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Understanding Chlorhexidine Solutions and the Risk of Chemical Burn 
Injury to Skin and Mucous Membranes

Chlorhexidine is one of the most widely used antiseptic agents in hospitals, dental offices, and even in everyday

household products. Its broad spectrum of activity against gram �positive and gram �negative bacteria, fungi, and

some viruses makes it indispensable for surgical preparation, wound care, and catheter maintenance. However, like

all potent chemicals, chlorhexidine solutions carry a potential for harm when handled improperly. This article

explores the chemistry of chlorhexidine, its common applications, the specific risk of chemical burn injury to skin

and mucous membranes, and practical steps to mitigate that risk. By the end, healthcare professionals, first

responders, and anyone who may come into contact with chlorhexidine will have a clear understanding of how to

use it safely and respond effectively to accidental exposure.

What Is Chlorhexidine?

Chlorhexidine is a bisbiguanide antiseptic that was first synthesized in the 1950s. It is typically sold as a 0.2% to

2% aqueous solution, but concentrations can vary depending on the intended use:

•  0.2% solution – common for surgical skin preparation and oral rinses.

•  0.5% solution – often used in hospital hand sanitizers and wound cleansers.

•  2% solution – used for high �risk surgical sites and catheter lock solutions.

Chlorhexidine is highly soluble in water and is stable across a wide pH range. Its ionizable nature allows it to bind

strongly to negatively charged bacterial cell membranes, causing leakage of intracellular contents and eventual cell

death.

How Chlorhexidine Works as an Antiseptic

The antimicrobial activity of chlorhexidine hinges on its ability to disrupt microbial cell membranes. The positively

charged biguanide groups interact with the negatively charged phospholipids in the bacterial envelope, leading to:

1.  Membrane destabilization – increased permeability.

2.  Leakage of cytoplasmic contents – loss of essential ions and proteins.

3.  Inhibition of cell wall synthesis – especially in gram �positive organisms.

Because of these mechanisms, chlorhexidine has a lasting residual effect; even after the solution has dried, it

continues to exert antibacterial activity for several hours, which is why it is often chosen for surgical prep and

catheter lock solutions.

Common Clinical Uses of Chlorhexidine Solutions

Chlorhexidine’s versatility is reflected in its many applications:

•  Surgical Skin Preparation – Applied to the incision site to reduce surgical site infections.

•  Dental Care – Mouthwashes and oral rinses for patients with periodontal disease.

•  Wound Cleaning – Used on superficial wounds and burns to prevent colonization.



•  Catheter Lock Solutions – Prevents biofilm formation in intravenous lines.

•  Hand Hygiene – Antiseptic hand rubs for healthcare workers.

In each setting, the goal is to achieve rapid microbial kill while minimizing harm to human tissues. Yet, the very

properties that make chlorhexidine effective also create potential hazards.

The Safety Profile of Chlorhexidine Solutions

When used as directed, chlorhexidine solutions are generally safe. Adverse reactions are usually mild and include

transient itching, erythema, or contact dermatitis. Severe allergic reactions, such as anaphylaxis, are rare but have

been documented.

However, the chlorhexidine solutions risk of chemical burn injury toskin, eyes, and mucous membranes can

become significant under certain circumstances. Understanding these risks is essential for safe handling.

Factors That Increase the Risk of Chemical Burns

Several variables can elevate the likelihood of a chemical burn when working with chlorhexidine:

•  Concentration – Higher concentrations ("e1%) increase cytotoxicity.

•  Exposure Time – Prolonged contact (>30 minutes) can lead to deeper tissue damage.

•  Skin Condition – Compromised or abraded skin is more susceptible.

•  Temperature – Warm solutions may penetrate tissues more readily.

•  Improper Dilution – Using a solution at a higher concentration than intended.

•  Accidental Spillage – Direct contact with eyes, mucous membranes, or open wounds.

In occupational settings, repetitive exposure, inadequate protective equipment, and insufficient training can

compound these risks.

Recognizing Chemical Burn Injury from Chlorhexidine Exposure

Early detection of a chemical burn is critical for effective treatment. Signs and symptoms can vary depending on the

severity and location of exposure:

•  Skin – Redness (erythema), blistering, swelling, pain, and, in severe cases, necrosis.

