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Abstract

Insecticides play a crucial role in modern agriculture and public health by controlling insect pests that threaten crop
productivity and transmit vector-borne diseases. Ensuring the quality, safety, efficacy, and environmental compatibility of
insecticide products requires comprehensive quality control testing and strict adherence to national and international regulatory
guidelines. This review provides an overview of the major quality control procedures employed during insecticide
manufacturing, including raw material evaluation, in-process quality control, finished product testing, physicochemical
characterization, active ingredient analysis, stability studies, residue determination, and environmental safety assessment. It
also highlights the importance of Good Manufacturing Practices (GMP), Good Laboratory Practices (GLP), and internationally
recognized standards established by the Food and Agriculture Organization (FAO), World Health Organization (WHO),
Codex Alimentarius Commission, International Organization for Standardization (ISO), and other regulatory agencies.
Furthermore, the review discusses documentation, traceability, personal safety measures, and environmental management
practices that contribute to consistent product quality and regulatory compliance. Adherence to these quality control measures
enhances product reliability, protects human and environmental health, facilitates international trade, and supports sustainable
pest management and responsible insecticide use.
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Introduction Posing risks to public health and environmental safety
Quality control testing and guidelines for insecticides are (Chowdhury et al., 2020) 4. Toxicity testing is a core aspect
vital to ensuring these products are safe for both human of quality control, ensuring that insecticides do not cause
health and the environment, while also being effective in undue harm to humans, animals, or beneficial insects, such
pest management. These guidelines typically focus on as pollinators. This includes both acute and chronic toxicity
several crucial elements, including chemical composition, testing, as well as environmental toxicity assessments, to
toxicity, efficacy, stability, and labelling. The chemical determine potential risks associated with exposure
composition of insecticides must meet specific standards to (Bhatnagar et al., 2021) [@; (Sukumar et al., 2018) B,
ensure that the formulation is both potent in pest control and Without stringent testing, insecticides could lead to harmful
safe for non-target organisms, including humans. Any unintended consequences, including long-term
deviation from the approved composition can lead to environmental damage and adverse health effects (Carriere
inefficacy or increased toxicity, etal., 2021) .
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The efficacy of insecticides is another fundamental
component in the regulatory framework for pest
management. For an insecticide to be approved, it must
demonstrate reliable and consistent effectiveness under field
conditions against target pest species. This involves field
trials to determine the appropriate dosage, application
methods, and pest coverage. Efficacy testing also needs to
address issues like persistence and residual activity in
various environmental conditions (Ramaswamy et al., 2018)
Bl: (Mohan et al., 2021) [ Additionally, efficacy
evaluations must account for the potential development of
pest resistance, a growing concern in integrated pest
management systems. Insects can develop resistance to
insecticides over time, requiring constant monitoring and
potential reformulation of products to maintain their
effectiveness (Liu et al., 2019) [], Resistance management
strategies, including rotating active ingredients and
employing biological control, are critical to the success of
pest management and the sustainability of insecticide use
(Gahukar, 2020) 1, Thus, robust efficacy testing is crucial
for maintaining the balance between effective pest control
and the protection of beneficial ecosystems (Krieg et al.,
2021) 11,

Stability and proper labeling are also integral aspects of
insecticide quality control. Stability testing ensures that
insecticides retain their chemical integrity and efficacy
throughout their shelf life, even under varying storage
conditions. This process is vital to prevent degradation of
active ingredients, which could reduce the product's
effectiveness or lead to the formation of harmful by-
products (Verma et al., 2021) 1%, Stability data also help
manufacturers establish appropriate storage
recommendations, further minimizing risks associated with
exposure (Sharma et al., 2020) M. Proper labeling is
essential to guide safe and effective use, as it provides
crucial information such as recommended dosages, safety
precautions, and potential hazards. Labeling requirements
are designed to ensure that users, whether in agricultural or
household settings, understand the risks associated with the
product and can follow the instructions to prevent harm
(Singh et al., 2020) [*4. Furthermore, accurate labeling is
necessary for the prevention of misuse, which could lead to
unintended consequences, including human poisoning or
environmental contamination (Huang et al., 2021) [,
Regulatory guidelines governing insecticide labeling and
stability are thus critical for ensuring both the safety and

efficacy of pest management practices (Tiwari et al., 2020)
[14]

