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Preface 
 
 
 
On May 22, 2008, air particle size and concentration tests were 
conducted by William Chiang and Tom Chen of California 
Measurements at the dental offices of Drs. (D.D.S.) Gregory L. Van 
Hale and Cathleen T. Arima at 247 West Glenoaks Boulevard, 
Glendale, California. This report contains the data gathered during 
the tests and a summary of the test results.  
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1.0 OBJECTIVES 
 
(1) To obtain aerosol size and concentration profiles in the ambient air 

at different parts of the dental suite. 
 

(2)  To obtain aerosol size and concentration data during dental 
procedures, with air samples drawn from a region close to the 
drilling site. 

 
2.0 PROCEDURES  
  

2.1  Test Sites 
 
Figure 1-1 is a floor plan of the dental suite. A total of eight tests were 
made at different parts of the suite, including a test outside of the 
building. The sites are listed below in the order of their test sequence. 
 
1. Room at west end. 
2. Patient waiting room. 
3. Room next to northeast corner (Dr. Van Hale root-canal 

preparation).  
4. Room at the east end (teeth cleaning). 
5. Front desk. 
6. Sidewalk outside. 
7. Room at northeast corner (Dr. Arima composite filling). 
8. Room next to northeast corner (Dr. Van Hale crown preparation).  

 
Tests 1, 2, and 5 were made to get data on background aerosols in 
the suite. Test 6 was made to get a data reference on the particles in 
the air outdoors.  Tests 3 and 4 were made in the rooms where dental 
procedures took place. Tests 7 and 8 were done to get data when 
particle samples were collected near the drilling sites. 
 
The time spent conducting the tests was 3 hours, from 10:30 a.m. to 
1:30 p.m.   
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Figure 1-1 
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2.2 Instrument  

 
The instrument used was a California Measurements Model PC-2H 
10-stage Quartz Crystal Microbalance (QCM) real-time aerosol 
analyzer. A description of this instrument is in the product brochure in 
the Appendix.  
 
This instrument utilizes well-established inertial impaction principle  to 
segregate  air-suspended particles by size. It provides mass 
concentration data in ten size fractions, covering a range of 10 to 
0.05 micron. The particle size cut-points of its 10-stage cascade 
impactor are:  
 
STAGE  D50   EAD 
 
1   >10 micron  >14 micron 
2      5.6      7.9 
3      3.0      4.2 
4      2.0      2.8 
5      1.0      1.4 
6      0.5      0.7 
7      0.3      0.4 
8      0.2      0.3 
9      0.1      0.14 
10      0.05     0.07 
 
 
The D50 is the stage cut-off particle diameter based on a particle 
density of 2 g/m3 and the EAD is the Equivalent Aerodynamic 
Diameter based on a particle density of 1 g/m3. Since the density of 
most particles in the ambient air is close to 2 g/m3, D50 diameters are 
usually used for engineering purposes. When the aerodynamic 
behavior of particles is of more interest, such as in studying health 
effects of air-suspended particles, the EAD is used. The conversion 
factor between D50 based on density of 2 and EAD based on unit 
density is 1.414, or the square-root of the inverse ratio of the two 
densities.  
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Unless noted otherwise, the particle diameter referred to in this report 
is the D50 based on particle density of 2 g/cc. 
 
A data printout was provided by the instrument within a few minutes 
after each measurement. The sampling time used was in the range of 
60 seconds. The total time required to make a measurement and get 
a data printout was about 2 minutes. The instrument was placed on a 
dolly with wheels and pushed from site to site for test runs. Figure 1-2 
is a picture of the instrument on the dolly. 
 
This instrument was especially suitable for the tests, because 
researchers have used it in the past to study dental aerobiology and 
blood aerosols generated by surgical tools. Moreover, it has a 30-
year history of reliable performance in different fields of aerosol 
research; see applications log in the Appendix on page 30. 
 
2.3 Air Sample Inlet  

 
The standard air sample inlet on the instrument was a short 0.187 
inch inside diameter stainless tube, and the air sample was drawn 
into and through the cascade impactor at a flow rate of 2 std-
liters/minute. With this inlet arrangement, particles in the air 
immediately surrounding the inlet were sampled.   
 
A special setup was used to draw samples from a zone within 12 
inches of the drilling site. For this arrangement, an extension tube of 
6 feet was added to the impactor inlet. The inlet of the extension tube, 
was placed to a point that was within 12 inches of the breathing zone 
of the patient. With this arrangement, aerosol samples were captured 
soon after they were generated during the drilling process. The setup 
was used for collecting data during composite filling and crown 
preparation procedures; see Figure 1-3. 
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Sampling on Sidewalk at Entrance of Building  
 

Figure 1-2 
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Sampling During Composite Filling Procedure by Dr. Arima 
 
 

Figure 1-3 
 
 
 
 

2.4 Data Printouts 
 

Nineteen data printouts are were obtained during the 8 tests. They 
are shown in Figures 2-1 to 2-9 on the following pages.  
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