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ABSTRACT

Nuclear imaging is one of the most powerful measures for non-invasive diagnosis of myocardial vascular
disease. Radionuclide such as N, ®*O, 2°'T| and %Rb is used for the measurement of cardiac blood flow.
BN, 0 and 2°'T| are produced in cyclotrons while #Rb is obtained from generator. Rubidium (Rb), an alkali
ion, behaves biologically like potassium, and accumulates in myocardial tissue. Rb has rapid blood clearance
profile which allows the use of 82Rb with a short physical half-life of 75 s for non-invasive evaluation of regional
myocardial perfusion. There are several advantages of ®Rb over other radioisotopes. An ultra-short half-life
significantly reduces the exposure of patients to radiation and allows to repeat injections for studying the effects
of medical intervention. As a positron emitter, #Rb allows positron emission tomography (PET) imaging which
have shown superior diagnostic performances. #Rb can be produced from generator by decay of its parent
828r. However, the preparation of #Sr is difficult, because appropriate purity is required to meet the specification
of the product. Recently reported procedure from ARRONAX research institute showed that a Chelex-100 resin
is sufficient for this purpose and additional column is not necessary. Whereas Brookhaven National Laboratory
(BNL) procedure contains three ion exchange resin separation, including Chelex-100 resin. Currently, since
828r production site is non-existent in Korea, Korea Atomic Energy Research Institute (KAERI) has plan to
produce 8Sr within specifications. We compared #Sr purification procedures reported from ARRONAX and

BNL to investigate the most suitable procedure for our conditions.
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Materials and Methods.

1. | o Ak

e A ofl g of| A AHE-E]1= RbCI (99.0%, metals
basis), SrCl; (99.99%, metals basis), BeSO, + 4H,0
(99.99%, metals basis), SeCl,, FeCl, (99.9%,
metals basis), HCI (99.999%, metals basis), HNOs
(99.999%, metals basis), NH,C1-NH,OH H -8
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2 Sigma—Aldrich (St. Louis, MO, USA) ¥ Alfa
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Waltham, MA, USA)E Sl X3ystsct,

Smart Evaporator K4

A&t

2. ollt| AL Eh
LA #SrE AF A O R AL HiIE RRES 3
a15ke] BNLI §AKE W52 o2 Figure 13}

2o o] AAAE ZHAFHATH1A-16),

Wash encapsulated RbCl target with 0.5M HCI
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[
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Separate 32Sr from residual Rb and cations:
] Cation exchange column (AG 50W-X8)
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t Wash cation column with 0.1M HCI,
then 0.5M HCI, then 1M HCI
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Figure 1. Draft version of ®Sr separation/purification procedure based on
methods previously described(14-16).
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Results and Discussion.

1. ICP-MsS HEEHA £H
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Figure 2. Measurement of the limit of detection of the ICP-MS instrument by
ICP-MS results generated from Zr and Nb standard solution.
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Figure 3. The Sr and Rb content of each fraction from Chelex-100 resin
column.
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Figure 4. Recovery yield of Srand Rb in eluate measured by ICP-MS as a function of (A) the amount of resin x number of column process, (B) buffer pH and (C) the sample
loading time
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function of the number of column process.
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Figure 6. Comparison results on the final yield of Sr and other impurities
purified by ARRONAX and BNL procedures.
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Figure 7. The Sr and other impurities content of each eluate from Chelex-100,
AG50W-X8 and AG1-X8 resin column.



ARRONAXO|A Hirg &G4 4ol wat vl
ALE 2, 1 A3 Chelex—100 YA wko g
= TA7] Aol Fgohs 1= s & 47] o1
2Y AzvtEd Y i}
A = ARATE EZE Sro] 3
A317] Y3f Sre] o] we
EA3FH I AGEOW—X8 #A A a2utE
#u] oA Sro] go] EAHE = 2S skl
A olli= AGS0W—X8 I 2 A=ntE1 v 7
OMPJ EAE S Thofstal o] & Helsto] 98] dAqta
Aol ghe 2 Aske AAAME vhdsh] s #rHA

e Y Foll 3

ﬂJ
o,

o
mz
mlo

Acknowledgments

ICP-MS HAjol £ 41187 &9 Q74 YR o] &
34 AT =L FHGUL o] ATE B
Ak BPARA 7] S 7 AT (2017TM2A2A6A05016601)
o A9 wob sYHA oM, T ols BAL U

<

References

—_

. Stewart RE, Schwaiger M, Molina E, PopmaJ, Gacioch GM,
Kalus M, Squicciarini S, al-Aouar ZR, Schork A, Kuhl DE.
Comparison of rubidium-82 positron emission tomography
and thallium-201 SPECT imaging for detection of coronary
artery disease. Am J Cardiol 1991;67:1303-1310.

