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— Abstract—

Quality Control of Asbestos Fiber Counting for Airborne
Samples Using Phase Contrast Microscopy i

Bo Young Kang, Yong Chul Shin, Nam Won Paik

School of Public Health, Seoul National Universily, Seoul, Korea

This study was conducted to evaluate the accuracy and the precision of asbestos
counting data produced by the Division of Industrial Health, School of Public Health,
Seoul National Universitys (SNU). The study was performed from July 18 to October
4, 1991, and the results are summarized as follows.

1. Intracounter Relative Standard Deviations (Sr) in the category of 5—50.5 fibers as
total fibers counted ranged from 027 to 0.37, which were greater than 0.10—0.17
which were reported by the NIOSH. The reasons are supposed to be as follows.

First, inexperience of counters in asbestos fiber counting was considered to be a
main reason. Second, poor quality of samples due to sampling and mounting error
increased variation of counting. Third, fiber density of many samples were less than
100 fibers/mm®.

But Intracounter Relative Standard Deviations (Sr) in samples with >505 fibers
ranged from 0.16 to 0.20, approaching the value of NIOSH.

2. Intralaboratory Relative Standard Deviations (Sr) in categories of 5—20.5, >20.5
—50.5 and >505 fibers were 0.54, 0.37 and 0.26, respectively. Intralaboratory -Sr in
samples with fiber density greater than 100 fibers/mm? was 0.26. This was similar to
the values reported by other foreign experienced laboratories.

3. Comparing results of three counters, Counter C, a beginner, overestimated asbes-
tos fiber concentrations.

4. Since our SNU laboratory has participated in two quality control programs, IOM-
AFRILCA. UK. and NIOSH PAT Program, U.S A, this laboratory has been evalu-
ated as “Rating 1" and “Proficient” laboratory, by IOM and NIOSH, respectively.

Key words . Asbestos, quality control.
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Table 1. Number of Samples by Category

Fiber Density Number of

Category (fibers/100 fields) Samples
I 5—20 16
il >20—50 17
il >50 19
Total 52

Table 2. Number of Samples by Source

Source Number of Samples
Brake Lining 22

Textile 14

Slate 5

Gasket d 5

PAT Sample

Unknown 3

Total 52
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Table 3. Quality Control Criteria Established by AF.RICA.

Range of Percentage of Rating of Rating of
Valid Ratios® Valid Ratios the Round the Lab. Category®
0.70—1.70 >75% 1{satisfactory} 1{satisfactory}
0.55—2.20 >75% 2(satisfactory) 2(satisfactory)
<0.55 or >2.20 >25% 3(unsatisfactory) 3(unsatisfatory)

A :valid ratio=visual counts of each lab./Magiscan counts (reference value).

B : After four rounds of the scheme have been completed, the average percentage in each of the four range ratios

15 calculated.

~225—
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Table 5. Intralaboratory Sr for SNU by the Categ-
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Fig. 5. Relationship between Counter A and B, Showing the Quality Control Counts.
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Table 6. Intralaboratory Sr for Other Laboratories by Fiber Density

Range of Fiber Density

Researcher (fibers/mm?) Intralaboratory Sr
AlA* 179 |512 0.12—0. 40
AIHA/NIOSH(1978—1981) 315—1,059 0.18—0. 28
NIQSH 0.17—0.25
Ogden 100—1, 300 0.17—0. 22

*AlA : Asbestos Information Association.

Table 7. Intralaboratory Sr for SNU by Fiber Density

Range of Fiber Density

Results Number of Samples Intralaboratory Sr
(fibers/mm?)
Mean 52 5—1,106 0.42
1st Count 52 4—1,204 0.52
2ad Count 52 5—1,008 0.41
Mean 10 123—1,106 0.21
1st Count 10 104—1,204 0.27
2nd Count 10 141-1,008 0.21
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Fig. 6. Relationsbip between Counter A and C. Showing the Qualty Control Counts.
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Table 8. Results of Group No. 9 in Fiber Density and Valid Ratio during AF.RIC.A. Circulations

(Round 7, 8 and 9)

Fiber Density (fibers/mm®) by Laboratory

No.
Mscan®  of

Round  Sample Number
A (SNU) B c D E F G Lab.
7 5.1 144 202 213 226 17% 175 5
(0.82)® {1.15) (1.22) (1.29) (1.02)
25.2 203 359 30 392 124 177 5
(1.15) {2.03) (1.70) {2.21) {0.70) ;
25.3 278 425 471 482 208 320 5
(0.87) (1.33} {1.47) {1.51) {0.65)
25.4 147 138 162 182 78 138 5
(1.07) {1.00) {1.17) {1.32) (0.57)
25.5 452 366 292 506 149 359 5
{1.26) (1.02) (0.81) (1.41) {0.42)
2.6 238 314 186 278 86 Lt N
25.7 177 134 190 195 84 242
{0.73} {0.55) {0.79) (2.08) (0.35)
25.8 169 153 216 199 9% 135 5
(1.25) (1.13) (1.60) (1.47) (0.73)
8 24.1 177 174 187 162 158 93 173 138 7
(1.28) {1.26) {1.36) {1.17) (1.14) {0.67} {1.25)

