
Eur Respir J 
1989, 2, 769-777 TECHNICAL NOTE 

New methodology for specific inhalation challenges with 
occupational agents in powder form 

Y. Cloutier*, F. Lagier**, R. Lemieuxt, M.C. Blaistt, C. St-Arnaud**, A. Cartier**, 
J.L. Malo** 

New methodology for specific inhalation challenges with occupational agents 
in powder form. Y. C/outier, F. Lagier, R. Lemieux, M.C. Blais, 
C. St-Arnaud, A. Cartier, J L. Malo. 
ABSTRACT: Numerous agents In powder form (wood dust, nour, anti
biotics, drugs, etc.) can cause occupational asthma. The diagnosis is 
generally confirmed by specific inhalation challenges In a special 
challenge room. There are several pitfalls to the procedure: 1) subjects 
may be exposed to high concentrations of particles; the concentrations 
of particles may be higher than the threshold limit value-short term 
exposure level (TL V -STEL), possibly resulting In severe or Irritant re
actions; 2) the exposure Is erratic. To overcome these problems, a new 
device for aerosolization of powders has been developed. This 
apparatus consists of three parts: a particles generator, an aerosol 
delivery system connected to an orofaclal mask, and monitors - a photo
meter and a cascade impactor. Information on the concentration and size 
distribution of inhaled particles can therefore be obtained. We per
formed specific Inhalation challenges with this apparatus on 20 subjects 
suspected of having occupational asthma. The concentration of particles 
was generally below or close to the TL V -STEL and Information was 
obtained on the proportion of particles with a diameter <10 Jl. Falls In 
forced expiratory volume In one second (FEV

1
) were progressive with 

each Increase in the duration of exposure. The five subjects who had 
negative reactions to exposure were asked to tip the relevant product 
from one tray to another In the traditional realistic way. All had nega
tive responses. We conclude tbat this new procedure offers advantages 
over the traditional method as it gives information on the concentra
tion and size distribution of Inhaled particles and makes the drawing 
of a dose-response curve possible, both of which may Improve the safety 
and accuracy of the test. 
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Occupational asthma is a common respiratory ailment 
[1-3], now more frequently encountered in Western 
countries than standard pneumoconiosis [4, 5]. The 
diagnosis involves a combination of tools. Question
naires were once the only means of diagnosis available. 
They were used in the original description of occupa
tional asthma among grain handlers by Ramazzini in 
1700 [6], and among isocyanate workers, (isocyanates 
being currently the most common causal agent), by 
FucHs and VAI..AtiE in 1951 [7]. The presence of asthma 
can be confirmed by assessing spirometry and/or non
specific bronchial responsiveness. Immunological tests 
(skin tests, specific antibody tests) can confirm that 
there is sensitization to some agents, although they do 
not prove that the sensitization results in asthma. More 
recently, serial monitoring of peak expiratory flow rates 
and bronchial responsiveness have been proposed in the 
diagnosis of occupational asthma [8, 9]. 

Specific inhalation challenges in the laboratory are 
still regarded as the gold standard for confirming the 
relationship between exposure to the suspected agent 
and the onset of asthma. In this experimental approach, 
subjects are first exposed to a control product and, 
subsequently, to the occupational agent, in a controlled 
way. This procedure was first proposed by PEPYs and 
HUTCHCROFT [ 10] and many new causes of occupational 
asthma have been identified using it. For suspected 
agents available in powder form, subjects are asked to 
tip the product from one tray to another in a challenge 
room. There are several pitfalls to this procedure: 
1. Subjects may be exposed to huge concentrations 
of particles, resulting in unduly severe episodes of 
bronchoconstriction [11]. The concentrations of particles 
may be higher than the standard, threshold limit value 
short tenn exposure level (TL V -STEL), the concentra
tion to which workers are exposed continuously for 
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short periods of time without suffering toxic effects. 
This may result in nonspecific irritant reactions. 
2. Exposure is erratic; the subject is exposed to high 
concentrations at times and acceptable levels at other 
times. 
3. It is difficult to draw a proper dose-response curve 
since the concentration of particles cannot be precisely 
determined. 

