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ABSTRACT 

Antiperspirants are products formulated to reduce sweat or perspiration on the skin, available in various forms such as 

creams, powders, sprays, towels, and roll-ons. Most non-prescription options contain low concentrations of aluminium 

salts like aluminium chloride, aluminium chlorohydrate, and aluminium zirconium. Aluminium zirconium is often 

preferred for its skin tolerance and lower likelihood of causing irritation or aggravating razor burn. For individuals with 

hyperhidrosis, prescription antiperspirants with higher concentrations of aluminium chloride or aluminium hexahydrate 

may be more effective. Recently, topical anticholinergic agents have been introduced to reduce sweat gland activity, 

while oral anticholinergic drugs may produce more side effects than topical options. Botulinum toxin and surgical 

interventions are considered for severe cases of hyperhidrosis. 

Excessive perspiration and body odors across various cultures can lead to negative perceptions of individuals and are 

often linked to inadequate hygiene practices. Personal care products have been developed to address these issues 

effectively. This paper aims to examine the primary active ingredients found in commercially available deodorants and 

antiperspirants, while also exploring emerging strategies and future directions for optimizing these products to combat 

malodor. PubMed and ScienceDirect databases were utilized to survey studies detailing the use of deodorants and 

antiperspirants, the compounds employed in their formulations, their mechanisms of action, associated controversies, as 

well as novel trends and approaches within the field. Despite ongoing advancements, traditional actives like triclosan 

and aluminum salts remain prevalent in deodorants due to their bactericidal and antiperspirant properties, despite 

lingering safety concerns surrounding their prolonged use. There's a growing global interest in sustainable lifestyles and 

natural products, prompting research into alternative sources like plant-derived ingredients and essential oils. Recent 

studies have shifted focus towards understanding armpit biochemistry, microbiota control, and exploring 

biotechnological solutions to disrupt the process of sweat decomposition. 

Keywords: Antiperspirant, Perspiration, Sweat, Aluminum salts, Clinical efficacy, Skin irritation, Deodorant, 

Hyperhidrosis, Dermatological safety, Fragrance 

1. INTRODUCTION 

The mechanism of action varies depending on the active ingredients in the antiperspirant. Those containing metallic 

salts react with mucopolysaccharides on the skin and within sweat ducts, damaging surface epithelia and physically 

blocking sweat glands. Antiperspirants with anticholinergic substances target cholinergic muscarinic receptors on sweat 

glands, reducing their activity and sweat production. Traditional actives like triclosan and aluminum salts remain 

prevalent in deodorants due to their bactericidal and antiperspirant properties, despite lingering safety concerns 

surrounding their prolonged use. There's a growing global interest in sustainable lifestyles and natural products, 

prompting research into alternative sources like plant-derived ingredients and essential oils. Recent studies have shifted 

focus towards understanding armpit biochemistry, microbiota control, and exploring biotechnological solutions to 

disrupt the process of sweat decomposition. Promising avenues include formulations containing probiotics to maintain 

a healthy axillary microbiota balance.  Antitranspirants and deodorants continue to attract attention, with aluminum 

chlorohydrate and aluminum zirconium tetrachlorohydrate glycine complex being the most commonly utilized active 

ingredients in commercial antitranspirants. Other alternatives like aluminum chloride and propantheline bromide are 

also noteworthy, albeit less frequently employed. Deodorant formulations primarily rely on perfumes or 

bactericidal/bacteriostatic agents such as triclosan, alongside odor-binding substances like zinc ricinoleate and pH-

modifying agents like triethyl citrate. As in the broader cosmetics industry, both safety and efficacy remain critical 

considerations in the experimental and clinical evaluation of these products, with efficacy assessment often based on 

olfactory tests and monitoring associated effects such as changes in cutaneous microflora. 

