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patibility of porous silicon (PSi)," there

have been a growing number of
publications about its numerous
applications.** While most of the research
has been focused on microdevices for
therapeutic use,” chemical and biclogical
sensors,” and optoelectronics,” other appli-
cations have also emerged, such as intrave-
nous® and ocular drug delivery.*'? Oral de-
livery still remains the route preferred by
patients and thus dominates controlled re-
lease research.'” Drug and peptide delivery
by PSi particles has already been demon-
strated and with promising results13 pSi
particles can be loaded with diverse pay-
loads, such as small molecule drugs and
peptides. In addition, improved solubility
of poorly soluble drugs after loading has
been reported.’® ' The silicon surface can
be treated in the gas phase by oxidation,
hydrosilylation, and thermal carbonization,*
or it can also be grafted with numerous

S ince the first evidence of the biocom-

ABSTRACT Porous silicon (P5i) particles have been studied for the effects they elicit in Caco-2 and RAW 264.7
macrophage cells in terms of toxicity, oxidative stress, and inflammatory response. The most suitable particles
wera then functionalized with a novel '5F Labal to assess their biodistribution after entaral and parantaral
administration in a rat model. The results show that thermally hydrocarbonized porous silicon [THCPSI)
nanoparticles did not induce any significant toxicity, oxidative stress, or inflammatory response in Caco-2 and
RAW 264.7 macrophage cells. Fluorescently labaled nanoparticles were associated with the calls surface but were
not extensively intemalized. Blodistribution studies in rats using novel "F-iabalad THOPSI nanoparticles
demonstrated that the partides passed intact through the gastrointestinal tract after oral administration and
were also not absorbed from a subtutaneous deposit. After intravenous administration, the particles were found
mainly in the liver and spleon, indicating rapid removal from the circulation. Owerall, thesa silicon-based
nanosystems exhibit excellent in wivo stability, low cytotoxicity, and nonimmunogenic profiles, ideal for cral

drug delivery purposes.

KEYWORDS: porous silicon - nanopartides - oral delivery « cytotoxicity -
biodistribution « Caco-2 cells

benefits in the development of drug deliv-
ery carriers can be achieved® It is known
that silicon-based nanomaterials can de-
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