To overcome these problems, a device for aerosoliz
ation of powders has been developed. 

In this paper, we describe the new methodology and 
present the preliminary results of 20 subjects with 
suspected occupational asthma who underwent specific 
inhalation challenges using this procedure. 

Materials and methods 

Apparatus 

The device for aerosolization of powders that we 
have developed consists of three parts: a particles gen
erator, an aerosol delivery system and monitors (fig. 1). 
The generator (Sibata, Tokyo, Japan) works in the 
following way: the powder is poured into a small 
plastic box (dimension=lO xlO x6 cm) which undergoes 
constant vibration. The vibrator feeds the powder into 
an endless screw which collects it at the bottom of the 
reservoir and brings it to a rotating plate. A vacuum is 
created by compressed air. The magnitude of vibration 
of the reservoir, the speed of rotation and diameter of 
the screw, the speed of rotation of the plate and the 
negative pressure in the vacuum can all be regulated 
in order to obtain the desired concentration of particles 
in the aerosol deliver system. The air leaving the gen
erator, to which is added compressed air, is directed 
through a Venturi effect into the aerosol delivery 

system, a horizo ntal cyl inder of plexiglass 
(109 x 13 cm) which can easily be washed and dried 
between use. A hole in the wall of the cylinder allows 
the subject to breathe the aerosol through a face mask. 
A unidirectional thin membrane prevents particles from 
escaping through the face mask if the subject is not 
breathing through the apparatus. Expired air is directed 
to a tube which removes it from the laboratory through 
a closed ventilation system. The aerosol is also sucked 
out of the aerosol delivery system by a pump (Gast, 
Benton Harbor, Michigan). Flow of air in the cylinder 
is adjusted to maintain a slight positive pressure ( +2 
cmH:p). No significant resistance to inhalation is 
noticed. 

During aerosolization, powder concentration is meas
ured and recorded on paper by a photometer (PCAM
TX, PPM Inc., Knoxville, Tenn.) located 4 cm from the 
subject 's mouth. Average values for each minute of 
exposure can be obtained from the paper graph; the 
total is divided by the total duration of exposure to 
derive average exposure. The diameter of the aerosol
ized particles is assessed by a cascade irnpactor (Sierra 
Instrument Inc., Carrnel Valley, CA) 4 cm from the 
subject's mouth. The percentage of inhaled particles 
according to their size is determined by weighing the 
filters of the cascade irnpactor. The aerosol is inhaled 
by the subject at tidal volume breathing through the 
mouth. The device is regulated to obtain concentrations 
close to or below 10 mg·m·', the accepted upper level 
for short term exposure (TLV-STEL) to soft wood dusts 
[12). TLV-STEL has not been determined for the other 
powders used in this study but the same TL V -STEL as 
for wood dusts was used as these also represented 
agents in powder form. 

The products were ground to reduce their particle size 
distribution (Cyclone Sample Mill, UD Corporation, 
Boulder, CO). The photometer assesses the density of 
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Fig. 1. - Aerosolization device made in three parts: I) the generator of particles on the left end in which the powder is vibrated, laken to the 
rotating plate by an endless screw and sucked out; 2) the exposure or aerosol delivery chamber, a long plexiglass cylinder with three holes in 
the centre, one for the facemask, one for the photometer probe and one for the cascade irnpactor probe; 3) the recording instruments: the 
photometer and the cascade irnpactor. 
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particles but not the mass. The constant factor to 
transfonn the density into mass therefore had to be 
obtained for each product by weighing the total in the 
cascade impactor during the procedure. Factors were 
calculated in duplicate by running the apparatus with 
relevant dust for periods varying from 30-90 min 
(until a total exposure of 1000 mg-m·3 had been 
reached); the mean of two reproducible (not exceeding 
a difference of one) values was kept for analysis. In
fonnation on the diameter of particles was obtained at 
the same time. 

