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INTRODUCTION
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•Chemical methods use agents to eliminate/reduce 

pathogens on surfaces, equipment, and skin. 

•Agents: Disinfectants (surfaces) or antiseptics (skin). 

•Target: Bacteria, fungi, viruses; some kill spores. 

•Mechanism: Disrupt cell membranes, proteins, 

enzymes, or DNA. 

•Uses: Medical, laboratory, and industrial settings. 
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•Common agents: 

•Alcohols 

•Aldehydes 

•Phenols 

•Halogens 

•Heavy metals 

•Surfactants 

•Dyes 

•Hydrogen peroxide 

•Ethylene oxide 
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ALCOHOLS

• Mode of Action: Dehydrates cells, disrupts membranes, 

coagulates proteins.

• Examples: Ethyl alcohol, isopropyl alcohol, methyl alcohol.

• Applications:

– 70% ethyl alcohol: Antiseptic for skin.

– Isopropyl alcohol: Disinfects clinical thermometers.

–Methyl alcohol: Disinfects inoculation hoods

• Disadvantages: Skin irritant, volatile, flammable.
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ALDEHYDES

• Mode of Action: Kills all microorganisms, including spores.

• Examples: Formaldehyde, glutaraldehyde.

• Applications:

–40% formaldehyde (formalin): Fumigation of rooms

–2% glutaraldehyde: Sterilizes thermometers, cystoscopes.

• Disadvantages: Irritating vapors, poor penetration
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PHENOLS

• Mode of Action: Disrupts membranes, inactivates enzymes.

• Examples: 5% phenol, 5% Lysol, chlorhexidine, 

chloroxylenol (Dettol).

• Applications:

–High concentration: Disinfectant.

–Low concentration: Antiseptic.

–Chlorhexidine: Skin disinfection, wound irrigation.

• Disadvantages: Toxic, corrosive, skin irritant.
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HALOGENS

• Mode of Action: Oxidizing agents, damage enzymes.

• Examples: Chlorine (hypochlorite), iodine (tincture iodine)

• Applications:

–Tincture iodine (2% in 70% alcohol): Antiseptic.

–10% povidone iodine: Pre/postoperative skin disinfection.

–Chlorine: Swimming pool disinfection.

–0.5% sodium hypochlorite: Used in serology & virology.

• Disadvantages: Inactivated by organic matter.
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HEAVY METALS

• Mode of Action: Precipitates proteins, bacteriostatic.

• Examples: Mercuric chloride, silver nitrate, copper sulfate.

• Applications:

–1% silver nitrate: Treats neonatal conjunctivitis.

–Copper salts: Fungicide.

• Disadvantages: Mercuric chloride is toxic
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HYDROGEN PEROXIDE

• Mode of Action: Releases hydroxyl-free radicals, damages 

proteins and DNA.

• Applications:

–6% solution: Decontaminates instruments, ventilators.

–3% solution: Skin disinfection, deodorizes wounds/ulcers.

• Disadvantages: Decomposes in light, broken down by catalase
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ETHYLENE OXIDE

• Mode of Action: Alkylating agent, kills spores rapidly.

• Properties: Colorless, flammable liquid with sweet odor.

• Applications: Sterilizes heat-labile items 

(bedding, textiles, rubber, plastics, syringes, heart-lung machines).

• Disadvantages: Toxic, irritating, flammable, mutagenic, 

carcinogenic.

STERILIZATION - CHEMICAL/MICROBIOLOGY/MRS. MITHRA07-Nov-25 10/13



SUMMARY
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THANK YOU
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