



Impact of Antiseptics, Disinfectants and Insecticides: A Mini Review

Abstract: 
Antiseptics and disinfectants are commonly utilised in healthcare facilities to prevent the growth of microbes on living and inanimate objects. Hospitals and other healthcare facilities frequently employ disinfectants and antiseptics to avoid the spread of bacteria on both live and inanimate items. Disinfectants and antiseptics had varying effects on different pathogens. While insecticides are chemicals used to kill insects. To compare the effectiveness of antiseptics and disinfectants in terms of how quickly microorganisms are killed, the phenol coefficient was also performed. The disinfectants and antiseptics' antibacterial properties also depended on concentration. Biocides are potent chemical agents found in antiseptics and disinfection products. This review addresses the essential functions, mechanisms and uses of antiseptics, disinfectants and insecticides in clinical, public health and agricultural contexts. A short review of antiseptics and disinfectants and their classifications, applications and effectiveness highlights the vital role these substances play in maintaining public health and halting the spread of infectious diseases. And a short review of the advantages and disadvantages of antiseptics and disinfectants.
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1. Introduction
Antiseptics are chemicals that are applied to living tissues to stop infection by either eliminating or preventing the growth of bacteria. They are frequently applied to disinfect surfaces and medical equipment, as well as to clean wounds, cuts and bruises where chemicals called disinfectants are used to either eliminate or stop the growth of bacteria on inanimate objects and surfaces. To stop the spreading of illnesses, they are frequently employed in homes, public places, laboratories and healthcare facilities. Ancient Babylonians used sulphur compounds to disinfect surfaces, while the Greeks, Romans and Egyptians used wine, vinegar, and plant extracts for wound cleaning and preservation. During the Middle Ages, lavender and thyme were used for cleansing, while alcohol, especially wine or brandy, was used for disinfection. Dr. Ignaz Semmelweis, a surgeon, advocated for surgical handwashing in the 19th century to reduce childbed fever in maternity wards using chlorinated lime solutions. Throughout the 20th century, advancements in disinfectants, including the development of antimicrobial compounds, led to the widespread use of chlorine-based disinfectants for water treatment and the introduction of antibiotics, prompting a re-evaluation of disinfection practices (Kampf, 2018). To prevent bacteria from growing on both living tissues and inanimate things, hospitals and other healthcare facilities utilize a lot of disinfectants and antiseptics (Jones et al., 2023). Particularly in healthcare facilities, antiseptics and disinfectants are essential elements of infection control protocols because they aid in the prevention of nosocomial infections, or infections acquired in hospitals or other healthcare institutions. Even while they might not completely eradicate all microbial spores, they work incredibly well against a variety of infections that are frequently seen in daily settings. Disinfectants are essential for stopping the spread of infectious diseases, such as COVID-19, since they lessen the chance of contamination and infection by lowering the microbial burden on surfaces (Kampf et al., 2020). Where an insecticide is a chemical that is used to control or eradicate insect populations. The way insecticides work is that they target particular physiological or biochemical systems in insects, like the nervous system, the mechanisms involved in growth and development, or the respiratory system (Bakhti & Hamida, 2017).
In this review, we try to cover the types, synthesis, mechanisms and uses of antiseptics, disinfectants and insecticides and their effects on microorganisms. 
2. Antiseptics and Disinfectants
2.1 Types of Antiseptics and Disinfectants
There are many different kinds of disinfectants and antiseptics, each with a distinctive chemical composition and mechanism of action.
2.1.1 Alcohol-Based Antiseptics
Alcohols work effectively against a variety of microorganisms, such as fungi, viruses and bacteria. They function by destroying proteins and breaking lipid membranes, which ultimately leads the microbes to die. Skin surface disinfectants known as alcohol-based antiseptics are solutions that contain alcohol, usually isopropyl alcohol or ethanol. For various uses, including hand hygiene, wound cleaning and surface disinfection, they are frequently found in households, public spaces and healthcare facilities. These antiseptics function by causing bacteria and other microbes' proteins to become denatured, which either kills the organisms or stops them from growing. In addition to certain viruses and fungi, they are particularly efficient against a wide variety of bacteria, including both gram-positive and gram-negative bacteria. Isopropyl alcohol (isopropanol), ethanol, denatured alcohol, rubbing alcohol and surgical spirit are a few examples of alcohol-based antiseptics. Both ethyl alcohol (ethanol) and isopropyl alcohol are frequently used and efficient antiseptics. Because they denaturize proteins and damage lipid membranes, isopropyl and ethyl alcohols are efficient against a variety of bacteria, ultimately resulting in their death (López-Gigosos et al., 2017). The concentration of alcohol-based antiseptics affects how effective they are; larger concentrations often show more antibacterial activity; typical concentrations range from 60% to 90%. 
2.1.2 Iodine-based antiseptics:

