13 Septenber 2006 1 RADI O SOTOPE GENERATOR Exanpl e qu)?g‘gtﬁﬁggr%&f t he
present invention relate to a radioisotope generator of the type commonly
used to generate radioisotopes 5 such as netastable technetium 99m
(99mfc). The diagnosis and / or treat t of disease in nuclear medicine
constitute one of the major applications of short-lived radioisotopes. It
Is estimated that in nuclear nedicine over 90% of the diagnostic

procedures performed worl dw de annual |y use 99nifc | abel |l ed 10
radi o- pharmaceuticals. Gv RAEOBf radi o- pharnaceuti cal s,

it is helpful to have the facility to generate suitable radi oi sotopes on
site. Accordingly, the adoption of portable hospital / clinic size 99nilc
generators has greatly increased over the years. Portabl e radioi sotope

s the. product of 157 anPh T Podn s bPle i iREROS medpn: ' o0 M "
201 S0 OpclSPk nBfRg It 10 Brlitol B SSIEIRIGASIA™. e
or ol o nacett 2 Rl Behium SR Ra Frlom ¢ he. col um it h an el uaf . such
as saline solution. I.n 20 use, the eluate is passed through the ion
exchange col umm and tHe diganesis @nd 4o teeatoweoper disease Ineoti@dai n sol uti on
with the eluate, to be used as required. In the case of 99nifc, this
radi oi sot opeedisine ltengtititecons of Pheochadr dpliSeiinediehordRed
radioisotopes. ltis estimated that in nuclear medicine over 90% of the
diagnostic procedures performed worldwide annually use **™Tc iabelled
10 radio-pharmaceutircals. Given the short half-life of radio-pharmaceuticals, it
is helpful to have the' facility to generate suitable radioisotopes on sité.
Accordingly, the adoption of portable hospital / clinic size **™T¢ generators
has greatly increased over the years. Portable radivisotope generators are
used to obtain a shorter—lived daughter radioisotope which is the product of
15  radioactive decay of a longer-lived parent radibisotope, usually adsorbed
on a bed in an ion exchange column. Conventionally, the radioisotope
generator includes shielding around the ion exchange column containing
the parent radioisotope along with means for eluting the daughter
radioisofope from the column with an eluate, such as saline solution. In
20  use, the eluate is passed through the ion exchange column and the
daughter radioisotope is collected in solution with the eluate, to be used as

required.

In the case of gngc, this radioisotope is the principle product




WO 03/088270 PCT/ GB02/ 05613 2 of the radioactive decgygfemVgeeVthin the
generator, conventionally the 99M is adsorbed on a beg o? al um ni um oxi de
and decay¥ A&/ 4ekrate 99niTc. As the 99nifc has a rel ati vECY/HFPe13 :
half-life it establishes a transient equilibriumwthin the ion exchange
columm after approximately twenty-four 5 hours. Accordingly, the 99nifc can
be eluted daily fromthe ion exchange columm by flushing a solution of
chloride ions, i.e. sterile saline solution through the ion exchange

col um. Thi ' ' ' [ : ride ions
i spl ace ooiuihe SR ReR iR on IR UAGR bE PrsririBrinid e T ;2
hi ghly desiggabl.e for . 10 the radi qi sot.ope ner atjon ocess fo be

per f or med un@@f'&i@éﬁfﬁ%’ O%Bﬁ%ﬁfﬁ)foﬁwm N @fikg andidsGp JeRPTEIRyr ess of
bacteria info the genggmat or. Morreover, due to the fact that the isotope
used in the 166 Agdhangs cdnuamelatvely isbogdaiitie drestablishes edeansient and is
thereby extrenely hazardous if not handled in the correct nmanner, the

r adi oi sot opsguiiibramatiitbin thedorsxchhage ¢dluatroatial dhrodnizeiredentydour
radi ol ogically safe conditions. Therefore, current radioisotope generators

are const rugdipd @«%c@x‘o%@éﬂ tHBI®BTNLER bh iy daﬂkzﬁpn?ﬂ% BH%)ﬁhaH ts

provi ding external fluid connections to the In i on exchangée col um.

