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Fig. 1. (a) Apperance of the phantom with two components. The lower is a slow component
(sucrose gel) and the upper is a fast component (pure water). (b) The arranged phantoms in
MnCl2 aqueous solution. All of the border between the fast and the slow component is adjusted to
the same level.
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Fig. 2. Signal attenuation of DWI in each phan-
toms. (a) Water (solid line) and sucrose gels
(dotted line). (b) 8 wt%PVA gels (solid line)
and sucrose gels (dotted line). Each datum was
fitted by a least square method. All indicates
monoexponential decay with b factor.
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Fig. 3. Signal attenuation of DWI in phantoms
combined fast (water) and slow (sucrose gel)
component (a) 3:7 (b) 5:5 (c) 7:3 (fast:
slow). Each datum was fitted by a least square
method with eq. (3). All indicates clear biex-
ponential decay with b factor.
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Fig. 4. Signal attenuation of DWI in phantoms
combined fast (PVA gel) and slow (sucrose
gel) component (a) 3:7 (b) 5:5 (¢) 7:3
(fast: slow). Each datum was fitted by a least
square method with eq. (3). All indicates clear
biexponential decay with b factor.
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Fig. 5. Correlation between the ADCs and So
ratio of fast and slow components in the com-
bined phantoms a) water and sucrose gels, b)
PVA gels and sucrose gels. Straight lines are
original ADCs (solid lines) and the standard
deviation (broken lines) of each components.
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Fig. 6. Correlation between the derived fast
component fractions and the So ratio of fast and
slow components in the combined phantoms.
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A decrease in diffusion is observed in diffusion-weighted imaging (DWI) when apparent diffusion
coefficient (ADC) is measured in clinical diagnoses. ADC is used to assess acute brain infarction,
tumor malignancy, and therapeutic effects of chemotherapy. However, ADCs vary when calculated
with 2 different b-factors because the real signal decrement of DWI is a biexponential function of the
b-factor, assuming that the environment of water molecules is different in the intra- and extracellular
spaces. The component fraction estimated from least squares analysis of the biexponential DWI
curve differs from the actual component fraction.

We reproduced the biexponential signal attenuation using 2 phantoms that individually controlled
both diffusion and relaxation time, and we compared the measured ADC and component fraction with
their actual values. We found that the ADC of the fast component was obtained accurately, but the
ADC of the slow component was underestimated. Analyzing each component fraction accurately was
difficult because of the differences in initial signal intensity from the variation of T2 relaxation times
and proton densities. It is noteworthy that the mismatch between the derived and actual component
fraction was also observed in this phantom experiment.



