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Local anti-infective agents

Local Anti-Infective Agents

Introduction

Local anti-infective agents are chemical substances used to kill or inhibit the growth of
microorganisms (like bacteria, fungi, viruses, and protozoa) when applied locally (i.e., to skin,
mucous membranes, or wounds), rather than being administered systemically.

They are a vital component of preventive and therapeutic strategies in pharmacy and clinical
settings.

These agents act at the site of application without significant systemic absorption, and hence
are useful where localized action is sufficient or preferred.

Mechanisms of Action

1. Protein Denaturation

» Many agents work by denaturing microbial proteins, disrupting cell membranes.
» Example: Alcohols and phenolics.
2. Oxidation

» Agents like hydrogen peroxide and halogens release free radicals or oxygen which
oxidize essential microbial components.

3. Cell Wall/Membrane Disruption

» Some agents break down lipid membranes of microorganisms.
» Example: Detergents and soaps.

4. Enzyme Inhibition
» Inhibit enzymes crucial for microbial survival.

» Example: Heavy metal salts like mercury, silver nitrate.

Properties of an Ideal Local Anti-Infective Agent

Anideal agent should have the following characteristics:
1. Broad-spectrum antimicrobial activity.
Non-toxic and non-irritating to host tissues.
. Stable in storage and in presence of organic matter.
Rapid onset of action.
. Water-soluble or easily form emulsions/suspensions.

Non-staining and odorless.




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

7. Cost-effective and easily available.

Pharmaceutical and Therapeutic Applications

1. Surgical and Preoperative Antisepsis

» Agents like povidone-iodine and chlorhexidine are used to clean the surgical site to
prevent infections.

2. Wound and Burn Treatment

» Use of silver sulfadiazine or topical antibiotics to prevent bacterial colonization.

3. Oral and Dental Hygiene

» Mouthwashes containing chlorhexidine or essential oils to prevent gingivitis and
plaque.

4. Dermatological Preparations
» Topical antifungals for ringworm or athlete’s foot.
» Topical antivirals for herpes labialis.

5. Eye and Ear Infections

» Sterile local antibiotics or antifungal drops used for conjunctivitis, otitis externa, etc.

Examples of Commonly Used Local Anti-Infective Agents

Agent Type Example Use
Antiseptic Chlorhexidine Surgical scrubs, oral rinses
Disinfectant Phenol Surface disinfection
Topical antibiotic Mupirocin Skin infections, impetigo
Topical antifungal Clotrimazole Athlete’s foot, candidiasis
Topical antiviral Acyclovir Herpes simplex lesions
Astringent Zinc oxide Diaper rash, minor irritations
Oxidizing agent Hydrogen peroxide Wound cleansing

Halogen Povidone-iodine Pre-operative skin prep

Resistance Concerns

e Though systemic antibiotics are more commonly associated with antimicrobial resistance
(AMR), improper use of topical agents can also contribute to resistance:

o Overuse of topical antibiotics like neomycin or mupirocin.
o Subtherapeutic concentrations due to improper application.

o Cross-resistance between topical and systemic agents.
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¢ Medicinal chemists play a role in modifying chemical structures to enhance potency, reduce
toxicity, and overcome resistance.

Formulation and Medicinal Chemistry Considerations

+ In medicinal chemistry, the local anti-infectives are designed with attention to:
o Physicochemical properties (solubility, pKa, lipophilicity).
o Stability in formulations (temperature, pH sensitivity).
o Permeability across skin/mucosa without systemic absorption.
o Interaction with excipients in creams, gels, solutions, or ointments.
e Forexample:

o Chlorhexidine is a biguanide compound with cationic nature that binds to negatively
charged bacterial membranes.

o Povidone-iodine is a complex of iodine with polyvinylpyrrolidone that releases free
iodine slowly, reducing irritation.

Advantages of Local Anti-Infectives
o Site-specific action.
e Minimized systemic side effects.
e Lowerdoses required.

¢ Prevention of systemic antimicrobial resistance (if used appropriately).

Disadvantages / Limitations
Limited penetration into deeper tissues.
May be ineffective in presence of organic matter (e.g., blood, pus).
Risk of allergic reactions, contact dermatitis.

Not suitable for systemic infections.

Classification of Local Anti-Infective Agents

Based on their mechanism of action and chemical structure, local anti-infectives are broadly
classified into:

1. Antiseptics
» Used on living tissues (e.g., skin, mucosa).
» Reduce the possibility of infection by inhibiting or killing pathogens.
» Examples: Chlorhexidine, lodine, Hydrogen peroxide.

2. Disinfectants
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» Used on non-living surfaces (e.g., instruments, floors).
» Usually more potent and toxic to living tissues.

» Examples: Phenol, Formaldehyde, Glutaraldehyde.

. Antibiotics (Topical)

» Applied locally to skin or mucosa for bacterial infections.
» Examples: Bacitracin, Neomycin, Mupirocin.
. Antifungals (Topical)
» Used against fungal infections, especially dermatophytes and yeasts.
» Examples: Clotrimazole, Miconazole, Nystatin.
. Antivirals (Topical)
» Used in localized viral infections like herpes.
» Example: Acyclovir cream.
. Astringents

» Cause contraction of skin or mucous membranes, reducing secretions and creating a
protective barrier.

» Examples: Alum, Zinc sulfate.

. Oxidizing Agents

» Release nascent oxygen which is toxic to microbes.

» Example: Hydrogen peroxide.

. Halogens

» Strong oxidizing agents that damage proteins and nucleic acids of microbes.

» Example: lodine, Chlorine compounds.

Detailed Examples

Let’s explore some important local anti-infective agents in more detail, focusing on their chemical
structure, mechanism, and applications:

A. Alcohols

> Examples: Ethanol, Isopropyl alcohol
> Mechanism: Denature proteins and dissolve lipids in microbial membranes
> Structure: Small molecular weight, hydrophilic hydroxyl (-OH) group

> Pharmacological note: Rapid action but short duration. Not sporicidal.
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