Iodine-Based Antiseptics Iodine-based antiseptics, containing iodine as the active ingredient, which have iodine as the active ingredient, useful for disinfecting skin and mucous membranes and preventing infections. The mechanism of action of iodine-based antiseptics is the release of free iodine, which combines with fatty acids, nucleotides and proteins of microorganisms to cause denaturation and ultimately cell death. Free iodine is progressively liberated from the povidone-iodine combination into the povidone-iodine aqueous solution. Povidone-iodine's antibacterial effect depends on this free iodine release. More iodine is released from the reservoir of the povidone-iodine combination generated when iodine is consumed through its germicidal action, preserving an equilibrium concentration of free iodine in the solution. Because povidone-iodine releases free iodine gradually, it has a long-lasting antibacterial action, which makes it useful as a topical antiseptic for wound care, surgical site preparation, and other uses (Petkani et al., 2025). Iodine-based antiseptics are effective against various microorganisms, including bacteria, viruses and fungi, with a particular focus on Staphylococcus aureus and Pseudomonas aeruginosa (Rutala & Weber, 2021). 
2.1.3 Chlorine-Based Disinfectants:
Chlorine-based disinfectants are chemical combinations with chlorine as the active component that are used to either kill or deactivate a wide range of microorganisms, such as viruses, bacteria, fungi and protozoa. These disinfectants function by releasing hypochlorous acid and chlorine ions into aqueous solutions, which destroy vital biomolecules, breach cellular membranes and cause microbial inactivation or death. To protect public health and safety and stop the spread of infectious illnesses, chlorine-based disinfectants are frequently employed in a variety of applications, including water treatment, surface disinfection, and medical equipment sterilization (Mung’ong’o & Mugoyela, 2007). Chlorine-based disinfectants play a vital role in protecting public health, preventing the spread of infectious diseases and ensuring the safety of water supplies, healthcare facilities, food processing plants and other critical environments. When chlorine-based disinfectants, like calcium hypochlorite or sodium hypochlorite (bleach), break down in water, they emit hypochlorous acid (HOCl) and chlorine ions (Cl-). The active ingredients that give these species of reactive chlorine their disinfecting qualities are these reactive chlorines. To cause microbial death or inactivation, chlorine-based disinfectants work by breaking microbial cell membranes, interfering with cellular processes, and causing damage to essential biomolecules (Verstraelen et al., 2012). The application of chlorine-based disinfectants is widespread and encompasses various sectors and settings such as water treatment, the food industry, surface disinfection, medical equipment sterilization, swimming pools and recreational water, veterinary and animal husbandry and personal hygienic, where controlling the spread of infectious diseases and maintaining cleanliness are paramount (Parveen et al., 2022).  
[bookmark: _Hlk166146806]2.1.4 Phenolic Compounds-based
 Hydroxyl chemicals such as phenol are the basis for phenolic disinfectants and antiseptics. Since they may destroy or stop the growth of microorganisms like bacteria, viruses and fungi, these chemicals are frequently employed. To minimize the danger of infection or contamination, disinfectants are mostly applied to inanimate materials, surfaces and objects to minimize the number of bacteria present. On the other hand, antiseptics are used on living tissue, such as skin, to treat or prevent infections (Jesumirhewe et al., 2025). The mechanism of action of phenolic disinfectants and antiseptics is to cause damage to the cell membranes of bacteria, resulting in their inactivation or death. They are frequently found in household cleaning solutions and are useful in healthcare settings for disinfecting skin before medical procedures and sanitizing surfaces since they are efficient against a wide range of bacteria (Starr & Judis, 1968). Phenolic antiseptics are commonly used in healthcare settings for preoperative skin preparation, and wounds Even after complete rinsing, residual disinfectant on porous surfaces can cause tissue irritation, which is why phenolics are not advised for disinfection of anything other than non-critical goods. They also release pungent smells and can be incorporated into feed, which presents hazards in agricultural environments. cleansing and general skin disinfection. They are also found in various over-the-counter products for personal hygiene and wound care (Padsalgi et al., 2008). Phenolic antiseptics are employed when they are used in real-world situations to treat or prevent infections. This includes their use in healthcare for wound care, preoperative planning, hand cleanliness and cleaning skin before medical operations. Furthermore, phenolic antiseptics are used in veterinary medicine, personal hygiene products and the cleaning of non-critical surfaces. Phenol is a highly valued chemical in many industrial industries due to its fungicidal and antiseptic characteristics. It helps with disinfection and germ control in medicines as a necessary ingredient in throat lozenges and antiseptic treatments. 
2.2 Method of Synthesis
Antiseptics and disinfectants can be synthesized through various methods depending on the specific compound. Chemical processes are used in the synthesis of several antiseptics and disinfectants. For example, 4,4'-diaminodiphenylmethane and chloroacetonitrile combine to produce chlorhexidine, a common antiseptic. Similar to this, phenol can be used as a starting material for a variety of chemical reactions to create disinfectants like Lysol. some common methods such as Halogenation, Oxidation, Quaternization, Esterification, Natural Extraction and Modification, Microwave-Assisted Synthesis and biological synthesis (Maillard & Pascoe, 2023). Using chemical reactions, synthesis methods, or formulation procedures, antimicrobial substances or products are produced as part of a chemical antiseptic preparation process. The selection of appropriate antiseptic agents, their synthesis or formulation, purification, characterization, testing and optimization are some of the procedures that this method usually entails. To be able to create and manufacture antiseptic products that may successfully stop the growth of germs and avoid diseases, the chemical approach depends on the concepts of chemistry (Britsun et al., 2021). For example, when a halogen, such as chlorine, bromine, or iodine, is added to a molecule, the process is known as halogenation. Healthcare environments frequently use the resultant halogenated chemicals for antisepsis and disinfection, such as iodine- or chlorhexidine-based antiseptics (Szostak et al., 2016). 

