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Frequency upconversion properties of Tm™ doped TeO,-ZnO glasses containing silver nano-
particles
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Nucleation of metallic nanoparticles (NPs) in glasses may enhance the photoluminescence (PL) properties and the nonlinear optical response
o7 the samples and this justify the current interest in these composites. In the case of tellurite glasses doped with Eu’*, Tb** and Pr- the PL
oroperties have been largely improved due to the presence of silver NPs, as reviewed in [1]. More recently, tellurite glasses containing silver
2Ps and co-doped with Th**-Eu’* and Yb*-Tm® were investigated. Tn both cases, large improvement of the frequency upconversion (UC)
oroperties of the samples was obtained due to the influence of localized surface plasmons in the NPs [2, 3].
Here we report new UC experiments in a glass with composition of 85Te0,-15Zn0 (in wt%). The doping species were 0.05Tm O, and
ZDAgNO, (in wt%). The samples were produced using the melt-quenching techmque and the nucleation of the NPs was achieved b\ heat-
eatment of the samples. A 200kV transmission electron microscope was used to monitor the NPs nucleation. For the PL experiments a CW
wmerbium laser operating at 1050nm and an optical parametric amplifier pumped by a Nd:YAG laser delivering 5 ns pulses at 1047nm were
wsed. Anti-Stokes PL bands were observed at 477, 630, and 800nm. The PL intensity dependence with the laser intensity indicates that three
“aser photons contribute for the emissions at 477nm and 650nm while the emission at 800 nm is due to the absorption of two photons. En-
zzancement of the UC intensities was observed as the amount of silver NPs increases due to the heat-treatment. Maximum 10 fold enhancement
ot the three PL bands was measured for the sample heat treated during 48 h. For longer heat-treatment PL quenching was observed due to the
large NPs concentration and the reduced distance between the Tm* ions and the NPs.
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Study of the Double Shell effect in functionalized magnetite nanoparticles used in protein
separation
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Recently, functionalized magnetic nanoparticles have been studied for their potential application in drug delivery, protein targeting and
separation [1-3]. The 5 -nucleotidase enzyme (5°-NT) is a bicindicator for diseases diagnosis such as cholestasis, hepatic ischaemia,
liver necrosis, liver tumour, hepatitis and damage for hepatotoxic drugs [4]; for this reason targeted magnetite nanoparticles have been
developed in order to separate this biomarker. This type of applications requires an strict control of the particle size and size distribu-
tion; The superparamagnetic behavior of the nanoparticles have been reported by most of the researches [5-6]. However, in the case of
magnetite, a wide range of particle size has this behavior and no one describe the effect of the particle size on the enzyme protein, this
oaper describes the magnetic separation of 5’nucleatidase enzyme using a biofunctionalized magnetite nanoparticles obtained from two
different methodologies where two different size were obtained 16 and 206 nm, respectively. Both nanopoarticles had spherical shape
and superparamagnetic behavior. The coating effect of the silica, aminosilane and double shell of silica-aminosilane onto magnetite
has been studied; having that the enzyme adsorption onto the functionalized nanoparticles was improved with the double coating.
This magnetite silica-aminosilane was biofunctionalized with a ScFv antibody in order to target the 5°-nucleotidase with antibodies-
zntigen reaction and compare its ability to separate the biomarker with the commercial CD73 antibody. The magnetic separation of
the biomarker with ScFv antibody it was found to be 28% greater than commercial CD73 antibody. The affinity of the ScFV antibody-
S'nucleotidase was compared with other bioenzimes.

The morphology and particle size of the nanoparticles were characterized by Field Emission Scanning Electron Microscopy (FE-SEM),
X-Ray Diffraction (XRD) was used in order to confirm the formation of crystalline magnetite. The polymeric coating was characteri-
zedby means of Fourier Transform Infrared spectroscopy (FTIR). The conjugated antibody and isolated enzime were characterized by
the determination of absorbance at 280 nm in a UV-Vis spectrometer.
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