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Implementation of EPSI Sequence for dDNP 13C Metabolite in-vivo Imaging
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 will greatly enhance the potential of in-vivo studies and allow spectral spatial imaging of 13C labelled metabolites. To this end, an Echo Planar Spectroscopic Imaging (EPSI) sequence2 is being implemented on the 11 T and 4.7 T horizontal imaging systems.
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	Figure 1: Overlaid 13C magnitude image (color), with 1H structural image. The 13C image has been zero filled to 128 × 128. The signal from the acetate is too small to observe in the 13C image.
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	Figure 2: Average EPSI Spectra for images. The peak at 172 ppm corresponds to [1-13C] Pyruvate. 





Testing of the EPSI sequence on both 13C labelled phantoms, and with dDNP injections of hyperpolarized [1-13C] labelled pyruvate into a phantom have been conducted. Two tubes, one contained 5 ml of water, the other with 1 M [1-13C] Acetate in water were used as the phantom. The HP pyruvate was injected into the water filled tube, and then a sequence of  EPSI images were acquired. A 2 cm diameter 13C surface r.f. coil was used to acquire the 13C data. A larger 60 mm volume 1H coil was used for shimming and structural imaging. Tests have been conducted on both the Varian 11 T and 4.7Y Horizontal bore systems. Data are only shown from the 11 T. In vivo experiments were conducted by injecting the HP Pyruvate solution into the femoral vein of a Sprague-Dawley rat. The 13C coil was place on the head of the rat to obtain brain images. EPSI 13C images were acquired at 16 × 16, with 64 echoes and an effective sweepwidth of 18 ppm. 1H structural images were acquired with a standard 128 ×128 spin echo sequence. Both sequences used an isotropic FOV of 40 mm, with a slice thickness of 10 mm. 
Results and Discussion

The EPSI sequence has been successfully setup on both the 4.7  T and 11 T varian instruments at the AMRIS facility, and is available for other users. Tests on a phantom in the 11T have been successfully conducted; a sample image is shown in figure 1. A time series of average spectra obtained from the EPSI sequence are shown in figure 2. Both spatial and spectral separation of the 13C signal The SNR from the phantom is similar to that seen in previous in-vivo experiments on rat brains. Work is ongoing to further optimize the coil setup and adiabatic r.f. pulses used to further improve SNR in the in-vivo experiments.  These experiments will provide valuable information regarding the metabolization of pyruvate to lactate in different regions of the brain. 
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