 
Scheme 1: Synthesis of Antiseptics and disinfectants
[bookmark: _GoBack]Organic compounds and halogenating agents, such as chlorine gas, bromine water, or iodine solutions, react in the process of halogenation, which is a common technique for creating antiseptics. These reactions can happen in a variety of applications depending on the particular reactants and intended products, such as the presence of catalysts or at a particular temperature and pressure. Here a new antiseptic formulation composed of lipids and octenidine is being developed by Szostak et al, with a 4 nm diameter particle topology and they found that it is equally effective as the octenidine dihydrochloride formulation (Darouiche et al., 2015). To order to eliminate bacteria at the earliest stages of infection, Pawar et al. developed vancomycin-loaded chitosan nanoparticles (CNPs) and povidone-iodine (PI) containing in situ alginate (CNPs-PI-Alg) gel using the ionic gelation method. They discovered that the synthesised antiseptics demonstrated greater stability and mechanical properties as well as a significant antibacterial and antibiofilm effect against Staphylococcus aureus, indicating that the CNPs-PI-Alg in situ gel has the potential to prevent OIAIs (Pawar et al., 2018). 
2.3 Mechanism of antiseptics and disinfectants
Disinfectants and antiseptics are substances that either eliminate or stop the growth of germs, such as bacteria, viruses and fungi. Although they have equivalent functions, their applications and mechanisms of operation are different. Figure 1 shows the cleaning mechanism of the surfactant.
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Figure 1: Cleaning mechanism of surfactant
The mechanism of antiseptics to stop infection or sepsis antiseptics are antimicrobial agents that are applied to live tissues like the skin and mucous membranes. They serve to lower the possibility of microbial infection. The particular antiseptic and the pathogens it targets can affect its mechanism of action. Some common mechanism actions are (a) Denaturation of proteins, (b) Disruption of Cell membranes, (c) Interference with Metabolic Pathways (Kampf & Kramer, 2004) and (d) Oxidation. 
2.3.1 Denaturation of proteins
Some antiseptics function by denaturing the bacteria's proteins. Cell death results from this disruption of their structure and function. Proteins undergo a process called denaturation, which modifies their structure and causes them to lose their natural shape and functionality. Many antiseptics, such as phenols (such as triclosan and chlorhexidine) and alcohols (such as ethanol and isopropanol), function by denaturing the proteins in germs. These antiseptics cause the structure of the proteins in the cells to be altered when they come into contact with germs. The proteins' inability to perform their fundamental roles as a result of this disruption eventually results in cell death. Consequently, the bacteria are unable to endure and multiply, which aids in the prevention of illnesses (Maillard & Pascoe, 2023). 
2.3.2 Disruption of Cell Membranes
Numerous antiseptics cause lipid membranes in bacteria to break down. This ultimately results in cell death and the leaking of cellular contents. Some antiseptics, such as cetylpyridinium chloride and benzalkonium chloride, interfere with the lipid membranes of microbes by a mechanism known as disruption of cell membranes. These antiseptics break down the structure of microbial cell membranes by penetrating them. The microbes eventually perish as a result of this leakage. These antiseptics effectively eliminate the germs by targeting their cell membranes, thus aiding in the prevention of infections (Prasetyono & Saputra, 2015). 
2.3.3 Interference with Metabolic Pathways
One way that some antiseptics stop important biochemical processes in germs and prevent them from growing and reproducing is by interfering with their metabolic pathways. Hexachlorophene, an antiseptic, hinders the synthesis of fatty acids in microorganisms, which is a crucial metabolic process for building cell membranes and other cellular components (Rueda-Fernández et al., 2022). By preventing the action of the enzymes involved in the production of fatty acids, hexachlorophene obstructs this pathway. Microorganisms cannot build essential biological components without functioning fatty acids, which hinders development and reproduction. Hexachlorophene thus successfully regulates bacteria populations and averts diseases. This mechanism targets certain metabolic processes, providing a targeted method for preventing microbial multiplication. Antiseptics such as hexachlorophene stop the growth of microorganisms and lower the risk of infection by interfering with their metabolism. This interrupts the basic pathways required for microbial existence (Dellanno et al., 2009). 
2.3.4 Oxidation 
Oxidizing antiseptics exert their antimicrobial action by releasing reactive oxygen species (ROS), which cause oxidative damage to vital cellular components such as proteins, lipids, and nucleic acids. These reactive species oxidize sulfhydryl (–SH) groups of essential enzymes, leading to enzyme inactivation and disruption of metabolic processes. In addition, oxidation of membrane lipids increases cell membrane permeability, resulting in leakage of cellular contents, while oxidative damage to DNA interferes with replication and transcription. Due to this multifaceted action, oxidizing agents produce rapid and irreversible microbial cell damage. Common examples of oxidizing antiseptics include hydrogen peroxide, potassium permanganate and iodine or iodophors. These agents are effective against a broad spectrum of pathogens, including bacteria (both aerobic and anaerobic), fungi, viruses, and, at higher concentrations or prolonged exposure, bacterial spores.
2.4 Uses of Antiseptics and disinfectants 
