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Quality Control of Tungsten-188/Rhenium-188 Generator
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Abstract

Purpose: For the purpose of using Re-188 as a therapeutic radionuclide, we performed the quality control
of the W-188/Re-188 generator system. Materials and Methods: Several quality control tests of the Re-188
eluate from generator were carried out for about 300 days. After elution of Re-188 with normal saline (20
ml), chromatogram and gamma-ray spectrum of Re-188 eluate were obtained. The presence of aluminum
which was derived from the alumina bed of the generator was detected by using aluminum ion indicator kit.
Re-188 eluate was allowed to decay for several days, and then W-188 breakthrough in the Re-188 eluate
was measured by detecting gamma-ray at 227 keV and 290 keV. The pH and the pyrogenicity of the eluate
were checked. The Re-188 bolus was concentrated with ion exchange columns. Results: The radioactivity
of Re-188 eluate from the generator was 67.4+7.0% of W-188 during 270 days, and it was highest at third
day after previous elution. Radiochemical purity of Re-188 eluate obtained from chromatogram was higher
than 99%. Gamma-ray spectrum of Re-188 eluate showed a peak at 155 keV. Aluminum ion and W-188
contamination were not detected. The pH of Re-188 eluate was 3 and the concentration yield was 85%.
Conclusion: Our experiments and results on quality control tests of Re-188 eluate from W-188/Re-188 ge-
nerator may be useful for setting W-188/Re-188 generator in hospitals. (Korean J Nucl Med 1998;32:425-32)
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(t1p=64.06 h)2 el WEAlo|w JILIA(E,
max=2.29 MeV)7} A3 A-go] ¥ folsly] uf
ol frdollde WA ZHet A Al$(radiation
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6.09 MeV)X WZ&317] wjFoll B4 A7l digt
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dyo] eI E sPHA AR, =2 wetolyA]
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1. W-188/Re-188 W47

o] Alolis ¢Fut Aol W-188 <F 185
GBq (500 mCi)& F&A|Z1 W-188/Re-188 1A}~
(Oak Ridge National Laboratory)E AR&slgicl
W-188/Re-188 wHA7]E AX|stx, FAEL A4
oJ2=(Z9] k) 100 mlS Ah&alo] 23 X 27
£ FYsle] 2719 RS Az FulE Bas
At

2. Re-188 (ReO4)9 8&

Re-188¢ FAE AelAA 20 mlg Ag3lo]
W-188/Re-188 HAA7|Z2HE] FF ZF Aol
38l 3 F F7)E W-188/Re-188 uhAYy)
of] F]lsle] A9 Aol BEAIE AlLslne
AzZUE Q=T 33Ut ZolshEEl (Packard) 4
ol]A] Re-1882) Al 8o] Tc-99m¥} Zcii 714
5o 713¥7|(dose calibrator, Atomlab 100, Biodex
Medical System Inc.)E H3% ¥ £Z3% Re-188
9] WA FE FHE-

3. Re-1882] WAlslets = Al

W-188/Re-188 ulMA)7| 2.HE] £Z3t Re-1889)
BAULY £EE e Sslel wRgez
ITLC-SG (Gelman Science Inc.)(1X10 cm), o]%
o2 oME( AT Al NFE Agstol
gxasneactns AAsic A wAa
ZolEa8 A7\)(Imaging Scanner System 200,
Bioscan)& A-§38le] #5319k

Re-1889] ZinjollLiA] 2#|ERS H 7| fsle] A
gl4led4=2 ok 0.37 kBq (0.01 pCi)/0.1 mlE 3]4
3 F 7ulA AZ7)E Agsted 15-2,000 keV A
o9 A EH-S s ct H|AEHLZ Tc-99m
2 Aej4d42 ¢k 0.37 kBq (0.01 uCi)/0.1 mlZ
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ciates of Cape Cod, Inc.)o 2 WA EA A|¥L
Am=12ystiet"

7. Re-1889 5%
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N P FHE A S 2017] A E o]
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S(silver) Fol& w3bH#(Maxi-clean IC/Ag Al
tech Associates, Inc.)3} 20]2 I3LA(Waters
Accell Plus QMA Sep-pak Cartridge, Waters Co.)
ol Re-188&Hg X2 FHAZ ¥, Lol w3t
AYS wojtio] AelAA(1~2 mhE F2s]o]
JE Re-1888 SEAWch' FZoll A28 Re-
188 -§-Y3} 3]°3) Re-1889) Wbl 5§ A4l 5
FA] 985 An=4)33]c}

