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Abstract
Inorganic nanoparticles (NPs) have been increasingly uilized across various fields due to their nique properties and versa-
tile applications. They offer small size, enhanced tunability, permeability, surface functionalization and are more stable in
‘comparison to organic materials. They have gained widespread atiention for their application in therapeutic and diagnostic
systems for drug delivery, imaging, sensing and biomedical implants. There are several chemical methods for synthesizing
inorganic nanoparticles. These methods involve the use of chemical surfactants like Sodium dodecyl sulphate (SDS), Sodium
dodecylbenzene sulfonate (SDBS) and Cetyltrimethy lammonium bromide (CTAB) s reducing, stabilizing and capping
‘agents. However, these chemicals are hazardous and produce toxic byproducts posing risks to health and the environment.
Green nanoparticle synthesis involves adopting sustainable and eco-friendly techniques to produce nanoparticles, aiming
to decrease the environmental footprint of the process. Biosurfactants are amphiphilic compounds produced by microor-
‘ganisms, plants, or animals. They are derived from renewable resources and are biodegradable. This makes the synthesis
process more environmentally friendly and reduces the potential harmful impact on ecosystems. Biosurfactants can act as
environmentally benign precursors, reducing agents and help in tabilizing the nanoparticles. In this paper, we have reviewed
the recent studies in the green synthesis of inorganic nanoparticles using bio-surfactants. Further, parameters which affect
the formation of NPs while using biosurfactants have been discussed. In addition, emergence of machine learning and other
‘computational tools for nanoparticle formation have been explored. The challenges and the future prospectives in this direc-
tion have also been highlighted.
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1 Introduction

Inorganic nanoparticles possess unique properties like
small size, enhanced surface functionalization, permeabil-
ity, magnetic properties and are more stable than organic
nanoparticles [ 1, 2]. These properties can differ significantly
from those of the same material at a larger scale. Due to
their distinctive properties, nanoparticles have a wide range

of applications across various fields such as medicine and
healthcare, electronics, catalysis, environmental reme-
diation, food industry, personal care products and energy
generation and storage [3]. Synthesis of nanoparticles is a
pivotal component of nanoscience and technology. There
are several methods for synthesizing nanoparticles. These
include chemical precipitation, sol-gel synthesis, hydro-
thermal synthesis, mechanical milling, chemical vapour
deposition, electrochemical deposition and microemulsion