Antiseptics and disinfectants are applied to control or eliminate germs to stop infection, pollution, or disease from spreading. The application of antiseptics and disinfectants plays a crucial role in infection prevention and control across various settings, including healthcare, food handling, sanitation and public health (Batrakov & Videnin, 2023). Healthcare providers use antiseptic solutions before surgical procedures to disinfect patients' skin, reducing the risk of surgical site infections by eliminating or reducing microbial load. Antiseptic solutions are used to clean and disinfect wounds, lowering the microbial load and stopping the growth of bacteria and pathogens to avoid infection and promote healing (Mazic, 2015). 
Disinfectants are used in healthcare institutions' environmental decontamination processes to get rid of or minimise the number of dangerous bacteria that are present on surfaces and in the surrounding air. To prevent illnesses from spreading among patients, visitors and healthcare professionals, this procedure is essential. Contact with diseased patients, airborne infections, contaminated medical equipment and human activity are just a few of the ways that healthcare facilities can get polluted (Lompo et al., 2024). Because many pathogens can persist on surfaces for long periods, improper handling could increase the risk of transmission. Using techniques like wiping, spraying, or fogging, disinfectants are chemical agents that eliminate or render inactive bacteria on surfaces like floors, walls, furniture and medical equipment (Basak & Adak, 2024). The kind of microorganisms present, the degree of contamination, the surface that needs to be cleaned, and the possibility of infection transfer all influence the disinfectant selection and the frequency of decontamination. 
2.5 Resistance of microorganisms to antiseptics and disinfectants and methods to overcome 
Antiseptics and disinfectants are widely applied in medical facilities to control the spread of infection. They inactivate or destroy most pathogenic microorganisms under specific conditions, though they are generally ineffective against bacterial spores. Their primary function is to reduce microbial load to levels considered safe, thereby preventing the transmission of infectious diseases in healthcare, industrial and domestic environments. These agents are widely employed for surface decontamination and infection control and are typically used at concentrations significantly higher than their minimum inhibitory concentrations to ensure rapid microbial killing. At concentrations up to 1000 times higher than the minimum inhibitory concentrations, the rapid and extensive cellular damage was long thought to prevent the development of bacterial resistance; however, bacteria exhibit a remarkable capacity to adapt to biocide-induced chemical stress (Tong et al., 2021), and their inappropriate use, especially in combination with antibiotics, may accelerate microbial resistance.
Microbial resistance to antiseptics and disinfectants arises despite their widespread use at high concentrations intended to eliminate pathogenic microorganisms. Disinfectants are designed to reduce microbial loads on surfaces and transmission media to safe levels and are typically applied at concentrations far above their minimum inhibitory concentrations (MICs). At such levels, rapid and extensive cellular damage was once thought to prevent resistance development. However, microorganisms possess a strong adaptive capacity to chemical stress. The overuse and misuse of antiseptics and disinfectants, particularly at suboptimal concentrations or inadequate contact times, can lead to reduced microbial susceptibility and even resistance.
Continuous exposure to biocides exerts selective pressure, promoting adaptive responses such as membrane modification, efflux pump activation, biofilm formation and entry into dormant states like persister cells and viable but nonculturable (VBNC) cells. These cells can survive treatment and later resuscitate, often carrying genetic or phenotypic changes that may also confer cross-resistance to antibiotics, raising serious concerns in healthcare settings (Walczak et al., 2025).
The effective mitigation of microbial resistance requires the proper selection and application of antiseptics and disinfectants, guided by the nature of the surface, the level of organic contamination and the specific microorganisms targeted. Antiseptics and disinfectants must be applied at validated concentrations with sufficient contact time to ensure complete microbial inactivation, as sub-lethal exposure promotes adaptive responses. Avoiding unnecessary, excessive, or prolonged use is essential to minimize selective pressure. Continuous monitoring and adherence to infection-control guidelines are essential to limit microbial adaptation.
3. Insecticides
Insecticides are chemical substances used in agriculture, public health and household pest management to control, repel or eliminate insects, reduce crop damage, prevent disease spread and manage infestations, as indicated in Figure 2. Insecticides work in several ways, such as by physically suffocating the insect or by interfering with its growth and development or nervous system. They are available in several forms, including sprays, dust, baits and granules, each designed to target a particular insect or application technique (Stejskal et al., 2021). Agriculture has been greatly impacted by the invention and application of pesticides because they shield crops from pests, boosting yields and guaranteeing food security. Insecticides are used in public health to manage disease vectors like mosquitoes, thereby limiting the transmission of illnesses including dengue fever, malaria, and the Zika virus.
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                          Figure 2: Insecticide used in agriculture and in public health 