4 1

W-188/Re-188 WkAY7]oll4] Re-1888 8§53
HgARSe]l & 8% dotiy] Astel a4
T 20 mlE A7)0l A] Re-188 £H-E 1 ml¥ &2
sto] ZF £59] Re-188 AR 8 Al 820
A ol it HEEE At IckFig. 1). 5~10
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Fig. 1. Percentage of Re-188 activity in each eluted fraction was

measured.
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Fig. 2. Radioactivities of W-188 and Re-188. Radioactivities of
W-188 are calculated values and radioactivities of Re-188
are measured values of each eluate. ((_: W-188, [ll: Re-188).
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Fig. 3. Percentage of radioactivity of eluted Re-188 to calculated

W-188 was plotted.
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A7t HF 67.4+7.0% (n=74). o0, &E714E 3
4 o4 F9l& wit E3keh

A

£ Re-1889) WASSY £ES vt zn)
£325) % Assie] SA% AT, ReOs Re1) o]
2)9] oA HAL HolA WbskehFig. 5). ZHulol
WA 2MEDE 238w, Te-99me] oin] A4
£ 120~170 keV Abo]ollA] v}e}yton], Re-1882
135~188 keV Aolo)| }elykrHFig. 6). 500~
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Fig. 4. Variation of eluted Re-188 radioactivity according to the
time interval between elutions. The eluted Re-188 radioac-
tivity was expressed as the percentage to calculated W-188
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Fig. 5. Chromatograms of Re-188 eluate show no other radioactivity
except perrhenate. (A: acetone. B: saline).
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o] JA=A ol W-1889 F-F Al FR|Y
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W-188/Re-1880]]4] £33 Re-188 -£-oH9] pH:=
3olglom, w4l 4 AY(LAL tesy) ATe B
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Fig. 6. Gamma-ray specta of Re-188 and Tc-99m were obtained by
gamma-scintillation counter. (— : Re-188, - : Tc-99m)
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W-188/Re-188 A7 S 2~3Y o)4 AL3lA
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A7 A9 GeEo AL ENE BAY o+ Y
I BAEE BY F 9wl wEkA $a
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Re-1889] 80| ¥a2 ¢ + vk
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ooFEe] WA £EF FAEAEF I wliE
ol ulSellAe E5FuEe] 52 10 ug/mlg Al
Fela Yo'’ e ST AYg Aol
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Asl-E wf 5~10 ml Ao]e] S-ZaHo] ded\ “J
Aokl oF 76% 5 XAl cl. W-1889] whal gl
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23} W-188/Re-188 HrA7) = ZHE QJAbedoll A}
f3l7)0) FEG FF] Az AAE vehlgl
o}

do o o fo

Adnes

1) Hoefnagel CA. Radionuclide therapy revisited.
Eur J Nucl Med 1991;18:408-31.

2) Knapp FF Jr, Mirzadeh S. The continuing
important role of radionuclide generator systems
for nuclear medicine. Eur J Nucl Med 1994;21:
1151-65.

3) Deutsch E, Brodack JW, Deutsch KF. Radiation

synovectomy revisited. Eur J Nucl Med 1993;20:

1113-27.

Johnson LS, Yanch JC, Shortkroff S, Barnes CL,

Spitzer Al, Sledge CB. Beta-particle dosimetry in

radiation synovectomy. Eur J Nucl Med 1995;22:

977-88.

Coursey BM, Cathoun JM, Cessna J, Hoppes DD,

Schima FJ, Unterweger MP, et al. Assay of the

eluent from the alumina-based tungsten-188/

rhenium-188 generator. Radioact and Radiochem
1990;3:38-49.

Callahan AP, Rice DE, Knapp FF Jr. Rhenium-

188 for therapeutic applications from an alumina-

based tungsten-188/rhenium-188 radionuclide ge-

nerator. Nuc Compact 1989;20:3-6.

