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AEROVENT® 
 

RESPIRATOR SOLUTION 
 

Composition 
 
Active Ingredient 
   Each ml (20 drops) contains: 
   Ipratropium bromide              0.25 mg 
 

Other Ingredients 
   Sodium chloride, sodium edetate dihydrate, benzalkonium chloride, hydrochloric 
acid, purified water. 

 

Indications 
   For the relief of symptoms of reversible bronchospasm associated with asthma, 
chronic bronchitis and emphysema. Aerovent Respirator Solution is of particular 
benefit in relieving acute bronchospasm when used concomitantly with inhaled beta 
agonists. 
 

Contraindications 
   Hypersensitivity to the drug, to atropine and its derivatives. 
   Hypersensitivity to any other ingredient of the preparation. 

 

Warnings 
   Aerovent is not indicated for the initial treatment of acute episodes of 
bronchospasm where rapid response is required. 
    If dyspnoea suddenly worsens during inhalation of the product (paradoxical 
bronchospasm), treatment should be stopped immediately and the treatment plan 
reviewed. 
 
Preclinical Data 
  Local and systemic tolerability of ipratropium bromide has been investigated 
extensively in several species and with different administration routes. 
The acute inhaled, oral and intravenous toxicity has been investigated in several 
rodent and non-rodent species. 
 
In the case of inhalation, the lowest lethal dose in male guinea-pigs was 199 mg/kg. 
Rats showed no mortality up to the highest technically feasible dose (i.e. 0.05 mg/kg 
after 4-hour administration or 160 metered doses of ipratropium bromide, 
0.02 mg/metered dose). 
The oral LD50 in mice was 1585 mg/kg, 1925 mg/kg in rats and 920 mg/kg in rabbits. 
The intravenous LD50 in mice was 13.6 mg/kg, 15.8 mg/kg in rats and approx. 18.2 
mg/kg in dogs. The clinical symptoms included mydriasis, dry mouth, dyspnoea, 
tremor, cramp and/or tachycardia. 
 
  Toxicity studies with repeated administration of the substance were conducted with 
rats, rabbits, dogs and rhesus monkeys. 
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In inhalation studies of up to six months the NOAEL (No Observed Adverse Effect 
Level) in rats was 0.38 mg/kg/day, 0.18 mg/kg/day in dogs and 0.8 mg/kg/day in 
rhesus monkeys. Dogs developed dry mouth and tachycardia. No substance-induced 
histopathological lesions were observed in the bronchopulmonary system or other 
organs. In rats the NOAEL after 18 months of oral administration was 0.5 mg/kg/day. 
Studies to investigate the inhalation toxicity with repeated administration of the 
substance, in which other formulations (intranasal formulation, alternative propellant 
HFA 134a and lactose powder formulations) were tested for up to six months in rats 
and up to three months in dogs, generated no further information about the general 
toxicity profile of ipratropium bromide. 
Intranasal administration over up to six months revealed a NOEL (No Effect Level) of 
> 0.20 mg/kg/day in dogs and confirmed earlier studies with intranasal administration 
over up to 13 weeks. 
 
  Toxicity studies with repeated administration of ipratropium bromide showed a 
similar toxicological profile with the HFA-formulation and the conventional CFC-
formulation. 
 
  Local tolerability of an aqueous solution of ipratropium bromide (0.05 mg/kg) after 
inhalation was good in rats (administration in four hours). Ipratropium bromide was 
well tolerated locally in the toxicity studies with repeated administration of the 
substance. 
Neither active anaphylaxis nor passive anaphylactic skin reactions were observed in 
guinea-pigs. 
 
In vitro (Ames test) and in vivo (micronuclear test, dominant lethal test in mice, 
cytogenetic assay with spinal cord stem cells from Chinese hamsters) tests produced 
no evidence of genotoxic effects. 
 
Long-term studies with mice and rats produced no evidence of tumorigenic or 
carcinogenic effects. 
 Studies to investigate the potential impact of ipratropium bromide on fertility, 
embryo/fetotoxicity and peri-/post-natal development were conducted in mice, rats 
and rabbits. 
High oral doses, i.e. 1000 mg/kg/day in rats and 125 mg/kg/day in rabbits, had a 
maternotoxic effect in both species and an embryo-fetotoxic effect in rats and led to 
reduced fetal weights. No malformations were observed that could be connected with 
the substance. 
The highest technically feasible inhaled doses from the metered dose inhaler – 1.5 
mg/kg/day in rats and 1.8 mg/kg/day in rabbits – had no undesirable effects on 
reproduction. 
 