3.1 Classifications
Based on the mechanism of action, the insecticides are classified into the following categories;
3.1.1 Internal Insecticides:
When the insects consume these insecticides, they affect their internal organs, including their digestive systems. They work well against pests that consume the tissues of plants and are typically applied to the plant surfaces. When the insect eats the treated plant material, the insecticide is ingested and affects it internally (Oliveira & Machado-Neto, 2005). Important biological processes are disrupted internally when the insect consumes the insecticide and its meal after feeding on the treated plant material. Systemic insecticides, carbamates and organophosphates are typical examples of this class. For example, grasshoppers and caterpillars are commonly targeted pests using DDT, benzene hexachloride, calcium arsenate and sodium fluoride in agriculture due to their ability to cause significant damage to crops.
3.1.2 External Insecticides:
External insecticides act on insects directly in contact with the affected surface. These pesticides mostly target the nervous system or cuticle of the insect. They are applied to places where insects are likely to come into contact, such as foliage, soil, or structural surfaces and are frequently used to control crawling insects or those that rest on treated surfaces. As contact insecticides, pyrethroids—synthetic compounds derived from natural pyrethrins found in chrysanthemum flowers are extensively utilised since they work well against a variety of pests and have a low toxicity level for pets (Sparks, 2024).  


3.1.3 Fumigants:
Fumigants are a particular class of insecticides used in gaseous form to destroy pests in buildings or other enclosed areas. Fumigants work mostly by inhaling and infiltrating the insects' respiratory system, in contrast to contact or stomach pesticides. For the control of pests in stored products, phosphorus is one of the fumigants that is most frequently utilised. Insect cells accumulate poisonous phosphine gas as a result of the disruption of cellular respiration caused by it. 
3.2 Method of synthesis:
3.2.1 Preparation of Benzene Hexachloride (BHC):
It can be found in multiple stereoisomers, such as delta (δ), epsilon (ε), gamma (β), beta (β) and alpha (α). Gamma-HCH, sometimes referred to as γ-BHC or lindane, is the most toxic of them. Because of its ability to bioaccumulate in living things and its tenacity in the environment, lindane is well-known. It was frequently applied as a pesticide, especially in agriculture.
Scheme 2. Benzene Hexachloride


