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Disinfectants  

Definition and Overview 

• Disinfectants are chemical agents used on non-living surfaces (e.g., tables, instruments, 
floors) to destroy or inactivate microorganisms (bacteria, viruses, fungi, etc.). They are not safe 
for use on human or animal tissue. 

• Antiseptics are similar but are safe for use on living tissues (e.g., skin, mucous membranes) to 
prevent infection by inhibiting microbial growth. 

• Fungicidal agents specifically destroy or inhibit the growth of fungi. 

• Virucidal agents are chemicals that inactivate or destroy viruses. 

Types of Disinfectants 

 

1. Alcohols: 

➢ e.g., Ethanol, Isopropyl alcohol 

➢ Mechanism: Protein denaturation, membrane disruption 

➢ Spectrum: Broad (bacteria, fungi, some viruses) 

2. Aldehydes: 

➢ e.g., Formaldehyde, Glutaraldehyde 

➢ Mechanism: Crosslinking proteins and nucleic acids 

➢ Spectrum: Broad, including bacterial spores 

3. Phenolics: 

➢ e.g., Phenol, Cresol 

➢ Mechanism: Disrupt cell membranes, denature proteins 

➢ Stable in presence of organic matter 



    “FirstHope Pharmacy” YouTube for Video   | Instagram@__firsthope__ | Download Firsthope App 

 

2 

4. Halogens: 

➢ e.g., Chlorine, Iodine 

➢ Mechanism: Oxidation of cellular components 

➢ Chlorine is widely used for water disinfection 

5. Quaternary Ammonium Compounds (QACs): 

➢ e.g., Benzalkonium chloride 

➢ Mechanism: Disrupts membrane permeability 

➢ Mainly bacteriostatic, less effective against spores and non-enveloped viruses 

6. Oxidizing Agents: 

➢ e.g., Hydrogen peroxide, Peracetic acid 

➢ Mechanism: Release of reactive oxygen species 

➢ Effective against bacteria, viruses, fungi, spores 

Mechanism of Action 

• Disinfectants work by targeting vital components of microorganisms: 

o Protein denaturation – Alcohols, phenols, aldehydes disrupt protein structure. 

o Cell membrane disruption – QACs and alcohols dissolve lipids in membranes. 

o Oxidation of cellular components – Peroxides and halogens oxidize sulfhydryl groups 
in enzymes. 

o DNA/RNA damage – Aldehydes and some oxidizers interfere with nucleic acids. 

o Enzyme inhibition – Heavy metals form complexes with enzymes. 

• Different classes have selective effectiveness. For instance: 

o Alcohols are effective against bacteria and enveloped viruses but not spores. 

o Halogens like iodine are broad-spectrum, effective against bacteria, viruses, and fungi. 

Factors Affecting Activity of Disinfectants 

Several factors influence the effectiveness of disinfectants: 

A. Concentration of the Disinfectant 

➢ Most disinfectants have optimal concentration ranges. 

➢ Too low: ineffective; too high: might cause toxicity, corrosion, or reduced penetration. 

B. Contact Time 

➢ Disinfectants need sufficient time to interact with microbial cells. 

➢ Short contact times may not allow full microbial kill. 
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C. pH 

➢ pH affects the ionization and activity of disinfectants. 

➢ For example, chlorine is more effective at acidic pH. 

D. Temperature 

➢ Higher temperatures often enhance disinfectant action but can cause volatility or 
decomposition of some agents. 

E. Presence of Organic Matter 

➢ Blood, pus, and feces can inactivate some disinfectants (e.g., chlorine). 

➢ Pre-cleaning of surfaces is essential. 

F. Type of Microorganism 

➢ Spores, non-enveloped viruses, and Mycobacterium tuberculosis are more resistant 
than vegetative bacteria. 

➢ Disinfectants vary in their spectrum of activity. 

G. Surface Characteristics 

➢ Porous surfaces absorb disinfectants and reduce effectiveness. 

➢ Smooth surfaces allow better disinfection. 

H. Humidity and Light Exposure 

➢ Some agents are light-sensitive or degrade in dry conditions. 

Differences Between Disinfectants, Antiseptics, and Germicides 

Feature Disinfectants Antiseptics Germicides 

Application Non-living surfaces Living tissues Broad term including 
both 

Toxicity Can be toxic to tissues Safer for human use Varies 

Examples Chlorine, phenol Iodine tincture, 
chlorhexidine 

Hydrogen peroxide, 
formaldehyde 

Applications of Disinfectants and Related Agents 

• Hospital disinfection – Operating rooms, surgical tools 

• Pharmaceutical industry – Cleanrooms, equipment 

• Food industry – Surface disinfection 

• Household – Floor cleaners, toilet cleaners 

• Water treatment – Chlorine, ozone 
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Antiseptics 

Definition and Purpose 

• Antiseptics are chemical agents used externally on living tissues (like skin and mucous 
membranes) to prevent or reduce the risk of infection by inhibiting or destroying 
microorganisms. 

• Unlike disinfectants (used on inanimate objects), antiseptics are formulated to be less toxic 
and non-irritating. 

• They are used in: 

o Surgical preparation of the skin 

o Hand sanitization 

o Treatment of minor wounds, cuts, burns 

o Oral hygiene (e.g., mouthwashes) 

o Vaginal or urethral cleansing before catheterization 

Classification of Antiseptics 

 

1. Alcohols: 

➢ e.g., Ethanol, Isopropyl alcohol (60–90%) 

➢ Mechanism: Protein denaturation and membrane disruption 

➢ Rapid-acting, used for skin antisepsis before injections 

2. Phenol Derivatives: 

➢ e.g., Hexachlorophene, Chloroxylenol 

➢ Mechanism: Disrupt cell wall, precipitate proteins 

➢ Often used in soaps, surgical scrubs 
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3. Halogens: 

➢ e.g., Iodine (Tincture), Povidone-iodine 

➢ Mechanism: Oxidation of essential enzymes and proteins 

➢ Broad spectrum (bacteria, viruses, fungi, spores) 

4. Biguanides: 

➢ e.g., Chlorhexidine gluconate 

➢ Mechanism: Disrupts microbial membranes 

➢ Used in surgical scrubs, mouth rinses, skin antiseptics 

5. Oxidizing Agents: 

➢ e.g., Hydrogen peroxide 

➢ Mechanism: Release of reactive oxygen species (ROS) 

➢ Effective on anaerobic bacteria; used in wound cleansing 

6. Heavy Metal Salts: 

➢ e.g., Silver nitrate, Mercuric chloride 

➢ Mechanism: Protein precipitation 

➢ Limited use today due to toxicity concerns 

7. Quaternary Ammonium Compounds (QACs): 

➢ e.g., Benzalkonium chloride 

➢ Mechanism: Disrupt membrane integrity 

➢ Used in eye drops, nasal sprays, surface disinfectants 

Mechanism of Action of Antiseptics 

• Different antiseptics act via different biochemical mechanisms: 

o Protein Denaturation: Alcohols, phenolics, and heavy metals cause irreversible 
damage to microbial proteins. 

o Cell Membrane Disruption: QACs, biguanides, and alcohols dissolve membrane lipids 
leading to leakage of cellular contents. 

o Oxidation: Peroxides and halogens oxidize sulfhydryl groups and other vital molecules. 

o DNA Damage: Some agents interfere with replication and transcription processes. 

Factors Affecting Antiseptic Activity 

• Concentration: Too low may be ineffective; too high can be toxic or irritating. 

• Contact Time: Longer exposure increases efficacy. 
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