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Purpose  Lately, in accordance with the increasing interest about Healthcare accreditation program and International
laboratory accreditation scheme, requirements about the instrument quality management are gradually taking
shape. In nuclear medicine In vitro laboratory, the most typical instruments are multi detector gamma counter
and automatic dispensing system. Each laboratory continue with the quality control adequate for circumstances.
The purpose of this study is to application and establish the new Calibrator[I-125]Set which is efficient at
standardization of equipment quality management.

Materials and Methods  Deviation between detectors were measured with 12 solid samples of the Calibrator[I-125]Set. their activities
differ from each other by less than 1%. Multi detector gamma counters are GAMMA-10;Shinjin medics. Inc,
Goyansi, Korea(Gamma counter A), SR300;Stratec biomedical systems AG, Gewerbestr, Germany(Gamma
counter B) and COBRA I1; Packard Instrument Co. Inc, Meriden, USA(Gamma counter C). Evaluation of two
automatic dispensing system used A, B liquid tracer of the Calibrator[I-125]Set. After dispensing and counting,
calculated using the ratio of the measured value and proposed value. We used solution A for 20, 25ul and
solution B for 50, 100ul. Method of data analysis and reference range was provided by kit documentation.
Furthermore, we could calculate our counter efficiency indirectly.

Results  The CV(%) of measured values by Gamma counter A, B, C are 0.34, 0.70, 1.30. Calculated value are 1.05314,
2.10419, 4.08485. Provided reference range is less than 3. A dispensing system’s calculated values are 0.986,
0.989, 1.023, 1.017 and B are 0.874, 0.725, 1.021, 0.904. Provided reference range is from 0.95 to 1.05. Also,
counter’s efficiency are 74.18, 72.79, 74.32% at counter A, B, C and efficiency of the one detector counter is
79.26%.

Conclusion  Ifusing this Calibrator[I-125]Set after verifying whether quality assurance, is applicable to equipment quality
management on behalf of the role of gold standard.
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Tabel 1. The test method and calculation of gamma counter

A Solid matrix 10ea or 12ea counting
Multi detector B 1. Counter Calculate= Maz CPM_ Min CP]L[X 100
Counter T MinCPM
One detector 2. Efficiency= 7Abeg§f]‘5pﬂl>< 100
1. ZHOt72EH A 20154.10
107§ DATA 91346
EHel:cpm 91469
91822 *nsert L 27
91559 CPM solids | Ratio 1ul tracer A | Ratio 1ul tracer B
91753 132182 0.0943 0.00928
91843 DATA when CPM solids measured: 2015.03.17
91435 Counting efficiency of counter used_1-129: 64%
92126 Counting efficiency of counter used_1-125: 80%
92097
92121 Z0t7H2 E A Efficiency:
92308 132182cpm/0.8=165227.5dpm
91974 decay collection: 165227.5%e~-(0.693/60%25)=123788.357dpm
Mean 91821.08333 efficiency(%)=91821.0833/123788.357*100 74175864 %
MAX 92308
MIN 91346
(Max-Min)/Min*100= 1.0531386 <20|3} good condition

Fig. 1. The calculation sheet of gamma counter test

Tabel 2. The test method and calculation of dispensing system
TracerA: 20, 25ul/ Tracer B: 50, 100ul dispensing
->counting(Counter A)

TracerA: 20, 25ul/ Tracer B: 50, 100ul dispensing
->counting(Counter B)

A

B

Normalized CPM
Ratio 1ul X Volume set
CPM Average of 10 TracerAor B
CPM Average of 10 solid sample