BHC prepared by benzene liquid is chlorinated in the presence of sunlight. This reaction normally occurs in a temperature range of 15-20°C, in a batch reactor or a continuous flow reactor, with a pressure of 1 atm. The energy required for the reaction to happen is provided by the sun. The chlorination process produces hexachlorocyclohexane (HCH) isomers, including lindane and continues until the concentration of BHC reaches 12-15%. The concentration of the mother liquor in the reaction mixture increases the concentration of BHC in the solution, enhancing the efficiency of subsequent purification steps. Fractional crystallization is used to purify BHC by gradually cooling the concentrated solution and allowing for the isolation of the desired γ-isomer, causing different components to crystallize at varying temperatures.
Scheme 3:  Reaction mechanism of the preparation of Benzene Hexachloride 




3.2.2 Synthesis of Dichlorodiphenyltrichloroethane (DDT)
[bookmark: _Hlk166697286]Dichlorodiphenyltrichloroethane is a crystalline chemical compound that is tasteless, colourless and nearly odourless. It is prepared by an exothermic condensation reaction between one equivalent of chloral and two equivalents of chlorobenzene at a temperature of between 20 and 30 degrees Celsius, with fuming sulfuric acid or oleum present. In a glass-lined reactor, chloral and chlorobenzene are first condensed in the presence of 99–100% conc. H2SO4. The reaction takes five to six hours and external cooling keeps the temperature stable. After removing the used acid and the crude DDT from the top, it is thoroughly cleaned with water and neutralised with soda ash. After being transferred to a dryer, where steam melts the DDT and removes the unreacted chlorobenzene, the mixture of DDT and unreacted chlorobenzene is poured off. After the DDT has melted, it is transferred to a casting pan and the resulting pure DDT is ground up before being used. The following reaction scheme illustrates how the initial components and final product (DDT) are prepared 
Scheme 4




