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Business and Activity Section

(a) Contract Activity

Discussion about contract modifications or proposed modifications:  N/A
Materials purchased:
1. fluorescent tags
2. chemicals for synthesizing chemical tags and metal salts
3. general chemical supplies

(b) Status Update of Past Quarter Activities

In this quarter, my students Jose L. Lorie Lopez and Pamela Smecellato has demonstrated selective binding of a florescent tag, FerroFar Red (SiRhoNox-1) to Fe 2+ in an aqueous solution.  To perform this work, we had purchased several fluorescent dyes including FerroFarRed and several salts including simple salts of Fe2+, Fe3+, Ni2+, Cr3+, Cu+, Al3+, Ca2+, Na+, K+, Mg2+, Mn2+, Co2+, Zn2+.  Jose and Pam were trained on the fluorimeter available in the Chemistry Department.  To start, Jose and Pam performed a series of calibration systematically to ensure accurate data collection.  Figure 1 shows the structure and of the fluorescent tag FerroFarRed that has an excitation wavelength of 630 nm and detected at 660 nm and the experimental schematic for chelating the tag to the metal center.  The concentration of the metal ions and tag were kept in the µM regime.  Figure 2 shows selective binding of the fluorescent tag to Fe2+.





[image: ]Figure 1.  Structure of the FerroFarRed (SiRhoNox-1) and a schematic of the experimental procedure to chelate the fluorescent dye to metal ions in aqueous solution.
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Figure 2.  Fluorescence of FerroFarRed (SiRhoNox-1)-metal ion complex excited at 630 nm and detected at 660 nm.  Initial metal cation ion concentration is around 20 uM and 1uM for alkali and alkali earth cations and the tag concentration was 2 uM.







FerroFarRed requires an incubation time of 1 hr at 37 oC to complex with the metal ions, as described in the literature.  We had therefore explored the effect of time and temperature on the fluorescence dependence of Fe2+ as shown in Figure 3.  We found that the fluorescence signal is attenuated at room temperature.  The fluorescence signal increases with complexation time between 0 to 45 min.  Interestingly, the complex remains stable, such that even after 3 days of complexation, a significant amount of fluorescence signal can still be detected.
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Figure 3.  Fluorescence of FerroFarRed (SiRhoNox-1)-metal ion complex excited at 630 nm and detected at 660 nm as a function of time and temperature.  Initial metal cation ion concentration is around 20 uM and 1uM for alkali and alkali earth cations and the tag concentration was 2 uM.


In the next reporting period, we plan to investigate the (1) effect of pH, (2) another set of fluorescent tag that could be more selective to Fe3+ over Fe2+, (3) generate corrosion products from corroding stainless steel coupons and introducing the dye.

In addition to weekly meetings with the students.  During this reporting period, the students were also introduced to my collaborator Narasi Sridhar and we had a productive meeting.

(c) Cost share activity

Cost share is 0.5 mo academic salary per year ($5501) for Anne Co, so for this quarter this amount to $1834.  Cost share for Sridhar Narasi is $28000 per year from DNV, for this quarter, this amount to $7000.  The total cost share for the quarter is $8834.


(d) Task X: Task Title
Task 1:  Identified and tested fluorescence tag for selective Fe2+ detection.
Task 2:  Investigated the effect of temperature and complexation time on the fluorescent signal.
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Fluorescent tag: FerroFarRed (SiRhoNox-1)
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All reactions occur in a 0.2 % DMSO solution in water

v Metal ions (20 uM transition metal ions and 1 mM alkaline/alkaline
earth ions)
oo ¥ FerroFarRed (2 uM)
1 hour
Experimental:
O 1 hour reaction in a 37 °C bath (as described in literature)

O Excitation wavelength of 630 nm and detection at 660 nm.
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