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Abstract The methotrexatum/layered double hydroxide (MTX/LDH) compounds with different particle sizes were pre-
pared by controlling the dropping speed of precipitator, using the coprecipitation method in alcohol-water solvent and
NH;H,0 as precipitator. The influence of the dropping speed of precipitator on the structure and morphologies of
MTX/LDHs was systematically characterized by X-ray diffraction (XRD), transmission electron micrograph (TEM) and fou-
rier transform infrared spectroscopy (FT-IR). The results indicated that MTX anions were intercalated into the LDH interlay-
ers with a declined monolayer and the angle of inclination changed with the variation of the dropping speed of precipitator.
Furthermore, the dropping speed of precipitator affected the crystallinity and particle size as well as arrangement way of
MTX in LDH interlayers, when the dropping speed is 0.100 mL/s, the products have the highest crystallinity and the maxi-
mum diameter. All the MTX/LDHs particles exhibited hexagonal platelet morphology with round corner and good monodis-
persity. At last, the release properties of MTX/LDHs with different particle sizes were studied in phosphate buffer. The results
indicated that the smaller nanoparticles have higher drug-loading capacity than those of the larger ones and when the angles
of inclination keep almost constant, the smaller nanoparticles have the longer release time than those of the larger ones. In
addition, four kinetic models (first-order equation, Higuchi equation, Bhaskar equation and Ritger-Peppas equation) were
used to study the release kinetics of MTX from the LDH interlayers, and it was found that the mechanism for drug release can
be well described by the Ritger-Peppas equation, revealing that the release mechanism of MTX/LDH belongs to drug diffu-
sion and Fickian diffusion is the rate limiting step. First of all, we have explored a new way to synthesize LDH compounds
with different particle size in the guarantee of the angles of inclination of anions in interlayer keeping similar.

Keywords nanoparticles; layered compound; release property; dropping speed of precipitator; methotrexatum
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Figure 1 XRD patterns of MTX/LDH compounds obtained at different
dropping speed of precipitator

(a) disposable dropping; (b) 0.100 mL/s; (¢) 0.050 mL/s; (d) 0.025 mL/s
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Figure 2 Scheme of the arrangement of MTX/LDH compounds ob-
tained at different dropping speed of precipitator
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Figure 3 FT-IR spectra of MTX/LDH compounds obtained at different

dropping speed of precipitator
(a) disposable dropping; (b) 0.100 mL/s; (¢) 0.050 mL/s; (d) 0.025 mL/s
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Table 1 Characteristic data of MTX/LDH compounds obtained at different dropping speed of precipitator

Sample Dropping speed Basal spacing/nm Interlayer spacing/nm Angle of inclination/(°) Mean particle size/nm
1 disposable dropping 2.2793 1.7993 58.07 84.05
2 0.100 mL/s 2.1377 1.6577 51.44 113.70
3 0.050 mL/s 2.1493 1.6693 51.94 100.25
4 0.025 mL/s 2.1493 1.6693 51.94 104.90
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Figure 4 TEM pictures and distribution of particle size of MTX/LDH compounds obtained at different dropping speed of precipitator
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(a) disposable dropping; (b) 0.100 mL/s; (c) 0.050 mL/s; (d) 0.025 mL/s
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Figure 6 Plots of different kinetic models for the release of MTX from the MTX/LDH compounds obtained at different dropping speed of precipitator

(a) disposable dropping; (b) 0.100 mL/s; (c) 0.050 mL/s; (d) 0.025 mL/s
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Table 2 Fitting parameters of different kinetic models for the release of MTX from the MTX/LDH compounds obtained at different dropping speed of
precipitator (a) disposable dropping; (b) 0.100 mL/s; (c) 0.050 mL/s; (d) 0.025 mL/s

first-order eq. Higuchi eq. Bhaskar eq. R-Peq.
Sample
R ky R ke R ks R k n
(a) 0.9622 0.0047 0.9564  0.0375 0.9881 0.0192 0.9825 0.1051 0.3730
(b) 0.8753 0.0032 0.9018  0.0267 09372 0.0135 0.9651 0.2279 0.2367
(c) 0.9296 0.0026 0.9530  0.0287 0.9739  0.0106 0.9836 0.1315 0..3067
(d) 0.9384 0.0034 0.9405 0.0327 0.9771 0.0139 0.9633 0.1147 0.3507
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