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The National Institute of Environmental Health Sciences (NIEHS) invites Federal Employees and NIEHS
Grantees to the NIEHS Virtual Technology Fair for Small Business Grantees (Remediation and Detection
Technologies). This event is sponsored by the NIEHS Superfund Research Program (SRP) and will feature
innovative environmental remediation and monitoring tools being developed by NIEHS-funded small
business grantees. These small business grants foster the commercialization of innovative environmental
technologies for detecting and remediating hazardous substances. These technologies also have the
potential of protecting health through preventing harmful exposures.
This program book provides an overview of the technology from each small business featured in the NIEHS
Virtual Technology Fair on December 16, 2020. Each technology overview briefly describes the tool and
includes information about why it is innovative and its technology readiness level. Several of the small
business grantees also provided short videos that explain their tool and how it can be used. These videos
are available in the technology overviews in the following sections. For questions about these grants,
please contact Heather Henry: 984-287-3268 or henryh@niehs.nih.gov.
About SRP: The NIEHS SRP is a grant program providing practical, scientific solutions to protect health,
the environment, and communities. The Superfund Amendments and Reauthorization Act (SARA) of
1986 created the SRP within the NIEHS to provide a broad research program to address scientific
uncertainties facing the national Superfund program including toxicology, risk assessment, detection,
and remediation of hazardous substances in the environment. For more information about SRP,
please visit: www.niehs.nih.gov/srp.

NIEHS Virtual Technology Fair for Small Business Grantees
(Remediation and Detection Technologies)

Agenda
Wednesday, December 16, 2020
All times Eastern Standard Time
1:00 – 1:05 p.m.

Introduction

1:05 – 2:35 p.m.

Tools for Detection or Remediation of Organic Chemicals

• AxNano LLC
Hydraulic Fracturing of Controlled Release Oxidants for Remediation of Low Permeability Zones
Presenter: Alexis Carpenter
• Bluegrass Advanced Materials LLC
Development of Smart Flocculants for the Treatment of PFAS Contaminated Water
Presenter: Angela Gutierrez
• CycloPure Inc.
Remediation of Perfluorinated Chemicals in Water Using Novel High-Affinity Polymer Adsorbents
Presenter: Eddie Vitaku
• EnChem Engineering Inc.
Combined In-Situ/Ex-Situ Remediation of PFAS at Hazardous Waste Sites
Presenter: Raymond Ball
• Lynntech Inc.
Continuous Removal/Disposal System for the Concurrent Sorption and Breakdown of Contaminants
Into Harmless Precipitates
Presenter: Sanil John
• Microbial Insights Inc.
Expanding the Tool Box: Environmental Metabolomics Improves Decision-Making and Management
of Contaminated (Superfund) Sites
Presenter: Dora Taggart
• Microvi Biotechnologies Inc.
High-Throughput Biocatalyst Manufacturing for Environmental Biotechnology
Presenter: Fatemeh Shirazi
• RemBac Environmental LLC
Development of an Innovative Approach for In-Situ Treatment of PCB Impacted Sediments
by Microbial Bioremediation
Presenter: Craig Bennett Amos
• Statera Environmental Inc.
Composite Integrative Passive Sampler (CIPS)
Presenter: Damian Shea

2:35 – 2:45 p.m.

Break

2:45 – 3:55 p.m.

Tools for Detection or Remediation of Metals and Metalloids

• GlycoSurf LLC
Rhamnolipid-Based Remediation Technologies for Uranium and Rare Earth Element Contamination
Presenter: Chett Boxley
• Microvi Biotechnologies, Inc.
Intensified, High-Rate Reductive Immobilization of Hexavalent Chromium
Presenter: Ameen Razavi
• NanoAffix Science LLC
Graphene-Based Nanosensor Device for Rapid, On-Site Detection of Total Lead in Tap Water
Presenter: James Hill
• OndaVia Inc.
Semi-Continuous, Online Monitoring of Selenium in Coal-Fired Power Plant Wastewater
Presenter: Mark Peterman
• Picoyune
Plasmonic Mercury Sensor and Wearable Gas Detector
Presenter: Jay James
• PowerTech Water LLC
Targeted Lead (Pb) Removal for Drinking Water Purification Using INCION
Presenter: Lindsay Boehme
• Stemloop Inc.
A Paper-Based Synthetic Biology Platform for the On-Demand Testing of Water Quality
Presenter: Khalid Kamal Alam
3:55 – 4:00 p.m.

