
Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 3, 2021, Pages. 815 - 825 

Received 16 February 2021; Accepted 08 March 2021.  

815 
 
http://annalsofrscb.ro 

Role of Hand Sanitizers in Infection Control Practices 

1 N.Akash , 2*Dr.Leslie Rani,  2 Dr. Brundha  ,4 Dr. Jayalakshmi Somasundaram 

Author name 

Akash. N, 

Saveetha Dental College and hospitals, 

Saveetha Institute of Medical and Technical Sciences, 

Saveetha University, 

Chennai, 

Tamil nadu, 

India. 

Email id : akashn2211@gmail.com 

Phone no: 8754990400 

 

Dr.Leslie rani 

Lecturer 

Department of  General Pathology 

Saveetha Dental College and hospitals 

Saveetha Institute of Medical and Technical Sciences 

Saveetha University 

Chennai 

Tamil nadu 

India. 

Email id: generalpath2015@gmail.com 

Phone no:9360293308 

 

Dr.Brundha 

Associate professor 

Department of General Pathology 

Saveetha Dental College and hospitals 

Saveetha Institute of Medical and Technical Sciences 

Saveetha University 

Chennai 

Tamil nadu 

India. 

Email id :generalpath2015@gmail.com 

Phone no: 9884421482 

 
4 Dr.Jayalakshmi Somasundaram 

White lab - Material research centre 

Saveetha Dental College and hospitals 

Saveetha Institute of Medical and Technical Sciences 

Saveetha University 

Chennai 

Tamil nadu 

India. 

http://annalsofrscb.ro/
mailto:generalpath2015@gmail.com
mailto:generalpath2015@gmail.com


Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 3, 2021, Pages. 815 - 825 

Received 16 February 2021; Accepted 08 March 2021.  

816 
 
http://annalsofrscb.ro 

Email id :jayalakshmisomasundaram@gmail.com 

Phone no:9600586858 

 

Corresponding author 

Dr.Leslie rani 

Lecturer 

Department of  General Pathology 

Saveetha Dental College and hospitals 

Saveetha Institute of Medical and Technical Sciences 

Saveetha University 

Chennai 

Tamil nadu 

India. 

Email id: generalpath2015@gmail.com 

Phone no:9360293308 

 

ABSTRACT: 

 

Hand sanitizers are available in the form of  liquid, gel or foam used to decrease infectious 

agents on the hands. This way of sanitation which doesn’t require water or any other material.  

This is the best way of killing organisms and they are portable.They are made of alcohol and 

hence they evaporate once they are placed on hands. Commercially prepared  sanitizers have 

aloe vera gel  which is an important ingredient in prevention of skin  dryness.The hand sanitizers 

have a great impact in the reduction of student absenteeism from illness by 20%.It kills germs 

bacteria,virus, and interrupt the transmission of flu like diseases. This method of hand  sanitation 

is the best way of killing microorganisms on a larger scale. It’s said that sanitizers kill 99% of 

microorganisms. But sanitizers are good bactericidal agents rather than  antimicrobial  agents. 

The new developments in the sanitizers include the addition of aloevera gel. This prevents the 

hands from dryness. The aim of the research is to study the recent developments on hand 

sanitizers. 
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INTRODUCTION: 

 

               Hand sanitizers can be defined as  a liquid,gel,or foam used to remove infectious agents 

on the hands(Jing et al., 2020). Alcohol based versions are preferable as they are  most effective 

in killing  microorganisms than soap and water. Hand sanitizers are convenient, portable and 

easy to use(Brewer and Streel, 2020). Commercially prepared  sanitizers have aloe vera gel  

which is an important ingredient in prevention of skin  dryness.The hand sanitizers have a great 

impact in the reduction of student absenteeism from illness by 20%(Jairoun, Al-Hemyari and 

Shahwan, 2020).It kills germs bacteria,virus, and interrupt the transmission of flu like diseases. 

Alcohol based hand sanitizers fight and kill about 99.9% of the germs(Harsha and Brundha, 

2017). They have the ability to retain their effect for upto 6 hours. They are less irritating to the 

skin than soap and water(Ravichandran and Brundha, 2016). 
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Hand sanitizers were first introduced in the year 1966 in medical settings. This product became 

popularizers in the early 1990s. Hernandez was the first person who developed portable hand 

sanitizers(Website, no date a). They can be used in situations where there is no access to soap 

and water. Recognising the commercial potential, this idea went as an interventional hotline 

leading to a patent registering. This product reached its maximum popularity in 2004(Prashaanthi 

and Brundha, 2018). The hand sanitizers production boosted during SARS and COVID-19. 