Knapp FF Jr, Lisic EC, Mirzadeh S, Callahan AP,

Rice DE. A new clinical prototype tungsten-188/

rhenium-188 generator to provide high levels of

carrier-free rhenium-188 for radioimmunotherapy

4

~

5

~

6

~

7

N



432  The Korean Journal of Nuclear Medicine : Vol. 32, No. 5, 1998

8

R

9

~

10

~

11)

12)

13)

14)

(RAIT). In: Nuclear Medicine in Reserch and
practice, Schattauer Verlag, Stuutgart, Germany
1992:183-6.

Knapp FF Jr, Callahan AP, Beets AL, Mirzadeh
S, Hsieh BT. Processing of reactor-produced 188y
for fabrication of clinical scale alumina-based
188y '88Re generators. Appl Radiat Isot 1994;12:
1123-8.

Knapp FF Jr, Mirzadeh S, Beets AL. Reactor
production and processing of therapeutic radioiso-
topes for applications in nuclear medicine.
Journal of Radioanalytical and Nuclear Che-
mistry, Articles 1996;205:93-100.

Ehrhardt G, Ketring AP, Turpin TA, Razavi MS,
Vanderheyden J-L, Fritzberg AR. An improved
tungsten-188/Re-188 generator for radiothera-
peutic applications. J Nucl Med 1987;28:656-657.
Saha GB. Fundamentals of nuclear pharmacy. 3rd
ed. New York: Springer-Verlag; 1992.

Callahan AP, Rice DE, Mcpherson DW, Mirzadeh
S, Knapp FF Jr. The use of alumina “SepPaks®”
the

determination of tungsten-188 breakthrough from

as a simple method for removal and
tungsten- 188/rhenium-188 generators. Appl Ra-
diat Isot 1992;43:801-4.

Kim YJ, Jeong JM, Cho JH, Chang YS, Lee DS,
Chung JK, et al. Kit preparation and biodistribu-
tion of Bz-MAG3 (benzoylmercapto-acetylgly-
cylglycylglycine) for renal imaging. Korean J
Nucl Med 1996;30:367-71.

Knapp FF Ir, Beets AL, Guhlke S, Zamora PP,
Bender H, Palmedo H, et al. Availability of
rhenium-188 from the alumina-based tungsten-
188/rhenium-188 generator for preparation of

15)

16

~

17)

18)

19)

20)

21)

rhenium-188-labeled
cancer treatment. Anticancer Research 1997;17:
1783-96.

Knapp FF Jr, Mirzadeh S, Beets AL, Sharkey R,
Griffiths G, Juweid M, et al. Curie-scale tungsten-

radiopharmaceuticals  for

188/rhenium-188 generators for routine clinical
applications. In, Technetium and Rhenium in
Chemistry and Nuclear Medicine, SGEditoriali,
Padova, Italy 1995;367-72.

Rhodes BA, Lambert CR, Marek MJ, Knapp FF
Jr, Harvey EB. Re-188 labelled antibodies. Appl
Radiat Isot 1996;47:7-14.

Wang SJ, Lin WY, Chen MN, Hsieh BT, Shen
LH, Tsai ZT, et al. Biodistribution of rhenium-
188 lipiodol infused via the hepatic artery of rats
with hepatic tumors. Eur J Nucl Med 1996;23:
13-7.

Grillenberger KG, Glatz S, Reske SN. Rhenium-
188 labeled hydroxyapatite and rhenium-188
sulfur colloid. Nuklearmedizin 1997;36:71-5.

Lin WY, Lin CP, Yeh SJ, Hsieh BT, Tsai ZT,
Ting G, et al. Rhenium-188 hydroxyethylidene
diphosphonate: a new generator-produced radio-
therapeutic drug of potential value for the
treatment of bone metastases. Eur J Nucl Med
1997;24:590-5.

Lee J, Lee DS, Kim YIJ, Chang YS, Jeong JM,
Shin S-A, et al. Labeling and biodistribution of
Re-188-DTPA (diethylenetriaminepenta-acetic acid).
Korean J Nucl Med 1997;31:427-32.

Kim YJ, Jeong JM, Chang YS, Lee DS, Chung
JK, Lee MC. Study of '**Re(V)-DMSA for
treatment of cancer: radiolabeling and biodistri-
bution. Korean J Nucl Med 1998;32:81-8.



