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Effect of Different Radicals on Proton Hyperpolarization for Dissolution DNP

Lama, B. (UF, Biochemistry and Molecular Biology); Elumalai, M. (AMRIS, UF) and Long, J. (UF, Biochemistry and Molecular Biology)
Introduction  

The dissolution dynamic nuclear polarization is a technique in which electron polarization of persistent organic radicals is transferred to the nuclei like 1H,13C or 15N using microwave radiation at very low temperature, then  rapidly dissolving with hot solvent and injecting the solution into a sample or organism for data acquisition via NMR or MRSI.
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 Even though dissolution DNP experiment with proton hyperpolarization is not very common due to the very short relaxation time of 1H nuclei, cross polarization transfer from 1H to 13C can increase the signal enhancement of 13C nuclei by four times.3 Proton hyperpolarization can also be used for hyperpolarized animal angiography and protein hyperpolarization.4
Experimental 


 Metabolic substrates with different radicals like 4-oxo-TEMPO, galvinoxyl etc. were dissolved in partially deuterarted or deuterated solvents with glassing agent. (1-13C) Sodium acetate and 50 mM 4-oxo-TEMPO were dissolved in 2:1 v/v D2O/ethanol-d6. For galvinoxyl radical study, 3.4 mg galvinoxyl was dissolved in 1:1 v/v ethyl acetae/DMSO-d6.  Samples were frozen in liquid nitrogen and polarized at <1.2 K for 30 minutes in 5 T magnet (AMRIS) with microwave frequency of ~140 GHz with 50 mW power. Polarization build up was monitored using same 2 µsec (5 W) pulse for every minute up to 30 minutes.
Results and Discussion
Proton hyperpolarizations of a series of samples were measured to study the polarization behavior of different radicals. Optimum concentration of radicals in sample matrix and suitable microwave frequency power were studied for both radicals. Microwave frequency sweep experiment of 1H polarization showed the similar behavior like 13C polarization with 4-oxo-TEMPO. Upto 65% proton polarization was obtained with TEMPO radicals.
Conclusions

Different parameters for the best proton hyperpolarization like concentration of radicals, microwave frequency power were optimized. Selection and optimization of the radical are crucial for the better proton hyperpolarization.
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Figure 1. The microwave frequency sweep of *H polarization for
samples containing TEMPO and galvinoxyl.





