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Localized 13C in-vivo Spectroscopy and DNP
Collins, J.H.P. (UF, Biochemistry & Molecular Biology); Downes, D.P. (UF, Biochemistry & Molecular Biology) and Long, J. (UF, Biochemistry and Molecular Biology.)
Introduction


Combining MR imaging techniques with the recently developed method of dissolution dynamic nuclear polarization (dDNP)1 greatly enhances the potential of in-vivo studies and allow spectral spatial imaging of 13C labelled metabolites. To study different structures within the animal, the signal must be localized to a given voxel. The hyperpolarized signal presents a number of challenges when using traditional localization techniques2. One of the major issues with the basic PRESS localization sequence is that regions of the sample will experience only a single refocusing pulse, leading to inverted magnetization. In a DNP experiment the system cannot be allowed to relax to equilibrium, so mixing between these regions will lead to a rapid loss in signal. To overcome these limitations, we are developing two new DNP compatible 13C localized spectroscopy sequences: DNP Enabled PRESS (DEPRESS), and PRESS for Hyperpolarization with Adiabatic SElective Refocusing (PHASER). These sequences both apply additional refocusing pulses such that all regions experience an even number.
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	Figure 1. a) Proposed DEPRESS pulse sequence
	1.b) Proposed PHASER pulse sequence


Experimental


The proposed sequences have undergone preliminary in-vivo testing. A small 2 cm diameter 13C surface head coil was used for testing, with a larger 60 mm volume 1H coil was used for shimming and structural imaging. Hyperpolarized [1-13C] pyruvate was injected into the femoral vein of the Sprague-Dawley rats, and a time course of spectra acquired every second over a voxel covering the entire brain.
Results and Discussion

 Initial results suggest that the DEPRESS and PHASER sequence show significantly improved SNR compared to the traditional PRESS sequence, with a reduction of hyperpolarized signal loss. The DEPRESS gives the best SNR, while the PHASER the slowest signal decay. The results still fall short of those seen when no localization is used, and work is ongoing to optimized the r.f. pulses and pulse sequence timings. 

Table 1: Relative SNR and effective T1 observed in-vivo
	Sequence
	Relative Peak SNR
	In-vivo T1eff (s)

	Non-localized
	1
	15.3

	PRESS
	0.11
	5.3

	DEPRESS
	0.46
	7.7

	PHASER
	0.26
	12.8
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