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The Effect of Deuteration and Gd3+ Doping on 13C DNP at 5 T

Lama, B. (UF, Biochemistry and Molecular Biology); Kiswandhi, A.; Niedbalskia, P.; Goderya, M. ( UT Dallas, Physics); Long, J. (UF, Biochemistry and Molecular Biology) and Lumata, L.( UT Dallas, Physics)
Introduction  

Dynamic nuclear polarization (DNP) is a method of enhancing nuclear polarization by transferring the high polarization of electrons to the low abundance nuclei via microwave radiation at low temperature and high magnetic field. We have investigated the influence of glassing solvent deuteration and the inclusion of Gd3+ on 13C DNP at a field of 5 T using free radicals with wide and narrow ESR linewidths, 4-oxo-TEMPO and trityl OX063 respectively. This work has been published in RSC Advances, 2016, 15, 7032-7035.
Experimental 


 Samples were prepared using (1-13C)-sodium acetate (3.0 M) co-dissolved with 4-oxo-TEMPO (40 mM) or trityl OX063 (15 mM) in 1:1 v/v glycerol/water (deuterated or non-deuterated) and 2mM Gd-DOTA was added for Gd3+ studies. Samples were frozen in liquid nitrogen and polarized using 50 mW microwave irradiation at a frequency of 140.71 GHz (4-oxo-TEMPO) or 140.31 GHz (trityl OX063) up to 4 hours at low temperature (~1.2 K) at 5 T. 
Results and Discussion

At 5 T, deuterated glassing solvent resulted in a 40% improvement of the 13C DNP signal with 4-oxo-TEMPO free radical while a 60% decrease of the DNP signal was observed with small ESR linewidth trityl OX063. An addition of the Gd3+ complex led to a negligible slight decrease on the 13C polarization TEMPO-doped sample, but is beneficial for the trityl-doped sample with 30% improvement of the DNP-enhanced 13C polarization. 
Conclusions

Glassing solvent deuteration is beneficial for 13CDNP but very slight decrease in 13C DNP signal were observed when Gd3+ was added to TEMPO-doped samples. On the other hand, Gd3+ doping and non- deuterated solvent is still recommended for 13C DNP at 5 T when trityl OX063 is used as the polarizing agent. 
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Fig 1. The maximum polarization of the reference, deuterated, and Gd**-doped samples containing
trityl (a) or TEMPO (b) free radicals.
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