Use in Pregnancy 
   The safety of ipratropium during human pregnancy has not been established. The 
benefits of using ipratropium bromide during a confirmed or suspected pregnancy 
must be weighed against possible hazards to the unborn child. Preclinical studies 
have shown no embryotoxic or teratogenic effects following inhalation or intranasal 
application at doses considerably higher than those recommended in man. 
 
Use During Lactation  
   It is not known whether ipratropium is secreted into breast milk. Although lipid-
insoluble quaternary cations pass into breast milk, it is unlikely that ipratropium 
bromide would reach the infant to an important extent, when administered by 
inhalation. However, because many drugs are  secreted into breast milk, caution 
should be exercised when ipratropium bromide is administered to nursing mothers. 
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Use in Pediatrics 
   Aerovent Respirator Solution is not recommended for use in children under 3 years 
of age. 
 

Adverse Reactions 
Like all drugs, Aerovent Respirator Solution can cause undesirable effects. 
 
a) General description 
Many of the undesirable effects listed can be attributed to the anticholinergic 
properties of ipratropium bromide. 
b) Table of undesirable effects 
The undesirable effects listed are based on data from clinical trials and post-
marketing surveillance. 
Frequencies are defined as follows: 
 

Very common (≥ 1/10) 

Common (≥ 1/100, < 1/10) 

Uncommon (≥ 1/1,000, < 1/100) 

Rare (≥ 1/10,000, < 1/1,000) 

Very rare : (< 1/10,000) 

None known (cannot be estimated from the available data) 

 
 

Immune system disorders  
Uncommon: Anaphylactic reactions, hypersensitivity 
  
Nervous system disorders 
Common 

 
Headache, dizziness 

  
Eye disorders 
Uncommon 

 
Blurred vision, mydriasis, increase in intra-ocular 
pressure, 
glaucoma, eye pain, blurred vision and rainbow 
colours (halos), 
hyperaemia of the conjunctiva, corneal oedema. 

Rare Accommodation disturbances 
  
Cardiac disorders 
Uncommon 

 
Palpitations, supraventricular tachycardia 
 

Rare Atrial fibrillation, increase in heart rate 
  
Respiratory, thoracic and mediastinal 
disorders 

 

Common: Cough, irritation in the throat 
Uncommon Inhalation-induced (paradoxical) bronchospasm, 

bronchospasm, 
laryngospasm, pharyngeal oedema, dry pharynx 

  
Gastrointestinal disorders  
Common Dry mouth, disturbed gastrointestinal motility, nausea 
Uncommon Constipation, diarrhoea, stomach ache, vomiting, 

stomatitis, mouth oedema 
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Skin and subcutaneous tissue 
disorders 

 

Uncommon Rash, pruritus, angioedema 
Rare Urticaria 
  
Renal and urinary disorders  
Uncommon: Urinary retention 

 
c) Note on common undesirable effects 
 As with all aerosol therapy, Aerovent can also induce signs of local irritation in the 
throat. The most common undesirable effects reported in clinical trials included 
headache, irritation of the pharynx, cough, dry mouth, disturbed gastrointestinal 
motility (e.g. constipation, diarrhoea and vomiting), nausea and dizziness 
 

Precautions 
Note: Immediate hypersensitivity reactions may occur after administration of 
Aerovent, as demonstrated by rare cases of urticaria, angioedema, rash, 
bronchospasm,  oropharyngeal edema, and anaphylaxis. 
  Aerovent should be used with caution in patients predisposed to narrow-angle 
glaucoma, or with pre-exisiting outflow tract obstructions (e.g,  with prostatic 
hyperplasia, or bladder-neck obstruction). 
  Patients should be reminded that Aerovent is not intended for occasional use, but 
rather, in order to be maximally effective, must be used consistently as prescribed 
throughout the course of therapy. 
 
