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Asthma is the most common chronic illness in children in  
low and middle income countries (LMICs) including 
Africa, with prevalence rates that are similar or higher 
than those in high income countries1,2,3. In these areas, 
the prevalence of childhood asthma is increasing and 
is associated with more severe disease than in high  
income countries3. Therefore availability of effective, 
affordable therapy for asthma is essential to ensure 
adequate control of disease and treatment of exacerbations. 

Inhaled therapy is the treatment of choice for delivery 
of medication for both relief and prevention of asthma. 
Inhaled therapy given via metered dose inhaler (MDI) 
and spacer is the optimal delivery system recommended 
for treatment of acute and chronic asthma, rather than 
nebulisation. Bronchodilators given via MDI have been 
shown to be equivalent or superior to nebulised therapy for 
relief of bronchoconstriction in infants and children with 
acute asthma even when the degree of airways obstruction 
is severe4. A MDI-spacer delivery system has many other 
advantages over nebulisation including shorter and easier 
administration of drug, transportability, no need for a power 
source and lower risk of nosocomial infection. However, a 
spacer is essential to minimise dependence on the child’s 
inhalation technique and optimise drug delivery.

Various commercially produced spacers have been 
developed but expense and unavailability have limited their 
use in developing countries. Moreover, while the current 
World Health Organisation’s Essential Medicines List 
includes Beclomethasone (aerosol), Budesonide (aerosol), 
Ipratropium bromide (aerosol) and Salbutamol (aerosol), 
it does not include a spacer device. To enable widespread 
use of inhaler therapy in children, we undertook research 
to develop an appropriate spacer device for use in children. 
This research led to the development and widespread use 
of a plastic bottle as an alternative spacer device that is now 
recommended in national and global guidelines. 

AEROSOL DEPOSITION STUDIES
Initial studies involved measuring aerosol deposition in 
children of different ages, using nebulised Tc99m-DTPA. 
Results showed that a 500 ml plastic bottle modified as a 
spacer produced equivalent or greater lung deposition than 
a conventional spacer5,6. In these studies nebulised aerosol 
captured in a two litre anaesthetic bag was inhaled and the 
amount of aerosol deposited in the lungs was expressed as 
a percentage of the available aerosol. Although the aerosol 
produced differed from that obtained using a MDI, the 
delivery system was kept constant except for the variation in 
the spacer, making a valid comparison of aerosol deposition 
with different spacers possible. In children older than 5 
years, lung deposition obtained from a conventional spacer 
and sealed bottle was equivalent, but was less from an 
unsealed bottle5. However, a polystyrene cup produced the 
least amount of lung deposition, delivering between a third 
and a fifth of the dose that the other spacers were capable 
of delivering. Thereafter aerosol lung deposition from a 
modified bottle in younger children aged 3 to 5 years was 
measured; this was found to be twice that obtained with a 
conventional valved small volume spacer6. The amount of 
lung deposition was age dependent with a marked reduction 
occurring at around 50 months; this pattern occurred when 
either the conventional or bottle-spacer was used.

CLINICAL TRIALS
In a randomised clinical trial comparing the efficacy of 
home-made spacers (sealed 500 ml plastic bottle, unsealed 
500 ml bottle, and polystyrene cup) to a conventional 
spacer (AeroChamber) in 88 children with acute asthma, 
a 500 ml bottle was confirmed to be an effective spacer for 
delivery of bronchodilators7. In this study, a sealed bottle and 
conventional spacer produced similar bronchodilation as 
measured by improvement in clinical score and pulmonary 
function. A polystyrene cup was the least effective for 
children with moderate to severe airway obstruction, 
producing only minimal bronchodilation. A nebulised 
bronchodilator was administered to children whose peak 
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expiratory flow rate was less than 70% of the predicted 
value after MDI-spacer treatment; minimal improvement 
in pulmonary function occurred post nebulisation in those 
who had previously used a conventional spacer or sealed 
bottle (indicating that maximal bronchodilation had been 
achieved with these) while a significant increase occurred 
in those who had used a polystyrene cup. Therefore, use of 
a modified 500 ml plastic bottle as a spacer for delivery of 
bronchodilators in children can be recommended; however, 
a polystyrene cup provided sub-optimal drug delivery and 
cannot be recommended for use as a spacer.