 

The hand sanitizers when compared to soaps, have its own advantages. A hand sanitizer is the 

best way of killing organisms and they are portable. They are easy to use and don't require any 

substance to wipe or wash(Opatz, Senn-Bilfinger and Richert, 2020). Conversely soaps are the 

best way to remove the dirt as well as microbes from the hand. They use water to wash off. 

Hence they don't give an intense sanitizer smell. There is always a contradiction between these 

two. Hand sanitizers can be used only when there is no access to soap and water, but doctors 

prefer using soap and water whenever they can. Soap and water not only removes disease 

causing pathogens, they remove the dirt present in the hands too. This helps us to have clean and 

dirt free hands. There are some substances like water, other forms of alcohol which acts as a 

retarder for the on set of action of hand sanitizers, but there are no retarders for soap. The 

calcium hydroxide acts as a catalyst here. The retarding substance is compensated and 

overpowered by the calcium hydroxide leading to the quick onset of action. But when there is no 

access to soap and water, sanitizers are the best way of hand sanitation. The aim of the research 

is to study the working, uses and limitations of sanitizers.  

 

Our team has rich experience in research and we have collaborated with numerous authors over 

various topics in the past decade (Arigaet al., 2018; Basha, Ganapathy and Venugopalan, 2018; 

Hannah et al., 2018; Hussainyet al., 2018; Jeevanandan and Govindaraju, 2018; Kannan and 

Venugopalan, 2018; Kumar and Antony, 2018; Manohar and Sharma, 2018; Menon et al., 2018; 

Nandakumar and Nasim, 2018; Nandhini, Babu and Mohanraj, 2018; Ravinthar and 

Jayalakshmi, 2018; Seppanet al., 2018; Teja, Ramesh and Priya, 2018; Duraisamyet al., 2019; 

Gheena and Ezhilarasan, 2019; Hema Shree et al., 2019; Rajakeerthi and Ms, 2019; Rajendran et 

al., 2019; Sekaret al., 2019; Sharma et al., 2019; Siddique et al., 2019; Janani, Palanivelu and 

Sandhya, 2020; Johnson et al., 2020; Jose, Ajitha and Subbaiyan, 2020). 

 

 

MATERIALS AND METHODS: 

 

A systematic review was conducted to examine the effectiveness of sanitizers and its recent 

advancements. PUBMED,CINAHL, EMBASE and SCOPUS were searched for randomised and 

non randomised controlled trials.The comprehensive search strategy included all english articles 

with hand hygiene or handwashing-related terms.  These hand hygiene practices included the 

initiation of multimodal hand hygiene initiatives, the introduction of alcohol sanitizers, the 

implementation or changes of the infection control practices or infection control policies, and 

other organizational interventions.  

 

 

 

DISCUSSION:  
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Our institution is passionate about high quality evidence based  research and has excelled in 

various fields ( (Pc, Marimuthu and Devadoss, 2018; Ramesh et al., 2018; 

VijayashreePriyadharsini, SmilineGirija and Paramasivam, 2018; Ezhilarasan, Apoorva and 

Ashok Vardhan, 2019; Ramaduraiet al., 2019; Sridharan et al., 2019; VijayashreePriyadharsini, 

2019; Chandrasekar et al., 2020; Mathew et al., 2020; R et al., 2020; Samuel, 2021) 

 

Alcohol hand sanitizer is more efficient: 

Alcohol based hand rubs or gels containing 60-95% alcohol has the greatest efficiency. The 

antimicrobial activity of alcohol solutions has the ability to denature proteins. Ethanol is an 

antimicrobial agent and they were first recommended for the treatment of hands in 1888. The 

combination of alcohol gives the synergistic effect. The comparison between the hand sanitizers 

are ranked by wilcoxon test. The foam type of alcohol based hand sanitizers are significantly 

superior. (Brundha, 2015) 

Research is being carried on randomisation generation, blinding and allocation effects. Hand 

hygiene is very important in protecting against diseases from livestock barns(Voller, Schlarbaum 

and Hylwa, 2020). Since there are limited hand washing facilities there, it's good to have hand 

sanitizer.microorganism reduction, skin irritation are comparatively good when compared to 

commercially available soap. The use of alcohol gel hand sanitizer has a decreased infection rate 

and they are an effective tool in case of infection. They are tremendously effective in preventing 

the spread of seasonal flu, H1N1, URI and other viral and bacterial based diseases.(Brundha, no 

date) 

