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Study of Effect of Cations on 13C Hyperpolarization at 5 T and <1.2 K

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

Dissolution dynamic nuclear polarization (dDNP) technique involves polarization transfer from electron to the low abundant nuclei and dissolving frozen polarized samples with superheated water while retaining the high nuclear polarization level obtained at low temperature for NMR/MRI studies.
 ADDIN EN.CITE 

1, 2
 Presence of quadrupole nucleus in a sample matrix can change spin concentration, spin temperature and spin relaxation time affecting the hyperpolarization mechanism.3,4
Experimental 


 1-13C – Pyruvate containing different cations were prepared by neutralizing 1-13C – pyruvic acid with different bases.  Resulting salts containing different cations (Li+, Na+, K+, NH4+, tris base, Rb+, Cs+) were lyophilized and dissolved in 300 µL (1.5 M) 2:1 D2O:EtOH-D6 with 40 mM 4-oxo-TEMPO. Samples were frozen in liquid nitrogen, polarized and monitored using small flip angle for every five minutes up to 2 hours at low temperature (~1.2 K) at 5 T. 
Results and Discussion

Samples containing cations with bigger quadrupole moment such as 23Na, 39K, 85Rb etc. exhibit lower polarization while samples with cations having symmetrical and smaller quadrupole moment such as 7Li, 14N etc. polarize better. Sample with tris base shows better 13C polarization than sample with NH4+ because of the higher solubility even though both samples have similar cation.

Conclusions

Hyperpolarization studies of the pyruvates containing different nuclei shows that the extent of hyperpolarization is dependent on the nature of the cation present in the sample matrix. Solubility of the substrate is also important to achieve the higher polarization.
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Fig. 1'3C Polarization build up curves for 1.5 M pyruvate with different cations in 2:1

D,0-EtOH-Dg (300 uL) and 40 mM of 4-oxo-TEMPO radical.
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