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INTRODUC'rION. 

Pos1tron emIssion tomography (P!T)ls usually assoc1ated with 

the short~llveC1 rac110nuclldes ll C, 13tf. 150 and lap which have 

halt-l1ves between 2-11.0 minutes. In order to wIden the 

app.Ucatton ot PEr we are1nVestlgattng the appllcl;ltlOn otother 

positron emUters whiCh have 'longer half-11ves or other

blo--ch.leal properties. 

YttrlU11S1&otope 90rls W14e11 used 1n radlotherapJ (1,21. 

S1nee :U does not emIt.arq usetul gBIZID8.. the d1strlbut1on and 

tumor uptake in ViTQ Is d1fflcult to est1mate bl external 
lIIe~ts•..Tbe1ctea 1s tOJD1x therapeutic radloact1vlt,. With a 

posltronem1tttns nuclide, 86Y (T1/ Z ~ 14.1' hours, j.)+ abUndance 

34". E ~+=1.2 Kef). The uptak.eaod Cl1su-1b.ltlon1n V1VO. ean 

then be followed. quantltat1ve11bypm tor about 48 hours 

ylelc11ng data to be ooed1n a better 1n 1'11'0 dos1metry of the 

therapeutic agents. 86y 188180 a candidate for label1ng 

macro-molecules wIth cbelat1ng teChn1.que" 86y ean be 

prod1.Jced by compaot cyclotl"On. avaUableat PRl-centres•. U$1tJg 

86sr (p.n)86y nuclear reaction. Item-lCbed target material 18 

used the thlck target ,1e1<1 or 86y 18 :'2~'IBq/mAb. (11.5 
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1IlC1ImAh) (proton energy range 15-11 MeV)[3J. " prodUction 

met~ has been publ1Shed [4] wh1ch 1nCludes several steps ot 

co-prec1pitatlon and 1on-&J:cballge separatIon. The a1m or this 

work 1s to develop a more simple and economIcally separat10n 

method to handle the expensive ettr1ehed target -material.• 

MATERIALS .AND mOODS. 

A. so11d state detector (ultra-pure. germanium) coupled to 

mult1 ch&tmel analner _ used tor rneasuremfnt otrad..1oactlT1ty. 

4 de"i'elopnent of separat10n method was carried out ua1ng 

strontium -with natur8J, 1sotop1C compos1t1on. The stront1um 

carbonate target _lth the th1ekness 0.6 "giJ ns1ITad1ated at 

Custar Werner Cyclotron (The Svedberg· -Lab01"atorT. Uppsala 

tJn1venJlty, Sweden) with 45 hVprotons. Integrated beam current 

was SO mAh. To momtor the c11!!erent steps 1n the separat10ns 

the long I1Ved.lsotopes of yttrium and atrontlU11l~ STy and. SSSr. 

were used. These isotopes were produced via Sr(p.m) and 

86sr(p,pn> respect1vely. A strong sorption (UP to 101> ot yttrium 

acttvity on glass walls 1n neutral or alkaline me<11a was 

observed. Tbat' s why onIr Teflon or polyethene lab c11Shes were 

used. 1n all the handling ot yttriUID conta1n1ng solutions. 

Solvent extraction and 1on-exc1'tange separat10n were tested. 

Dur1ng elaboratlon of methods small saJpples (few lUg) was used. 

Optimal cond1t1ons for separations were tcnmd as tollows. 
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Solvent atraet1on. 

small sample was d1Bsolved. 1n 2 ml. 201 nitric ac1d. 

Soluttcm waa evaporated to ~ 8Ddrest was t"ed1ssolvec11n 5 

ml or S1gIlIa'T-9 bUtter 801~t1on (pH 8.5) • YttrtUII was tw1ce 

ext.racted. With 5 ml 501 solut1on ot a.~l1ne 1n 

chloroform. The., extracts were COIIb1.ne4. W88hed. tw1ce 5 ml of 

bUffer eolutlon and rad!oyttrt... .fteztraeted w1th 5 ml 01 6. 

HCI•. D1uolTed in' ac1dic pbase 8-lQ'~11neWas reuk)ved via 

sbak1ng rithactlTat.ecl cllareoal powdar (until d.1aappeanmce of 

yel101r color ot the soluUon) With consequent nitrat1on. Ac1d1c 

solut10nwas eqporate tod17ness and. the rest was red1seolved. 1%1 

appropri.ate solution tor turtherJtatldl1ng. 

The total radl0yt'trtwa y1eld wee 1n order of 'T5S. 10, 

strcnt1ura was-observed 1%1 product. 

Ion-exclUmge'. 

Two pre-rUled tan....;lob.B:Dge colWBml contafb • 2 IIl1 of AC 1~ 
' 

res1n. 1(X)-;.2Q)·me.eh -(Bla-Bad) were 'R8be4 W1th 10 111 or ,. fIaCIl 

followed' b1' W8SlWJ.g .1th diBt111e4-.ter uatU neutral reect10n 

or the eluate .. 

SbIall alIquot. or 1:r'ra41ated .~t1_ eat'tWmate .. 

<118801Ted.1n severalll1l ot 6 -1101.., f.tUJ' eolu't1on .. ..,.,..ted 
. to drJne88 (using 1ft-lamp) ap¢,tIle rea.1.dJ1e .. ~lYe4 1rl 6 

ml ot d.1st111ed ..tar. ft.18 ao~Q:tlO11.'" put o;a1O Upt\ 

ton-exchange columnwh1ch 1IIl8 tbeD washect W1UJ 40 ttl' or 
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• Jde10D1&eCl _tar. At these cond1t1oas more tban 99S of the 7ttr1um 

actlTlt7 ... trapped -wb11e mre tban 99.51 of the strontium 

paned throtJ&b, the col~. lore precise caleuJ,atlona were 

ex-p11ca'te<l dUe to the 1nsUtfle1ent resolut1on of the 

cm;SbUat1cm peat of 8TY and 514 keV paIIIa-ltne ot 85Sr• 

.. III ot 1 _8al waetben used. to elut10n the rttrlum. 111e 

eluate.. ftI&POJ"&ted to ttr'Ine8s (Degl1g1ble rest 01 mass was 

obs~ect) 8D4 recl1sso1vec1 U1 de1on1sedwater 1nord,er to repeat 

1on-ftC" procedI.J.N-' for' t1Ml p.u-1flca.1on. After the second 

100-4Scmenp proe_ 'U1e' eluate Q8 etaPOrated to dr1ness and. 

1'8d18801Tee! 111 apptopr1ateaclut1on tor further exper1JDents. 

'lo~ separation t1Jle as les8 tban 3 hours. The total yield of 

rad107'tntD 1n t1na1 solut1On was. more" thaD 85S. 

RISULTS AJm DISCUSSIOlf. 

Both l1qu14extract101l and 1on-exchange prov1de .suff1c1ent 

11814 of separat1on. end .are acceptable tor separatIon ot 

1"IId1orttrltD trora1na41ate<l strout!\D target. Ion-exchange 

_tbod .. preterredbecaUse ot its. 81mpllc1t)' anet lower 

rad.1atton exp0eut'8011 personal. fhi.separation teobrdque was 

applte4 tnee to -.aunt of tarpt _terlal (several tens or 

1I111scr-s) which corresPQftC1 totbe targe"t mass uae<1 for 

enrlcbecl t&rpta. 'the.11&14wa8 not lea8 tMn 85S. Proch1eecl 

n¢1o;rtU'1Uil,.·... uaedtar exper1menta . in labeltng or organic 
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