Concluding Remarks – Heather Henry, NIEHS
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AxNano LLC

Grant Information

Project: Hydraulic Fracturing of Controlled Release Oxidants for
Remediation of Low Permeability Zones; PI: Alexis Carpenter
Grant Number: R44ES031461
Project Link: AxNano LLC

Presenter

Alexis Wells Carpenter, Ph.D., Chief Scientist/Principal Investigator, AxNano

Technology

RemRx CRI (Controlled Release Injectable) is a chemical amendment
for in-situ remediation that provides sustained oxidant release to
mitigate contaminant (increases in contaminant concentration following
remediation) and tailings (persistent non-zero contaminant levels).

Innovation

The CRI features a proprietary permanganate oxidant mixture that releases
permanganate three times longer than traditional methods, allowing for
degradation of contaminants as they diffuse out of low permeability zones.

Contaminant and Media

RemRx CRI is designed to treat organic contaminants, such as chlorinated
solvents, trapped in low permeability zones through chemical oxidation.
RemRx CRI can be “injected” into low permeability zones using hydraulic
fracturing methods. Cost savings are achieved through decreasing the
number of injections required per site.

Technology Readiness Level

TLR 4 – Validation in laboratory environment

Main Point of Contact

Alexis Carpenter, alexis.carpenter@triadgrowthpartners.com, 336-217-5171
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Bluegrass Advanced Materials LLC

Grant Information

Project: Development of Smart Flocculants for the Treatment of PFAS
Contaminated Water; PI: Angela Gutierrez
Grant Number: R43ES032380
Project Link: Bluegrass Advanced Materials LLC

Presenter

Angela Gutierrez, Ph.D., Senior Scientist 1 at Bluegrass Advanced Materials

Technology

They have developed smart temperature responsive copolymer flocculants
for the removal of persistent water-soluble contaminates like per- and
polyfluoroalkyl substance (PFAS) from water/wastewaters. The technology
developed is a physico-chemical remediation based on solid-liquid
separation through the formation of flocs.

Innovation

PFAS molecules are captured by the dissolved smart polymer flocculant
at ambient temperature and then collected into an insoluble solid pellet
above the transition temperature of the smart polymer, and these smart
polymers can be adapted to have affinity for a variety of contaminants
by modification of comonomers, etc. Our novel smart copolymers have
(1) faster kinetics (i.e., producing flocs within minutes rather than hours),
(2) lower energy input (i.e., lower transition temperatures), and (3) denser
flocs than other smart flocculants.

Contaminant and Media

The target contaminant for this technology are per- and polyfluoroalkyl
substances (PFAS) in drinking water, groundwater, and wastewater systems.
The target cleanup levels for remediation are below EPA levels (e.g., PFOS/
PFOA = 70 ppt in drinking water).

Technology Readiness Level

TRL 4 – Validation in laboratory environment

Main Point of Contact

Angela Gutierrez, gutierrez@bgamaterials.com, 859-533-4544

Flocculation kinetics of
three smart copolymer
flocculants with varying
comonomer composition
(Q, 1, 2) over time.
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CycloPure Inc.

Grant Information

Project: Remediation of Perfluorinated Chemicals in Water Using Novel
High-Affinity Polymer Adsorbents; PI: Eddie Vitaku
Grant Number: R44ES029401
Project Link: CycloPure Inc.