CPM of 1ul tracer
CPM of solid sample

Dispensing system % Dispensing system Calculate =

Normalized CPM =

Ratio lul(In manual) =

Mg Felot 2HoHe g o R thro R PR CHAL 2 HHH

HZ27) A te] o= sample L tracerS £36H= 2Fo] 9 A

S| of gt AU = 2 A3t =3} ZHotip O 7 B3] Calibrator[I-125] Set; Institute of Isotopes Ltd, Budapest,
ool WA 15 o] Qs A T 0 G EE Teksls Hungary. B AR-3ho] B7151eAc Sett] 1ol 47} 19 o]
carry over test'®'7} 9l c}. A ojc} e oju] o] 1} o] 2| wk 312l 127]9] Solid sampleE 10HA =A 3} Th multi
o2& thE 11, AF8-F= S99 A 0] AR o] U x|k 7| detector Z1}71-2F 3] GAMMA-10; Shinjin medics. Inc,
gt HAE7| = 8Fa1, Av) 78| s e T o2 v Goyangsi, Korea(Zu}72E A)?} SR300; Stratec bio-
WL v sforsl= o] 82| itk A FI Q=0T medical systems AG, Gewerbestr, Germany(710}7}-E B),
0] B tracer7} QThd, Au|H Az a]E 2 A4 3o COBRA 1I; Packard Instrument Co. Inc, Meriden, USA(Zv}
2329l 1 A 7HH| = Ao & 2= 9l R] 9k utak= 7FE C)9] detector?t =74 cpm 2] maximumg} ¥} minimum
A z¥o|| Calibrator set[I-125]S -8l . 11 B 7}s)| H ot & Zpol7) 3§ 7hss ol A=A H7Fskith(Table
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25T A
Solid tracer | Tracer A 20| Tracer A 25| Tracer B 50 | Tracer B 100
91346 168260 216033 43863 87557
91469 169946 217108 43361 86840
91822 167473 211661 43278 86314
91559 168352 212891 42780 86772
91753 172594 216789 43774 87171
91843 171644 216312 43689 86879
91435 169179 214962 43684 86964
92126 170801 215604 43844 86847
92097 171175 212054 43516 85978
92121 178276 208629 43859 85499
92308
91974
Mean 9182108333 170770 214204.3 43564.8 866821
SD 315.0839595 | 3105.96494 | 2775.54503 | 344.626948 | 597.5781585
V(%) 0.34 132 1.30 0.79 0.69
Calculate  Volume dispensed= Normalized CPM/Ratio 1ul
Normalized CPM(Tracer A): Tracer A 20 Mean/solid tracer Mean= 1.859812516
Normalized CPM(Tracer A): Tracer A 25 Mean/solid tracer Mean=  2.332844399
Normalized CPM(Tracer B): Tracer A 50 Mean/solid tracer Mean= 0.474453126
Normalized CPM(Tracer B): Tracer A 100 Mean/solid tracer Mean= 0.944032643
Volume dispensed A= Normalized CPM/Ratio 1ul= 19.722296 nsert L &7
Volume dispensed B= Normalized CPM/Ratio 1ul= 247385408 CPM solids Ratio 1ul tracer A | Ratio 1lul tracer B
Volume dispensed C= Normalized CPM/Ratio 1ul= 51.1264144 132182 0.0943 0.00928
Volume dispensed D= Normalized CPM/Ratio 1ul= = 101.727656
20ulE=: Volume dispensed A/20=  0.9861148
25ul 23 Volume dispensed A/25=  0.9895416 0.95~1.05 0ff /28 OK
50ul 25 Volume dispensed B/50=  1.0225283
100ul £3F: Volume dispensed B/100= 1.0172766

Fig. 2. The calculation sheet of dispensing system test

1.)(Fig. 1.) AHE-5 2 7] ] B 7} Calibrator[I-125] Settf 27}
9] liquid Tracer A, BE ©]&3}t}. 209 AFEF7]
Freedom evo Standard; Tecan Schweiz AG, Seestrasse,
Switzerland(£-3=7] A)2} SR300; Stratec biomedical systems
AG, Gewerbestr, Germany(:£3=7] B)2 10HA] B3=5}0] Z}
7} gul7h el A%k ZuloheE BR S4 Angha A%
= ZF9] activity ratioE ©]-83}o] H7}5FH ). Tracer AZ
20ul, 25ul, Tracer BE 50ul, 100ulE 53510 H7}3}% ).
By 9 AAPYH, 24 7] &2 Calibrator[I-125] SetU
A& E AL 0] &3k (Table 2.)(Fig. 2.) E3F A 2 Aof| A
A3k CPMgEe] et S Ao} S 4] o] B R o] &
3lo] o] A ARE-59l Zrul7Fe-E| Counter A, B, C2} one
detector Zrul7}-2-E] ¢l Wallac Wizard Model 1480; Perkin-
Elmer, Turku, Finland®] 2488 % AAlsto] 7Aoo 2
718,

