensors we installed were 
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exposed to multiple sources of PM (e.g., local anthropogenic sources, North African desert dust, sea-salt spray) 

as well as consistent high humidity conditions. In my presentation I will discuss the general performance of 

these sensors throughout the 10-month study period, how they performed during desert dust storms, and the 

problems we encountered which were potentially due to sea-salt spray and high humidity exposures. 

Publicly Available Low-cost Sensor Measurements for PM2.5 Exposure Modeling: Guidance for Monitor 

Deployment and Data Selection 

Presenter: Jianzhao Bi, University of Washington  

High-resolution exposure modeling is critical for assessing the health effects of PM2.5. In this study, we adopt 

PM2.5 measurements from a publicly available low-cost PM2.5 network, PurpleAir, with an external validation 

dataset at residential locations of an epidemiological cohort to improve the accuracy of statistical exposure 

modeling at cohort locations. We also propose a metric based on principal component analysis (PCA) - the PCA 

distance - to assess similarity between monitor and cohort locations to guide monitor deployment and data 

selection. After including calibrated PurpleAir measurements as part of the dependent variable, the external 

validation performance is improved with higher R2 and lower root-mean-square error (RMSE) values. PurpleAir 

monitors with shorter PCA distances improve the model’s prediction accuracy more substantially than 

monitors with longer PCA distances, supporting the use of this similarity metric. 

Ambient, Indoor or Personal? Capturing Extreme Heat Exposure and Characterizing Risk Factors in An 
Environmental Justice Community 
Presenter: Chad Milando, Boston University School of Public Health 

The Chelsea and East Boston Heat Study collected data for 22 study participants in the summer of 2020. Indoor 
and personal temperature, relative humidity, and dewpoint were captured via HOBO MX1101 Bluetooth 
devices. The same metrics were captured at 30 outdoor locations on trees and streetlamps via HOBO MX2301, 
MX2302A, and MX2304 devices. Fitbit Inspire HR sport watches collected heart rate, steps, and sleep data. 
These were retrieved via python scripts, the Fitbit API, and Microsoft Azure FunctionApps. We will discuss the 
devices and coding work developed to support remote data collection given COVID-19 physical distancing 
protocols. 
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Monitoring Lead in Drinking Water 

Presenter: James Hill, NanoAffix Science  

NanoAffix Science has developed a portable handheld tester for quantitative analysis of lead, and other toxic 
contaminants, in drinking water. Surface functionalized graphene-based sensors have unique properties that 
are very effective for monitoring water quality by experiencing a measurable change in conductivity when 
exposed to very low concentrations of lead. This technology provides very sensitive real time results in minutes 
on location and can be used to cost-effectively increase the frequency of testing for harmful contaminants. 

A Customizable Biosensor for Continuous Monitoring of Water Contaminants 

Presenter: Natalie Cookson, Quantitative BioSciences Inc. 

We have developed a customizable biosensor platform that uses a microfluidic device to house many different 

“sensor strains,” each with the ability to detect a different water contaminant on a continuous basis, and a 

custom optics and image processing platform translates fluorescent cell signals into quantitative information 

about the level of each target present. A single microfluidic cartridge can take continuous data for at least a 

month with no intervention, and data can be transmitted remotely to a user-friendly interface. The ability of 

our sensor to auto-calibrate on a regular basis during operation also overcomes one of the most common 

pitfalls of in-line sensors, signal drift. Beyond the ability to detect many different targets with a single in-line 

sensor, which is highly unique, the ability to add sensing capabilities by developing new strains for new targets 

of interest is transformative. 

A Rapid, Inexpensive and Easy-to-use Sensor for the On-site Detection of Lead Contamination in Drinking 

Water 

Presenter: Khalid Alam, Stemloop, Inc. 

Stemloop is developing an inexpensive and equipment-free sensor for the rapid on-site detection of lead in 

drinking water. Our "cell-free biosensor" platform leverages the natural mechanisms evolved by 

microorganisms to sense and respond to the changing conditions of their environment. These natural 

sensors—which exist for a range of contaminants including heavy metals and pesticides—are repurposed in 

our proprietary cell-free gene expression engines to produce outputs visible by the unaided eye, configured to 

respond at relevant contaminant levels (e.g., 10 ppb Lead) with high specificity, and embedded into low-cost 

devices that are easy enough for consumers to reliably and repeatedly test drinking water in their homes.  

Wearable Dosimeter Measures 6 Types of Radiation 

Presenter: Zim Sherman, Scienterra Ltd. 

Wave-band is a wearable device that records personal radiation exposure and physical activity.  Six 
independent photosensors measure erythemal UVB, UVA, blue, green, red, and broadband radiation.  Physical 
activity is tracked using an accelerometer.  A smartphone app allows users to monitor their radiation exposure, 
and records sunblock and protective clothing use.  A secure cloud database gathers data from each device in 
the field, providing real-time access through a web portal. Wave-band is designed for research.  It follows a 12-
year tradition of excellence, as our UV dosimeters are used by 126 scientists in 27 countries.  Contact 
Scienterra for more information. 
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