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Drug dissolution mechanism based on evaluation of polymer structure, mobility,
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Eudragit EPO (EUD-E) and naringenin in the first year, EUD-E and felodipine
in the second year, and EUD or PDEM, which is homopolymers of -E and aminoalkyl side chains, and
carbamazepine in the third year, were used to elucidate the drug dissolution mechanism based on
evaluation of polymer nanostructure, motility, and interaction. Effect of pH change on the structure

of the polymer in solution and drug solubilization
was investigated by small-angle X-ray scattering, atomic force microscopy, and nuclear magnetic
resonance. As a result, the relationships between polymer structure and solubilization ability,
polymer structure and crystallization inhibition ability, and protonation rate, polymer structure

and solubilization ability were clarified.
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1) pH 6.5.
350 O non-polymer solution
300 = EUD-E solution
EU D—E SAC ;i 250 NEUD-E/SAC solution
z : N
EUD-E 32 , | \ \
N 1Y 1Y I
2 100 \ § N §
z N\ N \ N\
; “ 50 \ N N N
Fig.2 EUD-E 0 § § § §
NAR EUD- pH 4.5
Figure 3. NAR solubility in EUD-E solution and EUD-E/SAC solution at different pH at
E pH 25°C (n=3, mean £ SD).
45 65 pH 6.5
15.2 pH 6.5 NAR Fig.3 EUD-E/SAC
NAR pH45 98  pHE5 114 SAC
EUD-E NAR pH Fig.3 'H HR-MAS NMR

pH EUD-E NAR NAR



pH 6.5 Fig4 EUD-E NAR pH 4.5

pH 6.5 NAR EUD-E
EUD-E/SAC pH 4.5 SAC NAR
EUD-E pH SAC
EUD-E EUD-E
-~ pH 4.5 EUD-E solution —#—pH 6.0 EUD-E solution
1
L
L-g 4
EUD-E o
B3
c
o
®
52
B
cuD-£ Bl
felodipine (FEL) 0 10 20 30 40 30 €0
Time (min)
Figure 5 Profile of supersaturation ratio of FEL in EUD-E solution after adding FEL
pH 4.5 pH 6.0 seed crystal (n = 3).
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EUD-E Figure 6 (a) Small-angle X-ray scattering (SAXS) profile and (b) Kratky plot obtained
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Figure 7 (Left) atomic force microscopy (AFM) topographical images and (right)
E cross-section profiles at each red line on topographical images of FEL crystal solid-

liquid interface after dropping (a) buffer, (b) pH 4.5 EUD-E solution, and (c) pH 6.0
FEL EUD-E EUD-E solution. The EUD-E concentration was 1.0 mg/mL.
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Figure 8 Kratky plot from SAXS profile of 1 mg/mL polymer solution at different pH.
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