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Evaluation of Reliability about Short TAT (Turn-Around Time)
of Domestic Automation Equipment (Gamma Pro)

Yun Jeong Oh, Ji Young Kim and Jae Dong Seok
Department of Nuclear Medicine, Samsung Medical Center, Seoul, Korea

Purpose: Recently, many hospitals have been tried to increase the satisfaction of the outpatients through
blood-gathering, exam, result notice and process in a day. Each laboratory has been used the automatic
equipment for the rapid requests of the result notice and the increase of the reliability and efficiency. Current
automatic equipments that have been limited short TAT(Turn-Around Time)because of the restricted batch lists
and 1 tip-5 detectors. The Gamma Pro which is made in Korea to improve the shortcomings of existing
automation equipment, complemented with capacity to perform a wide range of domestic automation
equipment. In this study, we evaluated the usefulness and reliability of short TAT by comparing Gamma Pro with
current automatic equipment. Materials and Methods: We studied the correlation between Gamma Pro and
RIA-mat 280 using the respective 100 specimens of low or high density to the patients who were requested the
thyroid hormone test (Total T3, TSH and Free T4) in Samsung Medical Center Sep. 2009. To evaluate the
split-level Gamma Pro, First, we measured accuracy and carry over on the tips. Second, the condition of optimal
incubation was measured by the RPM (Revolution Per Minute) and revolution axis diameter on the incubator.
For the analysis for the speed of the specimen-processing, TAT was investigated with the results in a certain time.
Result: The correlation coefficients (R2) between the Gamma Pro and RIA-mat 280 showed a good correlation
as T3 (0.98), TSH (0.99), FT4 (0.92). The coefficient of variation (C.V) and accuracy was 0.38 % and 98.3 % at
tip 1 and 0.39 % and 98.6 % at tip 2. Carry over showed 0.80 % and 1.04% at tip 1 and tip 2, respectively. These
results indicate that tips had no effect on carry over contamination. At the incubator condition, we found that the
optimal condition was 1.0mm of diameter at 600RPM in 1.0mm and 1.5mm of at S00RPM or 1.0mm and 1.5 mm
of diameter at 600 RPM. the Gamma Pro showed that the number of exam times were increased as maximum 20
times/day comparing to 6 times/day by current automatic equipment. These results also led to the short TAT from
4.20 hour to 2.19 hours in whole processing. Conclusion: The correlation of between the Gamma Pro and
RIA-mat 280 was good and has not carry over contamination in tips. The domestic automation equipment
(Gamma Pro) decreases the TAT in whole test comparing to RIA-280. These results demonstrate that Gamma
Pro has a good efficiency, reliability and practical usefulness, which may contribute to the excellent skill to
process the large scale specimens.(Korean J Nucl Med Technol 2010;14(2):197-202)
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t 400 Table 1, Average, standard deviation (SD) and coefficient of variation
