Accepted Manuscript

SPECTROCHIMICA
ACTA

Bioengineered II-VI semiconductor quantum
dot—carboxymethylcellulose nanoconjugates as multifunctional
fluorescent nanoprobes for bioimaging live cells

Alexandra A.P. Mansur, Herman S. Mansur, Rafael L. Mansur,
Fernanda G. de Carvalho, Sandhra M. Carvalho L == _

PII: S1386-1425(17)30679-0
DOI: doi: 10.1016/j.saa.2017.08.049
Reference: SAA 15406

. Spectrochimica Acta Part A: Molecular and Biomolecular
To appear in:

Spectroscopy
Received date: 14 February 2017
Revised date: ###REVISEDDATE###
Accepted date: 16 August 2017

Please cite this article as: Alexandra A.P. Mansur, Herman S. Mansur, Rafael L. Mansur,
Fernanda G. de Carvalho, Sandhra M. Carvalho , Bioengineered II-VI semiconductor
quantum dot—carboxymethylcellulose nanoconjugates as multifunctional fluorescent
nanoprobes for bioimaging live cells, Spectrochimica Acta Part A: Molecular and
Biomolecular Spectroscopy (2017), doi: 10.1016/j.saa.2017.08.049

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


http://dx.doi.org/10.1016/j.saa.2017.08.049
http://dx.doi.org/10.1016/j.saa.2017.08.049

Bioengineered 11-VI Semiconductor Quantum Dot-
Carboxymethylcellulose Nanoconjugates as Multifunctional
Fluorescent Nanoprobes for Bioimaging Live Cells

Alexandra A. P. Mansur? Herman S. Mansur®, Rafael L. Mansur?, Fernanda G. de
Carvalho? Sandhra M. Carvalho?
aCenter of Nanoscience, Nanotechnology and Innovation - CeNano?l, Department of
Metallurgical and Materials Engineering, Federal University of Minas Gerais, Brazil

e-mail: hmansur@demet.ufmg.br (HSM)

Colloidal semiconductor quantum dots (QDs) are light-emitting ultra-small nanoparticles, which
have emerged as a new class of nanoprobes with unique optical properties for bioimaging and
biomedical diagnostic. However, to be used for most biomedical applications the
biocompatibility and water-solubility are mandatory that can achieved through surface
modification forming QD-nanoconjugates. In this study, semiconductor 11-VI quantum dots of
type MX (M=Cd, Pb, Zn, X= S) were directly synthesized in aqueous media and at room
temperature using carboxymethylcellulose sodium salt (CMC) behaving simultaneously as
stabilizing and surface biofunctional ligand. These nanoconjugates were extensively
characterized using UV-visible spectroscopy, photoluminescence spectroscopy, X-ray
photoelectron spectroscopy, Fourier transform infrared spectroscopy, X-ray diffraction,
transmission electron microscopy, dynamic light scattering and zeta potential. The results
demonstrated that the biopolymer was effective on nucleating and stabilizing the colloidal
nanocrystals of CdS, ZnS, and PbS with the average diameter ranging from 2.0 to 5.0 nm
depending on the composition of the semiconductor core, which showed quantum-size
confinement effect. These QD/polysaccharide conjugates showed luminescent activity from
UV-visible to near-infrared range of the spectra under violet laser excitation. Moreover, the
bioassays performed proved that these novel nanoconjugates were biocompatible and behaved
as composition-dependent fluorescent nanoprobes for in vitro live cell bioimaging with very
promising perspectives to be used in numerous biomedical applications and nanomedicine.
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