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Materials and Methods

82Sr nat.RbCl Alfa Aesar 

(Ward Hill, MA, USA) RbCl (99.0%, metal 

basis)

STS316L
82Sr (ion exchange 

resin) Chelex-100 (100~200 mesh, Na+ form)

(1.5 x 12 cm) Bio-Rad Laboratories (Hercules, 

CA, USA) , NH4Cl-NH4OH  HCl (99.999%, 

metal basis)  Sigma-Aldrich (St. Louis, MO, USA)

Vacuubrand 

(Wertheim, Germany)  PC3001 VARIO ,  

 Yamato Scientific (Toky, Japan) RE212D-BW

 LAUDA (Germany)  MC350 

Swagelok (Ohio, USA) 

STS316L 

 3/8” EP-Tube (Elctro-polished Tube)

Hydrous Tin Oxide, 

NaCl (ACS, 99.0%) Alfa Aesar, Trizma HCl 

 (BioUltra, pH 7.4)  Sigma-Aldrich
82Sr 82Rb

ISMATEC  4  

REGLO peristaltic  Gilson  2  Miniplus 

Peristaltic  .  82Rb   

  Dose Calibrator (Capintec, 

CRC-55tR)   ,   

 ICP-MS (Perkin Elmer, Nexion 

350D)   .    

   ORTEC (Oak Ridge, 

Tennessee, USA)  HPGe  (GEM20P4-70,  

20%)  .

    

 100 MeV   TR101 

 ,  /

 RI    RI   . 82Rb  

  PET    

PET/CT (Siemens, Inveon)   .

82Sr       

    nat.Rb(p,xn)   

       

  (Table 1) (1). nat.Rb(p,xn)  

 ,       

      

     (Figure 1) 

(2). 82Sr     nat.RbCl

 MCNPX     7.5 mm  

.   

        

       

STS316L       

       

helicoflex  . RI   

     6 cm  

  nat.RbCl  3 cm  .  

      100 MeV, 

 3 mA,  2 Hz , 

 2 30 (Figure 2)
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Table 1. Nuclear reactions for 82Sr production (1)

Nuclear 
Reaction Target Projectile 

Energy [MeV] Comment
89Y(p, 
spallation)

Yittrium 
Oxide 60~240 Low radiopurity & 

yield
natMo(p, 
spallation) [4] Mo metal 500~700 Low radiopurity, 

high cost 
natRb(p,xn) RbCl or Rb 

Metal 40~90 Preferred

natKr(α,pxn) Kr gas 20~120
Low radiopurity, 
low yield, little 
availability

natKr(3He,xn) Kr gas 20~90
Low radiopurity, 
low yield, very little 
availability

Figure 1. 85Rb(p,xn) 85m,g, 83, 82, 81Sr nuclear reaction cross-sectional area. 
(A) suitable energy range to produce 83

produce 82Sr (2).

Figure 2. (a) target holder,  (b) RbCl pellet, (c) RbCl pellet after beam irradiation, 
and (d) target cladding with helicoflex seal for 82Sr production.
 

(c) (d)(c) (d)

(a) (b)(a) (b)

Figure 3. Separation and purification procedure diagram for 82Sr 
production.

  nat.RbCl 82Sr   

  BNL (Brookhaven National Laboratory)

 LANL (Los Alamos National Laboratory),  

INR (Institute of Nuclear Research)    3

     

ARRONAX

는  Chelex-100   

        

 82Sr       (6). 

  ARRONAX   

 Chelex-100      

  ARRONAX      

    95%    

(Figure 3).   nat.RbCl NH4Cl- 

NH4OH (60 mL, 0.1 M, pH 9.5)    

  .   

Chelex-100 (1 g, 20 ~ 30 mL D.W.)    

       

NH4Cl-NH4OH (30  mL, 0.1 M, pH 9.5)  1 mL/min

  .  nat.RbCl   1 

mL/min       

     .  

NH4Cl-NH4OH  (20 mL, 0.1 M, pH 9.5)  3차

 (100 mL)       

 .    HCl 

(6 M, 80 mL)  1 mL/min     

. 82Sr    (80 mL)   

      

  HCl (0.1 M, 7 mL)  

   82Sr    . 
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Figure 4. Photograph of the generator column.

