
Aerosol-therapy
Inhalation is the preferred route in the treatment of many respiratory diseases, 
and is the procedure that is used in the administration of drugs to the respiratory 
system. The used systems generate aerosols, suspensions of liquid or solid 
particles in a gas medium, the atmospheric air in this case. Inhalers should have 
certain characteristics, as a) be portable; b) easy to use; c) able to resist bacterial 
contamination; d) be durable and have a low cost; e) provide drug stability in the 
recipient (preferably in neutral pH); f) generate particles with 1 to 5μm diameter. 
These characteristics increase the adherence to treatment, reduce the risk the 
patient is exposed to and increase the drugs deposition in the lungs.
Therapeutic aerosols with 0.5 to 10μm diameter are deposited by impaction and 
sedimentation. Larger size inhaled particles, which do not follow the airflow and 
gave a high velocity, impact the airway wall, typically in bifurcations. Particles 
smaller than 5μm are deposited by sedimentation and are called breathable 
particles. Efficacy of aerosol generator devices is related to the ratio of breathable 
particles that they deposit in the lower airways.
Depending on the size of the particle, the breathing characteristic can reduce the 
number of aerosol deposited in the more distal airways. Rapid breathing creates a 
turbulent flow, with high deposition in the upper airways and oropharynx, while 
slow and uniform breathing promotes a linear and uniform distribution. Anatomic 
alterations also interfere with the pulmonary deposition of drugs.
Aerosol generator devices are also available to be used with solutions, suspensions 
and powder drugs, and are called jet or ultrasonic nebulizers, metered-dose inhaler 
(that can be used with or without spacers) and powder inhaler (Figure 1).
Some devices release the aerosolized drug in liquid particles (nebulizer and 
metered-dose inhaler), others in solid particles (powder inhaler).
There are two types of nebulizers, jet (using oxygen or compressed air) and 
ultrasonic (fragmenting the liquid through a membrane). The drug can be given 
with saline, as it causes less irritation in the airways mucosa.
Inhalatory steroids should not be given by using ultrasonic nebulizers, as the 
generated particles are not within the “breathable” range and are therefore less 
efficient.
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Figure 1: Devices used to generate aerosol.
1- Metered-dose inhaler (DMI) 
with handcrafter spacer; 2- 
DMI with industrial spacer, 
without face mask; 3- DMI 
with industrial spacer, with face 
mask; 4- Powder inhaler; 5- Jet 
nebulizer with compressor.

In the metered-dose aerosols, the drug is in a metal cylinder suspended as a 
suspension in a propellent gas, chlorofluorcarbon or hydrofluorcarbon. The 
later is preferred because it will not damage the ozone layer and also because 
it generates a larger amount of breathable particles. Spacer are accessories with 
different formats and materials, that are place between the patient’s mouth and the 
metered-dose inhaler, reducing the velocity of the jet, 100 Km/h, and selecting 
the breathable particles. Due to their cost, industrial spacers are being replaced 
by handcrafted, produced from plastic bottles, with similar efficacy. Washing the 
spacer with neutral detergent reduces the electrostatic charge and increases the 
deposition of aerosols.
Powder inhalers were developed more recently, and the aerosol is generated by the 
patient’s inspiratory flow. In this case, the inspirations should be rapid and intense 
to generate an inspiratory flow higher than 60 L/minute.
The advantages and disadvantages of each device are directly related to the way 
the aerosols are generated, the drug is deposited in the respiratory tract and the 
physical capacity of the user.
Inhalations and respiratory diseases
The search for a treatment for respiratory diseases by inhalation had a significant 
evolution in the last decades. This route is being studied in the development of 
new anesthetic drugs and for the treatment of other non-respiratory diseases, as in 
the case of inhaled insulin to control insulin-dependent diabetes.
As its efficacy has not been proven, inhalotherapy is not recommended in diseases 
of the upper respiratory tract, such as upper airways infections caused by viruses 
and sinusitis. Inhalation of water vapor can be useful in upper airways infections 
for local humidification of secretions.
There are only two situations where aerosoltherapy has positive results in the 
upper airways: rhinitis with corticosteroids aerosols formulation (nasal sprays) 
and acute laryngitis, using adrenaline in nebulizers. Even if racemic adrenaline 
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is not available, inhalation with 2ml millesimal adrenaline and 2ml budesonide 
0.5mg/ml is recommended in acute laryngitis. The inhaled corticoid can have a 
local vasoconstriction action, potentiating the action of adrenaline.
In cases of sinusitis, inhalations at home are often used, with pots or casseroles 
of boiled water mixed with other substances, as an attempt to eliminate secretions 
retained in the paranasal cavities. This practice should not be encouraged. Besides 
the severe accidents with hot water, the temperature of the water will only worsen 
the edema and vasodilation in sinus ostium can occur and cause higher secretion 
retention.
The vast majority of diseases that benefit from the use of inalotherapy are located 
in the lower respiratory tract. Inhalotherapy is available for the treatment of 
acute asthma and maintenance, ß2-agonist agents, anticholinergics and steroids, 
in nebulizers, metered-dose and powder inhalers. Inhalotherapy is also indicated 
for children with cystic fibrosis, using antibiotics such as inhaled tobramycin 
to control exacerbations, dornase alpha and even hypertonic saline in some 
situations.
To conclude, although the use of aerosoltherapy in the treatment of respiratory 
diseases has evolved, it is restricted to some diseases and should be judiciously 
used by clinicians and specialists in the treatment of children with respiratory 
problems.
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