Presenter

Frank Cassou, Ph.D., Chief Executive Officer, CycloPure

Technology

DEXSORB+ is a novel adsorbent that removes PFAS (poly- and perfluorinated substances)
from water with rapid adsorption kinetics, high capacity and strong selectivity. Using
renewable cyclodextrins, DEXSORB+ features dual mechanisms of binding involving
hydrophobic and electrostatic interactions to provide effectiveness against diverse PFAS
structures. Importantly, the media can regenerated under ambient conditions through
desorption to enable multiple cycles of use plus concentration of PFAS waste for
cost-effective handling and destruction.

Innovation

DEXSORB+ utilizes its .78nm cavities to form host-guest complexes and selectively trap
PFAS, while resisting fouling of the cavities by size-exclusion of larger organic matter.
There are 300 quintillion cyclodextrin cups available to extract PFAS compounds in each
gram of DEXSORB+. These features enable DEXSORB+ to perform with equal efficiency
across complex water matrices. High capacity, regeneration, and performance in diverse
matrices provide DEXSORB+ with the unique advantage to work in a broad range of PFAS
remediation activities.

Contaminant
and Media

DEXSORB+ is prepared in powder and granular form and has been adapted for use in
loaded filter papers and extruded block. The media is being used commercially for passive
sampling in analytical applications with established levels of quantification of 1-2ppt for
most PFAS. At the municipal scale, DEXSORB+ is being evaluated in multiple remediation
projects for PFAS removal involving groundwater, surface water, wastewater, and leachate
matrices. The company has developed and is preparing to introduce a DEXSORB+ filter
cartridge for home use to treat tap water during the first quarter of 2021.

Technology
Readiness Level

TRL 6 – System Adequacy Validated in Simulated Environment

Main Point of Contact

Frank Cassou, fcassou@cyclopure.com, 844-796-8717

Video Overview

NIEHS Virtual Technology Fair 2020: Cyclopure Inc.

PFAS Water Test Kit (left)
and Orange County Water
District field trials with
DEXSORB+ (right).
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EnChem Engineering Inc.

Grant Information

Project: Combined In-Situ/Ex-Situ Remediation of PFAS
at Hazardous Waste Sites; PI: Raymond Ball
Grant Number: R44ES028649
Project Link: EnChem Engineering Inc.

Presenter

Raymond Ball, Ph.D., P.E., President/Principal Engineer,
EnChem Engineering Inc.

Technology

Field scale XCT pilot test treatment system operating at 8 gpm to extract
PFAS from in-situ soil and groundwater, and then destroy PFAS in the water
(ex-situ). Nano-based extraction, enhanced foam fractionation, OxyZone
ultraviolet light enhanced oxidation.

Innovation

Technology both removes PFAS from soil, transfers it to water, and then
destroys the PFAS in water; alternatively, it can be used to treat water only.
Technology is readily scalable and cost effective.

Contaminant and Media

Poly- and perfluoroalkyl compounds (PFAS) and co-contaminants in soil
and/or groundwater with soil at 99% removal and groundwater at 99%
destruction, competitive cost that depends on scale measured in cubic
yards or gpm treated, limitations exist for very fine grained soils or peat,
high salinity, or alkalinity water.

Technology Readiness Level

TRL approaching Level 5 – Real environment with field scale pilot test
January 2021

Main Point of Contact

Raymond Ball, rball@en-chem.com, 617-795-0058, Ext. 10
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GlycoSurf LLC

Grant Information

Project: Rhamnolipid-Based Remediation Technologies for Uranium
and Rare Earth Element Contamination; PI: Chett Boxley
Grant Number: R44ES031897
Project Link: GlycoSurf LLC

Presenter

Chett Boxley, Ph.D., GlycoSurf CEO

Technology

GlycoSurf is developing a specialized uranium collector ligand for use in remediation of
contaminated mining wastewater. Their technology is being tested for uranium removal
to below drinking water standards using real-world solutions using ion flotation or
ligand-bound substrates.

Innovation

GlycoSurf’s technology employs a tailored glycolipid structure capable of capturing
uranyl ions in solution, despite the presence high concentrations of common soil cations.
Benchtop tests of these tailored molecules demonstrate the potential to remove uranium
(and rare earth elements) in a variety of pHs and solution chemistries.

