The Glenn Alliance for

echnology Exchange
is a partnership of the
NASA Glenn Research
Center, Battelle Memorial Institute, and the Ohio
Aerospace Institute, whose purpose is to boost Ohio’s
economy by helping local companies turn NASA tech-
nologies into private-sector products.

The GRC/OAI team is uniquely qualified and experi-
enced for this effort. The chemical synthesis of these
dyes has been developed at GRC as a part of a 20-year
program to develop and apply organic photochemistry
to polymer synthesis. This work has resulted in several
publications and two US patents. This team has a com-
bination of over 40 years of experience in dye synthesis,
photochemistry and fluorescence spectroscopy. This
unique expertise is well suited to the further develop-
ment of these sensors.

OAIOhio Aerospace Institute

The Ohio Aerospace Institute is a private nonprofit
organization of university, industry, and federal partners
supporting collaborative efforts in aerospace research,
education, and training. To date, OAI has managed more
than $170 million in collaborative activities aimed at
building Ohio’s aerospace economy.

Under the auspices of the Glenn Alliance for Technol-
ogy Exchange (GATE), OAl is in the process of putting
together a consortium to collaborate on advanced dem-
onstration projects, to further develop the dyes and inte-
grate them into devices. Consortium activities will be
focused on technical issues, defined by the consortium
members themselves, which would enable the partici-
pants to move forward with their own specific applica-
tions. IP issues are addressed in a Joint Collaboration
Agreement to enable a competitive advantage for the
participants. Funding is cost shared among NASA
(funds in place through an earmark) and the consortium
members. Getting involved NOW gives consortium
members an opportunity to influence the direction and
specifics of the demonstration projects.
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Because of its high sensitivity and ease of use, fluores-
cence is an attractive method for the detection of chemi-
cal and biochemical species. New dye molecules with
high chemical specificity and good sensitivity are
needed for the detection of chemical and biochemical
species for use in a variety of applications including
high throughput drug screening, home health care, e.g.,
glucose monitoring for diabetics, and Homeland Secu-
rity (detection of chemical and biological warfare
agents). NASA applications for this detection method
include air and water quality monitoring for the Shuttle,
International Space Station, and future human explora-
tion missions. One approach that has received consider-
able attention is the development of “on-off” sensors —
molecules which, by themselves, do not fluoresce, but,
when exposed to a certain chemical become fluorescent.
Recent work by GRC and OAI has led to the develop-
ment of a new family of “on-off” fluorescent sensors
with the capability of detecting a wide variety of chemi-
cal species. Current versions of these compounds have
been demonstrated as efficient sensors for pH, amino
acids, and Sarin nerve gas. These compounds are capa-
ble of detecting both gasses and liquids with high sensi-
tivity — below parts per billion. Newer versions are
being developed which are capable of detecting metals
and glucose. These dyes have the potential for broad
application in NASA missions, Homeland Security,
biology and medicine.
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These new dyes offer distinct advantages over other
approaches:
e  Better sensitivity than other fluorescent sensors —
easy to detect “on” state
e  Better speed and versatility over other “on-off”
Sensors
- Rapid reaction/activation kinetics not influ-
enced by conformational changes as are some
other “on-off’ sensors
- Straightforward synthesis
- Design flexibility
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Can be used as molecular sensors for:

e Homeland Security and Defense -
chemical warfare agents

e Biomedical - fluorescent tag for
proteins, glucose monitoring, drug
screening, gene expression,
photodynamic therapy

e Chemical - pH, metal ions

The three largest challenges to developing this

technology for commercialization are:

1. Modify and optimize dyes to increase desired
specificity to analytes

2. Demonstrate efficacy as protein tag

3. Integration into actual devices/kits or other applica-
tions

Additional research is necessary to attack these
challenges. Partnering with other technology providers
and end users is necessary to scale up the dyes and
integrate the sensor into devices.