2.2 286 165 177 138 163 92 193 xIsc 7
24.3 289 182 173 186 137 129 167 173 7
(1.67) (1.05) (1.00) {1.08) {0.79) {0.75) {0.97)

2.4 671 541 564 373 589 352 729 460 7

' {1.46} (1.18) {1.23) (0.81) {1.28) (0.77) {1.58)

24.5 183 146 122 146 192 86 88 it
24.6 446 382 330 335 331 261 196 280 7
{1.59) {1.36) {1.18) {1.20) {1.18) {0.93) (0.70)

24.17 241 193 207 153 172 151 189 134 7
{1.80) (1.44) (1.54) (1.14) (1.28) (1.13) (1.41)

2.8 396 351 237 312 235 266 464 240 7
(1.65) (1.46) {0.99) {1.30) (0.98) (1.11) (1.93)

A : Result by Magiscan,

B: Valid ratio {result of individual laboratory/result of Magiscan) is presented in the parentheses.

C: Samples were void.
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Fig. 8. Quality Control Limits and Laboratory Rating.
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Table 9. Distribution of Samples by Ratio in Laboratories and Laboratory Rating in A F.RI.CA. Scheme

Number (%) for Samples by Ratio

Round  Laboratory Rating
<0.55 0.55—2.20 0.70—1.70 >2.20

7 A (SNL) . 0) 7(100.0) 7(100.0) 0( 0.0) 1-
B 0( 0. 0) 7(100.0) 5(100.0) 0( 0.0) 1
C 0( 0.0) 7(100.0) 6( 85.7) o( 0.0} 1
D 0{ 0.0) 6( 85.7) 5( 71.4) 1(14.3) 2
E 2{28 6) 5( 71.4) 3 42.9) 0( 0.0) 3

8 A (SNU) 0f 0.0) 6{100.0) 5( 83.3) 0{ 0.0) 1
B 0( 0.0) 6{100.0) 6(100.0) 0( 0.0} 1
C 0( 0.0) 6{100.0) 6{100, 0} 0{ 0.0) 1
D 0( 0.0) 6(100.0) 6(100.0) 0 0.0) 1
E 0( 0.0) 6(100.0} 6(100.0) 0{ 0.0) 1
F 0( 0.0) 6(100.0} 5( 83.3) o 0.0) 1
G 0( 0.0) 6{100.0} 5( 83.3) 0( 0.0) 1

9 A(SNU}) 0{ 0.0) 8(100.9) 8(100.0) 0{ 0.0) 1
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Table 10. Number of Laboratories and Rating for
Laboratories Participated in A.F.RI.C.A.

durmg the Round and 8

Round 7 Round 8
No of Countries 27 29

No. of Labhoratories 51(100% ) 59(100% )
Labs Rated 1 33( 65%) 40( 68%)
Labs Rated 2 12( 24%) 100 17%)
Labs Rated 3 (12%) 9( 15%)
X e o]#x9 ¥ FF33k(normalized va-
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Table 11. Determination of Interlaboratory Index and Intralaboratory Index by the Results of Group Num-
ber 9, Obtained during the A.F.RI.C.A. Round 7 and 8

Round  Index Lelpimiong }j)(f)'
A(SNU) B & D E F F Lab.
7 Inter-lab Index* =3 9 10 29 —45 5
Intra-lab Index® 20.7 19.3 17.7 9.5 16.7 5
8 Inter-lab Index 35 5 -1 -8 0 —31 2 7
Intra-lab Index 191. 6.7 13%3 13.9 20.6 11.3 29.6 7

A : Interlaboratory Index.
B : Intralaboratory Index.
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Table 12. Laboratory Petformance - Round 106 in NIOSH PAT Program
Round 106 Statistical Summary .
- SNU Proficiency
Sample No. Reference Perfomance No. of  No. of Outliers Laboratary Rating
value Limits Labs HI* LO® Total Results
(fibers/mm?) (fibers/mm?) (fibers/mm?)
1 231.1 115.8— 385.9 1,302 58 11 69 233.8 pc
2 408. 5 224.1— 647.8 61 1% 80 413.4
3 805. 6 422.2—1,311.8 54 12 66 663.5
4 657.6 368.8—1,029.2 40 20 60 975.8
A:Hl=High Outlier, B: LO=Low Outlier, C: P=Proficient
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