~United Stat t . ri. -a radijoi 0 . gener at or
o cr R b s & Bfifih 4 AR 'Qﬁi'%d Sl SaRuia e
| ocated w tni n 1'}1% box- shaped el enents .that are in turn | ocated. within
appr opri at éNFRHANANP AN SKERANEEEOILFRe HYP BERTPIS 3) IRORXBFNIRBBRTIOM ugs at
both ends, and the box-shaped el enents have pagsages opposite each of
o - in which the chloride lons displace ™" Tc but not Mo
In the case of radio-pharmaceuticals, it is highly desirable for
10  the radioisotope generation process fo be performed under aseptic
conditions i.e. there should be no ingress of bacteria into the generator.
Moreover, due fo the fact that the isotope used in the ion exchange column
of the generator is radioactive, and is thereby extremely hazardous if not
handled in the correct manner, the radioisotope generation process also
- 15 should be performed under radiologically safe conditions. Therefore,
current radicisotope generators are constructed as closed units with fluid
inlet and outilet ports providing external fluid connections to the inner ion
exchange column.
United States Patent No. 3,564,256 describes a rédioisotope
20 generator in which the ion exchange column is in a cylindrical holder which
~is located within two box-shaped elements that are in tum located within

appropriate radiation shielding. The holder is closed by rubber plugs at

both ends, and the box-shaped elements have passages opposite each of
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) p rﬂb 2

respecti V%Y(Q%%ysgﬁ’ are located. At the outernost ends 0 e needl| es

* qui ck-coupli ng nembers are provided to enable a syringe VES&HO2PWAE ai ni ng
a saline solution to be connected to one of the needles and to enable a
coll ection vessel to be connected to th& other of 5 the two needles. This
docunent acknow edges that as the two syringes forma closed systemthere
is no need for air to be withdrawn or added. United States Patent No.

4,387,303 d i e . 10N ,ch ait is introduced to
‘he o uate cannne MSSHMERORRAER TR LE WTLEH ot g pleRbeibed ¢ o
" delivery th | e collected has 0 a single bore as the air is
i ntroduced %ﬁ@g%ﬁh@e bgﬁﬁ%ﬁsﬂﬂm%'”@ﬁ??@ e edyOvided e engbles 801, 047
descri bes a di.spensin devi ce for a radioi sotope generator in which the
vial cont ai fYH@Je NessedcPRkIniBg jaralion sofidiondilbie dannestad fiocorfd abtheout t he

desired radi oi sotope fromthe ion exchange colum, is nounted in a carrier

- that is noveebtiesrasicioi esrmboatcoliedbrvidseitoise dbnaetdsdid thadbiRbesf t he seal
of the vial and to extract the saline solution. The drawi ngs of this

docUMents cl ¢ two nbbules! This daBEHANBwISRAS At (1R 4 pgpged! es one

to deliver air and one to collect fluid. ‘II' I spensi ng €’ is intended
Fotati onal iba UL SERARBRTE (Y sRBg BEARIbG NGBl by S0 Sar iy of
ncont rof 1 ed i nt roduc P R0 SEteF PtenidVorib 387302 AESHIbas ApoISRUaRe noedl e
int em | S ! !;jtlagesi:[atf&‘tirel %H:Eh glas i55 fn%rggh%gg to the eluate conduit via a branched
pipe so that the hollow spike qsed to delivery the eluate to be collected has
10  asingle bore as the air is introduced into the fluid upstream.
United States Patent No. 4,801,047 describes a dispensing
device for a radioisotope generator in which the vial containing the saline
solution that will be used to flush out the desired radioisotope from the ion
exchange column, is mounted in a carrier that is moveable relative to the
- 15 hollow needle used to pierce the seal of the vial and to extract the saline
solution. The drawings of this document clearly illustrate two separate
. spaced apart hollow needles one to deliver air and one to collect fluid. The
_'dispens.ing device is intended to penetrate an elastic stopper and so
prresents the problem that any rotational movement of the eluant container
20  will result in tearing of the stopper which in turn destroys the aseptic
enyironment through the uncontrolled introduction of air into the system. A

~ similar dual needle system is illustrated in US 5,109,160.