Contaminant
and Media

Their primary target molecule is uranyl cations in solution. Their secondary target are rare
earth elements. Currently they are testing samples of mining wastewater, groundwater
from abandoned uranium mining areas, and contaminated well water. Their technology
is intended to remove uranium or rare earths from solution to below drinking water
standards, and to isolate these valuable metals for recovery of a saleable product.

Technology
Readiness Level

TLR 4 – Validation in laboratory environment

Main Point of Contact

Chett Boxley: boxley@glycosurf.com; Raina Maier: rmaier@ag.arizona.edu
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Lynntech Inc.

Grant Information

Project: Continuous Removal/Disposal System for the Concurrent Sorption and
Breakdown of Contaminants Into Harmless Precipitates; PI: Joseph Miller
Grant Number: R43ES030250
Project Link: Lynntech Inc.

Presenter

Sanil John, Ph.D., Senior Scientist, Lynntech

Technology

Lynntech is developing a water treatment technology for reduction of hazardous
chemicals in water to permissible levels. The technology uses nonthermal plasma in
combination with micro- and nano-bubbles.

Innovation

Instead of merely sequestering hazardous chemicals like adsorbent-based systems,
their technology decomposes hazardous chemicals into benign substances. It does not
require any regeneration of sorbents or supply of consumables. The technology can be
applied in public water systems, point-of-entry treatment systems, and remediation of
contaminated sites.

Contaminant
and Media

The target contaminants are perfluoroalkyl substances (PFAS) found in drinking water
and surface and ground waters. They achieved up to 90% reduction in PFAS concentration
in lab-scale testing. The technology is less sensitive to the presence of co-contaminants
because the decomposition reaction occurs at the plasma-water interface. The technology
has potential to treat water in a flow-through configuration and reduce PFAS to
concentrations below EPA’s lifetime drinking water health advisory level of 70 ppt.

Technology
Readiness Level

TRL 3 – Experimental critical function and characteristic proof of concept

Main Point of Contact

Sanil John, sanil.john@lynntech.com, 979-764-2269
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Microbial Insights Inc.

Grant Information

Project: Expanding the Tool Box: Environmental Metabolomics
Improves Decision-Making and Management of Contaminated
(Superfund) Sites; PI: Dora Taggart
Grant Number: R43ES030669
Project Link: Microbial Insights Inc.

Presenter

Dora Taggart, President, Microbial insights, Inc.

Technology

An Ultra High-Performance Liquid Chromatography-Orbitrap Mass
Spectrometer was employed to identify metabolic patterns and biomarkers
related to chlorinated solvent degradation.

Innovation

This analysis opens new doorways for site characterization and reveals the
possibility of a molecular biological tool with predictive capabilities. These
measurements relate directly to dechlorination activity and inactivity and
may also provide information on the overall health of the microbiome.

Contaminant and Media

Currently, studies have been performed on groundwater samples
collected from sites that have been contaminated by chlorinated
ethenes. Limitations in the technology are related to sample preservation
requirements, as well as the requirement for sending the samples to a
central laboratory, although the time required for analysis is expected
to be comparable to other molecular biological tools.

Technology Readiness Level

TRL 6 – System adequacy validated in simulated environment

Main Point of Contact

Dora Taggart, dtaggart@microbe.com, 865-573-8188

Video Overview

NIEHS Virtual Technology Fair 2020: Microbial Insights Inc.

PCoA plot differentiating active vs. inactive
cis-1,2-DCE degradation.
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Microvi Biotechnologies Inc.

Grant Information

Project: High-Throughput Biocatalyst Manufacturing for
Environmental Biotechnology; PI: Fatemeh Shirazi
Grant Number: R44ES024670
Project Link: Microvi Biotechnologies Inc.

Presenter

Ameen Razavi, Chief Innovation Officer, Microvi Biotechnologies

Technology

This project enables next-generation manufacturing of an advanced
biological treatment technology for the removal of hazardous organic
compounds in water.