Ocular complications 
  There have been isolated reports of ocular complications (i.e. mydriasis, increased 
intraocular pressure, angle-closure glaucoma, eye pain) when aerosolized 

ipratropium bromide either alone or in combination with an adrenergic 2 -agonist, 
has escaped into the eyes. Thus patients must be instructed in the correct 
administration of Aerovent. 
  Eye pain or discomfort, blurred vision, visual halos or colored images in association 
with red eyes from conjunctival congestion and corneal edema may be signs of acute 
angle-closure glaucoma. Should any combination of these symptoms develop, 
treatment with miotic drops should be initiated and specialist advice sought 
immediately. 
  Patients must be instructed in the correct administration of Aerovent inhalation 
solution. Care must be taken not to allow the solution or mist into the eyes. It is 
recommended that the nebulized solution be administered via a mouth piece. If this is 
not available and a nebulizer mask is used, it must fit properly. Patients who may be 
predisposed to glaucoma should be warned specifically to protect their eyes. 
  Patients with cystic fibrosis may be more prone to gastrointestinal motility 
disturbances. 
  The patient should be instructed to seek medical advice should a reduced response 
become apparent. 
   Because of occasional reports of bronchospasm associated with the use of 
Aerovent Respirator Solution, due to the preservative (benzalkonium chloride) and 
the stabilizer (sodium edetate), it is recommended that the patient be subject to 
medical supervision during the first week of treatment. 
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Drug Interactions 
   Additive effect has been reported when ipratropium bromide is used in patients 

treated with 2-adrenergic stimulants and xanthine preparations. 
 
  The therapeutic and adverse effects of Aerovent may become more pronounced if 
other anticholinergic medications, such as those containing pirenzepine, are given 
concomitantly. 
 
  The risk of acute glaucoma in patients with a history of narrow-angle glaucoma may 
be increased when nebulized ipratropium bromide and beta sympathomimetics are 
administered simultaneously. 
 

Effects on ability to drive and use machines 
    No studies on the effects on the ability to drive and use machines have been 
performed. Patients should however be informed that undesirable effects such as 
dizziness, accommodation disturbances, mydriasis and blurred vision are possible 
during treatment with Atrovent/Aerovent. 
Consequently, caution is called for when driving or using machines. If patients 
develop the above side effects, they should not drive or use machines 
 

Dosage and Administration 
   The dosage should be adapted to the individual requirements of the patient; 
patients should also be kept under medical supervision during treatment. It is 
advisable not to greatly exceed the recommended daily dose during both acute and 
maintenance treatment. 
   If therapy does not produce a significant improvement or if the patient's condition 
worsens, medical advice must be sought in order to determine a new regimen of 
therapy. In the case of acute or rapidly worsening dyspnea, a doctor should be 
consulted immediately. 
   Aerovent Respirator Solution is not recommended for use in children under 3 years 
of age. 
 
   Note:  Aerovent and disodium cromoglycate inhalation solutions should not be 
simultaneously administered in the same nebulizer as precipitation may occur. 
 
   Aerovent Respirator Solution may be administered from an intermittent positive 
pressure ventilator or from suitable nebulizers. 
 
   The recommended dosage is as follows: 
 
Adults 
   0.1  -  0.5  mg  (0.4  -  2.0  ml  =  8-40  drops) up to 4 times daily. 
 
Children  
   6-12 Years:  0.25 mg (20 drops,  i.e., 1 ml) 3 to 4 times daily. 
 

   3-6  Years:   0.1-0.25 mg  (8-20 drops, i.e.: 0.4-1.0 ml)  3 to 4 times daily. 
 
N.B.   For ease of administration, the dose may need to be diluted in order to obtain a 
final volume suitable for the nebulizer being used. If dilution is necessary, only normal 
saline should be used. 
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Overdosage 
  No symptoms specific to overdose have been encountered to date. 
   
In view of the wide therapeutic range and topical route of administration of 
ipratropium bromide inhalation, however, no serious anticholinergic symptoms are to 
be expected. Mild systemic anticholinergic effects such as dry mouth, ocular 
accommodation disturbances and increase in heart rate are possible. 
 

Pharmacological Properties  
Pharmacodynamic properties 

Pharmacotherapeutic group: Bronchodilators / antiasthmatic agents/anticholinergics 
ATC code: R03BB01 
  Ipratropium bromide is a quaternary ammonium compound with anticholinergic 
(parasympatholytic) properties. Preclinical studies show inhibition of the vagally 
induced reflexes through antagonization of the effect of acetylcholine, the transmitter 
released by the vagus nerve. Anticholinergics prevent an increase in the intracellular 

Ca
++-

concentration caused by the interaction of acetylcholine with the muscarinic 

receptor on the smooth bronchial muscle cells. Release of Ca
++

 is triggered by the 

second messenger system comprising IP3 (inositoltriphosphate) and DAG 
(diacylglycerol). 
 