2 (CV) according to delivery volume
8
o °° Tip No.  Mean (uL) SD CV (%)
. 100 pL 1 98.4 0.43 0.43
0 200 400 600 800 1000 1200 2 98.5 0.39 0.39
Camma Pro (ng/dl) 200 uL 1 202.1 0.86 043
2 201.9 0.92 0.46
Fig. 1. The correlation of Gamma Pro and RI-mat 280 (T'T3) 500 pL 1 509.1 1.06 0.21
2 508.2 0.52 0.10
Table 2. Recovery rates of delivery volume
(ulu/me) TSH Y Y
5 120 Tip No. Recovery factor (%)
| 100 L 1 98.4
- 2 98.5
m 8 200 uL 1 101.1
a o | 2 101.0
t 500 pL 1 101.8
2 40 2 101.6
5 .
o 20
(B/BM %) TT3
o 80.0
0 20 40 60 80 100 120
< > 700
amma Pro  (ulU/mo) 60 N —TTTTT
Fig. 2. The correlation of Gamma Pro and RI-mat 280 (TSH) o —#=500 rpm/LS mm
. 600 rpm/1.0 mm
40.0 =600 rpm/1.5 mm
—#=RI-mat 280
FT4 0
(ng/dl) 20.0
R 3 4875 97.50 195.00 (ng/dl)
I L. y = 1.0754x (B/BM %) TSH
- Rz = 0.9269 o
i 7.0
° 6.0 E
a 5'0 ==500 rpm/1.0 mm
; 1.5 4:0 =#=500 rpm/1.5 mm
8 30 / 600 rpm/1.0 mm
N I 20 /{ =>=600 rpm/1.5 mm
< =¥=RI-mat 280
", 10 i~
0.0
05 1 1.5 2 2.5 3
= " o 050 150 5.00 (12U/m)
amma Pro  (ng/dh Fig. 4. The optimum incubation condition according to the
Fig. 3. The correlation of Gamma Pro and RI-mat 280 (FT4) rpm and revolution axis diameter
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Table 3, The optimum incubation condition according to the rpm and revolution axis diameter
(B/BM %)
500 rpm 600 rpm
RI- 280
STD. CON. 1.0 mm 1.5 mm 1.0 mm 1.5 mm mat
T3 1 48.75 67.7 72.2 74.6 75.3 74.0
2 97.50 49.0 50.6 52.3 54.2 51.5
3 195.00 29.7 31.9 32.4 33.6 32.0
500 rpm 600 rpm
RI- 280
STD. CON. 1.0 mm 1.5 mm 1.0 mm 1.5 mm mat
TSH 2 0.50 0.9 72.2 74.6 75.3 0.9
3 1.50 2.1 50.6 52.3 54.2 2.2
4 5.00 6.8 31.9 32.4 33.6 7.2
Table 4, Efficiency and Resolution of detectors
Detector 1 2 3 4 5 6 7 8 9 10
Efficiency (%) 84.5 84.2 84.3 83.9 85.0 84.6 84.8 84.4 84.7 84.3
Resolution (%) 222 21.3 20.2 21.7 21.2 20.9 21.5 21.9 20.8 21.5
Table 5, Comparison of precision according to Count per minute (cpm)
(EH2l: cpm)
Detector 1 2 3 4 5 6 7 8 9 10
Mean 141 154 133 149 144 141 161 136 137 133
1 SD 7.8 14.6 17.0 14.0 13.6 13.6 15.4 18.5 6.3 11.6
CV(%) 5.5 9.5 12.8 9.4 9.4 9.6 9.5 13.5 4.5 8.6
Mean 979 1015 983 977 983 987 973 954 975 918
2 SD 42 32 38 20 31 25 28 22 21 40
CV(%) 4.3 32 3.9 2.0 3.1 25 2.8 2.3 22 4.4
Mean 24223 23298 23847 24020 23121 23237 23202 23403 23167 23278
3 SD 106 205 160 84 95 159 93 112 226 102
CV(%) 0.4 0.8 0.6 0.3 0.4 0.6 0.4 0.4 0.9 0.4
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Fig. 5. Turn Around Time (TAT) comparison itemization

B RI-mat280(Each Batch)

B Gamma Pro(Each Batch)
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Fig. 6. Average Turn Around Time (TAT)

Gamma Pro(Apply

previous Batch)

T3 T4 TSH FT4
CON 1 CON 2 CON 1 CON 2 CON 1 CON 2 CON 1
Mean 129.35 289.98 4.96 16.12 1.54 13.18 1.07
SD 9.18 21.78 0.43 1.33 0.12 0.58 0.08
CV(%) 7. 7.5 8.7 8.3 7.7 44 7.7
Table 7, Average Turn Around Time (TAT)
RI-mat 280 Gamma Pro
Standard Each Batch Each Batch Apply previous Batch
Exam number/day 6 times/day 13 times/day 20 times/day
Mean (Hrs) 4.20 2.82 2.19
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