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F-18 FDG Ats 8ol Al&ste WAls S8 7|0l w2 M T 2|7t Zesict F-18 FDGe Matzel HUTE dals
E57|2 YAKs2 S| Slof AIRME 2 LAHSS SHEISICh F-18 FDGO| WALS SHo| AlZstE HAls 54
Jlo| Matmot HUTE miotstol WAls SHT(0AM ST gAtse EAsIIch I o 27|Te| PET AlAH 10t
£ Aoz £Hslof SR EENE A S WASS 7|E Yoz WM S WAHS T} v D5t et
Cof HUTE MBS HETE o|85t0] WE| FYUste LAlSS BYEo=M HE Fste LAsYol Of
3t Al2lM S st sloict F-18 FDGO| WS 587]9 MEtTE —500%0 A +450%, ML E 0.05%0A 045%22 =
H7|Zel HEE +10% HUE +5%S 25 BHESISICh PET/CT AlAH S0 tfsh M2y B|lm 24 x2E& PET/CTY
rekeg sole g7t 7|fEch
ZACH0]: F-18 FDG, 2HAHS 87|, PET/CT
T g Wk opyel, AT EA} AEA T2 el Y
N B o7t f4e] 4t shssiAnl, Eeld, s, ofd)
ANeF3h, AAFE, AFEET T FHS Fot £714
PET/CTE WA EANLE ol &sle &{ AgEDS oF HEAA Holoksle ¢ Ah Hegh Fofolrt
#<d (positron emission tomography, PET)Z} o245 o] &3} TES A% A4 g ghel Aol gk Sl #A
L AA3bek=2od (computed tomography, CT)S §3A1AH  ZUE 98 94 F2 Feld 3l A3 237} Zois)
PET] 7|54 <447 CcTe| 7334 445 Al do] 3 9lo], FWie| s 7|3kl AX]% PET/CT7} 2| 2ol F43}
s AFAskE Aulelch PETICT Alz&8le AAIHe Al FrkshdA 2t7] o2 PET/CT 717] 7] olEk S7t
5 el A o] &3kA] e eE]A] ¢h Hofolar, w3t £ kA 9k o]# ¥ PET/CTE Al o] Adks el gt
FAHATE Z3slo] PETICT 349 EA3e]d] gk o] £o]3k F-18% EA 3 FDG (fluorodeoxyglucose)S AH-&
AAHQ FFo] HEAA ok HokZ oo tigt A&A  sla glov Y AL HIEsL Frleta
Ql A7 AY B 5 Aol HQa3dh Fopolrt. ARIZLE, PETE 9] 27] #A & 7157 3 F-18 FDGE %
TEH S PET/CT 947719 AL ek 477 7] 9 £5d UIAE ubodsin, tjilie] ok Foko|d] L&
< 9 #ojs Wty Hgﬂ ofg] Fope] §714 hEdd & AL Ao, kel gkt W7] Aol F835HA ol
B Aol Zlojel] gow, 53] 7|2 ek g o ot &E A i, K& WA AAsel oA R A
ol B %—iﬂl’ %lv‘r PET/CT %45 ol&ste] dF <l G459 wds Helsls WAAdFF o= A AAA
2 IANAE 9 eI 2 A A4S FAY o® shd de BEE e m] Agol Z7teell uhe} W
o 2008 AESFERNY SAA e gy oo SHE W AL Ardwle) Fo4e] v
(2hA 5 08142 AH384) A 20ol ©)a] A5 A2 ke 51 Qe ololl whE PET/CT JA-&Awelgk 37
e 2 88 20 4 Do 2000 o8 IS AWANE £agk Qg AL BAYAFEA A el )
AEgeta WA et e A AXQA WAS F47](dose calibrator) 2
Tel: 031)870-3427, Fax: 031)870-3429 Aol Al Fofsh= F-18 FDGE] WA & SAsL U=
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Ltd. Tokyo, Japan)oll 4] ~§AFs}o]

£ (Sumitomo Heavy Industries,
8 45te] 4 mi
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| Production of F-18 FDG in cyclotron |

l

| Measurement of container |

|

| Division of F-18 FDG |

l

Check source of F-18 FDG |

l

| Measurement of radioactivity |

!
i Il

Measurement of radioactivity Measurement of radioactivity
in the KRISS in the hospital
[ J

Dose calibrator for accuracy and precision

Fig. 1. Research process flowchart.

