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A New Inhalation Technique for Freon Aerosols

Tet butaline Aerosol with a Tube Extension in a 2-Day Cross-Over Cotnparison with Salbutamol
Aerosol

N. E. ERIKSSON , K. HAGMND and K. G. HIDINGER

Dept. of Medicine, Liinssjukluiset, Halmstad and AB Dtaco*, Medical Department, Lund, Sweden

In a double-blind, cro.s.s-over, 2-day study 32 adtill a.stlimrilic patients comp;ired the
btonchodilating eliect of 0.5 mg terbulaline sulphate aero.sol, administered via a U) cm
tube extension attached to the actuator of a ptessttrized aerosol, wilh that of 0.2 mg
salbutamol sttlpftate, administered by a con\-entional pressurized aerosol. New
inslnictions for vhc inh-alation lec\mic]ue were given for ihe lerbiUaline aerosol, di\-iding
the actuation of the aerosol and the slow inhalation into two steps. 44ie salbutamol
aerosol was to be taken accotding to the instructions enclosed, i.e. coordinating the
actuation ofthe ac;iosol and the inhalation.

The imi)t-ovement in peak exi)itator\- iiow rate (PEFRl \-alttes was similar lor the two
treatments. Subjccti\-e a.ssessmetits by the patients .sliowed no diderences between the
two regimens.

.\.s tbe effect seems to be ecjttal, an aeio.sol actuator furni.shed with a tube e.xtension,
with no strict demands of synchtonizing the actuation ofthe aercMol and the inhalation,
cottld be a suitable altetnati\-e treatment in patients who find self-administration with
con\-entional asthma aerosols difficitlt.

Acv words: astlinia tficrajjy; foeta-adrencrgic receptor agonists; presstuized aerosols; saibiitamol;
leitjutaline
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;6,,-Stimulators arc an effective mearis of
treating btonchial asthma. Local
administration by an aero.sol reduces those
side-effects, es|3ecially tremor, that cati be seen
after oral ingt'stion of/S.^-stimulators (6).

Some patients, howeser, still experience
side-effects with aerosol treatment. This is
probably due to the fact that a great deal ofthe
dosage administered is impacted in the oral
cavity and pharynx, and is subsc'c:[uently
swallowed and absorbed from the gastro-
intestinal tract (10). .Atiother prol)lcm
connected with the pressurized aerosols is thai
many jsatients ha\x' diffictilties in coordinating
the acttiation ofthe aerosol and the inhalation
(3, 11). As the therapeutic effect of a
*Subsidiary of .^B .-\stfa, Sweden

con\cntional aerosol is redticed w\ien the
acttiation and the inlialation are not
sytichrotiized (U, a technical de\ice that does
not demand sucb synchrotiization would make
a mote efficient therapy possible.

.\irway-related factors, stich as flow rate,
tidal Noltime and airway calibre, as well as
particle-related fiictors, such as size, sliape,
and density, determine the sites of aerosol
deposition in the lung (9\ .-\ study in healthy
volttnteers has shown tliat the deposition of
drug stibstance in the oial cavity can be
reduced if a tube extension is attached to the
aerosol actuator (8). When delaying the
inhalation 5 sec after actuating the aerosol, the
total loss of terbutaline sulphate in the
actuator, tlic tvtbe, and the oral cavity was not
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significantly greater than when the ordinary
actitator was used according to the instructions
given so far.

It has previottsly been shown that the
inhalation of 0,25 mg terbutaline sulphate gives
the same clinical efTects as 0,1 mg salbutamol
sulphate (4), The aim of the present study was
to investigate if this ec|ui|)otency still remained
when terbtttaline sulphate (Bricanyl", Draco)
was furnished with a tube extension, using a
new inhalation technique with the actuation of
the aerosol and the inhalation divided in two
different steps. The salbutamol sulphate
aerosol (Ventolin™, Glaxo) was used accot ding
to the instructions enclosed in the package,

PATIENTS AND METHODS

Thirty-six adult asthmatic patients, well
kncjwn to the clinic, having a reversibility of
their ait ways obstruction of at least \5%, wete
selected for the stttdy, Foitr of the patients
could not fttlfill the study. The remaining 32
patients, 11 men and 21 wotnen, had a mean
age of 44 years (range 19-69), Their pre-
treatment morning PEER \alue was 60"',',
(tange 26-110%) of their predicted value,
Eottr of the |)atients were smokers (3-15
cigarettes/day], Befote the study all patients
were on /3^,-stimulants (aerosol and/or tablets)
and 17 wete on theo|3hyllines. These dttigs
wete withdrawn at least 8 h prior to the start of
the stttdy. Cough, temedies as well as tiasal
decongestants were allowed as prescribed by
the physician. Other concomitant medication
connected with the patients' aitways disease
during the trial was beclomethasone
diptopionate aerosol in 24 patients and oral
corticoids in nine |5atients.

