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Using Holmium-DOTA to Produce Superior DNP Enhancements at 5T
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Introduction 

 Dissolution Dynamic Nuclear Polarization (dDNP) was introduced in 20031, and has rapidly progressed as an analytical method, showing promise as a metabolic imaging technique that does not rely on radionuclides. DNP transfers polarization from free electrons to coupled nuclear spins, and the efficiency of transfer depends upon a variety of parameters including the electron T1 and T2. From earlier experiments, it was determined that addition of small quantities of paramagnetic relaxation agents could significantly increase the nuclear polarization2. Holmium had previously been demonstrated to have superior characteristics at 3.35 T3. We determined the ability of Ho-DOTA to improve DNP efficiency at 5 T.  
Experimental 

Samples were prepared by dissolving sodium [1-13C]acetate into a 50/50 mixture of water and glycerol. The trityl radical was added to the mixture to a final concentration of 15 mM. Samples with 0 to 5 mM Ho-DOTA final concentration were made by adding a 50 mM stock solution of Ho-DOTA prepared in the same 50/50 water/glycerol mixture. Microwave sweep spectra were acquired at ~140 GHz ESR frequency and 1.2 K using the NHMFL homebuilt DNP system. To monitor the buildup, a 5 degree excitation pulse was applied every 3 minutes after the frequency was incremented. 
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Results and Discussion


Figure 1 demonstrates the profound change in character of the microwave frequency sweep of the [1-13C]acetate sample upon addition of the paramagnetic relaxation agent. Not only does it cause a narrowing of the enhancement manifold, but also produces a significant further enhancement of the DNP signal. Previous results using Gd3+ at similar fields had produced smaller gains4.  

Conclusions

Ho-DOTA has superior effects to gadolinium as an agent for increasing DNP signal enhancement5.  
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�Fig.1 Microwave frequency sweeps for sodium acetate samples doped with trityl radical and increasing levels of Holmium-DOTA complex. Note the significant narrowing of the enhancement manifold upon addition of even 0.5 mM relaxation agent. 