Testing and Regulatory Parameters

1. Chemical Composition

Chemical composition is a fundamental aspect of insecticide
quality control, ensuring the product's safety, efficacy, and
consistency. Purity testing is crucial, as the active ingredient
must meet specified purity standards, with any impurities
kept within acceptable limits to prevent adverse effects
(Verma et al., 2021) [ High-Performance Liquid
Chromatography (HPLC) and Gas Chromatography (GC)
are commonly used techniques to confirm the identity and
concentration of active ingredients, guaranteeing that the
insecticide delivers the intended pest control without
harmful side effects (Patel et al., 2020) [*¢I; (Singh et al.,
2021) [71, These methods ensure that the active ingredients
are both accurate in terms of identity and concentration,
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thereby maintaining the insecticide’s effectiveness and
safety profile. Furthermore, batch-to-batch consistency is
critical in maintaining the integrity of the formulation. Each
production batch must conform to the same standards and
specifications as the original formulation to avoid variability
that could affect performance and safety (Sharma et al.,
2019) 08 (Kumar et al., 2022) 19, Consistent production
practices, along with rigorous testing, are essential to ensure
that every batch of insecticide meets regulatory
requirements and delivers reliable pest control results (Khan
et al., 2020) (29,

2. Toxicity Testing

Toxicity testing is a critical component of insecticide quality
control to ensure human health, animal welfare, and
environmental safety. Acute toxicity testing, including oral,
dermal, and inhalation exposure, is essential to assess the
immediate harmful effects of the insecticide upon short-term
exposure. This testing is crucial for determining the
potential risks to humans and non-target species, ensuring
that the insecticide does not cause significant harm under
typical exposure conditions (Bhatnagar et al., 2021)
(Sukumar et al., 2018) 22, Chronic toxicity testing further
extends the assessment to long-term exposure, evaluating
the potential cumulative effects of low-dose exposure over
extended periods. This type of testing is vital for
understanding the risks of prolonged exposure, particularly
in occupational settings or agricultural environments where
repeated contact may occur (Gahukar, 2020) [231; (Carriere et
al., 2021) 4. Environmental toxicity testing involves
assessing the impact of the insecticide on non-target
organisms, such as fish, birds, bees, and other beneficial
insects. This ensures that the insecticide does not
inadvertently harm the broader ecosystem and is essential
for environmental risk assessments (Ramaswamy et al.,
2018) 1 (Liu et al., 2019) 81, Test organisms are selected
based on their relevance to the environment where the
insecticide is likely to be used, ensuring that the testing is
both comprehensive and ecologically relevant. Additionally,
testing for mutagenicity and carcinogenicity is required to
identify any potential genetic mutations or cancer-causing
effects of the insecticide, providing long-term health safety
assurance (Kumar et al., 2020) ?7; (Singh et al., 2020) [,
Finally, skin and eye irritation tests assess the potential for
irritation during insecticide application, ensuring that users
and animals are not exposed to harmful levels of irritants
(Verma et al., 2021) [?1, These tests collectively provide a
thorough understanding of the insecticide's safety profile,
ensuring that it meets regulatory standards for human health
and environmental protection.

3. Efficacy Testing

Efficacy testing is essential for verifying that an insecticide
performs as intended in both controlled and real-world
environments. Field trials are a key component of efficacy
testing, as they evaluate the insecticide's effectiveness under
natural conditions, ensuring it effectively targets pests in
various environments. These trials help determine whether
the insecticide can maintain its performance across diverse
climatic conditions and pest populations (Ramaswamy et
al., 2018) B9 (Kumar et al., 2020) 34, Laboratory testing is
also crucial, as it allows for controlled experiments to assess
the insecticide’s effectiveness on specific pest species.
These tests are typically conducted under controlled



conditions, helping to refine application methods and
timings to optimize performance (Singh et al., 2021) 2, In
laboratory settings, the impact of different dosages and
exposure durations can be systematically studied to identify
the most effective application protocols (Mohan et al.,
2021) B8l Additionally, residual activity testing is an
important part of efficacy evaluation, as it determines how
long the insecticide remains effective after application. This
testing helps inform recommendations on reapplication
intervals, ensuring that pest control remains effective
without unnecessary overuse (Verma et al., 2021) B4, By
combining field trials, laboratory tests, and residual activity
studies, manufacturers can ensure that insecticides provide
reliable, long-lasting pest control while minimizing
environmental impact (Liu et al., 2019) %,