2. KEY POINTS ABOUT SWEAT: 

1. Body's Cooling Mechanism: Sweat helps regulate body temperature by promoting heat loss through evaporation. 

2. Composition of Sweat: Sweat consists mostly of water, with added salt, protein, urea, and ammonia, depending on 

the gland type. 
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3. odour Formation: Pure sweat is odourless, but when bacteria on the skin mix with apocrine secretions, foul-smelling 

odour compounds can form. 

4. Triggers for Sweat: Sweat production can be triggered by factors like exercise, emotional stress, spicy foods, alcohol 

consumption, and certain medications. 

5. Diet and Body odour: Foods high in sulphur, such as garlic and onions, can contribute to body odour, as can 

cruciferous vegetables. 

6. Influence of Diet on Body Odour r: Studies suggest that a vegetarian diet may result in more attractive body Odour 

compared to a diet high in red meat. 

7. Gender and Sweat Production: Sweat production is more related to body size than gender, although hormonal changes 

can affect sweat production. 

8. Body Odour with Age: Body Odour can change with age, with some individuals experiencing different Odour as they 

get older. 

9. Difference between Deodorant and Antiperspirant: Deodorants mask Odour, while antiperspirants block sweat glands 

from producing sweat. 

10. Yellow Stains on Clothing: Chemical reactions between sweat, antiperspirants, and clothing can lead to yellow 

stains, particularly on white fabrics. 

11. Genetic Influence on Body r: the presence of the ABCC11 gene affects whether individuals produce underarm odour. 

The primary objectives of antiperspirants are:- 

1. Reducing Sweat Production: Antiperspirants aim to decrease the amount of sweat produced by the sweat glands, 

helping individuals stay dry and comfortable throughout the day. 

2. Controlling Body Odour: By reducing sweat production and often containing antimicrobial agents, antiperspirants 

help control the growth of odour-causing bacteria, thereby minimizing body odour. 

3. Providing Long-lasting Protection: Antiperspirants are designed to provide extended protection against sweat and 

odour, typically lasting for several hours or even days depending on the formulation. 

4. Enhancing Personal Hygiene: Antiperspirants contribute to personal hygiene by keeping underarms dry and odour-

free, which can boost confidence and comfort in social and professional settings. 

5. Improving Comfort: By reducing sweat and odour, antiperspirants enhance overall comfort, especially in warm 

climates or during physical activities, where sweating is more pronounced. 

6. Boosting Self-esteem: Effective antiperspirants can help individuals feel more confident and self-assured by 

preventing embarrassing sweat stains and unpleasant body odor. 

7. Offering Convenience: Antiperspirants come in various forms such as sprays, roll-ons, sticks, and creams, providing 

users with options for convenient application according to their preferences and lifestyle. 

Table: 1 Comparison between herbal and chemical antiperspirants 

Sr.No. Parameters Herbal Antiperspirants Chemical Antiperspirants 

1 Ingredients Typically contain natural ingredients 

such as essential oils, herbal extracts, 

and plant-based powders like baking 

soda or cornstarch. These ingredients 

are often chosen for their antibacterial 

and odor-neutralizing properties. 

Contain active ingredients like aluminum 

compounds (e.g., aluminum chloride, 

aluminum zirconium) that work by blocking 

sweat glands to reduce perspiration. They 

may also contain other chemicals such as 

fragrances, preservatives, and propellants. 

2 Effectiveness Generally milder compared to 

chemical antiperspirants. They may 

not be as effective for those with 

heavy sweating or clinical 

hyperhidrosis. 

Often more effective at reducing sweat 

production due to the presence of aluminum 

compounds, which directly block sweat 

glands. They are typically recommended for 

those who sweat heavily or have clinical 

hyperhidrosis. 

3 Duration of 

Effect 

Generally provide shorter-lasting 

protection compared to chemical 

antiperspirants. 

Can provide longer-lasting protection, often 

for 24-48 hours or even longer depending on 

the formulation. 
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4 Skin 

Sensitivity 

Tend to be gentler on the skin and 

may be preferred by those with 

sensitive skin or allergies to certain 

chemicals. 

