[image: image1.jpg]<



[image: image1.jpg]

Spin Dynamics of DNP Samples
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Introduction 

Dissolution DNP is a technique that promises to revolutionize MRI and imaging spectroscopy by producing huge increases in MRI sensitivity. However, the experience of the DNP community to date is that throughput is limited by the large difference between polarization times of an hour or more versus the limited time for a measurement of a couple of minutes. This causes inefficient use of equipment and low duty cycles for MRI measurements. We are seeking to improve polarization efficiency by understanding the spin dynamics involved in DNP whereby electron spin polarization is converted into nuclear polarization. We have studied the electron spin dynamics of a range of trityl radicals and poly-radicals over a range of concentrations in different solvent mixtures, and have a limited understanding of some of the molecular properties that affect spin dynamics.1
Experimental


Measurements of the spin dynamics of nuclei in mixtures of radicals are to be measured under DNP conditions at 5 T using the homebuilt DNP polarizer located at the AMRIS facility at UF. 13C Polarization buildup and decay times as a function of concentration, solvent mixture, temperature and spectral position will be recorded. The results of these measurements will provide the data to model the entire polarization process from electrons to nuclei. We will be able to understand how concentration, EPR lineshape, and the chemical properties of trityls and solvent affect polarization efficiency. Better understanding of the polarization process allows more efficient DNP with higher throughput and will eliminate much of the time consuming optimization of polarization conditions that must be performed for each target compound.

Due to the small volumes involved in the experiments, a new sample holder design is currently being developed that will allow for a sealed capillary contained the sample to be held in the polarizer. The sealed capillaries allow for the samples to be repeatedly studied under different conditions with no concern of sample loss or contamination.

Results and Discussion

The initial design and fabrication of the sample holder is completed, and testing is ongoing to confirm its suitability for use with the polarizer. Once done so, further experiments on radical mixtures will commence.
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