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OWMEZEE / Theme of Research

Synthesis of silica coated gold and silver nanocomposite particles by green and low cost ultrasonic irradiation method

@WEME / Outline of Research

Noble metal nanoparticles such as gold and silver are the most attractive for optical and biological applications. However, application of
these nanoparticles still problematic due to particle aggregation. Silica coating not only protect particles aggregation but also facilitates to
tailor the surface properties of these particles for further bioconjugation. Although various methods are available to prepare silica coated
gold and silver nanocomposite particles, but simple and effective strategies to produce these core-shell particles is still required. In this
study, a facile and green ultrasonic irradiation method was used to prepare silica coated gold and silver core-shell nanocomposite
particles with different silica thickness for the first time.

®WMEME / Results of Research

Silica coated gold and silver core-shell nanocomposite particles have been prepared by a facile, fast and green ultrasonic irradiation
method. The prepared materials were characterized by UV-vis and TEM spectroscopy. It was observed from the studies that ultrasonic
irradiation time, concentration of tetra ethoxy-silane (TEOS) and ammonia catalyst have significant effect on the preparation of single core
containing silica coated metal particles. TEM images also revealed that silica shell thickness around metal nanoparticles could be varied
only by changing the concentration of TEOS only. It was also confirmed that the solution temperature played important role to produce
perfect silica coated gold and silver core-shell nanocomposite particles.

@4#%0OEE /| Further Research Plan

The present study includes the successful synthesis and characterization of silica coated gold and silver nanocomposite particles. During
my fellowship, | visited my research related laboratories of Ibaraki University and Gunma University, and discussed with the distinguished
professors as well as exchanged our research knowledge. From the discussion, | have enriched my knowledge about the application of
the prepared nanocomposite particles in the field of biotechnology, drug delivery and photonics. Therefore, | hope | could immediately
implement the prepared materials in the field of drug delivery and contrast agent.
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DWMEFEE / Theme of Research
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Q@WEME / Outline of Research
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®WMEME / Results of Research
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Phtograph with Professor Yoshio Kobayashi research group, Photograph with Dr. Md. Zakir Hossain, Assciate Professor,
Department of Materials Science and Engineering, Ibaraki Surface Science Laboratory, Graduate School of Science and
University Engineering, Gunma University




