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Abstract: Objective To research the interaction between mesoporous silica nanoparticle (MSN) carriers and loaded poorly-water
soluble drugs, and exploring the factors that have important impacts on release rate. A mathematical model for predicting the release
behavior of insoluble drugs-mesoporous silica delivery system was summarized. Methods Sol-gel method was used to prepare
mesoporous silica carriers. Solvent evaporation method was used to load drugs. The morphology and pore structure of the carrier
were analyzed by SEM and TEM. The specific surface area and pore size distribution of the carrier were studied by the specific
surface area analyzer. The drug loading amount and drug hydrogen bonding receptor were selected as the factors to analyze the
release behavior. The release experiments of two factors-three levels were performed by Design Expert software, and the in vitro

release experiments were carried out. The mathematical model was fitted with 2 h and 24 h accumulative release amount as
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dependent variables.Results The MSN prepared by sol-gel method was spherical, with a diameter of about 400 nm and a radial pore
with an uniform pore size of 3.6 nm. The fitting model showed that, the 2 h accumulative release amount was more affected by drug
loading than by the number of hydrogen bonding acceptors. With the increase of drug loading, the 2 h accumulative release amount
decreased gradually. If the number of hydrogen bonding acceptors is 6 and the drug loading is 50%, 50.31% will be the minimum 2
h accumulative release amount within the range of this study. The 24 h accumulative release amount showed the opposite trend with
the change of the number of hydrogen-bonded receptors according to the drug loading. When the drug loading was low, it was
positively correlated with the number of hydrogen-bonded receptors; when the drug loading was high, it was negatively correlated
with the number of hydrogen-bonded receptors. And if the number of hydrogen bonding acceptors is 6 and the drug loading is 10%,
there will be the maximum 24 h accumulative release of 99.44%. Conclusions The effect of the number of hydrogen bonding
receptors on the release behavior of drugs is not very significant. In contrast, drug loading has an important effect on drug release
rate. Low drug loading can achieve the rapid release of 2 h, and the complete release of 24 h, and high drug loading had the adverse
trends.
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Fig. 1 N, adsorption - desorption isotherm (A) and pore size distribution curve(B)
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Fig. 3 In vitro release profiles of nimodipine (A), metronidazole (B), and disulfiram (C)
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Fig. 4 3D plots of influence of number of hydrogen bond acceptor X, and drug loading degree X, on cumulative release in 2

h (A) and cumulative release in 24 h (B)
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