
 

 

 

 

 

IPRATROPIUM 
 

Introduction 

 

Ipratropium bromide, (trade name in Australia, Atrovent) is an inhalational 

anticholinergic bronchodilator. 

 

It primarily used in combination with beta2-agonists for the acute and chronic treatment 

of bronchospasm in patients with asthma or COPD. 

 

It is on the World Health Organization’s List of Essential Medicines, a list of the most 

important medication needed in a basic health system 

 

Chemistry 

 

Ipratropium bromide is a synthetic quaternary ammonium compound chemically related 

to atropine.  

 

The addition of an N-isopropyl group distinguishes the molecule from atropine and is 

responsible for a lower lipid solubility. 

 

Preparation 

 

Ipratropium bromide (as monohydrate): 

 

Pressurized metered dose inhaler (MDI) with or without spacer: 

 

● Delivers 21 mcg / dose. 

 

Solution for nebilization:  

 

● 250 mcg/mL, 20 mL 

 

● 500 mcg/ 1 mL (single dose)  

   

Mechanism of Action 

 

Ipratropium is an anticholinergic bronchodilator.  

 

It inhibits vagally mediated reflexes by antagonising the action of acetylcholine, the 

transmitter agent released from the vagal nerve.  

 



Anticholinergics inhibit intracellular concentrations of cyclic guanosine monophosphate 

(cyclic GMP) which are caused by interaction of acetylcholine with the muscarinic 

receptor on bronchial smooth muscle. 

 

Bronchodilation following inhalation of ipratropium is primarily a local, site specific 

effect at the bronchial smooth muscle.  

 

There is evidence that in patients who respond to ipratropium, the concurrent 

administration of it with beta2-agonists produces a greater relief of bronchospasm than 

either drug given alone, i.e it is synergistic with the beta2-agonists. 

  

Pharmacodynamics 
 

Ipratropium produces bronchodilation with minimal other systemic effects. 

 

Tachycardia can occur. 

 

Ipratropium has no deleterious effect on airway mucous secretion or mucociliary 

clearance. 

 

The time course of action of Ipratropium differs from the beta2-agonists in that although 

the onset of bronchodilator response is seen within 3-5 minutes of administration, peak 

response is not reached until 1.5 to 2 hours after inhalation.  

 

The duration of significant bronchodilator action is up to 6 hours. 

 

Pharmacokinetics 

 

Absorption: 

 

● Ipratropium is administered via inhalation, by nebuliser or metered dose aerosol 

 devices. 

 

Following inhalation, 10 - 30 % of the dose (depending on the formulation and 

inhalation technique) is generally deposited in the lungs. 

 

The major part of the dose is therefore swallowed and passes into the 

gastrointestinal tract. Due to the low gastrointestinal absorption of ipratropium 

bromide, the bioavailability of the portion of the dose swallowed is only 2% of 

the swallowed dose. 

 

The portion of the dose that is deposited in the lungs reaches the circulation 

rapidly (within minutes) and has nearly complete systemic bioavailability. 

 

Distribution: 

 

●  The Vd of ipratropium is approximately 4.6 L/kg. 

 



●  Ipratropium is less than 20 % bound to the plasma proteins. 

 

●  Ipratropium has an ammonium structure and so does not cross the blood brain 

 barrier. 

 

Metabolism and excretion: 

 

● The major part of ipratropium is metabolized in the liver. The main urinary 

 metabolites do not have significant muscarinic receptor activity. 

 

Indications 

 

Ipratropium is indicated for: 

 

1. Moderate to severe acute or acute on chronic asthmatic attacks 

 

2. Occasionally in chronic asthma 

 

3. Acute and chronic COPD with bronchospasm 

 

It also inhibits acetylcholine induced bronchospasm and provides partial protection 

against histamine and allergen induced bronchospasm. 

 

Contra-indications/precautions 

 

These include: 

 

1. Known hypersensitivity to atropine or its derivatives or to any exipients of its 

 preparations. 

 

2. Like other drugs with anticholinergic activity, ipratropium bromide should be 

 avoided or used with caution in patients in whom atropine-like effects may 

 precipitate or exacerbate a pre-existing clinical condition.  

 

Patients at risk include those with narrow acute angle closure glaucoma, urinary 

retention or constipation. 

 

3. Avoid powder or mist contact with the eyes 

 

Pregnancy 

 

Ipratropium is a category B1 drug with respect to pregnancy. 

 

Category B1 drugs are those drugs which have been taken by only a limited number of 

pregnant women and women of childbearing age, without an increase in the frequency of 

malformation or other direct or indirect harmful effects on the human fetus having been 

observed. Studies in animals have not shown evidence of an increased occurrence of fetal 

damage. 



 

Breast feeding: 

 

Ipratropium is safe in breast feeding. 

 

Adverse Effects 

 

Adverse effects are usually not severe. 

 

They may include 

 

1. Dry mouth, throat irritation 

 

2. Tachycardia  

 

3. Hypersensitivity reactions. 

 

4. Blurred vision / acute angle-closure crisis. 

 

5. Urinary retention 

 

6. Constipation. 

 

Dosing 

 

Pressurized metered dose inhaler (MDI) with or without spacer: 

 

Dosing is: 

 

Maintenance: 

 

● MDI, 2 puffs (42 micrograms) 3 - 4 times daily as necessary; up to 4 puffs 

 (84 micrograms) 3 or 4 times daily may be needed. 
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Acute exacerbations: 

 

● Ipratropium 21 micrograms, up to 6 separate actuations by inhalation via 

 pMDI with spacer, repeated as needed 

 

Via nebulizer: 

 

If a nebuliser is used in COPD patients who do not have serious hypoxia, it should be 

driven by compressed air, (as opposed to 100% wall oxygen) to avoid excessive and 

potentially deleterious hyperoxygenation. 

 

Solutions are best administered at flow rates of 6 - 8 L/minute. 

 

The usual adult dosing is: 



 

Maintenance:  

 

● 250 - 500 micrograms by inhalation via nebuliser up to 3 or 4 times daily 
 

Acute exacerbations: 

 

● Ipratropium 250 - 500 micrograms by inhalation via nebuliser, as needed. 
 

The nebulizer solution is diluted with 3-4 mL with sodium chloride 0.9 %. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note that, like salbutamol, ipratropium can be delivered via inhalation to patients on NIV 

or to those who are intubated and mechanically ventilated via the use of metered dose 

inhalers, given into specialized ports, as shown .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



References 

 

1 eTG - March 2015 

 

2. Ipratropium in Australian Medicines Handbook, Accessed February 2015 

 

3. Ipratropium in MIMs 1 January 2014. 

 

4. Ipratropium Bromide in Critical Care Drug Manual, Dr Paul Young Wellington 

 Hospital Intensive Care Unit, NZ 2010. 

 

 

Dr J. Hayes 

June 2015 

 

 

 

 

 

 

 


