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Progress in the study of mesoporous silica nanoparticles for biomaterial applications
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Abstract : Mesoporous silica nanoparticles have the advantages such as large specific surface area and easy modification, adjust-
able pore size,high drug loading capacity ,and have become a drug carrier attracting much attention. However, the application of
this mesoporous material in the field of biomaterials still has many problems,such as the inability of large — scale particle prepa-
ration and the lack of toxicity assessment and prognostic adverse effects of nanoparticles. This paper mainly introduced the prep-
aration method and classification of mesoporous nanomaterials , and focused on the progress and shortcomings of their application

in the field of biomaterials , aiming to provide a reference for the application of mesoporous materials in the field of biomaterials.
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Table 1 Mesoporous materials are divided by pore size
fL4% (nm) <2 2 ~50 >50
LS AL A fLB R KA

AR LA AR LA R4S, 4 MSNs 732 LA
T, WAL 2.
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Table 2 Common types of MSNs!'®]

MSNs &7 TEBL fL42 (nm) T M) 27 3k

MCM -41 2D hexagonal p6mm 1.5~8 C,TMA* (n = 12~18)* [17 -19]

MCM -48 3D cubic la3d €, TMA™ (n = 16) [20 -21]

Cis-12-16

MCM - 50 Lamellar p2 C,TMA* (n = 16) (19, 22]
SBA -3 2D hexagonal p6mm C,TMA* (n = 14 ~18) [19,23]
SBA - 15 2D hexagonal pomm Gemini surfactants® [11,24 -25]
KIT -5 Cubic Fm3m F127¢ [26 -27]
FDU -12 Cubic Fm3m 10 ~27 F127 [28 -29]
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Fig 3 Redox-responsive degradation of particles for efficient release of pore —loaded drugs
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