4. Formulation Testing

Formulation testing is essential to ensure that insecticides
maintain their effectiveness and safety under various storage
and application conditions. Stability testing is a key aspect
of formulation testing, where insecticides are subjected to
different environmental conditions such as temperature,
humidity, and light exposure. This process ensures that the
product remains chemically and physically stable until its
expiration date, preventing degradation of the active
ingredients and maintaining efficacy (Sharma et al., 2020)
[361; (Kumar et al., 2021) B7l. Compatibility testing is another
crucial step, as it evaluates whether the insecticide can be
safely mixed with other chemicals, such as fertilizers or
other pesticides, without compromising its safety, efficacy,
or stability. This testing helps to ensure that insecticides can
be used in combination with other agricultural products
without adverse interactions (Ramaswamy et al., 2018) [l
(Gahukar, 2020) [, Homogeneity testing ensures that the
active ingredient is evenly distributed throughout the
formulation, preventing inconsistencies that could lead to
ineffective pest control or safety risks. Uniform distribution
of the active ingredient is essential for guaranteeing that
each application delivers the correct dosage and optimal
performance (Liu et al., 2019) [%; (Verma et al., 2021) 4,
Together, these tests ensure that insecticides are stable,
compatible, and consistently effective throughout their shelf
life and during use.

5. Packaging and Labeling

Packaging and labeling play a crucial role in ensuring the
safety, efficacy, and proper use of insecticides. Packaging
integrity is a key aspect of quality control, as it ensures that
the packaging is durable enough to withstand environmental
factors such as temperature fluctuations, moisture, and
sunlight, while also preventing leakage or contamination of
the product. Proper packaging protects both the user and the
environment by maintaining the insecticide’s stability and
preventing accidental exposure (Kumar et al., 2021) [
(Verma et al., 2020) ™3, Label accuracy is another vital
component of insecticide quality control, as it provides users
with essential information regarding the product’s proper
application. The label must include clear instructions for
use, including dosage guidelines, safety precautions, storage
instructions, and emergency first-aid measures in case of
accidental exposure. This ensures that the insecticide is used
safely and effectively, reducing the risk of misuse (Sharma
et al., 2020) 4I; (Bhatnagar et al., 2021) 431, Additionally,
the expiry date must be clearly stated on the packaging,
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based on stability testing, to ensure that consumers are
aware of the product’s shelf life and that the insecticide will
remain effective until the stated date. Accurate labeling and
clear expiry dates prevent the use of outdated or ineffective
products, contributing to the overall safety and reliability of
the insecticide (Ramaswamy et al., 2018) 8l: (Khan et al.,
2022) ™1 Through rigorous testing of packaging and
labeling, manufacturers ensure that insecticides reach the
consumer in optimal condition and with all necessary
information for safe use.

6. Regulatory Compliance

Regulatory compliance is a fundamental component of
insecticide quality control, ensuring that insecticide products
are safe, effective, and environmentally acceptable before
they are introduced into the market. Regulatory authorities
establish comprehensive requirements governing the
registration, manufacture, labeling, storage, transportation,
distribution, and application of insecticides to protect public
health, agricultural productivity, and ecological systems.
Manufacturers must generate extensive scientific data
regarding product identity, physicochemical properties,
efficacy, toxicological profile, environmental fate,
ecotoxicity, and residue behavior to obtain regulatory
approval. Compliance with these regulatory requirements
ensures that insecticides consistently meet established
quality specifications and perform effectively under
recommended conditions of use [“¢-52 (FAO & WHO, 2022;
EPA, 2024; EFSA, 2023).

Various national and international regulatory agencies
oversee the approval and quality assurance of insecticides.
In the United States, the Environmental Protection Agency
(EPA) regulates insecticides under the Federal Insecticide,
Fungicide, and Rodenticide Act (FIFRA) and the Federal
Food, Drug, and Cosmetic Act (FFDCA). Within the
European Union, the European Food Safety Authority
(EFSA) provides scientific risk assessments supporting
pesticide approval under Regulation (EC) No. 1107/2009,
while many other countries maintain similar regulatory
systems through their respective governmental authorities.
Furthermore, international organizations such as the Food
and Agriculture Organization (FAO) and the World Health
Organization (WHO) have jointly developed pesticide
specifications and guidelines that promote harmonization of
quality standards, analytical methods, and regulatory
practices worldwide 852 (FAO & WHO, 2022; EFSA,
2023; EPA, 2024).