Although piercing devices are known that employ a single




Al t hough piercing devices are known that enploy a si ng%ge%éaéi@g er 2006
4 spike with two channels such as that illustrated in , 211,588 such

pi erci ng devices have been restricted in their application in general to

i ntravenous systens. The exanpl e enbodi ments seek to provide a radioi sotope
5 generator that is sinple in construct#on but which ensures the necessary
degree of sterility and radiological protection is maintained during use.
In accordance with a first aspect of the present invention, there is

provi ded a ] | ' b B ' ive
consiituent%ﬁK%ﬁ@ﬂQ@%ﬁ@Eﬂg%%%gggﬁﬁ%&H%qgﬁggﬁﬁggigﬁéﬁ%i?gagt |H which is

| ocated an isot.0 10 cont ai.ner housi ng. a,radi oactive.isoto t he shi el ded
chanber | ncPEIFIRG eFicpS MR been st ated Inthel ARALETIRTIn SPRHEG: ng ends of
the isotope container and a fluid conduit extending fromeach of the first
and second fravano¥saYiemMSons to a fluid inlet and a fluid outlet
respectively characterised in that the fluid inlet conprises a single

spi ke havi ng a subst circ

tiall ul gr 15 cross-section, . the, spi ke being
adapted to penetrat eaﬂPF’ee%‘ B'@re@g%ﬂﬁ”@f‘tsas‘?ﬂ%ép P“%‘i??ﬁ%d'e'ﬁngghavi ng two

bores, tghe first bore extending froma first aperture adjacent the tip of

the spiKe tgeneralonfhat isovimpla ngengirustiamputiwhichiensusatithe negegsa degiR®nd bor e

extendi ng: from a second, separate aperture in the spike to a filtering air

inlet. 20 Tefsterilily and ragiolegigalretastion it meitane@duin®WIR- noverrent of a vial

penetrated by the spike may not result in tearing of the rubber seal in a
] ~In accordance with a first aspect of the present invention, there

is provided a device for producing a fluid containing a radioactive constituent,
the device comprising: a shielded chamber within which is located an isotope
10  container housing a radioactive isotope, the shielded chamber including
first and second fiuid connections to opposing ends of the isotope container
and a fluid conduit extending from each of the first and second fluid
* connections to a fluid inlet and a fluid outlet respectively characterised in
that the fluid inlet comprises a single spike having a substantially circular |
15  cross-section, the spike being adapted to penetrate the rubber seal of a vial
and the spike having two bores, the first bore extending from a first
- aperture adjacent the tip of the spike to a fluid connection with the fluid-
) conduit and the second bore extending from a éecond, separate aperture in
| the spike to a filtering air inlet. A _
20 - Thus, with the example embodiments rotational movement of a
vial penetrated by the spike may not result in tearing of the rubber seal ina
manner thaf may r_esult in the ingress of unfiltered air. Thus, this construction

~ of radioisotope generator may ensure that the aseptic conditions




manner that may result in the ingress of unfiltered aijgg.JBUSe 2bdH S

~construct {4@y3098274 adi oi sot ope generator may ensure that t d
" conditions 13 Septenber 2006 WO 03/088270 PCT/ GB02/ 05613 éﬂe‘%ﬁﬂénﬁfeﬁ

generator are naintained during use. An enbodi nent of the present invention
will now be described, by way of exanple only, with reference to the
acconpanying drawings, in which: 5 Figure 1 illustrates a radi oi sotope
generator having fluid connections to the ion exchange columm in

accor dance ofithé geheraqloesehaintdineddufdng uged Figure 2 is an enl arged
cross-section of the fluid inlet of the isotope generator of Figure 1. 10