	


Scheme 5: Reaction mechanism of preparation of DDT

3.2.3 Preparation of Andrine:


Scheme 6: Preparation of Andrine

The commercial preparation of this product involves the Diels Alder reaction between bicyclo [2,2] hepta-2,5-diene and hexachlorocyclopentadiene (Hex). For twelve to seventeen hours the reactants are combined and refluxed. The following reaction scheme illustrates how the raw ingredients and finished product are prepared (McKinney & Pearce, 1960).


Synthesis of Aldrine
Scheme 7: Reaction mechanism of Aldrine


3.3 Uses of insecticides
Insecticides are chemicals used to control or eliminate insect pests in various settings, including agriculture, public health and household environments. Here are some common applications of insecticides. In agriculture, insecticides are often employed to keep pests away from crops that could harm or even destroy them. Using a variety of techniques, including spraying, dusting, or treating the soil, farmers apply pesticides to their fields. By eliminating pests like aphids, caterpillars, beetles and mites helps to raise agricultural yields and guarantee food security (Lapied et al., 2009). Using a variety of techniques adapted to particular crops, pest species and environmental factors, pesticide application in agriculture is complex. In regions with significant mosquito populations, insecticides are frequently sprayed or fogged to kill mosquitoes and stop the spread of certain diseases (López-Ferber, 2020). Commonly utilised in homes to manage pests like cockroaches, flies, mosquitoes and ants. These can be used as foggers, sprays, powders, or baits to get rid of or repel insects from houses, workplaces and other interior areas. When grains and other commodities are being kept or transported, insecticides are applied to prevent insect infestations. 
4. Advantages
In the field of public health and hygiene, antiseptics and disinfectants are crucial substances that play different but complementary functions in stopping the spread of infectious diseases. As essential elements of infection control measures, antiseptics and disinfectants assist in maintaining hygienic standards and reducing the spread of infectious diseases within communities. Through their efficient investigation and eradication of microbiological hazards, these agents serve to protect public health and enhance general welfare (Heidari et al., 2025). Conversely, disinfectants are substances that are made to get rid of or drastically lower the number of dangerous germs that are present on surfaces, in objects and in the surrounding air. They are used to sanitise surfaces and stop the spread of infectious microorganisms in a variety of locations, such as residences, public areas, laboratories and healthcare institutions. Disinfectants lower the chance of infection transmission through contact with contaminated surfaces by targeting a wide range of microorganisms, including bacteria, viruses, fungi and protozoa 	(Geng et al., 2025). Antiseptics are safe for external use on skin, mucous membranes and wounds because they are designed to be applied to living tissues" describes the particular function and safety profile of antiseptic agents. They are substances that are formulated to either completely kill or inhibit the growth of microorganisms when applied to living tissues, such as the skin, mucous membranes (e.g., mouth, throat, genital areas) and wounds. Their versatility allows them to be applied to a range of exterior surfaces and tissues to prevent infections and maintain cleanliness (Maillard & Pascoe, 2023). When disinfectants are applied to surfaces, objects, or environmental surfaces, they can either eliminate or deactivate a broad spectrum of hazardous microorganisms, such as bacteria, viruses, fungi and protozoa. Disinfectants are essential components of infection control systems because they efficiently eradicate microbial pathogens from surfaces and objects, halting the transmission of infectious diseases in households, public areas, healthcare institutions and other settings. Environmental compatibility, safety and efficacy requirements are set for disinfectants, which are also subject to regulatory control. Insecticides control disease-carrying insects like mosquitoes and ticks, preventing disease spread like malaria, dengue fever and Lyme disease, thus protecting public health. Insecticides quickly kill or incapacitate insects upon contact or ingestion, allowing for swift pest population control and preventing further crop damage or disease transmission (Kaya et al., 2022).