A ventilatory scan was perfonned on one control 
subject (nonsmoker, non-asthmatic) by marking control 
wood dust with technecium99• Technecium99 was 
selected for its short half-life. The wood dust was sifted 
and mixed in a 30% (v/v) isopropylalcohol-physiologic 
saline solution to which the technecium99 was added. 
The dust was then dried at 140"C for 15 min. Postero
anterior view lung scan was perfonned after the tagged 
wood dust had been inhaled with the apparatus for 30 
min at concentrations of 5 mg·m·3 according to the 
photometer reading. 

Subjects 

Twenty subjects suspected of having occupational 
asthma were included in the study. All had answered 
questionnaires suggesting work-related asthmatic 
symptomatology that improved away from the work 
environment. 

Skin testing 

Skin tests were perfonned using the prick method 
with a battery of 15 common inhalant allergens. In the 
case of flour, extra tests were perfonned with individ
ual cereals (wheat, oats, barley, corn, rye) (Hollister
Stier Lab., Rexdale, Ont). Subjects exposed to guar 
gum were also tested with the substance diluted to a 
concentration of 1 mg-ml·'. 

Specific inhalation challenges 

Spirometry was carried out on a control day accord
ing to the s tandards of the American Thoracic Society 
[13). Subjects were first exposed to a control dust: 
lactose in the case of flour, psyllium, guar gum, 
formaldehyde resin, and a wood dust of local species 
(black spruce, Balsam fir, Jack pine) in the case of 
Western red cedar. Duration of exposure was 15 min. 
After exposure, forced expiratory volume in one 
second (FEY,) was reassessed every 10 min for one 
hour, every 30 min for one hour and then every hour 
for a total of 8 h of post-exposure monitoring. 
Maximum within-day variations in FEY, had to be 
~10% for the tests to be continued. 

Bronchial responsiveness was assessed at the end of 
the day with histamine (n=l6) or methacholine (n=4) 
using the standardized procedure outlined by COCKCROPr 
et al. [14] and a Wright's nebulizer (output=0.14 

ml·min·') at tidal volume breathing for 2 min. On the 
following day(s), after assessing baseline spirometry 
(baseline FEY1 had to be ±10% from one day to the 
next), subjects were exposed to the suspected agent in 
a progressive manner, generally one breath, 5- 10 s, 
15 s, 30 s, 1 min, 2 min, 5 min, etc. Spirometry was 
assessed immediately and 10 min after each exposure 
until a fall ~0% occurred in those cases where imme
diate bronchoconstriction was suspected - subjects with 
positive skin reactions to flour, psyllium or guar gum. 
For these individuals, the tests were completed that day. 
For the other suspected agents for which skin testing 
was not performed because the infonnation was not 
relevant (Western red cedar, formaldehyde), the maxi
mum duration of exposure increased from day to day 
on four consecutive days, from 1 to 5, 30 and finally 
120 min. Bronchial responsiveness was reassessed at the 
end of the last day of the challenge or, if the FEY1 was 
not back to ±10% baseline, on the following morning. 
For those who did not experience significant bron
choconstriction, the challenge was performed using the 
traditional method by asking the subject to tip the rele
vant dust from one tray to another in a challenge room 
on the same day or the following day of the last chal
lenge. 

Analysis of results 

Reference values for spirometry were obtained from 
KNuosoN et al. [15]. The provocative concentration of 
histamine/methacholine causing a 20% fall in FEY 1 
(PCzo) was interpolated from individual dose-response 
curves drawn on a semi-logarithmic non-cumulative 
scale. Significant bronchial hyperresponsiveness was set 
at a PC20 value ~16 mg-mP [16]. Changes in PC20 
~3.2-fold from one day to the next were considered to 
be significant [17] and changes from 2 to 3.2-fold 
borderline. Specific inhalation challenges were consid
ered positive if the subject had a sustained (at least 3 
consecutive values) fall in FEY1 ~20% and fluctuations 
not exceeding 10% on the control day. The type of 
temporal reaction (immediate, early late, late or dual) 
was classified according to PEPYS and HllfCHCROFr [10]. 

