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ABSTRACT :  

Hand sanitizers are antimicrobial specialists intended to decrease or dispose of microbes from the hands, filling in as an elective when cleanser and water are not 

free. They turned out to be particularly common during the Coronavirus pandemic because of their job in forestalling viral transmission. Accessible in fluid, gel, or 

froth structure, the most well-known hand sanitizers are liquor based, regularly containing 60%-95% ethanol or isopropyl liquor. Liquor quickly denatures microbial 

proteins and disturbs their layers, making it exceptionally compelling against microorganisms, infections, and growths. Non-liquor-based plans, utilizing specialists 

like benzalkonium chloride, are likewise accessible however are for the most part less viable against a wide scope of microbes. Notwithstanding liquor, hand 

sanitizers frequently contain fixings, for example, glycerin to forestall skin dryness, aromas for fragrance, and thickening specialists for a gel-like consistency. 

Liquor's getting dried out impact on the skin can cause aggravation or dryness, particularly with successive use, which makes the expansion of lotions significant 

in diminishing these secondary effects. There are worries over long haul, inordinate use, including expected microbial protection from non-liquor-based definitions 

and the incorporation of hurtful added substances like methanol, which has prompted stricter administrative oversight. Arising research means to address these 

provokes by working on the definition to extend viability while decreasing aftereffects. Hand sanitizers stay a basic device in medical services, public settings, and 

regions lacking admittance to cleanser and water, offering a helpful and powerful method for keeping up with hand cleanliness. 

INTRODUCTION : 

Hand sanitizer is a widely-used personal hygiene product designed to reduce the spread of harmful microorganisms, including bacteria, viruses, and fungi 

[1] .It provides a quick and effective means of hand disinfection, especially in situations where soap and water are unavailable[2]. The product is 

commonly available in gel, liquid, or foam forms and is primarily formulated with alcohol as the active ingredient[3] .Alcohol-based hand sanitizers, 

which contain either ethanol or isopropyl alcohol, are considered the most effective, especially when their alcohol content ranges between 60% and 

95%[4].This concentration is critical for ensuring the rapid breakdown of microbial cell membranes and the denaturation of proteins, leading to pathogen 

inactivation[5] .In addition to alcohol, hand sanitizers may contain supplementary ingredients such as moisturizers (e.g., glycerine) to prevent skin 

dryness, fragrances for a pleasant scent, and thickeners to enhance texture and application[6]. While non-alcohol-based sanitizers exist, typically utilizing 

antimicrobial agents like benzalkonium chloride, these are generally less effective against certain pathogens[7]. Hand sanitizers have become 

indispensable in modern healthcare settings, workplaces, schools, and during global health emergencies such as the COVID-19 pandemic, where they 

serve as a frontline defence against infection[6,7]. The Centres for Disease Control and Prevention (CDC) and the World Health Organization (WHO) 

have established guidelines for the effective use of hand sanitizers, emphasizing their role in promoting hand hygiene[8]. However, despite their 

convenience and widespread usage, hand sanitizers have limitations[9]. They are not effective against all types of germs, such as bacterial spores, and 

their efficacy diminishes when hands are visibly dirty or greasy[10]. Overuse may also cause skin irritation, and concerns about improper formulations 

have led to stricter regulatory oversight to ensure safety and quality[11]. 

SANITIZER : 

Hand sanitizer is a convenient hygiene product designed to reduce germs and pathogens on the hands, especially when soap and water are not 

available[12]. 

BENEFITS : 

• Germ Reduction: Hand sanitizer effectively kills most germs, including bacteria and viruses, helping to prevent infections[13]. 

• Convenience: It's portable and easy to use, making it a great option for on-the-go situations, such as when you’re traveling, at work, or in 

public places[14]. 
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• Quick Drying: Hand sanitizer dries quickly, allowing you to clean your hands without needing towels[15]. 

