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1-H Quadrature Transceiver Surface Coil for IN VIVO Mice Imaging and Spectroscopy
Elumalai, M. (AMRIS, UF); Banan, G. (Department of Physics, UF); Kasinadhuni, A.K. (Department of Biomedical Engineering, UF) and Mareci, T.H. (Department of Biochemistry and Molecular Biology, UF)
Introduction 

A 1-H imaging and spectroscopy transmit-receive (TX-RX), quadrature surface coil was constructed for use in a 17.6 T vertical magnet. Surface coils offer better sensitivity than volume coils and the high magnetic field strength offers better signal strength and imaging resolution. Along with an animal supporting system to accommodate mice imaging, the surface coil was designed to study the brain in vivo. A major challenge was to fit the surface coil inside a 33 mm ID volume birdcage coil within an existing modular rat probe. Another challenge was to tune the coil in quadrature mode at 750 MHz. Here we report the design of 17.6 T quadrature surface coil and animal supporting system developed for brain imaging in mice. In the future, we will convert this surface coil design to operation as a RX-only surface to function with a TX-only volume coil for optimum performance. 
Methods:

The surface coil former was machined using G-10 fiberglass and designed to slide in the mouse stereotaxic frame. The stereotaxic frame was 3D printed in PLA. It was designed to fit within the larger rat cradle (See Fig. 1) attached to the body extension tube of the probe body. The frame also includes an adjustable bite bar and ear bars to secure the mouse in place (See Fig. 2). The surface coil was constructed by baking the copper coil pattern with polyamide base on the G-10 former using Eco bond, a two-part epoxy resin. The coil was driven at two ports, 90 degrees from each other to achieve quadrature operation (See Fig. 3). In order to eliminate cable currents, bazooka baluns were used. The coil was tuned to 750 MHz using ATC 100B chip capacitors and variable tuning/matching was achieved by using Voltronics (1 to 8 pF, NMA1T8) trimmer capacitors.
Results 


In the AMRIS Facility, the coil was tested using 17.6T, 89 mm bore magnet interfaced with Bruker imaging/spectroscopy console. Both 0 and 90 degree channels were tuned and matched individually at -35 dB and SNR was recorded using Bruker’s quality assurance pulse sequence. The parameters used in the pulse sequence are TR = 2 sec, TE =10 msec, matrix size of 128 x 128, FOV of 15 x 15 mm, and slice thickness of 0.5 mm. Figs. 4 and 5 shows 0- channel with SNR of 63.14 and 90- channel with SNR of 55.11.
Conclusion

We designed and built a surface coil, compatible with the rat modular probe, with SNR in individual channels. In the future, we will be testing the surface coil in quadrature mode to show SNR improvement. 
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Fig.1 Shows surface coil and mouse frame positioned within the rat cradle





Fig.3: Mouse frame with surface coil and phantom





Fig.2: Shows design pictures of surface coil, bite bar and ear bar





Fig.4: Linear 0-Ch showing SNR 63.14





Fig.5: Linear 90-Ch sowing SNR 55.11
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