Some people may experience skin irritation 

or allergic reactions, especially with 

prolonged use or if they have sensitive skin. 

5 Odour Control Often contain natural ingredients with 

antimicrobial properties that help 

control odor by inhibiting bacterial 

growth. 

Typically contain added fragrances to mask 

body odor in addition to reducing sweat 

production. 

6 Environmental 

Impact 

Generally considered more 

environmentally friendly as they often 

contain biodegradable ingredients and 

fewer synthetic chemicals. 

May contain synthetic chemicals and 

aluminum compounds, which can have 

environmental impacts during manufacturing 

and disposal. 

7 Personal 

Preference 

Preferred by those who prioritize 

using natural products and may prefer 

milder formulations. 

Preferred by individuals seeking maximum 

sweat protection and are less concerned 

about using synthetic ingredients. 

Common side effects include: 

1. Skin Irritation: Some individuals may experience skin irritation, redness, itching, or burning sensation, particularly if 

they have sensitive skin or are allergic to certain ingredients in the antiperspirant. 

2. Allergic Reactions: Allergic reactions can occur in response to specific ingredients in antiperspirants, such as 

fragrances or preservatives. Symptoms may include rash, swelling, or hives. 

3. staining of Clothes: Certain antiperspirants containing aluminum compounds may cause yellow stains on clothing 

over time, especially when sweat mixes with the chemicals in the antiperspirant. 

4. Aluminum Absorption: There is some concern that aluminum compounds in antiperspirants may be absorbed through 

the skin and accumulate in the body, potentially contributing to health issues such as breast cancer or Alzheimer's 

disease.  

5. Skin Discoloration: Prolonged use of antiperspirants containing aluminum compounds may lead to skin discoloration 

in the underarm area, although this is relatively rare. 

6. Residue Build-up: Some antiperspirants may leave a residue on the skin, especially if applied excessively or not fully 

absorbed. This residue can feel sticky or greasy and may contribute to discomfort or clothing staining. 

Some recent areas of interest in antiperspirant research include:- 

1. Aluminium Absorption and Health Effects: Studies continue to investigate whether aluminum compounds in 

antiperspirants are absorbed through the skin and if so, whether they pose any health risks, such as breast cancer or 

Alzheimer's disease. However, the current scientific consensus is that there is insufficient evidence to support these 

claims. 

2. Skin Irritation and Allergic Reactions: Research explores the prevalence and mechanisms of skin irritation and allergic 

reactions associated with antiperspirant use. This includes identifying specific ingredients that may trigger adverse 

reactions and developing hypoallergenic formulations to minimize the risk of sensitivity. 

3. Microbiome Impact: Recent studies examine how antiperspirants may affect the skin microbiome—the community 

of bacteria and other microorganisms that inhabit the skin. Understanding these effects can provide insights into how 

antiperspirants influence skin health and microbial balance. 

4. Alternative Ingredients and Formulations: There is ongoing interest in developing alternative antiperspirant 

formulations using natural or alternative ingredients that are perceived as safer or more environmentally friendly. 

Research explores the efficacy and safety of these alternatives compared to traditional antiperspirants. 

Types of antiperspirants: 

1. Roll-on Antiperspirants: These antiperspirants come in liquid form contained within a bottle with a rolling ball 

applicator. Users apply them by rolling the ball over the skin, allowing the liquid to spread evenly. 

2. Stick Antiperspirants: Stick antiperspirants are solid formulations housed in a twist-up or push-up container. Users 

apply them directly onto the skin by gliding the stick over the desired areas. 
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3. Spray Antiperspirants: Spray antiperspirants are applied by spraying a fine mist onto the skin. They typically come 

in aerosol cans or pump bottles. Users hold the container a few inches away from the skin and spray evenly. 