• Moisturizing Options: Many hand sanitizers include ingredients like glycerine to help keep your skin from drying out[16]. 

COMPOSITION : 

TYPES OF HAND SANITIZERS :   

1. Alcohol-Based Hand Sanitizers: 

• Description: These contain alcohol, usually ethanol or isopropyl alcohol, as the main ingredient. 

• Concentration: Effective ones have an alcohol concentration between 60% and 95%. 

• Benefit: They kill most germs quickly and are widely recommended for effective hand hygiene. 

2. Non-Alcohol-Based Hand Sanitizers: 

• Description: These do not contain alcohol and often use other antimicrobial agents, like benzalkonium chloride. 

• Benefit: They can be gentler on the skin, but they may not kill as many types of germs as alcohol-based sanitizers[17]. 

Composition : Alcohol-based hand sanitizers are primarily made up of the following key ingredients: 

1. Alcohol : The main active ingredient, usually either ethanol (ethyl alcohol) or isopropyl alcohol (rubbing alcohol). The alcohol concentration 

typically ranges from 60% to 95% to effectively kill germs. 

2. Water : Used to dilute the alcohol and help achieve the desired consistency. It also aids in moisturizing the skin. 

3. Glycerine : A moisturizer that helps prevent the skin from drying out due to the high alcohol content. It keeps hands feeling soft and hydrated. 

4. Thickening Agents : Ingredients like carbomer are added to give the sanitizer a gel-like consistency, making it easier to apply. 

5. Fragrance : Optional ingredient for a pleasant smell, though some formulations may be unscented, especially for sensitive skin. 

6. Preservatives : Sometimes included to prevent the growth of bacteria or fungi in the product itself[18]. 

Table 1 :  

Sr no Names  Percentage 

1 Ethanol ( Ethyl Alcohol ) 70% active ingredient 

2 Water  20% 

3 Glycerine 5% ( for moisture ) 

4 Carbomer 1% ( thickening agent ) 

5 Fragrance  0.5% ( optional ) 

6 Preservatives 0.5% ( optional ) 

Adverse Effects of Alcohol-Based Sanitizer or Hand washing Soaps :  

While alcohol-based hand sanitizers and handwashing soaps are essential for maintaining hygiene and preventing the spread of infections, they can also 

have adverse effects on the skin[19]. Frequent use of alcohol-based sanitizers can lead to skin irritation, dryness, and allergic reactions due to the high 

concentration of alcohol, which strips the skin of its natural oils[20]. This can result in redness, itching, and peeling, particularly in individuals with 

sensitive skin or pre-existing skin conditions such as eczema[21]. Similarly, handwashing soaps, especially those containing harsh chemicals or 

fragrances, can disrupt the skin’s natural barrier, leading to dryness and irritation[22]. Overuse of both sanitizers and soaps may cause a condition known 

as irritant contact dermatitis, characterized by inflammation and discomfort[23]. Furthermore, reliance on hand sanitizers can diminish the skin's 

microbiome diversity, potentially leading to increased susceptibility to infections[24]. It is crucial for individuals to balance hygiene practices with skin 

care, using moisturizers and selecting gentle, skin-friendly products to mitigate these adverse effects while ensuring effective hand hygiene[25]. 

Alcohol Mechanism of Action Against Bacteria: 

The mechanism of action of alcohol against bacteria primarily involves the denaturation of proteins and the disruption of cell membranes[26]. When 

alcohol, typically in concentrations ranging from 60% to 95%, comes into contact with bacterial cells, it penetrates the cell membrane, which is composed 
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of lipids[27]. This penetration disrupts the lipid bilayer, leading to increased permeability and eventual cell lysis[28]. Concurrently, alcohol denatures 

proteins within the bacterial cell, causing them to lose their structural integrity and functionality[27,28]. This denaturation process affects essential 

proteins, including enzymes and structural components vital for bacterial survival and reproduction[28]. The combination of membrane disruption and 

protein denaturation effectively kills a wide range of bacteria, making alcohol an efficient antimicrobial agent[29]. However, it's important to note that 

alcohol is less effective against certain pathogens, such as bacterial spores and some non-enveloped viruses, which have protective outer layers that resist 

the action of alcohol[28]. 