Results 

Figure 2 illustrates the concentration of particles in 
the traditional exposure as measured by the photome
ter located close to the mouth (approximately 10 cm), 
for three different products (flour, guar gum and 
Western red cedar) in a control non-asthmatic subject 
who reproduced the exposure in the realistic way. Large 
variations in the concentration of particles were encoun
tered with the tipping process. By comparison, figure 
3 shows the stability of the concentration of particles 
for the same agents using the new device as measured 
by the photometer and the apparatus in three asthmatic 
subjects included in the study (nos 3, 5 and 12). The 
ventilatory lung scan of the control subject using the 
control wood dust is shown in figure 4, indicating that 
the tagged inhaled particles reached the lung bases. 
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Realistic exposure 
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Fig. 2. - Concentrations of particles recorded by a photometer located 10 cm from the mouth of a normal control subject who underwent 
specific inhalation challenges by tipping the relevant powder from one tray to another in the realistic way. Huge variations in concentration 
are shown, with very high doses at times. 
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Fig. 3. - Concentrations of pan icles recorded by the photometer and the apparatus in three asthmatic subjects (nos 3, 5 and 12 ) who under· 
went specific inhalation challenge. Stable concentrations of the three powders are shown. 
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STOMACH 

Fig. 4. - Ventilation lung scan of the control subject using the tagged 
control wood dust. Inhaled particles are concentrated in the oroph,r
Yllll and stomach but also reach the lung bases. Techniecium99 also 
gets into the liver. 
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Fig. 5. - Examples of dose-response curves ob1,a ined in two 
subjects with guar gum (top panel) and flour (lower panel) for con
secutive exposures (shown) on the same day. ·me falls in P'EV, are 
progressive. "0" time corresponds to the end of last Cl(posure. FEV 1: 

forced expiratory volume in one second. 

Twenty subjects underwent specific inhalation chal-
lenges (table 1). There were 13 men and 7 women 
whose mean age was 40 yrs (range 24-61 yrs). Atopy 
was present in 16 subjects. All subjects who had 
immediate skin reactions to flour, guar gum and psyl-
lium also had positive inhalation challenges, with one 
exception (no. 19) who had immediate skin reaction to 
psyllium and a PC

20 
of 2 mg-mt-1• The mean duration 

of symptoms was 5 months (rangel- 20 months). Mean 
baseline FEV1 was 98% pred (range 73- 117% pred); 
only one subject had a value <80% pred. The mean 
geometric PC20 result was 1.3 mg-ml·1 (range 0.15- 90 
mg·ml·1). All but one subject had significant bronchial 
hyperresponsiveness as defined by a PC20 <16 mg·ml·t. 

Table 1.- Anthropometric, clinical and functional results 

No. Sex Age Atopy* Duration of FEV
1 PC20 mg·mJ·1 

symptoms % before after 
months prcd exposure 

1 M 32 1 99 4.2 ND 
2 M 30 + 5 108 10.1 8 
3 M 31 + 1 83 2.2 0.7 
4 M 30 + 3 111 16 32 
5 M 31 + 8 101 8.2 3.2 
6 M 47 + 10 108 0.17 0.14 
7 M 46 + 20 73 0.18 0.07 
8 F 57 + 3 103 1.1 1.9 
9 F 28 + 5 93 1.2 1.1 

10 M 37 + 5 112 1.0 0.5 
11 F 61 + 5 89 2.6 1 
12 M 38 2 97 2.5 1.2 
13 F 44 + 2.5 104 0.4 ND 
14 M 44 + 2 91 90 3.1 
15 F 35 ND 3 93 0.05 ND 
16 M 46 + 6 88 0.8 0.7 
17 M 46 + 1 117 0.2 0.09 
18 F 42 + 5 94 0.7 ND 
19 F 24 + 2 96 2.0 1.7 
20 M 50 10 99 0.15 0.15 

Mean: 40 5 98 1.3 0.9 
so: 10 4.5 11 6.2 5.2 

* atopy = at least one immediate skin reaction to 15 common 
inhalant allergens; ~: assessed by inhaling histamine (n= 16) or 
methacholine (n=4) before exposure, the same agent being used 
after exposure; ND: not done; FEY 1: forced expiratory volume 
in one second; PC