 

PATHOGEN DISEASE CAUSED 

H1N1 influenza 

Coronavirus COVID-19 

E.coli Cholecystitis, bacteremia and cholangitis 

S.aureus Pimples, cellulitis, pneumonia and meningitis 

Salmonella  typhoid 

cryptosporidium cryptosporidiosis 

Norovirus gastroenteritis 

Polyoma virus Affects immunocompromised people 

Polio virus polio 

Calicivirus Respiratory infection 

Hepatitis A virus HAV 

Clostridium difficile Fever, diarrhea and abdominal pain 
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Fungal diseases Fungal spores 

Table 1: disease and causative agents that can be prevented on using hand sanitizers 

 

Impact of hand sanitizers on microorganisms: 

Hand sanitizers reduce the level of microorganisms by killing them chemically, giving a 

disinfected environment(Ayaz, 2020). The magnitude of the effect is proportional to the function 

of hand sanitizer and its usage, hands are the primary mode of transmission of microbes and 

infection(Reilly, 2017). Alcohol based sanitizers have a greater impact on killing fungal spores, 

they are antifungal agents. Researchers determine that the viral effect of H1N1 virus is extremely 

less on usage of hand sanitizers. The sanitizers of 60% alcohol stops the spread of COVID-

19(Website, no date b). The hand sanitizer with 70% ethyl alcohol and triclosan is most effective 

in inhibiting the growth of organisms like E.coli and S Aureus(Brundha, Pathmashri and Sundari, 

2019). The herbal form of the hand sanitizers which has a less or no alcohol proportion has a 

inhibitory effect of salmonella(Pfeiffer, 2011). People now use instant hand sanitizers while 

washing with water giving extra protection. Here is the list of parasites and microorganisms 

which can be killed using hand sanitizers. And the diseases they cause are also mentioned (table 

1). 

 

Ingredient analysis: 

Moisturizing hand sanitizer has water,alcohol and a high internal phase emulsion. The high 

internal phase emulsion  comprises an emulsifier  of 0.1% to 10%(‘FDA requests safety data on 

hand sanitizers’, 2016). They attack and destroy the envelope protein of the pathogen. The 

presence of water is a crucial factor that destroys or inhibits the growth of pathogenic 

microorganisms. Water acts as a catalyst in denaturing the proteins(Website, no date c, Website, 

no date d). 70% IPA solutions penetrate the cell wall and cause the death of microorganisms. 

Citrus flavoured hand sanitizers give freshness. The IPA is an endothermic substance hence 

brings chillness. The Rodent preserved in 70% Isopropyl alcohol wasn't found to have aerobic 

bacterial decontamination on laparotomy surgeries(Knopf, 2020). Aloe vera has an inhibitory 

effect on pathogenic bacteria, the composition containing inorganic ingredients- peroxides, 

oxygen; Ozone, water phase - 0.5% to about 12% of hydrogen peroxide(Vogel, 2011).   

 

Sanitizers on other  aspects: 

A branded hand sanitizer restores moisture. Several studies conclude that the risk of spreading  

gastrointestinal,respiratory infections are decreased  on the usage of  hand sanitizers. After 

applying  hand sanitizer ,avoid vigorous rubbing (Website, no date e).Alcohol based handrubs 

doesn't have any skin softness.Aloevera is added to some hand sanitizers which prevent hand 

dryness(&na; and &NA;, 2010). Ethanol which has a wide spread use in the field of mouthwash  

for oral cleaning,medications, cosmetic products ,hydro-alcoholic disinfectants and 

antiseptics.Hand sanitizers are used as deodorants in some cases because  they have the property 

to kill the bacteria which causes odor(Weaver, 2005). 