An essential aspect of regulatory compliance is the
establishment and enforcement of Maximum Residue
Levels (MRLs), which represent the highest legally
permissible concentrations of pesticide residues in food and
agricultural commaodities. MRLs are established based on
supervised field residue trials, dietary exposure assessments,
and toxicological evaluations to ensure consumer safety
without compromising agricultural practices. Routine
monitoring using validated analytical techniques such as gas
chromatography (GC), liquid chromatography (LC), and
mass spectrometry (MS) is performed to verify compliance
with these limits. Adherence to MRL regulations is crucial
for protecting consumer health, facilitating international
trade, and maintaining confidence in agricultural products
[53-55] (Codex Alimentarius Commission, 2023; EFSA, 2023;
OECD, 2021).



In addition to regulatory approval and residue monitoring,
insecticide manufacturers are required to implement Good
Manufacturing  Practices  (GMP)  throughout  the
manufacturing process. GMP includes standardized
procedures for raw material qualification, process
validation, equipment calibration, environmental
monitoring, quality  assurance, personnel training,
documentation, packaging, storage, and distribution. Strict
adherence to GMP minimizes contamination, reduces batch-
to-batch variability, ensures product traceability, and
maintains the stability, safety, and efficacy of insecticide
formulations throughout their shelf life. Consequently, GMP
serves as a cornerstone of quality assurance systems and
regulatory compliance in insecticide manufacturing ¢ 57
(WHO, 2014; 1S0, 2015).

7. Safety and Environmental Guidelines

Safety and environmental guidelines are integral
components of insecticide quality control and regulatory
management, aiming to minimize occupational exposure,
protect public health, and reduce adverse environmental
impacts associated with insecticide production, handling,
storage, application, and disposal. These guidelines are
established by national regulatory authorities and
international organizations to ensure that insecticides are
used responsibly throughout their life cycle. Compliance
with these safety measures not only safeguards pesticide
applicators and consumers but also contributes to
sustainable agricultural practices and environmental
conservation [58-611 (FAQO & WHO, 2022; WHO, 2022; EPA,
2024; EFSA, 2023).

The use of appropriate Personal Protective Equipment (PPE)
is one of the primary safety requirements for individuals
involved in the manufacture, handling, mixing, loading, and
application of insecticides. Depending on the toxicity and
formulation of the insecticide, PPE may include chemical-
resistant gloves, protective clothing, safety goggles, face
shields, respirators or masks, protective footwear, and head
coverings. The selection of suitable PPE is based on hazard
classification, exposure risk assessment, and manufacturer
recommendations provided on product labels. Proper use,
maintenance, and regular inspection of PPE significantly
reduce dermal, inhalation, and ocular exposure, thereby
minimizing acute and chronic health risks among pesticide
applicators and agricultural workers 8- (FAO & WHO,
2022; WHO, 2022; EPA, 2024).

Assessment of the environmental impact of insecticides is
another critical requirement before regulatory approval and
commercial use. Comprehensive environmental risk
assessments evaluate the persistence, degradation, mobility,
and bioaccumulation potential of insecticides in soil, water,
and air. In addition, ecotoxicological studies are conducted
to determine the effects of insecticides on non-target
organisms, including pollinators such as bees, beneficial
insects, aquatic organisms, birds, earthworms, wildlife, and
soil microorganisms. These assessments help identify
potential  ecological hazards and facilitate the
implementation of appropriate risk mitigation strategies,
including restrictions on application methods, buffer zones,
and recommended application rates. Such evaluations are
essential for promoting sustainable pest management while
preserving biodiversity and ecosystem integrity [61-6%
(EFSA, 2023; EPA, 2024; OECD, 2021; FAO, 2014; WHO,
2022).
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Proper disposal of unused, expired, or contaminated
insecticides and their containers is equally important for
preventing environmental contamination and protecting
human and animal health. Regulatory guidelines
recommend that obsolete insecticides should never be
discarded into water bodies, sewage systems, or open land,
as these practices can contaminate soil, groundwater, and
surface water resources. Instead, disposal should follow
approved hazardous waste management procedures,
including collection through authorized agencies, high-
temperature incineration, or other environmentally sound
disposal technologies recommended by regulatory
authorities. Empty pesticide containers should be thoroughly
rinsed, rendered unusable, and disposed of according to
local regulations to prevent accidental reuse. Adoption of
these disposal practices minimizes environmental pollution,
reduces risks to wildlife and humans, and supports the
principles of sustainable pesticide management [58: 61. 65. 67]
(FAO & WHO, 2022; EFSA, 2023; FAO, 2014; Basel
Convention Secretariat, 2019; WHO, 2022).

