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Suspended-state NMR

Structural evaluation of solid-liquid interface of drug nanoamorphous by
suspended-state NMR
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The structure and molecular state of CyA amorphous nanoparticles in a
suspension consisting of a cyclic peptide cyclosporine A (CyA) and a stabilizer poloxamer P407
(P407) were investigated using various analytical methods. Suspended-state NMR could evaluate the
difference in the molecular state of the P407 at the solid-liquid interface between amorphous and
crystalline drug nanoparticles. It was revealed that P407 was incorporated not only at the
solid-liquid interface but also inside the particle. Furthermore, it was found that the amorphous

nanoparticles transformed into a crystalline nanoparticles through oriented attachment, which is a
non-classical crystallization theory.

NMR  cryo-TEM



suspended-state NMR

suspended-state NMR

A (CyA)
(PEO) (PPO)-PEO ABA
poloxamer 407(P407) P407 (50 mg/mL) CyA 100
mg/mL (PM) PM
( DVT15) GM

Suspended-state NMR IJNM-ECX-400 NMR (9.39T; JEOL)

4 mm NMR MAS 5 kHz
1 CyA
GM | Freshly prepared GM suspension
Fig.1 DLS

370 nm

Cryo-TEM
AFM 50nm
GM X Particle size (nm)
BCNMR
CyA
GM CyA
GM 25°C 1
Fig.2 DLS 200 nm
Cryo-TEM
GM
X 13C NMR
CyA
CyA
3D
cryo-TEM
CyA
CyA 50 nm
(370 nm)
200 nm CyA

Figure 2. Cryo-TEM image and particle size distribution
pattern of the 1 month-stored GM suspension. The particle
morphology is illustrated by 3D modeling.
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Figure 3. 13C CP/MAS NMR spectra of the freshly prepared and 1 month-
stored GM suspension.
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Figure 4. Time-resolved cryo-TEM measurements
of the GM suspension upon storage at 25°C .
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Figure 5. A schematic representation of oriented
attachment observed in the CyA nanosuspension.
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