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I ntroduction
The use of superparamagnetic materials has shown promise for contrast generation in atherosclerosis imaging, stem cell research, and
catheter tracking. However, the associated negative contrast created by susceptibility artifacts can be difficult to discriminate from
other potential sources of signal voids (absence of tissue, motion artifacts, calcifications, etc.). For these reasons, we have developed
I nversion-Recovery ON-Resonant water suppression (IRON), an imaging methodology that enables the signal-enhanced visualization
of non-diamagnetic materials. The technique is introduced and first in-vitro results obtained in iron-loaded stem cells are discussed.
M ethods
The local external field-shift of a non-diamagnetic spherical particle exposed to the static magnetic field (Bo), can be described as
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in which AK is the difference in susceptibility, and r and a refer to the distance
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Results

While a signal void is obvious at the injection site of the cells on the
conventional fast spin-echo image in Figure 2A (CNR~14), the use of IRON
leads to a substantial signal enhancement in the same region (Figure 2B). In
this figure, the surrounding agarose appears signal-attenuated and a CNR of
~47 was measured. In Figure 2C-E, consistent with Equation 1, the
characteristic dipolar field surrounding the cells can be appreciated as signal
enhancement. With BWyer Of 100HZ, 170Hz and 340Hz, CNR amounted to

Figure 2 In-vitro IRON imaging of iron-loaded stem cells (dashed
8 d 2 2 ) arrows) was performed without (A) and with (B) on-resonant water
40, 24 and 7 while the signal-enhanced area was 24mm?®, 16mm*, and 6mm®, | suppression. Imaging perpendicular to the vein (C-E) with incremental
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while 54.73° is predicted by Equation 1 (YAB(©g)=0). and minimum signal intensity.

Discussion and Conclusions
IRON is an MRI methodology that enables the selective signal-enhanced visualization of superparamagnetic nanoparticles with very
high positive contrast. A good quantitative and qualitative agreement between theory and practice was found, and the size of the
signal-enhanced area can be controlled by adjusting BWuer. The first successful in-vitro results were obtained in iron loaded stem
cells. Additional potential applications include the visualization of iron uptake of macrophages and passive catheter tracking. The
method remains to be compared with alternative approaches[1, 2].
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