Table 1. Measured check source of F-18 FDG in the KRISS.

$710ll FUBAL, ABTAE ARAA FACNA 75
Al sk ct(Fig. 2). Mol F4E F-18 FDGS] A
WAl 2479 A3lrgl A
olsto] WIS ZA7)ol|A] 2438 WSS RAsy] 9
ol ZEIATLelA A 5T Ao &71FA FA8A
th(Table 1). F-18 FDGS} S5 34 ste] 74| 134215+
0.1123 g%l 10 ml r2lupo]del] §-Ho] 4.1312£0.0394 gol
=S AR 1070S Az thTable 2).
‘6]——1|7-E—Zr~jv/]—61—-?4 oA who|(vial)e FA o7 WHAo 7
o] 3709 FARZu|Tol| A urAsE o] FEAAlG-S3}
ASATE Aold HEE FH3ka, FA4Y YA E
At ZA43s}+= TDCR (triple to double coincidence ratio) 7
2715 olgsto] Z4eiglrt. F-18 FDG A9 w9l

]

5 20 Agets

ﬁ,

o[-[-(‘

Nm

o HEAS2 20.11 MBg/g (2008 99 29 12:00:00 7]¥
AgE £22%)0] k.
2. Wils 53

g, FA, 3, Aol g/ WYl AXE CRC-15
PET 8tl], CRC-15Beta 1T}, CRC-712MH 1t]¢] #hAs =4

Fig. 2. Check source of F-18 FDG.

Manufacturer Dose Sample Container Solution Radioactivity
(model) calibrator weight (g) weight (g) weight (g) (kBq)
1 KRISS* TDCR 17.68551 13.50848 417703 29,375

*Korea Research Institute of Standards and Science.
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Table 2. Dose calibrators used and F-18 FDG activity measurement procedures at each site.

Manufacturer (model) Dose Sample Container Solution Radioactivity

calibrator weight (g) weight (g) weight (g) (kBq)

1 GE (Discovery STE) CRC-15PET 17.71873 13.53673 4.18200 29.410
2 GE (Discovery STE) CRC-15PET 17.41890 13.30652 4.11238 28.921
3 GE (DiscoveryST) CRC-712MH 17.49261 13.33547 415714 29.236
4 Siemens (Biograph TruePoint 40) CRC-15PET 17.71873 13.53673 418200 29.410
5 Siemens (Biograph Duo) CRC-15PET 17.42131 13.31887 410244 28.851
6 Siemens (Biograph Duo) CRC-15PET 17.41555 13.34295 4.07260 28.641
7 Philips (Gemini GXL 6) CRC-15PET 17.70313 13.57086 4.13227 29.061
8 Philips (Gemini 16) CRC-15PET 17.79008 13.66008 4.13000 29.061
9 Philips (Gemini 16) CRC-15PET 17.67260 13.59005 4.08255 28.711
10 Philips (Gemini 2) CRC-15Beta 17.71873 13.53673 4.18200 29.410
Mean+SD 17.60+0.15 13.47+0.13 4.13+0.04 29+0.29

Hoo|AF =R 3] 53] =R LS . 1/2
7](’]]"] A]Z} 7\1— s ol o]—, =78 '3’]\'[_ 59’], 'lxo/(]Zl—L pP= (Ai—Z)Z/ (n—1) (3)

20084 99 2 124]of| A 174] Aro]ofl ZA s3] th(Table 3).
I7LEF] A&FA (traceability) = ﬁié‘]-il Je =R
T2t ol A %— g3l WSS 7)FE 7to g w3 7h7bho)

Hé LollA FA3 A3} Bl aLske] 24 Brol AUs s A
=83k A& % o] &ste] Aol Fhste= WAsE

Ao za g FUste WA sZell it A=A4s

g

3. "z

B3k kel Aol 2 Al 71719

Aot 259 3T
BER 24, AxeA, BAe) BANA LA

4. 3z

WS 24719 AEE AL gk oluAdl e
WASe A7E SR u Y 5 Y Held] Frz
24qe) BT o A AelE AR FAH &%)