The study was designed as a dotible-blitid,
2-day cross-over procedttre using a dottble-
dummy technique with self-recording of PEER
at home by the ])atients as described by Lai et
al, (5), All patients were randomly allocated
into two treatment groups. One grottp
received a box cotitaining a terbutaline
stil]5hate aerosol, giving 0,25 mg per actuation,

d with a tube extension

32 X 36 X 100 mm and a salbutamol sulphate
placebo aetosol for the fust day, Eor the second
day of the experiment, the patients received
another box containing one salbutamol
sulphate aerosol giving 0,1 mg ])er actuation
and one terbutaline sulphate placebo aetosol

Fig. 1. I'he new inliahuio
exhale, aetiiate, inhale.
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supplied with a tube extension. The other
treatment group received the aerosols in the
revetsed order.

The salbutamol aerosol was ttsed accotding
to the instructions enclosed in the
commetcially available package, i,e, the dose
was to be administered at the beginning of a
deep inhalation. The terbtttaline aetosol with
the tube extension was used accotding to the
new instructions illustrated in Eig, 1,

At a meeting all details of the trial were
catefttlly explained to the patients. Each
patient reeei\'ed a mini-Wright peak flow
meter (13), two boxes with aetosols marked
Day 1 and Day 2 res]:>ecti\ ely, and protocols
for registering PEER, side-effects and
concomitant medication. The jiatients wete
asked to catty ottt the trial during 2 consectt-
ti\'e days within the next fortnight and then
return the ptotocols by mail.

On each of the days in the study PEl'R was
registered twice in the morning, 10 min apart,
before any medication was taken. Then two
pulls were taken with a 30-sec interval from
each of the two aetosols in the box marked
with the appropriate day, PEER was
tegistered 5 min, 30 min, and hourly after
taking the aetosols. On each occasion three
attempts were made to measure PEER,

The patients wete told to stop registering
PEER when any of the following
circttmstances occurred: 1) PEER returned to
pte-drug level, or 2) the need to inhale from an
o]5eiily labelled bronchodilator aetosol was
sttong, or 3) 10 p,m, arrived. After completing
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Tig, 2, Percentage inereiise in PEER. Mean ± s.e.m. in 24
patients with a duratioti of action of at least 5 h on both
days. 0.5 mg terbutaline aerosol with ttibe
extension; 0.2 mg salbutamol aerosol.

the registtatioti of PEl'R the patients took their
otdinary btonehodilating drugs.

At the end of the 2nd day the patients stated
whether they felt much better, better, the
same, worse, or much worse com]5ared with
the first day of the exjjeriment. The patients'

Table I

Initial and tria.ximtim PEFR values in 32 asthmatic patients after inhalation of 0.5 tng terbtitaline sulphate aerosol with
ttibe extension and 0.2 ing salbtitamol stilphate aerosol

Initial PEl'R \aliie
(1/tnin)

X S.E.M,

Maximal PEl'R y.\\uc
after aerosoi (l/tnin")
X S.E.M.

Le\ el of
signilicatice

Terliutaline
aerosol with
tube extension

314 22 431 20 / '<0.001

Salbutamol
aerosol

301 21 42R 21 < 0.001
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Table 2

Terbtitaline with ttibe extension eompaied to salbutamol

Much
better Better Same Worse

Much
worse

Missing
data

According to subjective
assessment of symptoms

/Xeeording to calcula-
tions from AUC

14

Statements were compared with tiie calculated
area under curve (AUC), Deviations of less
than 10% between the 2 days were consideted
'the same'; deviations of 10-50";, were
considered 'better or worse'; and a deviation of
more than 50% was considered 'much better
or mttch worse'.

All PEER-recordings used in tiie statistical
calcttlations were the best of three attempts.
Student's paired t-test was carried ottt on the
maximum increase and on the longest
duration of action of the aerosols, as well as on
./\UG, Comparisons between the drugs
regarding subjective assessments as well as
assessments according to calculated AUC were
made with an x^-tcst with Yate's correction.

RESULTS

Eour patients of the totally 36 who entered the
stttdy never completed it. One patient did not
understand the instructions given, a second
experienced a deterioration of tiie asthma, and
another two patients suffered from other
diseases during tiie fortnigiit wiien the trial was
to be carried out.

The initial PEFR values on the 2 days of the
study did not differ significantly, nor was tiiere
any significant difference between the two pre-
treatment PEER values recorded with a 10-
minute interval. There was a highly significant
(/'< 0,001) increase m PEFR (Table 1 and Eig,
2) after inhalation of each of the two drugs, but
no significant diffetence between the two drugs
in maximum increase of PEER,

Tlie duration of action was similar for tiie two
di'ttgs, Terbittaline sulphate aetosol with tiie
tube extension gave a longer duration in 13
patients, Saibutamol aetosol gave a longer
dittation in 14 patients. In five ]3atients the
effect was equally long for both dritgs.