Z4 J_'-l'

Au7HEE A, B, Co 5732 W o] A|4(%)+= 0.34, 0.70,
1.300] 9 4 AAES 1.05314, 2.10419, 4.08485 it} A
T T4 7]7:; |Akgko] <2 91 74 -$-+= good condition, 2~

3Q1 73 9-= ABIARES ZhsshAut HEE 24 o] Zagt
Aolm, 238l A9t AHgE S ol ek AXsH
sich. ZARA etk A, B7E A 7bs sk At
t}. =5t Counter A, B, Co] &4 8828 74.18,72.79, 74.32%
0]¢l o™ one detector TU7IEE O] 82 79.26% %
t}.(Table 3.) £57] A2} B2 £3231 20ul, 25ul, 50ul, 100ul
O L= IS AR CV(%)= 257 AR AAHES 77
2+71+1.82,1.30,0.79, 0.692 A A E T 7|5 <3%0]| 5 &
T A SIS 915) AN o ALk 7L
0.986,0.989, 1.023, 1.017 o] T} A 7| Fof Agtst H e
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r
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Tabel 3. The result of gamma counter test
CV(%) Calculate* Efficiency(%)
A 0.34 1.05314 74.18
Multi detector B 0.70 2.10419 72.79
Counter
C 1.30 4.08485 74.32
One detector 79.26
Calculate* <2: Good Condition, 2~3: Start arrange for detector adjustment but you can use, >3: Should stop using the counter
Tabel 4. The result of dispensing system test
Calculate**(activity ratio)
Tracer A(5~40ul) Tracer B(50~200ul)
Volume set 20ul 25ul 50ul 100ul
. . A 0.986 0.989 1.023 1.017
Dispensing system
B 0.874 0.725 1.021 0.904

Calculate** Volume dispensed/Volume set: 0.95~1.05 is OK

0.95~1.05 o]tk
1.05, 5.49, 0.83, 2.8251.©.
0.904 ¢IT}.(Table 4.)

7] B2 AAPE F= CV(%)=
oo, AAZFS 0.874, 0.725, 1.021,

el R e e e R R e actIVltyE %‘EW HAZR 1
Aol 31o] Calibrator Set[I-125]2] tracerAF-8-2 cpmZto] tF

4 gobA] )7} AL SJAE QAT of ] IS &
¥lol 243k 9ol A HAE 7has) B4 YL, A4 7
uhleE o] BEE AoR 24 4 Ach of
Calibrator Set[I-125]+= SetU] tracer?] activity ratio7} 24| 4
Al7ko] ®sk= Aol A glo] YA st AS o] &R th=
gl w7k lekar & = Qv Anir ke EE B 7kst7] st
& Calibrator Set[1-12512] 127} solid tracer& =74 3l+= 7 -$-
]| = total counts 7} 70000~ 1200000] =] =2 =2 A7k
b= U5k Yk cpmgto] BH4E AALA @37k
AA Aqte Aapgro] w4 o] wimolth £33 12719
213 o) ol 107)e] dele BE &
A 4= U tracerY A & T Y == o] stk B
F715 975z 7ol = 1271 solid tracer®] cpm™ wF-3}1o]
factorz 5017}7] W Zofl AuprheE Br7tet 2571 ks
2o Ao AR 20| Folgt Aoltt.
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E 2 H 20|15 319l5}o] AFE-gHH Gold standard S 8-S
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