Figure 1 illustrates : hSi an outer
container 2, a top m'f{%% 3 \%ﬁ%ﬁqﬁghgggﬁﬁgweéggﬁrﬁﬁ%h?%e out er

cont ai ner r t op, cover ich is cured to the outer
contai ner Sestlbed APRRL B B Bic" S win B satefE GoamheryB3an | nner
shi el ded cgpt ai ner 5, Provi di ng shielding against radiation, is |ocated
whi ch 15 i SrBWEGSy BbVPiChhut not excl usively, made fromeither |ead or a
depleted wuraniumcore within a stainless steel shell. The shiel ded

contai nér 5 surrounddguret LijusiBates st midivisgopa geoeratachavigg flol um 7. The
ion exchange colum 7 preferably consists of a m xture of al um nium and

silica, ontconnbiiidnsiolthbdamereiandeldmniinh abcoidantadivakki preséritot ope, 99Md
is 20 adsorbed. The tube 6 containing the ion exchange colum has frangible
invention; and
o Figure 2 is an enlarged cross-section of the fluid inlet of the
isotope generator of Figure 1.
10 _ Figure 1 illustrates a radioisotope generator 1 comprising an
outer container 2, a top plate 3 which is sealingly secured to the outer
~container 2, and a separate top cover 4 which is secured fo the outer
container 2 over the top plate 3. Inside the outer container 2 an inner
shielded container 5, providing shielding against radiation, is located which
15  is preferably, but not exclusively, made from éither lead or a depleted
| t uranium core within a stainless steel shell. The shielded container 5
- surrounds a tube 6 containing an ion exchange column 7. The ion
exchange column 7 preferably consists of a mixture of aluminium and
silica, onto which molybdenum in the form of its radioactive isotope, **Mo is
20 adsorbed. The tube 6 containing the ion exchange column has frangible
rubber seals 8 and 9 ét opposing ends 10 and 11 which, as illustrated,

‘when in use are pierced by respective holiow needles 12 and 13,

Each of the hollow needles 12 and 13 is in fluid




rubber seals 8 and 9 at opposing ends 10 and 11 which ' ted,
when in use are pierced by respective holl ow needl es 1&@%%%%%%?5 ach of the

hol | ow needles 12 and 13 is in fluid 13 Septenber 2006 6 comruni.cati on
with a respective fluid conduit 14, 15 fghat are in turnin fluid

comuni cation respectively with an eluent inlet 16 and an eluate outlet 17.
The fluid conduits 14, 15 are preferably flexible plastics tubing. The
tubing 14, extending fromthe hollow needle 12, passes through a channe

in a5 cont &Pmumpﬂf&%fﬂh areeperthactuid condpisdd, 6§élmtrege1@tura IR fldids hi el ded
container 5, and then extends fromthe container plug 18 to the el uent

inlet 16. Tammumicaliprisspestivelyiwith dir elmenhinldtolt and ap etllate bBtleptises
through a channel in the shielded container 5 to the eluate outlet 17. The

inner shi elTHedluthobrduier 14 issardfreférbly TRIXIBIE DIEES tuigd! Theahbidgand so
there is a 10 free space 20 within the outer c?nt ai ner g@above thg shi el ded

cont st 514, SN RHE ARG B SEEIRTRAScR ou Bl & QR ERTY, 3, 12

extending from OW nee et” an uafe outlet as
the | engt hs h ' 15 .are both mych greater, than the m ni num
| engt h ?‘Stequf:ﬁ%ta}qeg pi@ﬁﬁ@ﬂ?géﬁﬁeﬁmq BRPHRRfFrIag ig,to%e fiieldedhe respective
el uent inlet 16_an§t 13 eluate outlet 17. The top plate 3 of the
radi oi sot opPHainer 2 8nd themextengdsifrong the gppiainar @it 18 ttheugienhinist
“respective eluent inlet and outlet conponents project. The eluent inlet
and el uate Hit The tebing dife extendirg franhthiedidliow nealléds, pasddsohghughnat he case
of the inlet conmponent the hollow spike has 20 two holes, one for the
passage of dHanne! imnieihiclibdcohiiterBm s ttRbelbatcdoutiet 17. The inner
shielded container 5 is smaller than the outer container 2 and so there is a
10 free space 20 within the outer container 2 above the shielded container 5.
‘This free space 20 accommodates part of the tubing 14,'15 extending from
the hollow needles to the eluent inlet and eluate outlet as the lengths of the
tubing 14, 15 are both much greater than the minimum length required fo
connect the holiow needles 12, 13 with the respective eluent inlet 16 énd
15  eluate outlet 17. |
~ The top plate 3 of the radioisotope generator 1 has a pair of
-apertures 21 through which respective eluent inlet and outlet components
project. The eluent inlet and eluate outlet components are each hollow
spikes 22 though in.the case of the inlet component the hollow spike has
- 20 two holes, one for the passage of fluid and one that is connected to a
- filtered air intet. This is more clearly illustrated in Figure 2 and shall be