Innovation

This technology combines materials science and microbiology to
simultaneously remove complex combinations of hazardous organic
compounds using cometabolic degradation.

Contaminant and Media

The technology focuses on chlorinated solvents, including
1,2,3-trichloropropane (1,2,3-TCP) and trichloroethylene (TCE), but can
be applied for removing nearly any organic compound to low levels
(parts-per-billion or parts-per-trillion) to meet regulatory requirements.
The technology is scalable to meet the unique challenges of complex
organic pollutant mixtures with faster kinetics than comparable biological
systems. A key value proposition of the technology is the ability to degrade
compounds that are not economically degraded by conventional
biological methods.

Technology Readiness Level

TRL 6 – System adequacy validated in simulated environment

Main Point of Contact

Ameen Razavi, arazavi@microvi.com, 510-344-0668

Control system
and pilot reactor
that houses
the biocatalyst
technology during
demonstration of
the technology at a
customer site.
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Grant Information

Project: Intensified, High-Rate Reductive Immobilization
of Hexavalent Chromium; PI: Fatemeh Shirazi;
Grant Number: R43ES031495
Project Link: Microvi Biotechnologies Inc.

Presenter

Ameen Razavi, Chief Innovation Officer, Microvi Biotechnologies

Technology

This project furthers the development of an advanced biological treatment
technology for the removal of hexavalent chromium from water.

Innovation

This technology combines materials science and microbiology to convert
hexavalent chromium into less toxic forms through microbial reductive
immobilization.

Contaminant and Media

The technology focuses on the removal of hexavalent chromium alone
and in combination with nitrate, an increasingly common co-contaminant.
The goal of the technology is to achieve low parts-per-billion levels of
hexavalent chromium to meet stringent regulations that are expected to
significantly impact a large number of drinking water providers as well as
Superfund Sites. This technology would become one of the first biological
treatment technologies to be proven for chromium removal, and help
alleviate the disadvantages of expensive physical and chemical removal
methods.

Technology Readiness Level

TRL 2 – Potential application validated

Main Point of Contact

Ameen Razavi, arazavi@microvi.com, 510-344-0668
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NanoAffix Science LLC

Grant Information

Project: Graphene-Based Nanosensor Device for Rapid,
On-Site Detection of Total Lead in Tap Water; PI: James Hill
Grant Number: R44ES028656
Project Link: NanoAffix Science LLC

Presenter

James Hill, Ph.D., Research Director, NanoAffix Science

Technology

NanoAffix Science is developing a nanosensor for monitoring water quality.
The sensor functions as a chemiresistor, measuring changes in resistance
upon exposure to specific target compounds.

Innovation

This technology utilizes graphene nanosheets, which have unique
electronic properties enabling precise monitoring of small changes in
concentration. The sensor can easily be adapted to detect a large number
of other compounds by attaching probes to the graphene that selectively
interact with the desired target compound.

Contaminant and Media

This device targets water quality monitoring and can be used to conduct
on-site real-time measurements of lead in drinking water and groundwater.
The target limit of detection is a lead concentration of 1 ppb.

Technology Readiness Level

TRL 4 – Conducting validation in a laboratory environment

Main Point of Contact

James Hill, j.hill.nanoaffix@gmail.com, 765-491-7313

The tester for measuring lead
concentrations in drinking
water (left), the sensor with gold
interdigitated electrodes coated
with graphene nanosheets
(top right), and the sensor housing
(center right) are shown here.
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OndaVia Inc.
TM

Grant Information

Project: Semi-Continuous, Online Monitoring of Selenium in
Coal-Fired Power Plant Waste Water; PI: Mark Peterman
Grant Number: R44ES032413
Project Link: OndaVia Inc.

Presenter

Mark Peterman, Ph.D., CEO, OndaVia Inc.

Technology

Their Surface-Enhanced Raman Isotope-Edited Spectroscopy (SERIES)
technology combines optical spectroscopy with nanotechnology to enable
precise, trace-level water analysis.

