ANATOMICALLY DETAILED HUMAN HEAD PHANTOM FOR MR TESTING PURPOSES
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head.

Methods: Graedel et al. developed 4-compartment head phantom [1]. In this
work, we developed an 8
compartment head
phantom from
segmentation of a high
resolution 3T MRI dataset
(Fig. 1) [2,3]. The
conductivity and
permittivity volumes were
developed by mixtures of
distiled water, CuSoys,
NaCl and/or ethanol for 7
tissues.  The dielectric
properties of each tissue
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Figure 2 — Rapid Prototype of Anatomically Detailed
Human Head Phantom from various angles and views
(seen from a. to f.) a) top angle of full head, b) internal

were measured using a CSF and right brain hemisphere, c) angle of entire
dielectric probe (SPEAG w head., d) brain outside of head, e) brain inside of head,

DAK) [4] with . and f) left angle of full head.
measurements calibrated Figure 3 — Comparison of experimental B, Maps of
between 200MHz and phantom in and in-vivo in 16-element TEM head coil
310MHz with the values

within Table 1. Using 3D printing, the wall thickness of each tissue compartment and
final tissue (combination of fat, bone, and skin) were SLA resin (DSM Somos®
WaterShed® XC 11122.) Each compartment is refillable with fluid through the chambers
within the designated tissue compartment.
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Once filled the phantom (Fig. 2) B;* Mapping and GRE sequences of the rapid prototype
phantom in a 16 TEM head coil were acquired with Siemens Magnetom 7T scanner.
The results of the experiments were compared to in-vivo imaging.

Discussion: The pattern of the Bi* maps (Fig. 3) both in-vivo and in the head phantom
are similar. The GRE sequence obtained are seen in Fig 4.

Results: The B1* maps and GRE sequences were qualitatively similar by comparing the
pattern.

Conclusion: We built an 8-tissue compartment phantom that will be used to validate
magnetic field distribution and SAR/temperature measurements/calculations. This
phantom can be used for various applications of electromagnetic waves propagating
through biological tissues at different RF frequencies. This work was partially supported
by NIH.
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Figure 4 — Phantom GRE sequence of the head
phantom in 16-element TEM head coil
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