  Bronchodilatation after inhalation of ipratropium is primary local and specific to the 
lungs; it is not systemic. 
   Preclinical and clinical results do not confirm any adverse effect of ipratropium on 
mucus secretion from the airways, mucociliary clearance or gaseous exchange. 
 
  Clinical studies over up to 3 months in adults with bronchial asthma and COPD and 
in children with bronchial asthma, during which Atrovent  metered dose inhaler (CFC-
free) was compared with Atrovent metered dose inhaler (CFC-based), confirm that 
these two Atrovent metered dose inhalers are equivalent in their therapeutic effect. 
 
  In controlled 90-day studies, patients with bronchospasm as a result of chronic 
obstructive pulmonary disease (chronic bronchitis and emphysema) showed a 
significant improvement in lung function within 15 minutes; this reached a peak after 
1-2 hours and persisted for up to 4 to 6 hours. 
 
In controlled 90-day studies, 51% of patients with bronchospasm as a result of 
asthma showed a significant improvement in lung function (15% increase in FEV1). 
 
Pharmacokinetic properties 

 The therapeutic efficacy of ipratropium is due to the local effect on the airways. 
Bronchodilatation and systemic pharmacokinetics do not take place at the same time. 
  After inhalation, 10 – 30 % of the dose is usually deposited in the lungs, depending 
on the formulation and inhalation technique. Most of the dose is swallowed and 
eliminated again through the gastrointestinal tract. 
  The part of the dose absorbed by the lungs rapidly enters the bloodstream (within 
minutes). 
  Cumulative renal excretion (0 – 24 hours) of the parent compound is approx. 46 % 
following intravenous administration, less than 1 % when administered orally and 
approx. 3 – 13 % after inhalation. In light of these data, the overall systemic 
bioavailability of oral and inhaled doses of ipratropium bromide is estimated at about 
2 % and 7 – 28 %. 
In consideration of these data, the swallowed part of the dose of ipratropium bromide 
is not significantly involved in systemic exposure. 
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  After inhalation of ipratropium bromide with HFA 134a or CFC as propellant, the 
cumulative renal excretion over 24 hours was approx. 12 % or 10 %. 
  The kinetic parameters describing disposition of ipratropium were calculated from 
the plasma concentrations after intravenous administration. A rapid biphasic decline 
in plasma concentrations is observed. The apparent distribution volume in steady 
state (Vdss) is approx. 176 l (≈ 2.4 l/kg). The active ingredient shows minimum 
binding (less than 20 %) to plasma proteins. The quaternary amine ipratropium does 
not cross the blood-brain barrier. 
 The terminal elimination half-life is about 1.6 hours. 
  Ipratropium shows total clearance of 2.3 l/min and renal clearance of 0.9 l/min. After 
intravenous administration approx. 60 % of the dose is probably metabolized by 
oxidation in the liver. 
  In an excretion balance study cumulative renal excretion (6 days) of the substance-
bound radioactivity (including parent compound and all metabolites) was 72.1 % 
following intravenous administration, after oral administration 9.3 % and after 
inhalation 3.2 %. The total radioactivity eliminated with the feces was 6.3 % after 
intravenous administration, 88.5 % following oral intake and 69.4 % after inhalation. 
Excretion of the substance-bound radioactivity after intravenous administration is 
primarily renal. The elimination half-life of the substance-bound radioactivity (parent 
compound and metabolites) is 3.6 hours. The principal metabolites in the urine do not 
bind well to the cholinergic receptor and thus have to be seen as ineffective. 

 

Pharmaceutical Precautions 
   Store below 25C. Do not freeze. 
   Once the bottle has been opened, the contents should not be kept for longer than 
one month. 
   A fresh solution should be prepared before each usage and any residual diluted 
solution should be discarded. 
 

Drug Registration No.: 055 80 27113 00 
 

Presentation 
  Bottle of 20 ml with dropper. 

 

Manufacturer 
 
INSTITUTO DE ANGELI S.R.L., ITALY 
LOCALITA PRULLI DI SOTTO, 103/C, 50066 REGGELLO, ITALY 
 

License holder: 
Boehringer Ingelheim Israel LTD 
Medinat Ha-Yehudim 89 St., P.O. Box 4124, Herzliya Pituach 4676672 
 


