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Cylindrical portion (A) filled with a solution of
PVP or BSA was placed in the container (B).
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Fig. 2. Relationship between viscosity and molarity

The viscosity (mPa-s) becomes higher as the molarity (mmol/1) becomes higher (a), while it becomes lower

as the temperature (°C) becomes higher (b).
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Fig. 3. Relationship between viscosity and DWT signal
Fig. (a), (b), (¢), and (d) show results of phantom experiments using solutions of 25°C BSA, 36°C BSA, 25
°C PVP, and 36°C PVP, respectively. In case of b factor is 0, the signal intensity of DWI decrease along with
high viscosity either using a solution of BSA or that of PVP.
The signal intensity of BSA is reversed in b factor above 1600 s/mm? (a), (b) and b factor 400 s/mm? with
PVP (c), (d). Fig. (e) shows the change of diffusion weighted images (DWI) using different solutions of
BSA and PVP. The arrow shows the solution of highest viscosity. As shown on Fig. (e), DWI signal intensity
is reversed with b factor 0 to 1000 s/mm? with PVP, but similar result is not observed with BSA.
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Fig. 4. The results of ADC in the phantom experiment

ADC s in the solution of 36°C BSA (a) and 36°C PVP (b) were derived from the data of b factors in a range
from 400 to 1000 s/mm?. It becomes higher as the temperature becomes higher, while it becomes lower as the
viscosity becomes higher. ADCs rapidly decrease in range of viscosity 0 to 20 mPa-s. Fig. 4(d) shows the
results of ADC images obtained in the phantom experiment.
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Fig. 5. The results of T2 relaxation of the phantom experiment using a solution of 25°C BSA and 25°C PVP
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Experimental Assessment of the Effect of Viscosity Change
on Signal Intensities by DWI and ADC Values
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We experimented to find the image contrast that underlies diffusion weighted imaging (DWI) and
apparent diffusion coefficient (ADC). We investigated the viscosity and temperature changes in DWI
and ADC using a phantom. The phantom was filled with a solution of bovine serum albumin (BSA) or

polyvinylpyrrolidone (PVP) as substitutes for intracellular macromolecules. DWI showed a higher

signal intensity as the viscosity increased, and a lower intensity as it decreased. ADC images showed

the opposite signal intensities, lower signal intensity as the viscosity became higher, and a higher in-

tensity as it decreased. ADCs rapidly decreased in the range of 0 to 20 mPa-s viscosity when com-
pared with a viscosity range of 20 to 160 mPa-s. When looking at temperature changes, DWI signal
intensity was higher at 25°C than 36°C, while ADC showed a higher signal intensity at 36°C than 25°C.
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