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INTRODUCTION 

Pos1tron emission. tomographY (PET) 1s usually associated w1th 

the short-11ved radionucl1d.es 11 C. 1~. 150 and 1a, Which have 

halt-l1ves between 2-110 minutes. However. many b10chemical 

processes as well as in vivo transports ot macromolecules have 

bave t'yp1cal times of many hours and days. In order to w1den 

the appl1cat1on or PET to such processes we are investigating 

t~ prodUction and use of more long-11ved pos1tron emitting 

nuclides. 

The etiologies ot neurological diseases like 

Park1n8On's.Hunttngt.on's and Wl1son's CUseases, are still unknown 

and under invest1gat1on. One ot the possible explarat10ns 1s 

an abnormal. andl1ng ot some' trace elements. manganese among 

them~ It 1s then ot 1nterest to produce pos1 tron em1 ttlng 

1aoto~ ot lII8J'l8'8nese (51J1n = 46.2 minutes, ~+ abundance(T1/2
52 .. +

gJ S) and. In ,., 5.6 <Jays .. 13 . abundance 27.9 I» to be(T1/2 
used 1n bra1n uptake stud7 With PET. These tsotopes can be 
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prodUcec1 at PE'l-eentres with low energy cyclotrons via 

52Qr<p.n)521n and 54pe<p.a)51 11n us1:ng targets with natur8l 

1sotop1c compos1tion. 

The a1mS of present work. are to est:lmate· y1elds of the 

mentioned' nuclides. and to elaborate technique tor separ!!t1cnot 

manpnese 1sotopes trom ~\III and iron t8l'89ta. 

A sol1d state detector (ul tra-:-pure gerIIBn1l.1D) coupled to a 

mul t1cbarm.el analyzer was used tor 1Il888U1"8IImlt o'! I'8d108C't1T1ty. 

Thick target Yields est1maUQI1~ 

Three trrad1at1ons were eat'1'1.ed out at the ':....11 cJ'Clotran 

(ScanditronU. Sweden) at troPO (UPPSala 'Un1versitJ' P!!-CElI'ltre. 

Sweden) tor y1elds estimation of manganese iSotopes. 

A chromium metal target (thickness 0.45 glerrf.. natural 

isotopic compo~1t10n) was 1rrad1atedw1th 16.2 leV protons to 

esttmate yield ot 52Mn via 52Cr(p,n) nuclear react1on. 

A measuremen t was made f 0 hours atter end at 'bombardDJEjnt 

(ECB) to allow tor 52~ decay. The th1ck tarset y1eld of 

2 MBq/rnAh (EDB). 

A chromium metal t~t· (thickness' 0.3 glcm , 
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1Botoplc compos1t1on) was 1r'J'ad1ated with 8 h,V .deuterons to 

est1mate the neld at 5111n vta 52Cr(d.n) IJUC1ear react1on. The 

on.l.7 aantP'sse'isotope proch1eed. was 51J1n• !hi.ck targety1eld 

W8S an ord~r ot 111Bq/mAh (EOB).As an alteraaUft route~a 

~(P..a.)5111n nuclear reaction was tested. For th18 purpose. 

an 1rcm metal target <tb.!ctness 0.41 gI~• natural isotop1c 

caaposlt1on)'<WaS 1rftd1ated. nth 16.28eV protons. 

Tak:lng 1nto account the fact tbat 51110 'lias no conven1ent 

__11nes for rad1uact1v1tymeasatenent. count rate at 511 keV 

peak ..~ E88t.'Ir8C1 1 hour and. 15 holira· atter 0. 5600 was 
!0UDd '.. on.l7 posItron em1tt1ng ~t. !be dUferenee· 

bet.. 511 keV count rate at cUf:terent t8l'III8 88 acoeptedas 

511(D act1T1t7.!be thick target 71e1d at 51 1111 was 63 1Bq/llAh 

(Q). 110_ em1tttng In 180Wpes were o~ec1 as 

1IapUr1t1es1n th1s case. 

separat10n ,or at 18Qtopes. from Or .targets. 