Alcohol Mechanism of Action Against Viruses: 

The mechanism of action of alcohol against viruses involves the disruption of viral structures and the denaturation of proteins[26]. Alcohol, particularly 

in concentrations between 60% and 95%, is effective against many enveloped viruses, such as influenza and coronaviruses[27,28]. The outer layer of 

these viruses is composed of a lipid bilayer, which is essential for their ability to infect host cells[30]. When alcohol is applied to a virus, it penetrates 

this lipid envelope, disrupting its integrity and leading to the disintegration of the viral particle[31]. In addition to damaging the viral envelope, alcohol 

also denatures viral proteins, including those necessary for attachment to host cells and for viral replication[31]. This denaturation alters the shape and 

function of these proteins, rendering the virus inactive and unable to infect host cells[31]. However, it is important to note that alcohol is less effective 

against non-enveloped viruses, such as norovirus and certain enteroviruses, which lack the lipid envelope and are more resistant to alcohol’s action[30]. 

Overall, the dual effect of disrupting lipid membranes and denaturing proteins makes alcohol a potent antiviral agent, particularly in the context of 

infection control and prevention[29]. 

 

Efficacy of Hand Sanitizers :  

The efficacy of hand sanitizers in reducing microbial load on hands is a crucial factor in infection prevention[32]. Alcohol-based hand sanitizers, 

particularly those containing 60% to 95% ethanol or isopropyl alcohol, are widely recognized for their effectiveness against a broad spectrum of 

pathogens, including bacteria and enveloped viruses[32]. Studies have shown that these sanitizers can reduce up to 99.9% of harmful microbes on the 

skin, making them a reliable option when soap and water are not available[32]. However, the effectiveness of hand sanitizers can be influenced by several 

factors, including the concentration of alcohol, the volume used, and the duration of application[33]. For optimal efficacy, a sufficient amount of sanitizer 

should be applied to cover all surfaces of the hands, and hands should be rubbed together until dry, which typically takes around 20 seconds[32]. It’s also 

important to note that hand sanitizers are less effective against certain types of pathogens, such as bacterial spores and non-enveloped viruses, which may 

require soap and water for complete removal[33]. Moreover, the presence of organic matter, such as dirt or food residues, can significantly reduce the 

effectiveness of hand sanitizers[33]. Therefore, while hand sanitizers are a valuable tool for maintaining hand hygiene, they should not completely replace 

handwashing, especially when hands are visibly soiled[34]. In public health contexts, especially during outbreaks of infectious diseases, the strategic use 

of hand sanitizers can complement regular handwashing to enhance overall hygiene practices and reduce transmission of infections[34]. 

Evolution of Hand Sanitizers : 

The evolution of hand sanitizer has been shaped by the need for better hygiene and infection control. 
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• Early Beginnings: The concept of hand hygiene dates back centuries, with people using various substances, like alcohol and essential oils, to 

clean their hands. However, these methods were not standardized or widely practiced. 

• Modern Development: The first commercial hand sanitizer was developed in the late 1980s. It was primarily alcohol-based and aimed at 

healthcare workers to help reduce infections in hospitals. 

• Increased Awareness: During the 2000s, public awareness about germs and hygiene grew, especially after outbreaks of illnesses like SARS 

and H1N1. This led to an increase in the use of hand sanitizers in everyday settings, not just in healthcare. 

• COVID-19 Pandemic: The COVID-19 pandemic significantly boosted the popularity and availability of hand sanitizers. People began using 

them more frequently as a preventive measure against the virus, leading to a surge in demand and production. New formulations, including 

foams and wipes, emerged to meet consumer needs. 

