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ABSTRACT

Green nanotechnology, which uses carbon nanomaterials for environmental remediation, is the pioneer among
the existing strategies for the production, characterization, and applications of carbon nanomaterials derived
from sustainable and renewable energy resources. For the first time, we report in this thesis work the ultra-low
level detection in picomolar (pM), of metal ions using a nanocarbon material via a plant-based synthesis from
the medicinal plants, Indigofera Tinctora (L.) (IBLH) and Ruta Graveolens (ARH) as our carbon source. On
analysing the fluorescence performance of developed IBLH and ARH nanocarbon was employed as an effective

sensor for various heavy metal ions.

This work reveals the cutting-edge development of a highly biocompatible multifunctional sensor developed
through simple, greener at the same time scientifically from an easily accessible natural product, exhibiting
multifunctional characteristics as a fluorescent and electrochemical sensor, as well as a biomarker for the
intracellular detection, of toxic heavy metal jons which might eventually lead to a breakthrough in biosensors
and bioimaging as well as a long-term solution for the disposal of biomass waste. Four patents and multiple

publications-were achieved as a part of this PhD thesis work.
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