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IN'l'RODUCTION. 

The palliative treatment of oone metastasea with stront1um-89 

chlor1de ("Meta8tron") is w1dely used [1-31. This method. 1s more 

eff1cient tor alleviation or bone pain than other 1d.nds of 

treatment £4]. However. 'there 1aa consid.erable variation 1n the 

metastases uptake of this rad1ophannace1:tt1cal. Since 898r 1s a 

pure beta emitter It Is' extremely diff1cult to tollow its 

dlotr1butlon tn. t,t..,c and t.he more prec1se racUat1on'dose given to 

thernetf..staszs and. to the hea.lthy tissue 1s therefore d1!1Icul t 

to estim..'lte. It w111 be of value to have a ganma-.em':tt1.l1g 

strontium isotope in order 1.0 estimate the 1nd1v1dual metastages 

uptake or stront1um. Th~re P.re twc cancl1da.tes. 87IDgr (T1/2:oa 2.81 

.. h. £1 :: 388 kaV) and 83Sr (T1/2 ;; 33 h. pos1tro~ y1t:!ld 25.) tor 

evsluatlon ot strontium ditltr1bUt1on {nvivo. A stront1um-83 haS 

!.~eadTant8l>"e that1t 1s pos1tron emitter andean be used1n the 

theccntert or post tron ~,:m1S8101' tomographY ,PEl'). PET cang1ve a 

quanUtat1veasaeesmant or, Indlvidual at!"Otlt1umuptake arA can·be 

used tc optiJn1ze thE' 8dmintstrt'.ted dose or Kettt.,Stl"cn. 
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MATERIALS AND METHODS. 

Rubidium. ohlOr1de or natural isotop1C compoS1t1on .. used as a 

target material. Th~ salt was ~pressed (8000 kglem2) to a pellet 

with d1ameter 14 BID and a thickness at' 0.65 gtc:rrf.. The pelle.t was 

encapsulated in analum1nUm box and was irra~ted at the' 

Gustaf Werner cyclotron. (The Svedberg Laboratory. Upps8.1s). The 

:!.ITad.1at1cn conditions were as tallows: 

PfOton energy on target - 31.5 leVi, 

proton ensrgr out from target- 25 KeV , ; 

beam current -5-1 ~. 

1ntegrated beam curren~ - 5~1a t.LA h. 
cJ 
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Radioactivity measurement. 

For the radioactiVity measurement an ultra pure germanium 

'detector working on line With a 8192 channel PC based 

mul tychannel analyZer was used. 

~ 

For the separation control the gauma-lines o~ strontium-83 (763 

keV) and rub1dium-84 (882 keV) were used. The presence of 82Sr in 

the produ.ct was eV~luated.With the use of daughter .82Rb 

ganma-line(716 keV) 1n equilibrium with the parent nuclide. The 

amounts of 85Sr and or other long lived,1mpurit1es was measured 

30 days after the separation. 
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'Strontium separation technique. 

A column conta1ning 2 ml of Ohalex 100 resin (B1oRad) has been 

preequllibrated w1th 30 ml 0.1 • NH40H - 0.1 M NH4Cl solution. 

The 1rra.d1ated targets were d1asolved 111 50 ml ot the 0.1 M NH40H 

- O. i )( NH4Cl solution and the solution was passed through the 

column. The column was add1t10nally washed 1'1th 40 ml of solut1on 

with the same c~1t1on. 

The gama-spectrum from the trapped rad10aetivity on the column 

was measured in order to cont1rm the absence or ~b~ The column 

was washed w1 th 20 ml. 01 distilled water 111 order to remove 

ammon1um 10ns. The strontium radioactivity was removed 1rom the 

column w1th 5 ml ot 4 ml 5 Jl hydrochlor1cac1d. The eluate was 

evaporated to c-~ess·and heate1 ,wtth a Bunsen burner up to red 

heat in order to destroy a poss1ble pyrogens. The'I"$d1oaetlV1ty 

was d1ssolv&d in a sterile water fOl" in·jection.. , ' 

RESULTS AND DISCUSSION. 

Upper lim1t ot proton energy :l:n target 18 determ1ned by threshold 

tor 85m>(p_4n>nuclelir react1on.Wh1ch leatSsto formation or 'the 

long lived 63sr. Thus" the possible proton energy range for the , 

production or63sr 1s between 22.6 leV (the ·tl1re,.hold 01 83sr 
formation Via &"Rb(P. 3n) rescUon) and 31.5.11eT (the threshold' 

or 82sr :formatlod>Y1a 8Sm>{p.4n) process). A:'laJ.ys1B at cun1lated 
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exc1taUon !tmct1on tor Rb(P.m;83s~ and Rb(p.m>85Sr publ1shed. 

by Lagunas-SOlar (51 s~o"s that shape ot theseeurves are similar 

and it is equiTocal to try to minimiZe 85Sr prodUction. 

The energy range between 23 and 31 MeV "has bee1l chosen toY" 

83Sr product1on. The 1:t"rad1at1on with protons under tr.ese 

condit1ons provides a yield or about 60 IBq/uA h. 

Separation method. 

The applied method gave aseparat1onet!1c1ency of 84$ and a pure 

proauct tree ot any rubidium 1sotopes tonned. during the 

1rradiat1on. 

Rad1CnU~11d1C pur1 ty .. 

The gsrmna-spectrum measurement ot the product 1Jm1ed.lately after 

the separation gives only gamma-peaks <fr 83sr and peaks or 1. ts 

;daughter nuclide. S3Rb• 

85Sr is. a known contam1Lation. but the amount Is d,1fflcul t to 

estimate due to the· overlapptng ot t"be 8MID8-1ine or 
stronttum.-.aS (514 keV) with W1.'11hllat1on photons. For thIs 

reason.. the gamma-spec tra ot produc t solution were lnessUl'"€d agaL'1 

30 days atter the separation 1n order to evaluate amount of 

strontium-85 and other long-lived rad.lonU<'~l1dlc impurities. The 

strontium-aS contam1natlon was 2.5 i ot the 83sr raclo~ct1Y1ty at 

the end of bcmbardment. 'I'here 1s no oppcrtunityto avo1<1 1ts 

formation or su!tlciently mtn1lr.lzt: this ecr.t~':il::::.1~1,jtl -ither tr..aI1 



using an Isotopic separa~1on. 

'!'he ~ presenee ;or 82sr W8Sdiltected onll if the ~ton energ 

exceed 35 MeV. In other cases this 1mpUr1t7 was at,...ero level.· .No 

other 1mprtr1ties were detected' 1n the product. 

Conclusion. 

The . method tor production ot 8 tront1um-83 has been ~,.el?~. 

UsiDg the .pro~on range ·bet1Veen 31.5 and. 25 MeV. th1s method 

allows 8: proc1U<:t1on rate 01 601IBq/lU hot B3sr. The 0011 

1aotop1e impUrity 1s 85sr. at the level ot 2.5$ at the end ot . 

bombardment. 

11th the use of the lon-exchange. the goal nuclide can be 

separated from target material W1th the elf1e1ency of 851. 

The produced. nuclide can be used tor· opt1m1Zat1on ot pall1ative 

therapy or bone metastases w1th the use of 89srC1! 
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