Figure 5.  Adsorption procedure diagram for 82Rb generator.

1) SnO2·H2O + 2M NaCl → SnO2
+ Cl-

2 OnS ) 2
+ + H+ (0.9% NaCl pH 4.5-5.5) →

SnO2
+ + Na+ (pH 6.5-7)

82Sr   82Rb    

(4 g)  .    

   82Rb     

  2 ~ 3       

   Swagelok   

(7, 8).      

 3/8" STS316L     

        

  4 cm  .  

 3/8" - 1/16" zero-volume   

   (Figure 4).

  82Sr    

      . 

(4 g)  NH4OH/NH4Cl (0.1 M, 50 mL, 

pH 10)  NaCl (2.0 M, 20 mL)     

12   .     

   .  Na+ form

   peristaltic   NaCl 

(2.0 M)  5 mL/min   120 mL 통과시키고 

 (300 mL)  5 mL/min   . 

     

pH 4.0  3   1 mL/min     

  3  pH   6  

  (Scheme 1) (9).  

   Na+ form     

       

(Figure 5).      82Sr  

   82Sr (7 mL)   Trizma-HCl 

  (0.5 M, 20 mL, pH 7.4)     

peristaltic    0.05 mL/min    

.   82Sr    

    82Rb  .   

     2 bar     

   5 bar   peristaltic  

.

     82Sr  
82Rb      HPGe   

   Dose Calibrator     

 .      

     Dose Calibrator  

 82Rb      

        82Rb  

    . 

   J Radiopharm Mol Probes Vol. 7, No. 2, 2021

Scheme 1.  Retreatment for Na+ form of hydrous tin oxide and ionization 
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Figure 7.
rate using dose calibrator.

Figure 6. HPGe gamma energy spectra for the samples during 82Sr

RbCl Target Solu on

A er Column Loading

Bu er Washing

Water Washing

Sr-82 Elu on

Rb-82 (776.5 keV)

82

82Rb PET  Siemens Inveon 

PET(Siemens Medical Solutions, USA) . 

 NEMA-NU4 2008 

, 350 ~ 750 keV  3.438 ns 동시

 5

 OSEM2D (  10)

.  128 x 128 x 159

 0.776 x 0.776 x 0.796 mm3 . 

Results and Discussion

82Sr  HPGe 

.  RbCl 
82Sr 85Sr, 82Rb, 83Rb, 

84Rb, 86Rb . 82Sr  25.5
82Rb  75  10

82Sr 82Rb

. 82Rb
82Sr 82Rb  776.5 

keV . 

Chelex-100 83Rb, 84Rb, 86Rb 
82Sr 82Rb

. 82Sr 82Rb 

.  RbCl 
82Sr 82Sr 

 95.83%

(Figure 6). 

82Rb  Dose Calibrator
82Sr 

 25
82Sr

82Sr  99 % 

. 
82Rb 

 22 mL  Dose Calibrator

. ,  5 mL/min  22 mL/min

 55.08 %  93.27 %
82Rb

(Figure 7, 8)
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Figure 8. 82

Figure 9. PET Phantom Imaging Using 82Rb Eluate.
Min

Max

Table 2. . Rb isotope concentration measured by ICP-MS

NEMA NU-4 82Rb PET 

.  75 , 5  PET 

, 

 PET 

. ,  (  1, 2, 3, 4, 5 

mm)  . 82Rb

 2 ~ 4 mm (Figure 9). 

82Rb  ICP-MS , Rb 

 5  sample  1.63 ppb, 1.743 ppb, 

2.044 ppb, 2.203 ppb, 2.476 ppb . 

 5

3 ppb  이하

 Rb . 결과적으로
82Rb nat.Rb

(Table 2). 

Conclusion

 100 MeV 
nat.RbCl 82Sr

82Sr/82Rb 82Rb 

. 82Rb 

PET  ICP-MS 
82Rb  82Rb

 Rb 

(no-carrier-added) . 
82Sr 82Rb 

.
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