• Regulation and Safety: With the rise in use, regulatory agencies implemented guidelines to ensure the safety and effectiveness of hand 

sanitizers. Consumers became more aware of ingredients, prompting manufacturers to create gentler formulations that include 

moisturizers[35]. 

When to use ? 

•  After Touching Surfaces: Use hand sanitizer after touching commonly used surfaces like doorknobs, light switches, and public transportation 

handles. 

•  Before Eating: Apply hand sanitizer before eating or handling food, especially when soap and water are not available. 

•  After Coughing or Sneezing: Use hand sanitizer after you cough, sneeze, or blow your nose to eliminate germs. 

• After Using the Restroom: If soap and water are not accessible, use hand sanitizer after using the restroom. 

•  When Caring for Others: Use hand sanitizer before and after providing care to someone who is ill or after changing diapers. 

• Before and After Handling Food: Always use hand sanitizer before preparing or eating food, and after handling raw meat or other potentially 

contaminated items. 

• When Traveling: Use hand sanitizer frequently while traveling, especially when you cannot wash your hands. 

• In Public Spaces: Apply hand sanitizer after being in crowded places, like shopping centres or public transport[36]. 

Limitations : 

• Not Effective Against All Pathogens: Hand sanitizers are less effective against certain types of germs, particularly non-enveloped viruses (like 

norovirus), bacterial spores (such as Clostridium difficile), and some parasites. In such cases, handwashing with soap and water is 

recommended[37]. 

• Visible Soil and Dirt: Hand sanitizers cannot remove dirt, grease, or organic matter from hands. If hands are visibly dirty or greasy, washing 

with soap and water is necessary for effective cleaning[37]. 

• Skin Irritation: Frequent use of alcohol-based hand sanitizers can lead to skin irritation, dryness, or allergic reactions, especially in individuals 

with sensitive skin or pre-existing conditions like eczema[37]. 

• Alcohol Concentration Matters: For optimal effectiveness, hand sanitizers should contain at least 60% alcohol. Products with lower alcohol 

concentrations may not effectively kill germs[38]. 

• Limited Duration of Action: Hand sanitizers provide a temporary reduction in germs and do not offer prolonged protection. If hands become 

contaminated again, the effectiveness diminishes[38]. 

• Dependency on Proper Use: The effectiveness of hand sanitizers is highly dependent on correct usage—applying enough product and rubbing 

it over all surfaces of the hands until dry is crucial. Inadequate application can reduce their effectiveness[39]. 

• Chemical Ingredients: Some hand sanitizers may contain ingredients that could be harmful if ingested or cause skin reactions. Consumers 

need to choose products carefully and be aware of potential adverse effects[40]. 

• Resistance Concerns: Overuse of certain antimicrobial agents in non-alcohol-based sanitizers could contribute to the development of 

antimicrobial resistance, making some pathogens harder to eliminate in the future[41]. 
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Conclusion :  

Hand sanitizer has become an essential tool in promoting hand hygiene and preventing the spread of infections, particularly in today's fast-paced and 

health-conscious world. Its effectiveness, especially when alcohol-based with concentrations of 60% to 95%, makes it a reliable option for reducing 

microbial load in various settings. However, it is important to recognize its limitations, such as reduced efficacy against certain pathogens, ineffectiveness 

on visibly dirty hands, and potential skin irritation from frequent use. For optimal hygiene practices, hand sanitizers should complement traditional 

handwashing with soap and water, particularly in situations where hands are heavily soiled or when dealing with specific types of germs. As awareness 

of hygiene continues to grow, selecting high-quality products and using them correctly will play a crucial role in enhancing public health. Ultimately, 

hand sanitizer is a convenient and effective solution for maintaining cleanliness and safeguarding against infections, but it should be used judiciously and 

in conjunction with comprehensive hygiene practices. 
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