Title: A New Prototype for Real-time, time-resolved nanosecond fluorescence lifetime measurements.

Jerrie V. Fairbanks', Linda S. Powers "*", Matthew T. Nadolny', Peter W. Hall', Douglas W. Todd', Janet W. Roveda ", and

Walther R. Hlis, Jr. **

'Department of Electrical and Computer Engineering, University of Arizona, Tucson, AZ 85719
*Department of Biomedical Engineering, University of Arizona, Tucson, AZ 85719
*Sonoran Analytical Instruments and Diagnostics, LLC, 1106 N Anita Ave, Tucson, AZ 85705

* Ispowers @email.arizona.edu

Keywords: fluorescence, LED, PMT, PMT gating, metabolites

L Abstract Body (up to 250 words)

While fluorescence technologies have been used to measure
lifetime-based signals for many years, real-time measurements
can track the production of reactive species and other
intermediate/short-lived states in chemical reactions. Current
techniques employ laser excitation, but LEDs can also be used
which cause considerably less damage, especially to live cells.
We have developed a new high speed fluorescence prototype
instrument using high intensity LED pulses and novel PMT
gating technology. A set of adaptive pulse width signals
generated by a precision timing circuitry are driven through the
LED using a comparator-based push-pull architecture. This new
timing circuitry also generates PMT gating pulses which are
applied to the dynode chain via high voltage operational
amplifiers. LED pulses with falltimes (99%) as short as 2ns and
PMT gating times (10% to 90%) of 3.6ns have been achieved.
The prototype has been used to measure the fluorescent lifetimes
of dyes with/without binding to biological molecules and intrinsic
metabolites in live bacterial cells.
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