Innovation

Their innovation is multi-faceted: internal standard for precise quantification,
Raman spectroscopy for specificity, and pressure-assisted digestion with
solid-phase extraction for sample preparation.

Contaminant and Media

The focus for this project is trace-level (5-ppb) selenium in flue-gas
desulfurization wastewater from coal-fired power plants.

Technology Readiness Level

Selenium analysis in FGD water: TRL 3 – Proof-of-concept demonstration
Online, semi-automated water analysis using SERIES: TRL 9 - System proven
in operational environment

Main Point of Contact

Mark Peterman, Ph.D., info@ondavia.com, 510-576-0476

An Electronic Control Unit and Amine Analysis System
undergoing testing (left) and the installation for boiler
water analysis (right).
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Picoyune

Grant Information

Project: Plasmonic Mercury Sensor and Wearable Gas Detector
PI: Jay James
Grant Number: R43ES032383
Project Link: Picoyune

Presenter

Jay James, Ph.D., CEO, Picoyune

Technology

Their new mercury monitors use a miniaturized plasmonic detector that is
only 1 cubic centimeter. The unmatched portability allows new applications
in the field, including a wearable monitor.

Innovation

Plasmonic mercury sensing is uniquely selective and sensitive. The signal
is in the visible which removes the need for mercury lamps and allows the
integration of standard commercial photonics.

Contaminant and Media

Mercury in gaseous, liquid, and solid samples.

Technology Readiness Level

TRL 9 – System proven in operational environment

Main Point of Contact

Jay James, jay@picoyune.com, 510-915-0152

The Picoyune portable mercury vapor analyzer is highly
sensitive and selective to mercury.
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PowerTech Water LLC

Grant Information

Project: Targeted Lead (Pb) Removal for Drinking Water Purification
Using INCION; PI: Lindsay Boehme
Grant Number: R44ES028171
Project Link: PowerTech Water LLC

Presenter

Lindsay Boehme, Ph.D., VP of Engineering, PowerTech Water

Technology

ElectraMet is an electrochemical filter employing advanced carbon electrodes.
Electricity is used to create specific pH regions at each electrode surface to
precipitate metals that are permanently removed, providing a purified treated
water stream.

Innovation

The ElectraMet device is specific for lead (Pb) removal from drinking water sources,
does not saturate or foul from background salts and metals, and lasts longer than
competing technologies.

Contaminant and Media

ElectraMet is used to target heavy metals and is particularly selective for Pb removal
in drinking water. The target contaminant level after treatment is less than 10 ppb.
Treatment through the electrochemical filter is nearly instantaneous; flow rates of
more than 1 gpm can be achieved.

Technology Readiness Level

TRL 6 - Technology demonstrated in relevant environment

Main Point of Contact

Lindsay Boehme, lindsay.boehme@powertechwater.com, 859-600-1857, Ext. 100

New ElectraMet rolled cell design. Full-length view (left
panel) and top view (right panel).
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Rembac Environmental LLC

Grant Information

Project: Development of an Innovative Approach for In-Situ Treatment of PCB
Impacted Sediments by Microbial Bioremediation; PI: Craig Bennett Amos
Grant Number: R43ES032365
Project Link: RemBac Environmental LLC

Presenter

Kevin Sowers, Ph.D., President, Rembac Environmental LLC

Technology

Rembac’s technology is a consortium of anaerobic and aerobic microorganisms
that, respectively, dechlorinate and break the remaining biphenyl rings of PCBs
in sediment. Coupled with pellets that deliver activated carbon to sediments for
in-situ remediation, the technology offers a means to sequester and degrade
PCBs in sediment.

Innovation

The technology has been proven in small-scale pilot studies. The innovation
of this research project is in the large-scale growth and long-term storage of the
microorganisms, and large-scale inoculation of the activated carbon pellets, all of
which will expand applicability to sites with multiple acres of PCB-contaminated
sediment.

