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Nondestructive Investigation of the Agglomeration and Sedimentation Process for
Nanosuspensions via NMR Relaxation of Water Molecules
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This study investigated an agglomeration and sedimentation of
nanoparticles in a suspension using nuclear magnetic resonance (NMR) relaxation. The nanosuspension
was prepared by wet bead milling using indomethacin and polyvinylpyrrolidone.

In this study, we focused on the water molecules, not nanoparticles, and obtained the T2
relaxation time (T2) of the water molecules using the low-field NMR instrument. During the storage
period at 25° C from O to 24 h, the T2 value rapidly increased at the beginning of the storage.
After that, the rapid increase in T2 values slowed down at ca. 4 hours.

In a suspension system, because the T2 value of water molecules is known to reflect the surface
area of the particle, the observed rapid increase in T2 value indicated an agglomeration of
nanoparticles. Therefore, it was shown that the measurement of T2 relaxation of a nanosuspension
could evaluate the agglomeration and sedimentation process.
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Figure 1. Chemical structures of drug and
stabilizer.
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Figure 3. (a and c) Transmission profiles of (a) indomethacin—PVP and (c) indomethacin—poloxamer 407
nanosuspensions during storage at 25 °C. The x-axis represents the vertical position of the sample bottle: positions “0”
and “1” correspond to the bottom and top of the suspension, respectively. The y-axis expresses the transmission signals.
(b and d) Mean transmission values as a function of storage period at 25 °C for (b) indomethacin—PVP and (d)
indomethacin—poloxamer 407 nanosuspensions. The nanosuspensions were prepared by 12 h of wet bead milling and
the transmission profiles were measured without dilution of nanosuspensions.
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