“described in greater detail below. The hollow spike 22 consists of an

’elongate,. generally cylindrical, .\’spike body 23 and an annular retaining plate




* " of the top plate 3 whilst the holl ow spi ke body

filtered air inlet. This is nore clearly illustrated i1Eg%th6‘§28°@nd shal |

be. descridggldsigoreater detail bel ow. The hol | ow spi consists of an

" elongate, generally cylindrical, spike body 23 and an annBfE&BA¥MEHI ng

pl ate 13 Septenber 2006 WO 03/088270 PCT/ GB02/ 05613 7 24 which is
attached to or is noulded as a single part with one end of the spike body
23. The opposing end of the spike body 23 is shaped to a point and has an
aperture communicating with the interior of the spike body adjacent the

poi nt. Thi s 2daihitlés ssbel thhs is Ridifie 3d d so that 5 it is

capabl e of piercing a sealing %%@n@%a%edl%?%B%@m%??dp hea with

sanpl e vi al gp; I l.ning plate 24 forms a skirt projecting

out war dl y frglrlrggt g@s@ﬁkgﬁebégé%gb ﬁﬁﬂ‘lﬁﬁiﬁ Bl%lk%éﬁf*v@éd%hap%gnammtspi ke

< body or di sgﬁabi nuous il’{}-gt he formof a plurality of discrete projections.
The top cov At e CoMiBYiypRtingswih feintarioniaf the spkadedy 10 a pair of
apertures 25 .arran%ed so as to align with the apertures 21 in the top

plate 3 and?dR&pRidheRoinl dhis peinteshemhebigesptite bbdy 3PiikendRdyshat Thus,

each of the hollow spikes 22 is arranged to be held and supported by its

| ar & etihisne t piefin | th insid
o "the top plate a whi St The hol o no EHeRT e R RS tofRe o 15 e

t | witlhetim jalsC 4 t.g th teri f
the out er cont st mor SaleOTH ahuid RRninghIL R LREE 'S rdlEsid over 4°1 s

the outer contai ner 2. Each one of

I ted at ; that | haped t ' d t
el ther an 120ty T8 Bl Lo 23 Mg iy bR ¢2Bfibusds aicund fmaBikebol h vi al s

are house ' of. the outer, container 2 and are not exposed to
radi ation qao?ﬂztcﬁj aqgcontmuous i the form of a plurality of discrete projections.

The top cover 4 of the radioisotope generator 1 also includes
10  apairof apertures 25 arranged so as to align with the apertures 21 in the
top plate 3 and shaped to allow through passage of the spike body 23.
Thus, each of the hollow spikes 22 is arranged to be held and supported by
its annular retaining plate 24 by component supports 26 proVided on the
inside of the top plate Swhilst the hollow spike body 23 projects through
15 the apertures in both the top plate 3 and the top cover 4 to the exterior of
the outer container 2. Each one of the apertures 25 in the top cover 4 is
located at the bottom of a well 27 that is shaped to receive and support
' _either an isotope collection vial or a saline supply vial. Thus, both vials are
hoqsed outside of the outer container 2 and are not exposed to rédiation
20  from the ion exchange column 7.
In order to supply the ion exchange column with the chloride
ions required fof elution of the radioisotope, saline solution is drawn

through the ion exchange column 7, by establishing a pressure differential




20 fromthe ion exchange colum 7. In order to supply (tbhe dap exehange
columm with the chloride ions required for elution of the radi ol sot ope,
sal i ne soMR Y378 drawn through the ion exchange col urm PET/GRI205613
establishing a pressure differential 13 Septenber 2006 WD 03/088270

