
Influence ofspacer device on drug delivery to young children with asthma

the bioavailability of drug around 25% of the
nominal dose. If the same ratio applies for
young children it can be assessed that the
bioavailability of budesonide inhaled from a
Nebuhaler will be around 55/90X25%=15%
of the nominal dose, that is 40/O lower than for
schoolchildren. When such assessments are
made it should be remembered that young
children are more prone to inhale through the
nose than older children.3 This may affect the
clinical effect as well as the systemic effect of
the inhaler but probably to the same extent for
all the inhalers studied.
The total dead space added to the inhalers in

the study was 45 ml. Although this volume was
the same for all devices, it caused a higher
percentage increase in volume for the low
volume spacers than for the Nebuhaler.
However, the volume inhaled by the children
during 30 seconds by far exceeded this volume
plus the volume of the spacer. Therefore, we
do not believe that this increase in volume
has influenced the results to any clinically
important extent. The rather high minute
ventilation probably also explains why spacer
volume did not influence the dose to the
patient. In an earlier study we found that
attachment of a filter did not significantly
affect the breathing pattern of the children. So
it is most unlikely that the filter caused the high
minute ventilation in the present study.
The information derived in our study

applies to children studied awake. The results
might be different if the treatment had been
given during sleep as it is not known if the
minute ventilation would increase to the same
extent under such circumstances.
The finding that the Nebuhaler delivered

more drug to the patient than the Aerochamber
is in good agreement with the results in a recent
in vitro study, which found that drug delivery
was greatest from the Nebuhaler at tidal
volumes similar to those measured in the pre-
sent study.4 Only at six breaths of tidal volumes
around 25 ml did the Aerochamber enhance
drug delivery as compared with the
Nebuhaler.4 The clinical effect of the two
inhalers has not been compared. However, in
schoolchildren the Aerochamber resulted in
less bronchodilatation than the Inspirease
spacer,5 6 probably as a result of the lower
output from the Aerochamber.

Apart from measuring the mean dose
deposited on the filter it is also important to
evaluate the dose range for each inhaler as this
gives some idea about the reproducibility of
the dose delivered to the patient. A 3-5-fold
variation in dose was seen for the Aerochamber
whereas a 2-fold variation was observed for the
two other inhalers, indicating that these would
deliver a more consistent dose to the patient.
However, further studies on the intraindividual
variation in dose are needed before firm
conclusions can be made. In the present study
we evaluated patients who had never used a
spacer device before. Furthermore, it is
possible that training will reduce the variation
in dose delivery.
The results of comparative studies in new

users of inhalation devices may be influenced

by the experience of the investigator in the
use of the various inhalers. In our clinic about
50% of young children normally use an
Aerochamber, 45% a Nebuhaler, and about
5% a Babyspacer. So a negative effect in
disfavour of the Babyspacer results cannot be
excluded. However, differences in experience
could not explain the poorer results after
Aerochamber inhalations. Differences in
design, plastic material, and valve system may
all have caused a higher retainment of drug in
the Aerochamber. The higher variation in dose
is most likely to be due to differences in valve
system.
With these reservations we think that the

study provides some useful information about
inhalation treatment in young children with
asthma. The larger variation in dose and the
lower dose delivered from the Aerochamber
suggest that this device is not (as we believed
before the study) preferable to the two other
spacers in the treatment of very young children
(older than one year). Furthermore, the
finding that children tend to increase their
minute ventilation when a facemask is applied
to their face, suggests that spacer volume is not
so critical as normally believed. This observa-
tion means that results from studies that assess
the effect of an inhaler by setting a respirator to
mimic the tidal breathing of a young child
should be interpreted with some caution if this
factor is not taken into account.
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Commentary
Although at first reading, one might be for-
given for thinking that this is just another study
of a few of the potentially infinite combinations
of puffers, spacers, facemasks and young
children, it does have one important feature
that distinguishes it from many other studies:
the measurements are clinically relevant, albeit
only under the precise conditions which
applied during the study.
When one considers the huge effort that has

gone into the development and marketing of
topical asthma drugs, the trivial investment
that has gone into the development of
therapeutic devices for preschool children
seems almost negligent. Pedersen has been
almost alone over the last 12 years in showing,
alas often in retrospect, the limitations of the
devices which have been 'handed down' to
young children.

Each aspect of aerosol administration by
metered dose inhaler (MDI), spacer, and
facemask needs careful study: the size, shape,
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and material construction of the spacer itself in
relation to the formulation and jet velocity
of the MDI; the resistance, dead space, and
disturbance introduced by valves (and even

their necessity); the interaction between these
'physical' features and breathing patterns
during wakefulness and sleep during aerosol
administration; the dose available at the airway
opening; the effects of nasal filtration; and
finally the pulmonary dose and distribution.
Attempts at administration in the less than
ideal circumstances surrounding an acute
attack of asthma in a 2 year old in a darkened
bedroom at 2 am may, of course, render all

of these data largely irrelevant! But such
systematic information would at least allow
comparisons between devices and improve-
ments in design to be carried out.

Paediatricians have been largely unquestion-
ing in their acceptance of spacer devices.
Perhaps we should demand that the regulatory
authorities consider a licensing procedure for
the devices which we use to administer aero-

sols rather than simply considering the agents
which go into them.

MICHAEL SILVERMAN
Department of Paediatrics and Neonatal Medicine,

Royal Postgraduate Medical School,
London W12 ONN
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