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Introduction

New pharmaceutical medications (nanomedicines) and agrochemical products are being developed using nanotechnology
(nanofertilizers and nanopesticides). These novel medications and agrochemicals take advantage of the features of nanoscale
materials, which can exhibit considerably different or additional physical, chemical, and biological capabilities than bulk
materials. Nanotechnology's application in agriculture opens up a slew of new possibilities for generating more effective
fertilisers and insecticides while simultaneously lowering environmental impact.Nanotechnology could be employed in a
variety of ways to create new pesticides. There are inert substances that exist in nanoscale form that are employed in
conventional pesticide formulations, and these nanoscale inert components have been included into a variety of crop protection
solutions. Nanoscale titania as a UV blocker and whitener, nanoscale silica or clays as a rheology modifier, and various
nanoscale polymers as surfactants are just a few examples. Because many microemulsion-type solvent-based pesticides contain
oil droplets with significant populations of less than 100 nm, they may be deemed nano-enabled. These products have a lengthy
history of safe use in most circumstances. More purposeful applications of nanotechnology in the creation of new plant
protection solutions are gaining traction. Dendrimer technology is being used to generate nano-enabled insecticides with
improved efficacy, and several products are already in the works. Some products that use nanopolymers as carriers for tailored
pesticide delivery and fertiliser application have previously been approved for usage. These include AZteroid fungicide
(azoxystrobin), Bifender insecticide (bifenthrin), and Fenstro insecticide (azoxystrobin + bifenthrin) sprayed to the soil. Over
the next five years, it is projected that a rising number of nano-enabled pesticide products will be submitted for registration to
regulatory agencies. Pesticide and formulated product ecological risk assessment is a well-developed procedure that is an

important aspect of pesticide regulatory regimes. The Working Party on Manufactured Nanoparticles of the Organisation for
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Economic Cooperation and Development has looked into the challenges surrounding assessing the ecological risks of
nanomaterials within the usual risk-assessment paradigm used for chemicals and chemical products. The conceptualization of
a problem is an important first step in assessing the ecological risk of chemicals. This phase of the assessment is designed to
establish the nature of the problem that will be addressed by risk assessment and to build a plan or strategy for characterising
the risks. In order to formulate reliable recommendations to risk managers and decision makers in regulatory agencies, a
consistent and methodical application of problem formulation concepts to the risk evaluation of nano-enabled pesticide
products would be critical. It will also assist in locating the most pertinent assessment data, such as hazard and exposure data,
as well as viable risk reduction solutions at an early stage. These are well-known influencing elements in the conduct of good
risk assessments. In this article, we describe a problem-solving approach utilising a hypothetical nano-enabled pesticide product
as a case study. The method used is meant to show how a feasible evaluation strategy could be built utilising principles adopted
from the ecological risk assessment of conventional pesticides. Establishing the durability of the a.i.-nanocarrier complex in
soil is a top goal for the risk analysis portion of the assessment. Understanding this attribute can help you make better decisions
about exposure assessment and hazard assessments. As a result, the initial assessment of the product's ecological concerns will
concentrate on reviewing any accessible data on the durability. Where such data are absent and no helpful reference data can
be found, a targeted examination of the complex's durability in soil may be necessary. The problem formulation may need to
be updated after this essential property has been reviewed. For example, if it is established that the complex is not durable on
the timeframe of applicable off-site transport processes, the risk analysis can be shortened because the risks of the nano-enabled
product are not considerably different from those of standard pendimethalin formulations. If, on the other hand, this preliminary
assessment shows that the a.i.-nanocarrier complex is relatively durable in soil and mobile in soil and water, the risk analysis
phase may need to evaluate the requirement for particular environmental fate and impacts data on the nano-enabled formulation.
Problem formulation is an important tool for appropriately defining the scope of a risk assessment and including the demands
of risk managers and decision makers who ultimately decide how and when chemicals or chemical products can be safely
introduced to the marketplace. The most important stage is to figure out what data is required to characterise the innovative
features of the nano-enabled pesticide formulation. The use of nanomaterials in formulations (such as nanocarriers) can
drastically modify the fate of the active ingredient in soil, and we present a simple framework to assist risk assessors in

determining how the formulation is likely to affect mobility and persistence in soil.