PCT/ G802/ 05613 8 across the ion exchage columm. This is acconplished by
connecting a saline supply vial to the eluent inlet 16 which is in fluid
comuni cation with the top end 10 of the ion exchange colum 7 via the

tubing 14 a I n tin n |l ection vial
~to the el uaagmggmé;r&nsgﬁ@%?éﬁl@ﬂi ﬁ%ﬁg%&%&@ﬁﬂ%@?ﬁ%@hﬁ%@ he bottom
end 11 of the ion xchange columm 7 via . the, tubing 15 and hol | oy needl e
13. The pre§§|lﬁ'fees‘—'pcm?¥ Vil Kniealuen et 16 Whislz s lﬂﬁuﬁ? POMENEHCARB Wi d
pressure of the saline in the supply vial and the extrenely | ow pressure
in the evacihettep etdl 1@of therion iexthangehtalumnng2 vigrhedubingofd amthelidw ne
solution through the ion exchange colum 10 7 to the collection vial

carrying W héedlé 12hendlenrgidcting andivaicagteansolletton hiaMo the duglersutiétt he hol | ow
spi ke 22 of the eluent inlet 16 is a single body 28 which is substantially

circulars i ”1?Wﬁftﬁﬁ'@%tﬂhiﬂ"c&ﬁﬁlu'ﬁﬁ:%ﬁ?ﬁ%hgtﬂggﬁt%?n _?ﬁg 1'1?&%@%& 0 opposed

apertures in the sharpened point o e first the bores 29

is a eluate r ' . i t | ] t | | ui d
" connection %)?C%?ﬁggs%%lhﬁﬁﬂméﬁﬁ% @‘ﬁ@&?‘ﬁﬁ“’"@m@%g% ?ﬁ%@leﬁ%%ﬁ%ng 14. The
second of the two bores 30 is an . air bore .and leads_to a filter chanmber 31
and an air WEP@%QF‘S,@S@%%@&ﬁatWeV“F%Of g pEessUie Ohiespaliag, indke
illustrated, are both adjacent the tip of the spike,

supply vial and the extremely low pressure in the evacuated collection vial.

This urges passage of the saline solution through the ion exchange column
10 7 to the collection vial carrying with it the daughter radioisotope.
As shown in Figure 2 the hollow spike 22 of the eluent inlet 16
_is a single body 28 which is substantially circﬁlar in cross-section and has
- two bores 29, 30 leading to opposed apertures in the sharpéned point of
the spike. The first of the bores 29 is a eluate bore and communicates
_15 directly with the outlet fluid connection of the spike which is, in turn,
. connected to the tubing 14. The second of the two bores 30 is an air bore |
- and leads to a filter chamber 31 and an air hole 32. Although the two
apertures in the spike, as illusirated, are both adjacent the tip of the spike,
this is not necessary in all cases. The aperture for the air bore Vmay be
20 located Iower'down the body of the spike. The filter chamber 31 preferably
contains a filter disk 33 of a material suitable for extracting bacteria from
indrawn air such as PTFE (polyietrafiuoroethylene) and PVDF

(polyvinylidenefluoride).




this is not necessary in all cases. The aperture for tlﬁge p& may be 20
| ocat ed | ewgess@dewn t he body of the spike. The filter c rr‘gé .1’6? erably
~contains a filter disk 33 of a material suitable for extrac |ng er a
from indrawn air such as PTFE (pol ytetyafluoroethyl ene) and PVDF

(pol yvinylidenefluoride). 13 Septenber 9006 WO 03/ 088270 PCT/ GB02/ 05613 9
This construction of fluid inlet ensures that the saline solution can be
wi t hdrawn fromthe vial without air, which is necessary to equalize the
pressure within the vikb coastrectiomgpoftilud hileti ghstreshabicesaimeaidiaisd v, as a

