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ABSTRACT

Carboxymethyl cellulose modified silver indium sulfide quantum dots (CMC-AgInS;
QDs) were synthesized by hydrothermal method with starting chemicals containing
AgNO3, In(NO3)s, thioacetamide (C2HsNS) or sodium thiosulfate pentahydrate
(Na2S203-5H20) or L-cystein and carboxymethyl cellulose (CMC) sodium salt in
autoclaves. The final pH of the mixed solution was 11 and treated at 200 °C for 2 and
24 h. Phase purity of the nanocrystals were characterized by X-ray diffraction (XRD).
Morphology and size of the nanocrystals were characterized by transmission electron
microscopy (TEM). Single phase orthorhombic structure of CMC-AgInS; QDs was
composed of a number of very tiny crystals of nanorods, nanosheets, nanoplates and
nanospheres. The surface chemical composition and element valence state of the
nanocrystals, characterized by X-ray photoelectron spectroscopy (XPS), were composed
of C, O, Ag*, In®* and S%. The presence of CMC on surface of nanocrystals was
confirmed by Fourier transform infrared spectroscopy (FTIR) and thermogravimetric
analysis (TGA). Peaks at around 1609 and 1408 cm™ are attributed to the stretching
vibration of the carboxylate groups (COO™) with the weight loss of CMC on CMC-
AgInS; QDs of approximately 5 %. CMC was coated onto the surface of AgIinS; QDs to
form CMC-AIS QDs. Photoluminescence (PL) and UV-visible spectroscopy were used
to investigate optical properties of the product as well as drug loading efficiency. In this
study, doxorubicin entrapping efficiency (% DEE) and doxorubicin loading efficiency
(% DLE) were determined to be 50 % and 14 %, respectively. Biocompatibility of
CMC-AgInS; QDs determined by MTT assay indicated low toxicity of these
nanocrystals. Investigation on cellular uptake and cytotoxicity revealed that the CMC-
AgInS, QDs can be used as nanocarriers to deliver the therapeutic agent into the cancer
cell.



