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medicine and, by implication, the problems that remain unresolved
when treated conventionally.

We thank Dr Julian Kenvon for allowing us to interview his patients, all
the patients who attended the centre, and Mrs J Burnham for her help with
the manuscript.
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Is the flow rate used to drive a jet
nebuliser clinically important?

Jet nebulisers are increasingly being used to provide high dose
bronchodilator treatment, both in hospital and at home. The flow
rate of the driving gas through a nebuliser directly affects the size of
the particles generated, and for most nebulisers flow rates of less
than 6 1/min produce droplets with a mass median diameter that is
considered to be too large for tracheobronchial deposition.1 This
could imply that at lower flow rates the response to a bronchodilator
aerosol would be diminished, even if the same dose of the drug is
inhaled. We tested this hypothesis by comparing the bronchodilator
response to rimiterol nebulised at 4 1/min and 8 1/min in a group of
patients with chronic stable asthma.

Patients, methods, and results

Eight patients with chronic stable asthma took part in two cumulative
dose response studies on consecutive mornings using nebulised rimiterol
driven by oxygen at 4 and 8 1/min. Each patient had reversible airways'
obstruction with an improvement of at least 20% in response to broncho-
dilators and had an initial forced expiratory volume in one second of
33-760' of the predicted normal value. Rimiterol was chosen because of its
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Log dose response curves for percentage increases in forced expiratory
volume in one second (FEV,) after inhalation of nebulised rimiterol. Bars
represent SEM.

lack of gastrointestinal absorption,2 which might have augmented the
inhaled bronchodilator response. The forced expiratory volume in one
second and the forced vital capacity before treatment were within 10% on
the two study days. We had previously found that, of a 5 ml solution placed
in an Inspiron Mini-Neb nebuliser, 2 ml was nebulised in six minutes at a
flow rate of 4 1/min and 3-7 ml in six minutes at 8 1/min. Taking this into
account we prepared dilutions of rimiterol for nebulisation to provide six
doses in 5 ml for the two flow rates, starting with 125 Hkg and increasing by
doubling dilutions to a cumulative dose of 7 9 mg. The duration of inhalation
for each dose and flow rate was six minutes. The forced expiratory volume
in one second, forced vital capacity, and pulse rate were measured im-
mediately before and 15 minutes after each nebulisation. The next incre-
mental dose was then given. The percentage changes in forced expiratory
volume in one second, forced vital capacity, and pulse, rate were plotted
against the log cumulative dose of rimiterol to produce log dose response
curves for each flow rate. Wilcoxon's rank sum test was used to compare
the bronchodilator responses.
The figure shows the log dose response curves for the mean percentage

increases in forced expiratory volume in one second at each flow rate. There
were no significant differences between the mean percentage increases in
forced expiratory volume in one second and forced vital capacity, and
between the mean changes in pulse rate, with any dose of rimiterol at either
flow rate, the dose response curves being similar and not separated.

Comment

The ideal diameter of particles for a ( adrenergic bronchodilator
aerosol is probably 2-5 ,um.3 When the flow rate is increased from 4 to
8 1/min the median diameter of the droplets generated by most
nebulisers is reduced, which results in an increase in the percentage
of the aerosol within the "optimum" respirable range.' Although an
Inspiron Mini-Neb nebuliser generates an aerosol with a median
particle diameter of 4 ,um at 8 1/min and 11 ,um at 4 1/min,' these
flow rates in our study produced similar increases in forced expiratory
volume in one second and forced vital capacity. This suggests that
in patients with chronic stable asthma the clinical response to a
nebulised bronchodilator does not diminish when the flow rate of the
driving gas is reduced from 8 to 4 1/min. Thus the difference in
distribution of particle sizes produced by a jet nebuliser at these
two flow rates may not be critically important to the bronchodilator
response.
Even at the "high" flow rate (4 1/min), a standard National Health

Service oxygen cylinder driving a nebuliser such as the Inspiron Mini-
Neb generates a distribution of particle sizes that are theoretically
too large for tracheobronchial deposition.' Our study suggests, how-
ever, that this readily available method of delivering a bronchodilator
aerosol is clinically effective.
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