8. International Guidelines and Standards

International guidelines and standards play a pivotal role in
harmonizing the quality, safety, efficacy, and environmental
management of insecticides across countries. As the global
trade of agricultural commodities continues to expand,
manufacturers and regulatory authorities increasingly rely
on internationally recognized standards to ensure that
insecticide products meet consistent quality requirements
while safeguarding human health and the environment.
Organizations such as the Codex Alimentarius Commission
(CACQC), the International Organization for Standardization
(1S0O), the World Health Organization (WHO), and the Food
and Agriculture Organization (FAO) have developed
comprehensive  guidelines that facilitate regulatory
harmonization, promote safe pesticide use, and enhance
international acceptance of agricultural products (Codex
Alimentarius Commission, 2023; 1SO, 2015; WHO, 2022;
FAO & WHO, 2022).

The Codex Alimentarius Commission (CAC), jointly
established by the Food and Agriculture Organization
(FAO) and the World Health Organization (WHO),
develops internationally recognized food safety standards,
codes of practice, and guidelines aimed at protecting
consumer health and ensuring fair practices in food trade.
One of its major contributions is the establishment of
Maximum Residue Limits (MRLs) for pesticide residues in
food and feed commodities based on scientific evaluations
conducted by the Joint FAO/WHO Meeting on Pesticide
Residues (JMPR). Compliance with Codex standards assists
countries in maintaining food safety, facilitates international
trade, and provides a scientifically accepted basis for
resolving trade disputes involving pesticide residues under
the framework of the World Trade Organization (WTOQ)
(Codex Alimentarius Commission, 2023; FAO & WHO,
2022; IMPR, 2023).

Many insecticide manufacturers implement internationally
recognized 1SO management system standards to strengthen
quality assurance and environmental sustainability
throughout the manufacturing process. I1ISO 9001:2015
specifies the requirements for a quality management system
that emphasizes customer  satisfaction,  continual
improvement, risk-based thinking, process standardization,
documentation, and consistent product quality. Likewise,



ISO 14001:2015 establishes a framework for environmental
management systems by encouraging organizations to
identify, monitor, and minimize the environmental impacts
associated with manufacturing activities, waste generation,
emissions, and resource utilization. Adoption of these
standards improves operational efficiency, regulatory
compliance, product consistency, and environmental
stewardship while enhancing the global competitiveness of
insecticide manufacturers (ISO, 2015a; ISO, 2015b).

The World Health Organization (WHO) provides
internationally accepted guidelines for pesticide safety,
particularly for public health insecticides used in vector
control programs. WHO recommendations cover pesticide
hazard classification, product evaluation, formulation
specifications, safe handling  procedures, storage,
transportation, personal protective equipment, application
practices, resistance management, and disposal of obsolete
pesticides. These guidelines support governments and
manufacturers in selecting safe and effective insecticides
while minimizing occupational exposure, environmental
contamination, and risks to non-target organisms. Together
with FAO guidelines, WHO recommendations contribute
significantly to the development of harmonized regulatory
frameworks and promote the responsible management of
insecticides throughout their entire life cycle (WHO, 2022;
FAO & WHO, 2022; WHO, 2019).

Overall, adherence to internationally recognized standards
established by Codex Alimentarius, 1SO, WHO, and FAO
enhances the credibility, quality, and global acceptance of
insecticide products. Compliance with these guidelines
facilitates international trade, strengthens regulatory
approval processes, and improves manufacturing practices,
and supports sustainable pest management while ensuring
the protection of human health, food safety, and the
environment (Codex Alimentarius Commission, 2023; 1SO,
2015a; 1SO, 2015b; WHO, 2022; FAO & WHO, 2022).

