
 

 

 

 

HYDROGEN PEROXIDE TOXICITY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hydrogen peroxide 3 % topical antiseptic solution (Sanofi, 200ml) 

 

Introduction 

 

Hydrogen Peroxide, (H2O2) is an oxidizing agent that is widely used in both domestic 

and industrial applications. 

 

Ingestion of concentrated solutions can cause serious toxicity and death due to:  



 

● Corrosive effects on airway/ lung, or GIT 

 

● Systemic gas embolism from profuse oxygen release 

 

Sources 

 

Hydrogen Peroxide is widely used as an oxidizer, bleaching agent and antiseptic.  

 

Super concentrated hydrogen peroxide, (85 - 98 %) or “high-test peroxide”, is a highly 

reactive oxygen species and has been used as a rocket propellant.  

 

Solution concentrations can vary widely from 3% for antiseptic use up to 98 % as rocket 

fuels! 

 

Preparations include: 

 

1. Household products, (these are predominantly 3% solutions): 

 

● Bleaches 

 

● Disinfectants, (including for contact lens). 

 

● Fabric stain removers 

 

● Hair dyes 

 

● Teeth whitening products 

 

2. Industrial products: 

 

● Bleaching agents in the paper industry. 

 

3. Medical products: 

 

● Wound irrigation solutions. 

 

● Sterilizing solutions for ophthalmic and endoscopic equipment. 

 

History 

 

One the first synthetic peroxides, barium peroxide, was produced by Alexander von 

Humboldt (1767–1835) in 1799. It was a byproduct of his experiments into the nature of 

air. 

 

On 12 August 2000, the Russian nuclear submarine “Kursk” exploded and sank in the 

Barents Sea, killing all 118 personnel on board. The only credible report to date is that 



the disaster was due to an explosion of one of the Kursk’s hydrogen peroxide-fueled 

torpedoes. 

 

 It is believed that high-test peroxide was used as propellant for the torpedo. The peroxide 

leaked through its container, which had been damaged either by rust or in the loading 

procedure back on land, and resulted in the explosion.  

 

Chemistry 

 

Hydrogen peroxide has the chemical formula H2O2.  

 

In its pure form, it is a pale blue, clear liquid, slightly more viscous than water.  

 

Peroxide molecules are those having an oxygen - oxygen single bond. The chemistry of 

these molecules is dominated by the nature of the unstable peroxide bond. 

 

Hydrogen peroxide is the simplest peroxide molecule. 

 

Hydrogen peroxide is unstable and slowly decomposes in the presence of base or a 

catalyst.  

 

Because of its instability, hydrogen peroxide is typically stored with a stabilizer in a 

weakly acidic solution.  

 

Hydrogen peroxide is found in biological systems including the human body. Enzymes 

that use or decompose hydrogen peroxide are classified as peroxidases. 

 

Physiology 

 

Catalase is a common enzyme found in nearly all living organisms exposed to oxygen. 

 

It catalyzes the decomposition of hydrogen peroxide to water and oxygen. 

 

It is a very important enzyme in protecting the cell from oxidative damage by reactive 

oxygen species.  

 

One catalase molecule can convert millions of hydrogen peroxide molecules to water and 

oxygen each second 

 

Toxicology 

 

Toxicity is caused by three mechanisms: 

 

1. Direct chemical corrosion: 

 

● Direct chemical injury can be caused by concentrated solutions to the skin, 

mucous membranes or the cornea. 

 



2. Oxygen gas formation: 

 

● Metabolism of ingested H2O2 can result in the liberation of surprisingly 

large amounts of oxygen gas. 

 

● When the amount of oxygen exceeds the solubility capacity of the blood, 

oxygen bubbles can form within the blood stream and result in venous or 

arterial gas embolism. 

 

● Intravascular foaming can significantly impair ventricular output. 

 

● Rapid gas accumulation within an enclosed body cavity can result in 

mechanical distension; even rupture of a hollow viscus. 

 

3. Lipid peroxidation: 

 

● Lipid peroxidation can also result in direct cytotoxic tissue injury  

 

Pharmacokinetics 

 

Absorption: 

 

●  H2O2 is rapidly absorbed following ingestion.  

 

Distribution: 

 

● It is widely distributed.  

 

Metabolism and excretion: 

 

● H2O2  is rapidly metabolized by catalases within red blood cells to give oxygen 

and water. 