- single spike of substantially circular cross-section is enployed to

penetrate Scdrhie 94tAbiravn from ﬁﬁé‘\hé‘l%ﬁ*io@t air’ Ghii i%’?‘?éceﬁ?é{r?ggngugﬁ d he vial

'w/hthlhnthﬁ wel | 27 does not resul |Ptear|ng or otd c ](c)tﬂe seal
asepti o corloryarurs i ﬂ%’hﬁﬁﬁeﬁﬁ%ﬁ’@ Ao SFleEfoR. M&RimPoBaflE staus, the

enbodi nent of lt he. 0| %g@(%gﬁ '% rator 10 descri bed above pI’OVI des a
more reliabl"&d'grd! '@fcf Y plFropRsection feemplyedio pgarbatt opes
under aseptjc conditions. Further and alternative features of the

“radi oi s toﬁ@e§§ﬁb‘i’fé{'6ﬁaﬁﬂa visl, rotatiopabieyement of thesvialuwithiio thefvelll®Y gener at or
are envisaged w thout departing fromthe scope of the present invention as

cl ai med i n ddes rapesideio tebengrer ofter Hanfeset tertherscaPRRich\WRIgABHEGRR 70
PCT/ GB02/ 05613

the ingress of unfiltered air and a breach of the aseptic conditions under

which the radicisotope is harvested.

. Thus, the embodiment of the radicisotope generator
10 described above, provides a more reliable and effective device for the
collection of radioisotopes under aseptic conditions. Further and
- alternative features of the radioisotope generator and of the process of

construction of the generator are envisaged without departing from the

scope of the present invention as claimed in the appended claims.

15




10 CGLAIMS 1. A device for producing a fluid containiRg.ga.sadbg@ctive
constitue devi ce conprising: a shielded chanber V\@ 'E zﬁ: i's
ooy, Il e o ded

| ocated a pe contai ner housing a radioactive isoto%e
chanber including first and second fluid connections to opposing ends of
the i sotope container and a fluid condit extending fromeach of the first
and second fluid connections to a fluid inlet and a fluid outl et
respectively characterised in that the fluid inlet conprises a single

spi ke having a substantially circul g difjagr oss-section, the spike being
adapted to penetrate the rubber seal of a vial and the spike having two
bores, the first bore extending froma first aperture adjacent-the tip of
the spike to a fluid connection with the fluid conduit and the second bore
extending froma second, separate aperture jn the spike to.a filtering air
Tt 18 o %h hrviEedar BIokGRE # UG GNINING 7 (oS abisraSiRg TN out of
housi ng which supports the fluid inlet and the fluid outlet and the spike
of the fl uitte devicetcompiising:sa shieldeshchambgravithinavhieh ishlecateden housi ng. 20
3. A device as clained in claim2, wherein the outer housing defines a

wel | abgut jshteparentalner idusingh raficabtivdizotayics ¢he shickiddschdrhiservel | bei ng
structured to receive a vial. 4. A device as clained in any one of the

precedi ng %éﬂjﬂﬁg feessd Qﬁé&?d idfid donhbefid ot gpdsEEndP bt MNsotdpéi | ter

- di sk of polytetrafluoroethyl ene.
container and a fluid conduit extending from each of the first and second
fiuid connections to a fluid inlet and a fluid outlet respectively characterised
in that the fluid infet comprises a single spike having a substantially circular
10  cross-section, the spike being adapted to penetrate the rubber seal of a vial
and the spike having two .bores, the first bore extending from a first
aperfure adjacent the tip of the spike fo a fluid connection with the fluid

conduit and the second bore extending from a second, separate aperture in -

the spike to a filtering air inlet.

15
2. A device as claimed in claim 1 further comprising an outer housing
‘which supporis the fluid inlet and the fluid outlet and the spike of the fluid
infet projects through an aperture in the outer housing.

20 3. A device as claimed in claim 2, wherein the outer housing defines a

well about the aperture through'which the spike projects, the well being

structured to receive a vial.

4, A device as claimed in any one of the preceding c[éims, wherein the
25  filtering air inlet contains a filter disk of polytetrafluoroethylene.




