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Introduction


The goal of the proposed project is the development of a spin-echo based Magnetic Resonance Elastography (MRE) acquisition technique for the application to mouse brain at AMRIS. We plan to achieve this goal in three steps: i) Implementation of standard spin-echo MRE applied to a tissue simulating gel phantom.  ii) Implementation of standard spin-echo MRE applied to in vivo mouse brain. iii) Development of spin-echo EPI MRE. Up to the present we have successfully completed the first step. The MRE sequences developed at UIC are compatible with the 11.1T MRI system at AMRIS. In the next steps, we have to test the functionality of the vibration setup, which was custom-built at UIC for use at AMRIS, applied to in vivo mouse brain and subsequently will design the spin-echo EPI MRE sequence.
Experimental 

The spin-echo MRE acquisition technique, which was developed at UIC [1], was implemented on the 11.1T Agilent MRI at AMRIS. Hardware needed for MRE, such as the sample holder including the piezoelectric stack, the waveform generator, the amplifier, the DC offset and the oscilloscope was temporarily provided by the UIC MRI group. The functionality of the sequence was tested using a tissue simulating gel phantom. The mechanical actuation frequency was 1000 Hz.
Results and Discussion

	       One snapshot of mechanical wave propagation at 1 kHz in the tissue simulating gel phantom is illustrated in fig. 1. The wavelength is approx. 7 mm, which indicates a phantom stiffness on the order of 50 kPa. The UIC MRE set-up for mouse brain has been successfully implemented at AMRIS and tested in a gel phantom. Next the acquisition technique needs to be translated to in vivo mouse brain. To this end, an animal protocol needs to be established at AMRIS. Also the additional hardware needed for MRE, such as the piezoelectric stack, the waveform generator, the amplifier, the DC offset and the oscilloscope, needs to be procured at ARIS.
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	Fig.1 MRE on a tissue simulating gel phantom. The MRE phase image corresponds to a snapshot of mechanical wave propagation at 1000 Hz. The colors encode in- and out-of-plane displacements on the order of 2 m.
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