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The last ten years mesoporous silica nanoparticles(MSNs) have 
been extensive investigated as a drug delivery system. It is well know 
that MSNs possess excellent properties such high specific area, high 
pore volume, tunable pore structures and physicochemical stability. 
In the beginning MSNs were used for controlled delivery of various 
hydrophilic or hydrophobic active agents. Later advances in the MSNs 
surface properties such as surface functionalization and PEGylation 
rendered them as a promising drug delivery vehicle for cancer 
treatment.

However, there are major concerns about the biocompatibility, 
toxicity, in vivo biodistribution and efficacy of MSNs of various particle 
sizes. Another drawback is the premature drug leakage from the silica 
pores resulting reduced delivery of the actives at the desired sites. These 
properties play a key role for the successful utilization of MSNs and 
further experimental findings will assist in the design of effective drug 
delivery systems. 

Recent studies revealed interesting results regarding the 
aforementioned properties and also the drug delivered to the cancer 
sites. In vitro evaluation of anticancer agents such as camptothecin and 
irinotecan hydrochloride trihydrate in pancreatic (PANC-1, Capan-1, 
and AsPc-1) [1] and breast MCF–7 cancer-cell lines showed controlled 
release of the actives, size dependent cellular uptake and remarkable 
anticancer efficacy. Interestingly, in vivo animal studies demonstrated 
contradictory results. When MSNs of various sizes were administrated 
subcutaneously to mice [3] appeared to be non toxic and the amount 
of residual material decreased progressively over 3 months, with good 
biocompatibility on histology at all time points. The same doses of 
MSNs administrated intra-peritoneal and intra-venous injections in 
mice resulted in death or euthanasia. In contrast, other studies [4] 
demonstrated that fluorescent MSNs are biocompatible at effective 
dosages, able of reducing toxicity of anticancer drugs, accumulate 
in tumour xenografts with or without targeting moieties and exhibit 
excellent tumour suppressing effect.

More recently, PEGylated MSNs presented low systemic toxicity 
in healthy mice and enhanced tumour inhibition rate on marine 
hepatocarcinoma 22 models [5]. The in vivo biodistribution and 
urinary excretion of spherical PEGylated MSNs [6] showed liver and 
spleen distribution with a minority of particles in the lungs and even 
fewer in the kidney or heart. PEGylated MSNs of smaller particle sizes 
possess longer blood-circulation lifetime, slow biodegradation times 
and lower excreted amount of degradation products in the urine.

In spite of the considerable interest in the biomedical applications 
of MSNs the knowledge on the in vivo biocompatibility, toxicity and 
in vivo biodistribution of MSNs is still very limited. Most importantly 
there is a lack of human clinical trials and the few existing studies in 
animal models cannot provide sufficient evidence on MSNs safety. 
Nevertheless, these preliminary in vivo trials suggest that MSNs are a 
promising drug delivery system but still significant improvements and 
clinical studies are required.
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