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Surface engineering of fluorescent silica nanoparticles for biolabelling applications
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* Ru(bpy); can be added to the reaction mixture to
produce fluorescent NPs, by absorbance only 0.1 %
remains free.

* Scaled up to 250 mL solutions of ~ 2 mg/mL.

Morphology by Transmission Electron Microscopy
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* Estimated a total number of 165
available epoxy groups per NP, by
derivatization with a dye-molecule.

A: Saturation type concentration-
dependent uptake at 5 hr in cCCM

B: Total uptake (75-100 pg/cell) and
efflux (after 26 hr)
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In vitro evaluation nanoparticle uptake in
lung epithelial cells (A549)
(functionalized SiO, NPs of 20 nm)
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Surface modification of SiO, nanoparticles
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C-H bending vibration at
1457 cm™ amine

Surface charge vs pH

(functionalized SiO, NPs o[ 20 nm)
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C-H stretching vibration at pH
2927-2944 cm! (epoxy)

Point Charge (ZPC)

Cytotoxic effect in A549

1004

Viability (%)
8

o * staurosporin

T ol J
1000 1500

0 500
concentration (particles pg/ml, staurosporin nM)
-6~ Nude - NH2 -+ COOCH

e Stability compromised near the Zero

-
o
T

=
3
-

Normalized Abs. . (a.u.)

53.9 82.1

Size distribution by centrifugal sedimentation (CPS)
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Absorption/Fluorescence
(effect on the fluorescence of encapsulated dye molecules)
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Limited diffusion of O, quencher
due to the shielding effect of silica

Ratio of living cells by propidium-iodide test

No significant cytotoxic effect detected at 72 hr

below 250 pg/mL
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