9. Quality Control Procedures

Quality control procedures are essential for ensuring that
insecticide  products  consistently meet predefined
specifications for identity, purity, potency, safety, efficacy,
and stability throughout the manufacturing process. A
comprehensive  quality control system incorporates
systematic testing, process monitoring, sampling, analytical
evaluation, documentation, and corrective actions to
minimize variability and ensure compliance with regulatory
requirements and international quality standards. These
procedures are implemented according to Good
Manufacturing Practices (GMP) and quality management
systems to guarantee batch-to-batch consistency and
maintain consumer confidence in insecticide products
(WHO, 2014; FAO & WHO, 2022; 1SO, 2015; OECD,
2021).

One of the most important components of quality assurance
is in-process quality control (IPQC), which involves
continuous monitoring and testing of raw materials,
intermediates, and manufacturing parameters during
production. In-process testing enables manufacturers to
identify deviations at an early stage, thereby preventing the
production of substandard or non-compliant batches.
Critical quality attributes such as active ingredient
concentration, pH, viscosity, particle size, moisture content,
emulsion stability, suspension characteristics, mixing
uniformity, and packaging integrity are routinely monitored
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depending on the formulation type. Statistical process
control and validated analytical methods are frequently
employed to ensure that each manufacturing step remains
within predefined acceptance criteria. Continuous in-process
monitoring improves manufacturing efficiency, reduces
wastage, and enhances the overall quality and consistency of
insecticide formulations (WHO, 2014; FAO & WHO, 2022;
ISO, 2015; OECD, 2021; CIPAC, 2023).

Following completion of the manufacturing process,
sampling and testing of finished products are performed to
verify compliance with established quality specifications
before product release. Representative samples are collected
according to scientifically validated sampling protocols to
ensure that analytical results accurately reflect the quality of
the entire production batch. Finished products are evaluated
for parameters such as active ingredient assay, impurity
profile, physicochemical properties, formulation
characteristics, stability, packaging quality, labeling
accuracy, and microbial quality where applicable. Advanced
analytical  techniques, including ~ chromatography,
spectroscopy, titration, and other validated methods
recommended by international organizations such as the
Collaborative International Pesticides Analytical Council
(CIPAC), are employed to confirm product conformity.
Only those batches that successfully meet all predetermined
acceptance criteria are approved for distribution and
commercial use (FAO & WHO, 2022; CIPAC, 2023;
OECD, 2021; IS0, 2015).

Comprehensive  documentation and  record-keeping
constitute another critical element of quality control
systems. Every stage of manufacturing and quality
evaluation must be accurately documented to ensure
complete traceability and regulatory compliance. Essential
records include batch manufacturing records, raw material
certificates, equipment calibration logs, analytical test
reports, standard operating procedures (SOPs), validation
reports, stability studies, deviations, corrective and
preventive actions (CAPA), and product release
documentation. Proper documentation facilitates product
traceability, supports internal and external audits, enables
effective investigation of quality issues, and demonstrates
compliance with GMP and regulatory requirements. In
addition, robust record management systems contribute to
continuous quality improvement by providing historical data
for trend analysis and process optimization (WHO, 2014;
ISO, 2015; FAO & WHO, 2022; PIC/S, 2022).

Overall, effective quality control procedures—including in-
process monitoring, systematic sampling and testing, and
comprehensive documentation—form the foundation of an
efficient quality management system. These practices ensure
that insecticide products consistently satisfy regulatory
specifications, maintain product efficacy and safety, support
product traceability, and enhance the reliability and
credibility of manufacturers in both domestic and
international markets (WHO, 2014; FAO & WHO, 2022;
ISO, 2015; PIC/S, 2022).

Conclusion

Effective quality control testing and adherence to
established regulatory guidelines are essential for ensuring
the safety, efficacy, consistency, and environmental
sustainability of insecticide products. Comprehensive
evaluation of raw materials, in-process and finished
products, residue monitoring, stability testing, and



environmental risk assessments helps maintain high product
quality and regulatory compliance. Implementation of Good
Manufacturing Practices (GMP), internationally recognized

standards such as Codex Alimentarius and

ISO, and

guidance from organizations including WHO, FAO, and
regulatory agencies further strengthens quality assurance

systems.

Collectively, these measures ensure that

insecticides perform as intended, protect human and
environmental health, facilitate global trade, and support
sustainable pest management practices.
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