Contaminant and Media

Rembac’s technology targets PCBs in sediment. Laboratory mesocosm studies
consistently show 75-80% reductions in PCB levels. Field studies have been
performed on sites with t-PCB concentrations of up to 5 mg/kg and have shown
reductions of up to 52% in sediment PCB levels within one year.

Technology Readiness Level

TRL 5 – Technology validated in relevant environment

Main Point of Contact

Kevin Sowers, info@rembac.com, 410-855-4450

Application of
bioamended SediMite
using an air horn (left) and
SediMite activated carbon
pellets that are inoculated
with microorganism
consortium (right).
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Statera Environmental Inc.

Grant Information

Project: Composite Integrative Passive Sampler (CIPS)
PI: Damian Shea
Grant Number: R43ES030662
Project Link: Statera Environmental Inc.

Presenter

Damian Shea, Ph.D., President

Technology

They have developed a novel mixed-phase polymer passive sampling device –
the Composite Integrative Passive Sampler (CIPS) – that quantitatively samples the
environment as a chemical comes in contact with the polymer. The CIPS provides a
time-weighted-average exposure for the period of deployment (typically 1-4 weeks).

Innovation

The CIPS can sample a much wider range of organic chemicals than any current technology.
We have been able to detect and tentatively identify more than 5,000 chemicals and
quantitatively measure more than 300 of these chemicals in water.

Contaminant
and Media

The CIPS accumulates both polar and non-polar chemicals (log Kow range of 0.2-8.2) in
water and air, capturing a very large portion of the organic chemical exposome. It also
can be used to measure the bioavailable amount of chemical in water, soil and sediment.
The CIPS polymer can be extracted and analyzed using existing analytical methods, and
detection limits are low picogram-per-liter for most chemicals. The CIPS currently does not
reliably accumulate most ionic organic chemicals or metals, but research is progressing in
those areas. The cost of the CIPS will be comparable to other passive sampling technologies,
but with much broader application and much wider range of chemicals detected.

Technology
Readiness Level

TRL 4 – Validated in the laboratory for 300 chemicals and with limited field validation.
Additional laboratory and field validation is required before commercialization.

Main Point of Contact

Damian Shea, dshea@statera.org, 919-579-8086

The CIPS sampler being
deployed in a drinking
water well (left) and the
CIPS sampler inside a
copper mesh protective
cage (right).
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Stemloop Inc.

Grant Information

Project: A Paper-Based Synthetic Biology Platform for the On-Demand Testing
of Water Quality; PI: Khalid Kamal Alam
Grant Number: R43ES031899
Project Link: Stemloop Inc.

Presenter

Khalid Alam, Ph.D., Founder and CEO, Stemloop Inc.

Technology

Stemloop is developing a rapid, inexpensive, and easy-to-use sensor for the on-site
detection of lead and arsenic in water. Using a cell-free biosensor platform, the team
repurposes the natural sensing machinery used by microorganisms to detect lead and
arsenic into a simple, freeze-dried reaction that can be embedded on paper and activated
through rehydration by the sample of interest.

Innovation

Existing point-of-use tests are notoriously unreliable and lack sensitivity (i.e., paper strip
tests) or require significant expertise to perform and involves the transport and generation
of chemical hazards (i.e., acid precipitation). In contrast, Stemloop’s technology is not
hazardous, sensitive to parts per billion levels, and can be used by simply adding a drop
of the water to be tested directly into the reaction. Stemloop’s platform technology can be
adapted to sense the enormous diversity of contaminants sensed by microorganisms.

Contaminant
and Media

Their technology is focused on the detection of arsenic and lead in freshwater sources.
The target contaminant level is the low part per billion range of relevance to drinking
water and public health goals. Limitations that we are addressing in this project
include sensitivity, ease-of-use, and multiplexed capabilities for the semi-quantitative
determination of target contaminant concentration.

Technology
Readiness Level

TRL 3-4 – Demonstrated sensor proof-of-concept with a focus on technology development

Main Point of Contact

Khalid Alam, Ph.D., khalid@stemloop.com, 314-497-1984

Paper-based sensor
concept for the
on-demand testing
of lead in water.
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