20
: provocative concentration producing 20% 

fall in FEV1• 

Table 2 outlines exposure and reactions. Psyllium was 
the most common occupational agent (n=7), followed 
by flour (n:6), guar gum (n=3) Western red cedar 
(n=3), and (onnaldehyde resin (n=l). The duration of 
exposure was variable, from one breath LO a maximum 
of 120 min. Six immediate , three late (all with red ce
dar) and six dual reactions were documented. The five 
subjects who showed no significant changes in FEV1 
underwent realistic exposure in which they were asked 
to tip the relevant powder in the traditional way. No 
significant change in FEVt or PC20 were documented. 
For subjects nos 4 and 9, the exposure was relatively 
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Table 2. - Exposure and reactions 

No. Agent Duration of Type of Maximum fall Concentration Realistic 
exposure reaction inFEV

1
* of particles exposure 

min on photometer 
mg·m, 

1 red cedar 40 late 22 5 ND 
2 guar gum 4.5 immediate 21 1.5 ND 
3 flour 70 dual 20 0.5 ND 
4 psyllium 8.5 absent NS 0.5 done 

(15 min, negative) 
5 guar gum 2.5 immediate 29 0.8 ND 
6 flour 1 breath immediate 21 1.5 ND 
7 flour 125 absent NS 1.0 done 

(21 min, negative) 
8 psyllium 1.2 dual 31 0.2 ND 
9 psyllium 18.5 absent NS 0.2 done 

(18.5 min, negative) 
10 flour 30 immediate 32 5 ND 
11 psyllium 2.5 dual 19 0.2 ND 
12 red cedar 5 late 30 5 ND 
13 psyllium 1.5 dual 32 0.6 ND 
14 red cedar 36 late 21 5 ND 
15 formalde- 120 absent NS 5 done 

hyde resin (51 min, negative) 
16 flour 19 immediate 28 3 ND 
17 guar gum 0.5 immediate 22 1 ND 
18 psyllium 21 dual 42 1 ND 
19 psyllium 36 absent NS 1 done 

(32 min, negative) 
20 flour 5 dual 28 3 ND 

*: at the time of imrnediate or late reactions; ND: not done; realistic exposure asking subjects to tip powder from one tray to 
another was only carried out with those subjects whose inhalation challenges were negative with the apparatus. FEV

1
: forced 

expiratory volume in one second. Ns: not significant. 

Table 3. - Correcting factors and diameter of particles 

Occupational agent Correcting factor* %of particles S1~ 

lactose 3.5 48 
control wood dust 1.8 61 
flour 4.2 30 
psyllium 3.1 44 
guar gum 4.5 69 
western red cedar 2.7 58 
formaldehyde resin 1.6 87 

*: the correcting factor is the amount by which the value of the concentration of particles as read by the photometer (see table 
1) must be multiplied in order to transform density (which the photometer measures) into mass. These factors were obtained by 
comparing the densities from the photometer for periods varying from 30-90 min with the weight of the filters in the cascade 
impactor. The mean value of two reproducible (difference not exceeding one) readings was kept. The percentage of particles 
was also reproducible for the two readings (±10%). 
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short with the apparatus as they showed no skin reac
tivity to psyllium. We have previously shown that 
occupational asthmatic response to psyllium is immu
noglobulin E (IgE) mediated. In the case of positive 
tests, maximum fall s in FEV1 varied from 19-42% at 
the Lime of maximum reaction, either immediate, late 
or dual. With the immediate and dual reactions, the per
centage falls in FEV1 varied from 12-40% (mean 24%) 
10 min after exposure, and from 15--42% (mean 24%) 
20 min after exposure. Four of the five subjects with 
isolated immediate reactions and for whom PC

20 
was 

assessed before and after exposure, experienced changes 
in PC

20 
between 2- and 3.2-fold (borderline changes) 

{table 1). Of the six subjects with late or dual asthmatic 
reactions and in whom PC20 was assessed before and 
after exposure, one subject (no. 14) had a change in 
PC20 >3.2-fold whereas three others had changes from 
2- to 3.2-fold and two others showed changes <2-fold. 
Figure 5 shows examples of dose-response curves ob
tained with guar gum and flour. It can be seen that 
immediate reactions were progressive. 