 

Illness related absenteeism in  elementary school: 

      Absenteeism due to  communicable illness is a major  problem encountered in the elementary 

school children(Green, no date). There was a huge illness related absenteeism in elementary 

school. Although hand washing is an infection control measure, school environment compliance 

to the routine,alternative hand hygiene techniques include the usage of hand sanitizers, there is a 
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significant reduction in absenteeism in elementary school(Website, no date f). SARS brought the 

usage of hand sanitizers to the spotlight.Not only schools, illness related absenteeism in all kinds 

of institutions can be reduced by motivating students to use hand sanitizers and other ways of 

hand sanitation. This will bring a significant reduction in the absenteeism in all kinds of 

institutions. Hand hygiene programs are the most important infection control measure in the 

school environment. Potentially large public health, economic implications are to be conducted 

on awareness of hand sanitation. 

 

Evolution of hand sanitizers: 

Hand sanitizers were first introduced in 1966. The product was popularised in the early 1990s. 

They are more convenient compared to hand washing with soap and water in the situations in 

health care settings(Balaji, Brundha and Path, 2016). They are generally more effective in hand 

antiseptics. A German company sterellum, brought the world’s first remarkable alcohol based 

disinfectant in the year 1985. Hand sanitizers contain at least 60% of persistent antiseptic(Shenoy 

and Brundha, 2016). Alcohol rubs kill many different kinds of bacteria which are even antibiotic 

resistant. Eg: TB bacteria. In 1988, hand gel Purell, a 70% ethyl alcohol primary ingredient hand 

gel was introduced. That was the first hand sanitizer to have alcohol as primary ingredients. 

Several researches were conducted and found that the Alcohol hand sanitizers are the best way of 

hand sanitation which kills almost all kinds of bacteria and viruses. The Isopropyl Alcohol (IPA) 

was first used in hand sanitizers in 2004. Further increase of IPA in hand sanitizers gradually 

increases from 2006. 

 

Recent advances: 

Manufacturers no longer use 28 active ingredients including triclosan and benzethonium chloride 

as they are banned in US(Ahmed et al., 2020). Millions of consumers switched to herbal hand 

sanitizers. The 99.8% IPA based hand sanitizers was recently introduced. Hydrogen peroxide of 

3% which is a mild antiseptic, prevents infection in minor cuts, scrapes and burns. Glycerol 98% 

also serves as humectant. Aloe vera gel helps in moisturizing skin. Vitamin E oil is also used in 

the manufacture of hand sanitizers(Kalaiselvi and Brundha, 2016). Hydrogen peroxide is a 

powerful disinfectant which can kill all kinds of bacteria and some kind of viruses like SARS 

and COVID-19. They are added to give a longer effect on hand sanitizers and they act as a 

catalyst for the onset of action. 

 

Working of hand sanitizers:  

Hand sanitizers work by removing the outer layer of oil. Washing with warm water and soap is 

the gold standard method of hand hygiene. Washing with warm water and soap clears the 

harbour of microbes(Charbonneau, 2015). The IPA in the hand sanitizers destroys the cell wall 

of the microbe. The rubbing of hands gives friction, which dissipates the alcohol along with the 

killed pathogens. 

A drop of sanitizer is applied in hand, they are evenly spreaded out all over the hand. The heat 

generated by spreading the hand sanitizer leads to evaporation of the alcohol along with the dead 

disease causing pathogens. Even then the person is requested to stay away from fire, cause the 

alcohol in the hand sanitizer is highly inflammable. The hand sanitizers are the short acting 

substances where their effect no longer acts more than an hour.  
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Herbal hand sanitizers: 

The herbal hand sanitizers are the type of hand sanitizers prepared from the leaves extracts of 

OcimumcanctumLinn.(Tulsi) and Eucalyptus globulus (Nilgiri). Mostly these plants play a major 

role in Ayurvedic medicine. OcimumcanctumLinn.(Tulsi) have antipyretic, antiseptic and 

disinfectant properties. They cleanse off the disease causing pathogens. The advantage of herbal 

hand sanitizers are they are non-inflammable, kill almost all the pathogens, natural freshness, no 

effect on digestion if they are unknowingly consumed. The most important disadvantage, they 

are less efficient than alcoholic hand sanitizers. The onset of action is very slow when compared 

to alcohol hand sanitizer.  

 

CONCLUSION: 

We all know that the frequent hand washing is important to prevent the spread of infection. The 

infectious agent can be direct or indirect and it's not always convenient to wash. And some 

products marketed to the public as antimicrobial gel are not as muchefficient . A hand sanitizer 

with more than 60% of alcohol is always preferable.They can be used in circumstances like there 

is no access to soap and water. The hand sanitizer with IPA as primary ingredient has a rapid 

action. They play a major role in the reduction of microbes.  
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