4. Gel Antiperspirants: Gel antiperspirants have a clear, gel-like consistency. They are applied by squeezing a small 

amount onto the fingertips and then spreading it evenly over the skin. 

5. Cream Antiperspirants: Cream antiperspirants have a thicker consistency compared to gels. They are applied by 

scooping a small amount of cream out of the container and then rubbing it onto the skin until it is absorbed. 

6. Clinical Strength Antiperspirants: These antiperspirants contain higher concentrations of active ingredients, such as 

aluminum chloride, compared to regular antiperspirants. They are often recommended for individuals with excessive 

sweating or hyperhidrosis. 

7. Natural Antiperspirants: Natural antiperspirants are formulated with ingredients derived from nature, such as plant 

extracts and essential oils. They often do not contain aluminum compounds and may be preferred by individuals seeking 

more natural alternatives. 

8. Sensitive Skin Antiperspirants: These antiperspirants are specifically formulated for individuals with sensitive skin. 

They may be fragrance-free, hypoallergenic, and contain soothing ingredients to minimize irritation. 

Tests commonly conducted to evaluate antiperspirants:- 

1. Sweat Reduction Test: This test measures the antiperspirant's ability to reduce sweat production. Participants apply 

the antiperspirant to one underarm while leaving the other untreated, then engage in physical activity or exposure to heat 

to induce sweating. The sweat production in the treated and untreated areas is compared to assess the efficacy of the 

antiperspirant. 

2. Odour Control Test: This test evaluates the antiperspirant's ability to neutralize or mask body odour. Participants 

apply the antiperspirant and engage in activities that cause sweating, then assess the intensity of odour in treated and 

untreated areas using sensory evaluation or odour detection devices. 

3. Skin Irritation Test: This test assesses the potential for the antiperspirant to cause skin irritation or sensitization. 

Participants with sensitive skin or a history of allergies apply the antiperspirant to a small area of skin and undergo a 

patch test. Skin reactions such as redness, itching, or inflammation are monitored to determine the product's safety for 

use. 

4. Staining Test: This test examines whether the antiperspirant leaves stains or residues on clothing. Participants apply 

the antiperspirant and wear clothing made of different materials, such as cotton, polyester, and silk, for a specified 

period. Afterward, the clothing is inspected for any discoloration or residue left by the antiperspirant. 

5. Longevity Test: This test evaluates how long the antiperspirant's effects last before requiring reapplication. 

Participants apply the antiperspirant and undergo regular activities throughout the day, with sweat production and odour 

intensity monitored at specified intervals. The duration of effectiveness is recorded to determine the product's longevity. 

6. Compatibility Test: This test assesses the compatibility of the antiperspirant with different skin types. Participants 

with varying skin types, such as dry, oily, sensitive, or normal, apply the antiperspirant and report any adverse reactions 

or discomfort experienced during and after use. 

7. Fragrance Test: This test evaluates the scent of the antiperspirant and its potential appeal to consumers. Participants 

assess the fragrance's intensity, longevity, and overall pleasantness through sensory evaluation or surveys. Preferences 

for different fragrance options may also be explored to determine market preferences. 

8. Clinical Trials: In addition to in-house testing, many antiperspirants undergo clinical trials involving larger groups of 

participants under controlled conditions. These trials assess the product's efficacy, safety, and consumer satisfaction 

using standardized protocols and measurements. 

3. CONCLUSION 

Antiperspirants play a crucial role in managing perspiration and enhancing personal hygiene. The utilization of 

aluminium salts has demonstrated significant efficacy in reducing sweat production, thereby boosting individuals' 

confidence and comfort. Despite concerns regarding skin irritation, advancements in formulation and dermatological 

safety measures continue to improve user experience.  

As research progresses, the development of novel antiperspirant technologies offers promising solutions for addressing 

hyperhidrosis and further enhancing product effectiveness. Overall, antiperspirants remain a cornerstone in daily 

grooming routines, providing individuals with reliable protection and peace of mind. 
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