
Letters to the Editor 

Quality Control in the Production of Radioaerosols 

Because of recent technical advances, radiolabeled aerosols 
have enjoyed a renewed interest (1 ). Taplin and Poe (2) and 
Pircher et al. (3) in 1965 first introduced radioactive aerosols 
for the assessment of regional ventilation. However, due to 
technical difficulties the ventilation images were often difficult 
to assess. Aerosol technology has currently produced particles 
less than I micron in diameter, which are optimal for penetra
tion beyond the small airways into the alveoli (4,5). This letter 
reviews some important technical aspects of aerosol produc
tion, which can produce images of uniformly high quality 
avoiding some of the technical difficulties of the past. 

An aerosol may be defined as a suspension of fine solid or 
liquid part:cles in gas. For the imaging of alveoli. droplet 
diameter should be less than 1 micron. Droplets with diameters 
greater than 1 micron are too massive and impact upon the 
trachea and larger central airways causing central deposition 
(4). Smaller droplets are carried by airflow into the distal 
respiratory tree where they impact upon the alveolar endo
thelial cells. Once the droplets impact the alveolar walL the 
radioactivity remains available for the assessment of regional 
ventilation. 

Two important aspects of quality control in the production 
of high quality aerosol are the addition of a surfactant to the 
radioactive fluid in the nebulizer and an accurate measurement 
of the air flow rates used to generate the aerosol. A surfactant 
is defined as a surface-active agent that reduces the surface 
tension of fluids. We have demonstrated that droplet density 
is almost doubled with the addition of 10% ethanol by volume 
added to the fluid in the nebulizer. The droplet diameter re
mains unchanged with the addition of ethanol. Therefore. by 
adding ethanol, a greater density of droplets can enter the 
respiratory tree (6). This results in high quality ventilation 
images with good peripheral penetration of the aerosol. 

Accurate air flow rates are an important factor in the produc
tion of high quality aerosols. Most manufacturers recommend 
air flow rates of greater than 9 1/min through the nebulizer 
for generation of aerosols. Air flow rates between 10 and 15 
1/min do not greatly affect the particle size ( 7): however. tlow 
rates less than the manufacturers' recommended limit may 
result in particles with diameters too large. resulting in central 
disposition (8). 

We have identified and measured three potential sources of 
air tlow measurement error. These are: 

I. The intrinsic variability between different air tlow meters. 
2. Variation of air tlow rates measured by a single meter 

from wall sources. 
3. The effect of tilt on Thorpe air tlow meters. 

Since these errors are additive. significant artifact may degrade 
image quality when these potential problems are not monitored. 
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The intrinsic error of Thorpe air flow meters was measured 
in nine different meters with three measurements per meter. 
Thorpe meters use a "tloating ball" within a tapered glass 
cylinder to measure air flow. An air flow calibration analyzer 
was used as the "gold standard" for air flow. At 10.0 1/min 
measured by the air tlow calibration analyzer*, the average 
intrinsic error was 6.7% (range 9.1-12.9 1/min). 

Air obtained from wall outlets is a very convenient and easily 
accessed source. However, because the use of wall air is uncon
trolled and randomly accessed throughout the hospitaL we 
have investigated potential variations of air flow rates. Using 
the air tlow calibration analyzer, we sampled air flow rates 
from eight wall outlets over a 3-wk interval (128 measure
ments). Thorpe meters measured air flow rates from wall 
sources. The average percentage variation between observed 
and actual flow rates is 2.5%. With air flow rates of 10.0 !/min 
measured by Thorpe meters. the range of actual flow rates 
measured by an air flow calibration analyzer is 8.9-10.91/min. 
Although the average percentage variation is not great. the 
range is found to vary up to 11% of actual flow rates. 

A third potential source of air flow measurement error is 
a Thorpe meter attached to a tilted compressed air tank. We 
have shown that inclined Thorpe meters may have a 20% varia
tion between observed and actual rates when the compressed 
air tank is at the stable cradle angle (9). 

Since errors are additive, the total potential error introduced 
when using a wall source (the percentage variability of the 
Thorpe meter plus the maximum fluctuation of the wall source) 
is 18%. The total potential error introduced when using a 
compressed air tank (the error from a tilted Thorpe meter plus 
the intrinsic variability of the meter) is n% 0 

In summary, high quality aerosol can be easily produced by 
following a few simple quality control procedures. We recom
mend that nuclear medicine technologists use 10% ethanol 
added to technetium-99m-DTPA. in order to decrease the 
surface tension. This increases the delivery efficiency of the 
aerosol. Also because of the large variation of air flow rates 
from wall outlets, we strongly recommend using a dedicated 
compressed air tank with an air flow meter properly calibrated 
at the angle in which it will be used. 
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