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β-Galactosidase entrapment in silica gel matrices
for a more effective treatment of lactose intolerance

Effect of textural properties on the
drug delivery behaviour of nanoporous TiO2 matrices

Controlled release of metoprolol
tartrate from nanoporous silica 
matrices

1. One-step synthesis of silica gel used
in controlled release of drug

2. Ibuprofen delivery behaviour on MCM-41: 
influence of organic groups amount



Control the rate, period and modality of drug 
delivery and target specific area of the body

Controlled 
Drug Delivery Systems

Immediate and total transfer of the active 
molecule to the organism

Traditional Pharmaceutical 
Forms
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�maintenance of drug levels 
within 

a desired range
(eliminating both under-and 

overdosing)
�need for fewer administrations

�optimal use of the drug
�increased patient compliance
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resistance to microbial attack resistance to microbial attack resistance to microbial attack resistance to microbial attack 
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Interaction
between matrix

Diffusion
through the 

matrix

ReleaseReleaseReleaseReleaseReleaseReleaseReleaseRelease ofofofofofofofof activeactiveactiveactiveactiveactiveactiveactive agentagentagentagentagentagentagentagent

Matrix 
erosion

Torino 28-29 Novembre- Advances in biomaterials:  combining simulations and experiments

between matrix
and drug molecules

matrix
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Aptes

Aptes+Teos
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CH3

Matrix dissolution in the physiological solution
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50T/50A

• White
• Un-homogeneous
• Breakable

60T/40A

• White
• Monolithic
• Homogeneous

0.5

 

No real interaction between
the silica matrix and the 
drug itself

70T/30A

• White
• Monolithic
• Homogeneous

80T/20A
• White
• Un-homogeneous
• Breakable
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DrugDrugDrugDrugDrugDrugDrugDrug releasedreleasedreleasedreleasedreleasedreleasedreleasedreleased

The presence of APTES in the gel composition has a
significant effect in the ibuprofen release leading to
a continuous and gradual delivery profile, very
similar for the two matrices investigated (60T/40A;
70T/30A)

Comparison of the experimental release
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Interaction between the carboxy groups
in the ibuprofen molecule and the amine
groups on the silica surface
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1 1 stepstep: : MCM-41 / SBA-15 synthesis

SBA-15
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2 2 stepstep: : MCM-41+MPT: drug introduction
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The drug that is on the surface is  the
first  to be released without much control 
over the rate of desorption; on the contrary, 
the rate of desorption of the drug that is 

TiOTiO22

//ibuibu
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the rate of desorption of the drug that is 
contained  within  the porous structure is 
controlled by both the shape and the size
of the pores in the support, thus 
resulting in a more gradual release
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TiO2 –DDSs not only act very well in a medium that 
simulates the intestinal environment (pH 6.8 with 
pancreatin), but seem to have an improved performance in 
this medium to some extent (with a more-gradual and 
controlled release)
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ConclusionsConclusionsConclusionsConclusionsConclusionsConclusionsConclusionsConclusions

Matrix 
erosion

Interaction between
matrix and drug
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matrix and drug
molecules

Diffusion through
the matrix
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