= hal

2 Yole vAAEE Hajo EAA Aoz AL
=AY 43G9 FAF Aol A EE HTAF
T2 XHRMSE: toot mean square error) & ©]-&&lo] 3t}

AUE WEE= o 100(0) )
5 HEMx
B A (recovery coefficient)= o}l A& o] &3lo] F3}
Act.
o 1
BAST = TopmEaw ®
2

-\o

F-18 FDGE S8 343t Al 77 9 WAs
= Z83h T EFH Gl A FA3E AIH(Table 1)
©0]3L, Table 2= WA A|59] A9 WA Z743t
7 3to|t}. Fig. 3014 AaE 7|HEe 2 o] WA F4 7]
2 F-18 FDG AY<S ZA3 Agr+Agdxo] An:
Table 3¢l|4] CRC-15PETE —5.0£0.35, —0.91£0.05, —5.0%
035, —1.01+0.13, —1.87+0.13, —1.89+0.31, 0.26+0.20, —3.81+
0.40, CRC-712MH 4.5+0.17, CRC-15Beta —0.21+0.110] ¢t}
WS FA7 vlaEg A s —5%00A4 +45%0]
A3, AUEE 0.05%04 0.40%0] A chFig. 4). 7|0l v}
AT +10%, ALE +5%5 EF WEsiqie} vlaz

A2 HE] AEg BAATE 09569~ 1.0527%°] 9L,

_Im

o rlu
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Table 3. An accuracy and precision for dose calibrator using F-18 FDG at each site.

2008.09.02 Conversion
Dose KRISS* radioactivity = Accuracy Precision
Manufacturer (model) calibrator .200.8.09.03 Time Radioactivity  2008.09.03 (%) %)
09:00:00 (kBq) (kBq)  09:00:00 (kBq)

1 GE (Discovery STE) CRC-15PET 29.410 11:51 84,360 27.869 —5.00 0.35
11:51 84,360 27.869
11:51 84,360 27.869
11:52 84,360 28.045
11:52 84,360 28.045

2 GE (Discovery STE) CRC-15PET 28.921 14:03 37,703 28.671 —091 0.05
14:04 37,444 28.655
14:05 37,185 28.637
14:06 37,000 28.675
14:07 36,741 28.655

3 GE (Discovery ST) CRC-712MH 29.236 16:53 13,764 30.630 +4.50 0.17
16:54 13,616 30.493
16:55 13,542 30.519
16:56 13,468 30.545
16:57 13,394 30.569

4 Siemens (Biograph TruePoint 40) CRC-15PET 29.410 11:51 84,360 27.869 —5.00 0.35
11:51 84,360 27.869
11:51 84,360 27.869
11:52 84,360 28.045
11:52 84,360 28.045

5 Siemens (Biograph Duo) CRC-15PET 28.851 15:05 25419 28.596 —1.01 013
1510 24,568 28.525
1515 23,828 28.554
15:20 23,125 28.601
15:25 22,348 28.526

6 Siemens (Biograph Duo) CRC-15PET 28.641 14:52 27,158 28.144 —1.87 0.13
14:53 26,973 28129
14:54 26,751 28.074
14:55 26,566 28.057
14:56 26,455 28117

7  Philips (Gemini GXL6) CRC-15PET 29.061 15118 23,384 28.558 —1.89 0.31
15:19 23,236 28.377
15:20 23,088 28.555
15:21 22,940 28.552

8 Philips (Gemini 16) CRC-15PET 29.061 13:31 46,731 29.033 +0.26 0.20
13:32 46,620 29.148
13:33 46,361 29170
13:34 46,065 29.167
13:35 45,769 29.163

9 Philips (Gemini 16) CRC-15PET 28.711 14:46 27,750 27.688 —3.81 0.40
14:59 25,530 27.653
15:32 20,720 27.644
15:49 18,500 27.480

10 Philips (Gemini 2) CRC-15Beta 29.410 11:57 85,470 29.326 —0.21 0.11
11:57 85,470 29.326
11:57 85,470 29.326
11:58 85,100 29.384
11:58 85,100 29.384

*Korea Research Institute of Standards and Science.
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Fig. 3. Test report of check source
F-18 FDG.

Fig. 4. Precision and accuracy dose
calibrator used to F-18 FDG.
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Table 4. Infusion of F-18 FDG radioactivity.