2. Le Guludec D, Lautamaki R, Knuuti J, Bax JJ, Bengel FM.
Present and future of clinical cardiovascular PET imaging
in Europe-a position statement by the European Council of
Nuclear Cardiology (ECNC). EurJ Nucl Med Mol Imaging
2008;35:1709-1724.

3. Mullani NA, Goldstein RA, Gould KL, Marani SK, Fisher

DJ, O'Brien HA Jr, Loberg MD. Myocardial perfusion with

rubidium-82. 1. Measurement of extraction fraction and

flow with external detectors. J Nucl Med 1983;24:898-906.

Journal of Radiopharmaceuticals and Molecular Probes

4. Sampson UK, Dorbala S, Limaye A, Kwong R, Di Carli MF.
Diagnostic accuracy of rubidium-82 myocardial perfusion
imaging with hybrid positron emission tomography/
computed tomography in the detection of coronary artery
disease. J Am Coll Cardiol 2007;49:1052-1058.

5. Case JA, deKemp RA, Slomka PJ, Smith MF, Heller GV,
Cerqueira MD. Status of cardiovascular PET radiation
exposure and strategies for reduction: an information
statement from the cardiovascular PET task force. J Nucl
Cardiol 2017;24:1427-1439.

6. Arumugam P, Tout D, Tonge C. Myocardial perfusion
scintigraphy  using rubidium-82 positron emission
tomography. Br Med Bull 2013;107:87-100.

7.Mc Ardle BA, Davies RA, Chen L, Small GR, Ruddy
TD, Dwivedi G, Yam Y, Haddad H, Mielniczuk LM,
Stadnick E, Hessian R, Guo A, Beanlands RS, deKemp
RA, Chow BJ. Prognostic value of rubidium-82 positron
emission tomography in patients after heart transplant. Circ
Cardiovasc Imaging 2014;7:930-937.

8. Yen CK, Yano Y, Budinger TF, Friedland RP, Derenzo SE,
Huesman RH, O'Brien HA. Brain tumor evaluation using
Rb-82 and positron emission tomography. J Nucl Med
1982;23:532-537.

9. Hasbak P, Enevoldsen LH, Fosbel M@, Skovgaard D,
Knigge UP, Kjer A. Rubidium-82 uptake in metastases
from neuroendocrine tumors: No flow response to
adenosine. J Nucl Cardiol 2016;23:840-842.

10. Shafig A, Ammar KA, Gilles L, Machernis N, Mahlum
D, Chareonthaitawee P, Port SC. Metastatic breast cancer
diagnosed by rubidium-82 positron emission tomography
myocardial perfusion imaging. J Nucl Cardiol
2018;25:1048-1050.

11. Jochumsen MR, Tolbod LP, Pedersen BG, Nielsen
MM, Heoyer S, Frokier J, Borre M, Bouchelouche K,
Sorensen J. Quantitative tumor perfusion imaging with
82Rubidium-PET/CT in prostate cancer - analytical and
clinical validation. J Nucl Med 2019;60:1059-1065.

12. Alvarez-Diez TM, deKemp R, Beanlands R, Vincent J.

Manufacture of strontium-82/rubidium-82 generators and

www.ksramp.or.kr 77



Yeong Su Ha, et al

quality control of rubidium-82 chloride for myocardial
perfusion imaging in patients using positron emission
tomography. Appl Radiat Isot 1999;50:1015-1023.

13. Alliot C, Audouin N, Bonraisin AC, Bosse V, Laize J,
Bourdeau C, Mokili BM, Michel N, Haddad F. 82Sr
purification procedure using Chelex-100 resin. App!
Radiat Isot 2013;74:56-60.

14. Mausner LF, Prach T, Srivastava SC. Production of
82Sr by proton irradiation of RbCl. Appl Radiat Isot
1987;38:181-184.

15. Phillips DR, Peterson EJ, Taylor WA, Jamriska DJ,
Hamilton VT, Kitten JJ, Valdez FO, Salazar LL, Pitt
LR, Heaton RC, Kolsky KL, Mausner LF, Kurczak S,
Zhuikov BL, Kokhanyuk VM, Konyakhin NA, Nortier
FM, van der Walt TN, Hanekom J, Sosnowski KM, Carty
JS. Production of strontium-82 for the Cardiogen® PET
generator: a project of the Department of Energy Virtual
Isotope Center. Radiochim Acta 2000;88:149-155

16. International Atomic Energy Agency. Production of long
lived parent radionuclides for generator: 68Ge, 82Sr, 90Sr
and 188W. IAEA radioisotopes and radiopharmaceuticals
series No.2. Vienna: IAEA; 2010.

17. Grant PM, Erdal BR, O'Brien HA Jr. A 82Sr-82Rb
isotope generator for use in nuclear medicine. J Nucl Med
1975;16:300-304.

78 J Radiopharm Mol Probes Vol. 5, No. 2, 2019