5. Disadvantages
To maintain hygiene and stop the spread of illnesses, antiseptics and disinfectants are indispensable supplies. But there are a few drawbacks as well. Particularly when consumed or applied in concentrated doses, several antiseptics and disinfectants have toxic qualities that can be dangerous to people. Many harmful health impacts, including Skin Irritation, respiratory problems, allergic reactions and neurological effects may arise from prolonged exposure to these chemicals (Sheraba, 2012). This might result in symptoms including coughing, wheezing, shortness of breath, or irritation of the throat. Extended exposure to elevated quantities of these substances may intensify respiratory disorders or result in more serious respiratory distress (Théraud et al., 2004). Some people may experience allergic responses to particular disinfectants or antiseptics, which can cause symptoms including hives, skin rashes, swelling, or breathing problems. The intensity of these allergic reactions might vary and treatment from a physician may be necessary. Iodine, particularly in high amounts, can irritate mucous membranes and the skin. Extended or recurrent exposure to elevated iodine concentrations may result in skin irritation, redness and pain. Particularly in aqueous solutions, iodine is poorly stable in solution. Iodine solutions may lose their effectiveness over time as a result of exposure to light, air, or specific chemicals. toxins may infiltrate pollen, honey, stems, leaves and other plant parts, which is why this infiltration is concerning. This means that beneficial parasitoids and predatory insects that feed on pollen or nectar may unintentionally ingest these pesticide residues, as well as organisms like honeybees, pupae and adult butterflies that come into contact with these contaminated plant components (Hassall, 1965). 
6. Future scope
A primary focus might be on researching novel antibacterial chemicals or formulations that have a wider range of activity and improved efficacy. Investigating substances that are synthetic, natural compounds, or nanoparticles with strong antibacterial capabilities may be part of this.
Iodine-based antiseptics and disinfectants are frequently made with stabilising agents or carriers, like povidone or poloxamer, to improve solubility, stability and safety to lessen these drawbacks. Furthermore, to reduce irritation and discolouration while maintaining efficient antibacterial activity, lower doses of iodine are usually utilised. promoting the synthesis and discovery of novel drugs with improved efficacy and lower potential for resistance. This includes looking into both synthetic and natural sources for cutting-edge disinfectants and antiseptics. It's essential to balance using insecticides with any potential hazards and to consider the advantages of less chemically intensive alternative pest management techniques like integrated pest management (IPM). Focusing on environmentally friendly biocides, such as bio-based disinfectants and biopesticides, that are biodegradable and have minimal ecological impact.

Conclusion
Antiseptics, disinfectants and insecticides are crucial in preventing infections in healthcare, community, and industrial settings, ensuring hygiene and reducing infectious disease burden and used to kill insects in public health and agriculture. This review focuses on the mechanism and uses of antiseptics, disinfectants and insecticides that are currently on the market. These include natural and alternative antimicrobial agents, as well as chemical agents like alcohols, phenolics, chlorine-based compounds, iodine-based agents and hydrogen peroxide. Different agent types have different characteristics, modes of action and uses, which makes infection control tactics more flexible and their advantages and disadvantages. Their ability to lower microbial contamination on surfaces, in water supplies, medical equipment and skin makes them essential tools for preserving hygiene and stopping the spread of infectious microorganisms. The review concludes by emphasizing the importance of robust regulatory frameworks and continuous innovation in developing safer, more effective antiseptics, disinfectants and insecticides. Antiseptics, disinfectants and insecticides, although effective, have drawbacks and considerations such as toxicity, environmental impact, microbial resistance and limited efficacy against certain pathogens or biofilm forms. Research, creativity and adherence to recommended methods in infection control and antimicrobial management are necessary to meet these problems. Development of innovative delivery methods, customised antimicrobial treatment plans, incorporation of digital health technologies and adoption of environmentally friendly approaches.
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