 

 2 H2O2 → 2 H2O + O2 

 

  Catalase  

 

● 30 mls of 35 % H2O2 can produce almost 3.5 litres of oxygen at standard pressure 

and temperature. 

 

Risk Assessment 

 

Ingestion of < 30 mls of dilute solutions (3%), will cause mild GIT irritation only. 

 

Ingestion of > 30 mls of dilute solutions (3%), has the potential to cause corrosive injury 

and gas embolism. 

 



Ingestion of concentrated solutions (>10%) has the potential for more serious corrosive 

injury, most seriously to the airway, as well as for life-threatening gas embolism. 

 

Exposure of the eye to concentrated solutions (>10 %), has the potential for permanent 

corneal injury. 

 

Exposure of the skin to concentrated solutions (>10 %), has the potential for local injury. 

 

There is the potential for gas embolism when closed body cavities are irrigated with 

H2O2 solutions. 

 

In children, minor exposures to low concentration solutions (i.e. 3 %) are unlikely to 

cause injury. 

 

Clinical Features 

 

1. Upper airway corrosive injury: 

 

● Stridor, drooling 

 

● Airway edema with airway compromise  

 

2. GIT upset: 

 

● This may be due to the liberation large volumes of gas within the stomach. 

 

 ● Perforation  

 

3. Respiratory: 

 

● An ARDS type picture may be seen with exposure to concentrated 

solutions.   

 

4. Cardiac instability: 

 

● Arrhythmias 

 

● Cardiogenic shock 

 

5. CNS, (due to gas embolism): 

 

● Confusion 

 

● Seizures 

 

● Coma 

 

6. Ocular injury: 



 

● Severe corneal injury may be seen 

 

7. Dermal injury: 

 

 ● Chemical burns may be seen with concentrated solutions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Skin shortly after exposure to 35 % hydrogen peroxide, (Wikipedia) 

 

● Blistering and subcutaneous emphysema may be seen in more severe 

 injuries.  

 

Investigations 

 

Blood tests: 

 

Consider: 

 

1. FBE 

 

2. U&Es/ glucose 

 

3. ABGs/ VBGs 

 

4. Co-ingestion, blood alcohol, paracetamol 

 

ECG 

 

Co-ingestion of cardiotoxic drugs. 

 

CXR: 

 

If there are respiratory symptoms.  

 

 



CT / MRI scan 

 

If confusion/ altered conscious state develops then cerebral imaging is required.  

 

Cerebral gas embolism and cerebral infarction need to be considered. 

 

CT scan of the abdomen should be considered for patients with abdominal pain, looking 

for evidence of perforation or portal venous gas embolism.  

 

Endoscopy 

 

Upper GIT endoscopy should be considered when: 

 

● There are significant oral burns 

 

● Persistent vomiting/ hematemasis. 

 

● A > 10 % solution has been ingested. 

 

Management 

 

1. Immediate attention to any ABC issues: 

 

● Close cardio-respiratory monitoring is required for any patient at risk of 

gas embolism or significant corrosive injury. 

 

 ● High flow oxygen should be given  

 

● Early intubation needs to be considered for those who have ingested 

concentrated solutions or have significant oral/ airway symptoms.  

 

2. Clothing should be removed and affected areas thoroughly washed with water 

 

3. Ocular exposure: 

 

Any ocular exposure will require  

 

● Local anaesthetic agent 

 

● Copious irrigation with normal saline. 

 

4. Charcoal: 

 

● This is not indicated due to the rapid degradation of hydrogen peroxide. 

 

5. Hyperbaric oxygen therapy 

 

● This can be used to treat suspected cerebral gas embolism  



 

6. Treatment is otherwise supportive. 

 

7. Steroids have not been proven to be beneficial. 

 

Disposition  

 

Hydrogen peroxide ingestion is an uncommon event, and so cases should be discussed 

with a Clinical Toxicologist.    

 

Minor asymptomatic exposures to dilute solutions (3%) may be medically cleared. 

 

Any patient with symptoms or who has ingested or inhaled concentrated solutions 

(>10%) of hydrogen peroxide should be admitted to hospital for ongoing observation.  

 

Those suspected of venous or arterial gas embolism should be discussed with a 

hyperbaric oxygen unit. 

 

Those with ophthalmological injury should be referred to an ophthalmologist. 
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