The. AUC was 2514 + 27T 1 (mean + s,e,m,) fbr
the terbutaline sulphate with the tttbe
extension and 2550 + 255 1 for the salbtttamol
sulphate. There was no significant difference
between tlie two dritgs.

The i^atients' subjeetive assessment of their
symptoms on Day 2 compared to Day 1, as
well as assessments calculated from AUC, are
seen in Table 2, A good concotdance was seen
to prevail when the subjective statements
were com]3ared with the assessments
calcitlated,There was no significant difference
between the two dritgs tested.

Side-effects were noted by three patients. One
patient noted a slight local itritation in the
throat on both days, A second ]3atient iiad
cough and a slight irritation in the thtoat, and
a third patient experienced tremor, lasting for
30 min after taking salbittamol sulphate
aetosol.

DISCUSSION

Tiie efficacy of topical treatment with itihaled
bronchodilators depends on the proportion of
the inhaled substances deposited in the lung.
Only about 10%, of the dose inhaled frotn a
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convetitional aetosol enter the airways (2),
This pto]K)rtion can be inllitenced by the
degree of obstruction atid tiie iniialation
tecimi(|tte as well as by the chatacteristics of
the particles (9, 12), As tiie use of a titiie
connected witli the actttator of a ptessttrized
aetosol decreases the impaction of drttg in tite
api^aratus and in the mouth (8), one could
ex]3ect a better btonehodilating effect with
sttcli a modified actuator compaied witli a
con\ entional one,

Litidgren et al, (7) have, in an o])en trial,
studied tiie siiort-time effeet of three doses of
terbtttaline sulpiiate aerosol, administered \'ia
an ordinary |5tesstirized aetosol as well as
eomi)ined with two different spacets, a jjear-
sliaped one and a straight one of the same type
as the one we used in our study. They found
that inhalation via the pear-shaped spacer
ptoditced a significantly better btoneho-
dilating effect than the actuator alone, whereas
tiie sttaiglit tttbe ga\'e otily a slight, if
any, im]itovement, eomiiated with the
standard actuator. Stttdying the effect of 0.5
mg tetbittaline sttlpiiate with standatxl aerosol
as well as with a 10-cm tubes|)aeer, Bloomfield
et al. (1) did not record any significant
difference between tlie two types of iniialation
wiien tiie actuation and tiie inhalation were
coordinated. When using the comentional
aetosoi tiie btonciicjdilating ellect was
signiftcatitly |50orer when the inhalation was
itnsyticlironized with the actttation. On the
other hand, the s])acer, when used in an
unsynchronized manner, gave results
comparable to the conventional aeto.sol ttsed
synchronized. They eonchtded that the tube
sj^acer, at least partly, cotild compensate for
poor coorditiation.

In tlie i^resent stttdy, the effect of the
tiierajjy measuted by PEl'R at iiome was
compared—after the administration of
tetbittaline sttiphate aerosol with a tttbe
extension— vvitii tiiat of a standatd saibtttatiiol
sulphate aerosol. No significant difference was
found between the two modes of inhalation.
The patients taking part in the study wete
eoopetative. They had been in contact with

the clinic for sevetal yeats and thereby
received thotoitgli instructions on liow to use
tiie metered aetosol, Thete is teason to believe
tiiat all participants were able to use a
conventional metered aetc:)sol correctly, i,e,
]3ressing the actuatc;)r at the beginning of tiie
iniialation. ,\s one of tiie advantages of the
modified aerosol is tliat an effective iniialation
is simplified for patients hav ing dinicttlties wilii
tiiis coordination, it woitld probably be wortii
wiiile to catty ottt a similar stttdy in patients
liaxing diniculties in tising conventional
melered aerosols cottectly.

One advantage gained from the tube
extension is that less drug is deposited in the
oral cavity (8), As the deposited drttg will be
swallowed (10) it cottld be expected liiat wiien
a tttbe extension is attached, less side-effects
shottld occur. In this sttidy, only a few patients
exjierieneed side-effects. Only an investigation
using iiigher doses of ^.,-stitnttlatits could
answer tiie c|tiestion wiietiier any differenee in
side-efTects will occttr with the two metiiods.

To sttmmarize: In this stttdy, tiie effects of a
terbutaline sttiphate aerosol with a ttibe
extension without demands for coordination,
was siiown to be ecpial witii tiie effects of a
conxentional salbtttamol sttiphate aerosol, .\
ptessttrized aerosol with a tube extension nntst
be considered a simplification of the inhalation
techniciue. Patients having difliculties in
synclironizing tiie actuation of the aetosol and
the inhalation siiottld derive benefit fiotii the
modified aetcxsol iiihalets.
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