Correcting factors were obtained to determine the 
relationship between the mass of particles measured by 
the photometer and their actual weight, and are listed 
in table 3. When the factors were being ·calculated, 
information on the diameter of the particles was also 
obtained. Thirty to 87% of inhaled particles had a 
diameter SlOj.t. 

Discussion 

This study shows that the use of aerosolization 
apparatus for occupational agents available in powder 
form has several advantages over traditional realistic 
exposure. Firstly, as shown in figure 3, the concentra
tion of particles can be kept rela tively constant through
out the exposure, unlike the realistic approach where 
tipping the dust results in highly variable concenlrations, 
as illustrated in figure 2. 

Secondly, concentrations of particles can be main
tained near or below 1L V -STEL which has been 
determined to be safe in the case of soft wood dusts 
[12]. These concentrations are not thought to cause 
irritation of the skin although their effect on the bron
chial mucosa is unknown. We have shown elsewhere 
that exposing individuals with heightened bronchial 
responsiveness to concentrations of soft wood dusts 
greater than TLV -STEL can cause change in spirom
elry, although this seems to occur in a minority of 
subjects {1/ 12 subjects tested) [18). However, even if 
these reactions are rare using sawdust, they may be 
more frequent with other powders for which 1LV-STEL 
data are not available. In the present study. we used 
similar 1L V -STEL data for these powders as for saw
dust. It would be necessary to determine 1L V -STEL 
data for every powder as this is now feasible wif.h our 
apparatus. We think that maintaining the concentration 
of particles at a relatively low level is relevant for 
distinguishing irritant from specific ("sensitizing") reac
tions. The latter are generally identified as occupational 

asthma, whereas the former, which are likely to occur 
in individuals with the most pronounced bronchial 
hyperresponsiveness, can generally be prevented by the 
use of inhaled be~ adrenergic agents and may not 
necessarily imply withdrawal from work. It can be 
difficult to distinguish between the two types of reac
tions from a functional point of view. Bronchial 
reactions that occur after the inhalation of occupational 
or normal allergens [10, 19] and nonspecific agents 
(hyperventilation of unconditioned air) [20} usually peak 
in 5- 20 min, and recovery is general within 30-120 
min. Exposing the individual to low concentrations of 
dust can, therefore, prevent the occurrence of non spe
cific reactions. Finally, it can be argued that the tradi
tional exposure might better reflect the situation at work 
than the procedure we have described for which steady 
concentrations are obtained. Again, we think that the 
purpose of specific inhalation challenges in the 
laboratory is to expose individuals to non-irritant con
centrations of the product present at work. The occur
rence of "irritant'' reactions at work should not be 
labelled "occupational asthma". 

Thirdly. information on the diameter of particles is 
significant. Indeed, knowing dusts which are respirable 
(diameter ~10 j.t) is relevant, as higher diameter dusts 
are generally retained in the upper airways. The pro
posed apparatus is also easy to handle and clean. The 
exposure chamber, made of plexiglass, can be washed, 
dried, and used for a different powder on the same day. 
Two previous versions of the apparatus, one of which 
was described briefly elsewhere [18, 21}. were 
cumbersome and difficult to clean. 

Finally, information on the concentration of particles 
can be obtained minute to minute by reading the pho
tometer. If the correcting factor which is a constant is 
obtained beforehand, the mass can be deduced from the 
density reading. Particles can also be prepared before
hand, grinding them in such a way that their size 
distribution properties are known. The amount of 
respirable dusts can then be obtained. 

We have estimated that one third of the challenges 
with occupational agents in our laboratory involve prod
ucts in powder form. While it can be argued that the 
apparatus can only be useful for those substances in 
powder form that are not water soluble and that chal
lenges with flour, for example, can be performed by 
diluting it at known concentrations [22], products like 
psyllium, guar gum and formaldehyde resin that were 
tested in this study are not easily diluted, especially at 
higher concentrations. Also, the specific agent respon
sible for occupational asthma caused by most wood dust 
is still unknown [1, 2). Plicatic acid, the agent respon
sible for occupational asthma caused by Western red 
cedar [1, 2] can be nebulized for specific inhalation 
challenges but is not commercially available. 