To investigate the efficacy of a home-made bottle-spacer 
in young children for administration of bronchodilator 
therapy, a second randomised clinical trial of a conventional, 
compared with a bottle-spacer was done in 400 young 
children (median age 12 months) with acute lower airways 
obstruction8. Bronchodilator therapy was given from a 
MDI via an AeroChamber or a bottle-spacer with mask. 
A clinical score and oximetry recording were done prior 
and 15 minutes after therapy. MDI-spacer therapy was 
repeated up to 3 times, dependent on clinical response, 
after which nebulisation was used. The primary outcome 
was hospitalisation; hospitalisations (60, 15%) were 
identical in the conventional and bottle-spacer groups. 
Secondary outcomes including change in clinical score, 
oxygen saturation, use of oral corticosteroids or number 
of bronchodilator treatments were similar in both groups8. 
Therefore, a low cost bottle-spacer was as effective as a 
conventional spacer for bronchodilator therapy in young 
children.
 
MODIFICATION AND USE OF A 500 ML 
PLASTIC BOTTLE
To modify a 500 ml plastic bottle for use as a spacer, the 
bottle was washed with soap and water and air dried for a 
minimum of 12 hours so as to reduce electrostatic charge 
on the side walls. A hole was then made in the base of the 
bottle through which the MDI was inserted. As the plastic 
base is difficult to cut, a hole was melted by applying a 
heated mould of steel wire (of similar shape and size as the 
end of the MDI) to the base of the bottle9. The heated mould 
was held in position for approximately 10 seconds until 
the plastic had melted and then rotated 180 degrees and 
reapplied. The mouth of the MDI was inserted immediately 
after removal of the mould while the base of the bottle 
was still warm, so creating a tight fit. New bottle-spacers 
were primed initially with 15 puffs of medication to reduce 
electrostatic charge on the walls and increase aerosol 

transit time.

A modified 500 ml plastic bottle should be used in a similar 
way to a conventional spacer. The neck of a bottle should be 
held in the mouth simulating a mouthpiece (Figure 1). For 
a young child who cannot form a tight seal with the spacer 
in their mouth, a small commercially available facemask 
that fits on the open end of the bottle can be applied, thus 
enabling it to be used as a spacer in young children (Figure 
2). Single actuations of the MDI should be used until the 
desired amount of medication is given so as to improve drug 
delivery.
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Figure 1. Child using a homemade bottle-spacer by holding the 
neck of the bottle in their mouth

Figure 2. Mom using a homemade bottle-spacer to give 
bronchodilator therapy to her infant. A mask is attached to the 
neck of the bottle-spacer
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An estimate of the cost of a modified 500 ml plastic bottle 
in South Africa is approximately R1.00 which is 30 to 180 
times less expensive than various commercially available 
devices in this country.

CONCLUSION
Low cost, effective spacer devices are essential for delivery 
of good asthma care in LMICs and should be regarded as 
essential equipment. A modified 500 ml plastic bottle is an 
effective spacer for delivery of bronchodilator therapy in 
children of all ages, shown by in vitro and in vivo studies. 
Subsequent studies using a homemade spacer have 
been done in other parts of the world; a Cochrane review 
reported similarly efficacy for homemade and commercially 
produced spacers.10  

Modification and use of a bottle-spacer has now been 
included in national and international asthma guidelines. 
Homemade bottle-spacers are now widely used throughout 
the world. The use of the bottle-spacer has enabled 
delivery of optimal inhaled asthma therapy in the poorest 
households, empowering children and their families to 

provide such care.
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NEW PRODUCT ANNOUNCEMENTS

CIPLA LAUNCHES FIRST-TO-MARKET GENERIC CICLESONIDE

Cipla is proud to announce CICLOVENT pressurized metered-
dose inhalers - Targeting Large and Small Airway Inflammation in 
Asthma.

Ciclovent, an inhaled corticosteroid, is indicated in adults and 
adolescents for the prophylactic treatment of asthma.  Each 
Ciclovent inhaler delivers either 80 µg or 160 µg of ciclesonide 
per puff. Ciclovent contains small ciclesonide particles which 
sufficiently penetrate into the smaller airways of the lungs.1,2 

Ciclesonide has a total lung deposition of 52%3. Ciclesonide is 
highly lipophilic enhancing its slow release in the lung.4,5

Details as follows:

Product 
name

Active 
Ingredients

Pack size Schedule NAPPI Code S.E.P. 
Excl. VAT

S.E.P. 
Incl. VAT

Saving vs. 
originator6

Ciclovent 80 Ciclesonide 120 doses 3 720711001 R 196.00 R 223.44 30%

Ciclovent 160 Ciclesonide 120 doses 3 720735001 R 349.40 R 398.31 50%
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