Manufacturer (model) Dose calibrator Radioactivity Recovery coefficient Infusion radioactivity

1 GE (Discovery STE) CRC-15PET 1.0033 1.0527 1.056

2 GE (Discovery STE) CRC-15PET 0.998 1.0092 1.007

3 GE (DiscoveryST) CRC-712MH 1.000 0.9569 0.957

4  Siemens (Biograph TruePoint 40) CRC-15PET 1.0033 1.0527 1.056

5  Siemens (Biograph Duo) CRC-15PET 1.002 1.0102 1.012

6 Siemens (Biograph Duo) CRC-15PET 1.092 1.0191 1.113

7 Philips (Gemini GXL6) CRC-15PET 1.055 1.0193 1.075

8 Philips (Gemini 16) CRC-15PET 1.073 0.9974 1.070

9 Philips (Gemini 16) CRC-15PET 1.036 1.0396 1.077

10 Philips (Gemini 2) CRC-15Beta 1.030 1.0021 1.032
SA7E A% BALEARNEEY WA F(adiation B FhS WS FAH 7o E FE AR, o] FAIT
dose)y& ZAsE 717124, 718 F2& Nal (T) 2B Kt A Adye TR g 3t A% I8 ee +
Aol Al 738 A2 Z(ioinzation chamben)Z =] Qlvk. A FTFHARE )9 AFZoE, vhy ZAS NEE
Aelze of2d) 22 B34 7IAIE AHA o, 8 Xol ZAR FELETTolA FlaL, B o3l A&
Foll A 3 AgkE Qd7bslo] WAl fJste] o] 3td 7| & AR FAS 4EiRl AEE o] &3} oluf] FAHE
A5 ke AVHor Zslne AL RS AL ¢  FHAE BY ITESEH 7| AH 9 #iE F
UES 3gkEl Aolvh Z4HEo WAL FALA WEE  d FAke] M F e SEEERTE 7HEske] A3t
© AAEL AR o2 oUAE 72 glemg FY thoo] £ AR W #Ed ZAE F Aol B dF
g A RS AL Qo E Az LolA 7] k2 A oAe A AUl A FFgkI Bk Holo}
g AFE A7 BE, A EARAEY Fioll wet  HTATZLAE o] &3t F4 7k & ol &sle] FA s}

WA s gl Folof shoh WA ANES] Gk AF  AY IFTESEE ol &3tk

A ZA L kAo whol WoellA F2sly] wifel HAs & PETol|A] WA oJekgo o] &3lo] ke A3teh3 7]
A7l ool A] Aoz Fa3t Aulo|ct. o]H3 T A4S AlFsle HAl VIHOE oy WA gkFel
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e 335 AR oo expel dAs AIE JHAH, Au] B9E A st Frtslr] 9l AEEAe] Hes)
o} who]| A ¢S W=t} oA $4 22 += 7tEe] o} o|E¥ W o 2= SUV (standardized uptake value)Zko]
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Comparison of F-18 FDG Radioacitivity to Determine Accurate Dose
Calibrator Activity Measurements

Gye Hwan Jin*, Dae Cheol Kweon', Ki Baek Oh", Hoon Hee Park™,
Jung Yul Kim®, Min Soo Park’, Dae Sung Park®

*Department of Radiologic Science, Nambu University, Gwangiju, TDepartment of Radiologic
Science, Shinheung College University, Uijeongbu, TDepartmem of Nuclear Medicine,
Severance Hospital, Yonsei University Medical Center, Seoul, SHeart Research Center,

Chonnam National University Hospital, Gwangju, Korea

Obviously, the administration of the prescribed amount of activity to the patient requires proper operation of the
dose calibrator, which shall be verified by implementing the required quality control on the instrument. This
investigation examined the accuracy and precision of dose calibrator activity measurement of the radiopharma—
ceutical F-18 FDG. To investigate the status of the nuclear medicine centers in Korea for the performance of
dose calibrators, 10 centers providing PET/CT system services in Korea were inspected in 2008. We measured
accuracy and precision in 10 equipments in consideration of PET/CT model, installation area, and installation
time. According to the results of comparative analysis of 10 dose calibrators used to measure radioactivity of
F-18 FDG, accuracy was —5.00~4.50% and precision was 0.05~0.45%, satisfying the international standards,
which are accuracy £10% and precision £5%. This study demonstrated that, for accurate measurements, no
adjustment is necessary for a dose calibrator setting when measuring different dose calibrators of F-18 FDG
activity prescriptions.
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