•  Eyes – Immediate burning sensation, tearing, redness, photophobia, and potential corneal damage.

•  Mucous Membranes – Irritation, ulceration, or swelling in the mouth, nose, or throat.

•  In rare cases, inhalation of aerosolized chlorhexidine can cause respiratory irritation.

Because chlorhexidine solutions can produce a strong, characteristic odor, the presence of a chemical smell is

often an early indicator of a spill or leak.

Prevention Strategies to Minimize Burn Risk

Preventing chemical burn injury involves a combination of engineering controls, administrative policies, and

personal protective equipment (PPE). Below are best practices for each category.

Engineering Controls

•  Ventilation – Use local exhaust fans or fume hoods when preparing or applying chlorhexidine solutions.

•  Spill Containment – Store solutions in double �sealed containers and use spill trays in high �traffic areas.

•  Labeling – Ensure all containers carry clear hazard symbols and concentration warnings.



Administrative Controls

•  Standard Operating Procedures (SOPs) – Develop detailed protocols for dilution, application, and disposal.

•  Training – Provide regular safety briefings and refresher courses for all personnel handling chlorhexidine.

•  Record Keeping – Document all incidents and near �misses to identify patterns and improve safety.

Personal Protective Equipment (PPE)

•  Gloves – Use nitrile or latex gloves; change gloves between patients or applications.

•  Eye Protection – Safety goggles or face shields should be worn when there is a risk of splash.

•  Protective Clothing – Lab coats or splash suits are recommended for high �concentration solutions.

•  Respiratory Protection – In environments with aerosol generation, use appropriate respirators.

First �Aid Measures for Chlorhexidine Exposure

Immediate response can dramatically reduce the severity of a chemical burn. Follow these steps:

1. Remove Contaminated Clothing and PPE

Carefully remove any clothing or gloves that have come into contact with the solution. Avoid pulling clothing that is

stuck to the skin to prevent further tissue damage.

2. Rinse Thoroughly with Water

For skin exposure, flush the affected area with copious amounts of lukewarm water for at least 15–20 minutes. Use

a gentle stream to avoid spreading the solution to other areas.

3. Eye Irrigation

In the event of eye exposure, hold the eyelids open and rinse the eye with clean water or saline solution for at least

15 minutes. If irritation persists, seek immediate medical attention.

4. Seek Medical Evaluation

Even mild burns can become more serious if not treated promptly. A healthcare professional should assess the

depth of the burn and provide appropriate wound care or medications.

Regulatory Standards and Safety Guidelines

Multiple agencies set guidelines for the safe use of chlorhexidine solutions. Familiarity with these regulations

ensures compliance and protects both patients and staff.

Occupational Safety and Health Administration (OSHA)

OSHA’s Hazard Communication Standard (HCS) requires labeling, safety data sheets (SDS), and training for

hazardous chemicals, including chlorhexidine. The SDS must detail:

•  Hazard classification (e.g., skin irritant, eye irritant).

•  First �aid measures.

•  Recommended PPE.

Food and Drug Administration (FDA)

For chlorhexidine products used in medical devices or as topical agents, the FDA requires rigorous testing for

safety and efficacy. Any changes to concentration or formulation must undergo regulatory review.

European Union (EU) Directive 2004/37/EC

In the EU, chlorhexidine is regulated as a cosmetic or medicinal product depending on its intended use. The



directive mandates safety assessments and labeling requirements to protect consumers and healthcare workers.

Alternatives to Chlorhexidine for Antiseptic Use

When the risk of chemical burn outweighs the benefits, alternative antiseptics may be considered. Each option has

its own profile of efficacy and safety.

Povidone �Iodine

Effective against a wide range of microorganisms, povidone �iodine is less likely to cause chemical burns but can

cause skin irritation and thyroid dysfunction in sensitive individuals.

Alcohol �Based Solutions (70% Ethanol or Isopropanol)

Fast �acting and non �irritating to most skin types, alcohol solutions are ideal for hand hygiene. However, they are

highly flammable and may not be suitable for patients with open wounds.

Chlorhexidine Gluconate (Low �Concentration, 0.05–0.1%)

Using a lower concentration reduces the risk of burns while maintaining antimicrobial activity for many applications,
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