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Abstract

For the efficient drug delivery/carrier system, silver and gold nanoparticles have been
considered to be highly useful platform due to their well-studied synthesis, easy surface
modification and biocompatibility and low toxicity [1]. These metal-antibiotic conjugates were
reported to have encouraging applications against both Gram-positive and Gram-negative class
of bacteria [2]. The spherical silver and gold nanoparticles (AgNPs/AuNPs) have been
synthesized by chemical reduction method in the presence of trisodium citrate. The citrate
anions stabilize metal nanoparticles through electrostatic mechanism [3, 4]. For the synthesis
of AgNPs and AuNPs, trisodium citrate in the presence of reducing agent (NaBH4), were mixed
with silver nitrate (AgNO3) and gold chloride (AuCl3), respectively. 10 mM (2 mL) of
trisodium citrate was added to 1 mM of AgNO3 and AuCl3. The solutions were left for 2 hours
at room temperature under vigorous stirring for complete synthesis of citrate-AgNPs and
citrate-AuNPs. Further, surfactant coated AgNPs and AuNPs have been functionalized with
amikacin. antibiotic bound nanoparticles were prepared by stirring different concentrations (0.2
mM and 0.4 mM) of amikacin solution to constant volume of synthesized AgNPs/AuNPs (5
mL)) for 30 min followed by incubation for overnight at room temperature. Then, the resulting
amikacin functionalized silver and gold nanoparticles (Amk@citrate-AgNPs/Amk@citrateAuNPs) stored at low temperature in the dark. The role of trisodium citrate as a binder between
drug and nanoparticle has been analyzed by using different analytical techniques such as UVVisible absorption spectroscopy, and X-ray diffraction, DLS and FTIR. It has been observed
that in case of AgNPs, citrate is not a good linker for amikacin to bind with nanoparticle surface
as silver lost its SPR after the addition of amikacin. The reason is the formation of unstable
compounds with AgNPs as citrate could not able to stabilize AgNPs completely (Fig.1(a)).
However, Tween 20-AgNPs and PVP-AgNPs could be used as linker for amikacin due to their
better stabilizing property than citrate. In case of AuNPs, citrate could be used as a linker
between drug and nanoparticle surface. The XRD pattern has been recorded for bare and drug
coated nanoparticles which also depicts the loading of amikacin on AuNPs with slight change
in reflection lines (Fig. 1(b)). The measured Z-average size from dynamic light scattering
before and after drug conjugation is another parameter that hints the binding of drug to gold
nanoparticles surface. Fourier infrared transform spectroscopy results also infer the presence
of hydrogen bond through secondary amide or amine group of amikacin and gold nanoparticles.
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Fig.1. XRD pattern for (a) Amk@citrate-AgNPs and (b) citrate-AuNPs and Amk@citrateAuNPs,
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