lor the ,developDellt ot ~t1on teclmlque. cIlrontl\D metal 

target (th1c1cneSS 0.2 glcrzf.) was 1rrad.1ated with protons at 

GUst&! tlemer Czelotron (1'he Svedberg LaboratorJ. Uppeala 

UD1Teft11ty) • Protem· enesv rrmge was from 36.8 to 34.5 MeV. In 

or4erto tollow the separation process the gsna lInes With 

enetV 320 keV (51 Or ~ via 52Cr<p.pt1) nuclear 

react1oD) . and 1..... · keV (S2tn produced v1aCrCp.m) nuclear 

react1on)..... used. After the 1rra41at1on. the target was 

CU8801Udb,J beatUg 1ft II1n1a1 amount of concentrated 
• 

bJd;rochlor1C ac1d.s.J.lal1qUOts (eev.eral tens ~1cro11ters) at 

"'" 



the solution were taken tor the developnent of separation 

technique. 

Two different approaches (SOlvent extraction 

ion-exchange) were tested. 
I 

L 
Solvent extraction. 

Solvent extraction using acetylacetone-chlorotorm (1:1 ) as 

organ1C phase and c1trate butter as water phaSe. was tested. At 

pH 5.6 ot the water phase. this method -proVides about 751. . 

yield .o! radiomanganese 1n two successive extract1on. 

J(angan~8e can be quantitatively reextracted with 6 II HOI. The 

disadvantages ot this method are the necessity to adjust the pH 

value of the water phase between extractions. and poor stability 

of Cr3+ OXidation stage at the separation cond1t1ons which 

make radiochemis t to CaITY OUt the separation very quicklY_ 

Ion-ex.~hange separation. Two columns containing 1on-.exc1langl3 

resins .-\.G 50xe and Dowex 1x8 respectively (1 ml each. '; 00-200 

mesh) were equilibrated with 1M HCI. 

The chromium (+3) 10ns were transterred into, bichromate ions 

before ion-exchange. Aliquot containing chloride solution ot 

chromium andmanganese isotopes was evaporated to dryness on the 

hot plate. Five ml ot 5 f( NaOH were added to dry rest and 5 ml 

ot 30~ H20Z were carefully (drop by drop) adde<1 to the hot 

solution. The dry rest was dissolved w1 th color changing L.-om 

Violet -green to yellow. SodIum hYdrOxide was neutraliZed w1th 

4.3 ml of.6 M HOI end 10, ml 1M HOI were added to the 
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solution. At this stage SQlution chan8es its color to orange. 

The bicl1romate solut1an was loaded on the top or the· Dowex 118

column. Chromium activity was quantitatively trapped at tile 

column (it is clearly seen as an orange layer at res1n) While 

Mn quantitatively passes througb the column. The eluate was 

loaded on the top ot AG 50 column in order to get rid. ot Na ions. 

I'snganese aetivi ty is trapped with the efficiency or 951 and than 

can be eluted. quantitatively nth 5 I1ll ot 6 I HOI. Arter. 

evaporation to d:r'yness rad10manganese is ready for d1saolvlDg' in 

appropriate solution for turther investigations. 

RlSULTS AND DIsrussION. 

The 52cr(p.n)52f1n and S"e(p.a)51 vn nuclear reactIons were 

found acceptable tor rout1ne production or 5211n and. 51•• 

respectively. These reactions proV1de suff1cient production 

rate even by use at targets w1th natural isotopic composition. 

Use ot 52Cr(d.n)S1 Mn necessities an-application of lsotopicall 

enriched target material which makes this way ot 511(n produet1on 

tmpractical. 

For the separation of rad10manganese rrom 1ITad.1ated. chrOlR1\11 

targets technique using oxidation with following 1on~ exchange 

was chosen. The total separation time is 1n oreer ot 1.5 

hours. the yteld-85-90S. 

Work 1s 1n progress now to develop rapid.' and. convenient 

method tor radiomanganese. separation from, iron targets. 'The ldea 

1s to take away- the bulk or iron via solvent extraction before 
.4 
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1on-excbange separation in order to m1n1m1ze volumes ot colUIIIDB 

and solut1ons. 

Th1s work was supported by the ROY!q Swedish A~ of 

SC1enees. 