The number of subjects included in this study is not 
sufficient to properly validate our approach in terms of 
sensitivity and specificity in comparison to the lradi
tional tests. On the one hand, we have made the 
assumption that it was not necessary to expose subjects 
in the realistic way when the challenge using our 
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apparatus was positive as the concentrations obtained in 
the realistic way are much higher than with this new 
apparatus. On the other hand, the five individuals who 
had negative challenges using the new methodology 
also had negative challenges when tested in the tradi
tional way. However, this does not exclude the possi
bility that there could be positive reactions, as only a 
small number of subjects fell into this category. It might 
have been necessary to expose them for longer periods. 
However, these individuals considered as negative have 
been followed with serial monitoring of peak expiratory 
flow rates and nonspecific bronchial responsiveness. No 
subject showed objective evidence of work-related 
asthma. However, for the time being, when the test is 
negative with the apparatus, we prefer to submit the 
subject to the traditional challenge; more experience 
might change our attitude. 

As steady concentrations of inhaled particles can be 
obtained with our apparatus, it is reasonable to assume 
that the reproducibility of the test would be more sat
isfactory than with the traditional approach for which 
great variability exists. However, such a comparison in 
the reproducibility of the test with both approaches 
remains to be evaluated. 

Specific inhalation challenges with occupational 
agents have so far been limited to specialized centres. 
Improving the methodology of these tests to control 
exposure and allow proper dose-response curves to be 
drawn, making them safer and easier, means that the 
procedure will be more widely used. The increasing 
prevalence of occupational asthma might indeed require 
these tests to be performed in many more centres. 
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Methodologie nouvelle pour les provocations specifiques par 
inhalation au moyen de produits professionnels sous forme de 
poudre. Y. Cloutier, F. Lagier, R. Lemieux, M.C. Blais, C. St
Arnaud, A. Cartier, J.L. Malo. 
RESUME: De nombreux produits sous forme de poudre 
(poussieres de bois, farine, antibiotiques, medicaments, etc.) 
peuvent causer de l'astlune professionnel. Des tests de provo
cation bronchique specifique dans une chambre de provoca
tion confirment generalement le diagnostic. 11 y a des 
embiiches a de telles procedures: 1) les sujets peuvent elre 
exposes a de fortes concentrations de particules; les concen
trations peuvent etre plus elevees que les TL V -STEL ("thresh
old limit value-short term exposure level"), ce qui peut en
lrainer des reactions severes ou irritantes; 2) !'exposition est 
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erratiquc. Pour contourncr ces problemes, nous avons mis au 
point un appareil ~ a~rosolisation de poussieres. Cct appareil 
comprcnd trois parties: un g~nerateur de particules, une 
charnbre d'exposition branchee il un masque orofacial. et des 
monitcurs: un photometre et un impacteur en cascades. Des 
renseignemcnts sur la concentration et le d.iametre des par
ticule..~ peuvent ainsi etre obtenus. Nous avons effectu~ des 
tests de provocation bronchique specifique avec cet appareil 
chez 20 sujets chcz lesquels on SOIJP90nnait un diagnostic 
d'asthmc profcssionncl. La concentration des particules etait 
generalcment inferieure ou voisinc des niveaux de TL V -STEL 
et nous avons obtenu des rcnscignements sur la proport.ion des 

particules ayant un diametre <1~. Les chutes du VEMS 
furcnt progressives apres chaquc augmentation de la duree de 
!'exposition. Les cinq sujcts qui n'ont pas eu de reactions 
bronchospatiques signilicatives furent exposes de fa90n rCal
iste, i.e. en brassant le produit d'un recipient a un autre. 
Aucun n'a demontre de bronchospasme. Nous concluons que 
ceu.e nouvelle methodologie offre l'avantage par comparaison 
avec !'exposition realiste, de donner des renseignements sur 
la concentration et le diametre des particules inhalees et de 
permettre l'obtention de coubre doses-reponse, ce qui pcut 
ameliorer la securi~ et la precision du test. 
Eur Respir J., 1989, 2, 769-777 


