WO 03/ 088270 PCT/ GB02/ 05613 1 RADI O SOTOPE GENERATOR The present invention
relates to a radioi sotope generator of the type commonly used to generate
radi oi sotwpas/o882¢h as netastable 5 techneti um 99m (99niTc) PCTHGBOAIOXIBROSI S
and / or treatnment of disease in nuclear nmedicine constitute one of the
maj or applications of short-lived radiqisotopes. It is estimated that in
nucl ear medi ci ne over 90% of the diagnostic procedures perfornmed worl dw de
annual |y use 99mlc | abel |l ed 10 radi o- pharmaceuticals. G ven the short

hal f-1ife of radi o-pharmaceuti it is helpful to have the facility to
generate suitabl e radioi sotRARIOISOTOPE GENERAKORy| v, t he adoption of
portabl e hospital / clinic size 99nilc generators has greatly increased
over the years. Portable radi oi sotope generators are used to obtain a
shorter-1lived daughter radi oi sotope which is the product of 15 radi oactive

decay of a longer-|i v paisent invafiion fslhripeo aigididisotopeeneestoren a bed in
an i on exchange colum. Conventionally, the radi oi sotope generator

i ncl udes skhy i i ARAS: <A Bi he parent

r adi oi sot Ogg&gfﬂdé‘ngorﬁmﬁft&hﬁﬂﬂn%%%ﬂ;q g?h%%&?l ng tsﬁ@p?{g%g%ﬁer E%?Iéot ope from

t he col rmtvvith an ﬁgua 8w g3uch as saline solution. In 20 use, the eluate

i s passed t‘ﬁ?'Hlf‘éWr@' m Ta thange colum and the daughter radioisotope is
collected in solution_with the eluate, to be used as required. In the case

of 99niTc, this radi oi 5% HfRONOSIS 3Rd HeY Heatment,of diggase in nuclear

medicine constitute one of the major applications of short-lived

radioisotopes. It is estimated that in nuclear medicine over 90% of the
diagnostic procedures performed worldwide annually use **™Tc labelled

10  radio-pharmaceuticals. Given the short half-life of radio-pharmaceuticals, it
is helpful to have the facility to generate suitable radioisotopes on site.
Accordingly, the adoption of portable hospital / clinic size **™Tc generators
has greatly increased over the years. Portable radioisotope generators are
used to obtain a shorter-lived daughter radioisotope which is the product of

15 radioactive decay of a longer-lived parent radioisotope, 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
radioisotope 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 T, this radioisotope is the principle product



WO 03/ 088270 PCT/ GB02/ 05613 2 of the radioactive decay of 99Mb. Wthin the
generator, conventionally the 99M is adsorbed on a bed of al um nium oxide
and decaywotod/ogeemer ate 99nmlc. As the 99nmc has a rel ati velCy/GBo05613
half-l1ife it establishes a transient equilibriumwthin the ion exchange
colum after approximately twenty-four 26 hours. Accordingly, the 99nic 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 ronpts .an jon e nge. reaction, in which the ch]oride ions
di spl ace 9@2#59 E?EHQ'O%‘EHV y q)%%%ﬁe?’xgg@ tb? gengrajopicanvaienalydng, it is

hi ghl y des%gab[e for 10 the radi oi sotope generation process to be

per formed underis adepibed orcahedtaf@igminium axide and ldechys tregemreraigyr ess of
bacteria into the generator. Moreover, due to the fact that the isotope

used in thé&Tiy Aschafacdasiamelatdiely BRogdmitlde (trestsblishdseacansient and i s
thereby extrenely hazardous if not handled in the correct nmanner, the

radi oi sot opeygRmBhRivitAi tREGEE eRcRarff doluftatst rBﬁHagé RiveHtfdur
radi ol ogically sare conditions. Therefore, current radi Oi sotope generators

are COnELT HEAR ABCBARY BTN oblotla doll o BIARERREBLS, o
R O e s N N
| ocated within two box-shaped el enents that are in turn |ocated within
appr opr i at éhicai@hdbhe den sxehangieneplumne His GEIMPts an ipneekdhangaBaetiof,ugs at
in which the chloride ions displace **™Tc but not **Mo.
In the case of radio-pharmaceuticals, it is highly desirable for
10  the radioisotope generation process to be performed under aseptic
conditions i.e. there should be no ingress of bacteria into the generator.
Moreover, due to 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 radioisotope generators are constructed as closed units with fluid
inlet and outlet ports providing external fluid connections to the inner ion
exchange column.
United States Patent No. 3,564,256 describes a radioisotope
20 generator in which the ion exchange column is in a cylindrical holder which
is located within two box-shaped elements that are in turn 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



bot h ends, and the box-shaped el ements have passages opposite each of WD
03/ 088270 PCT/ GB02/ 05613 3 the rubber plugs in which respective needl es
are | ocatwa0.03/882tthe out ernost ends of the needl es qui ck- @cu@BRYSGTRNMTDEr S
are provided to enable a syringe vessel containing a saline solution to be
connected to one of the needles and toqenable a collection vessel to be
connected to the 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 describes a

r adi oi sot optegaibeapPbigsiin Which Fespective nepdlesaredecated: WY the odtesmeshdui t vi a
a branched pipe so that the hollow spike used to delivery the eluate to be
col | ect ed hesds @bthe eedite qbickecapling enanbeissaneirovideddd anabte ahe fl ui d
upstream United States Patent No. 4,801,047 describes a dispensing device

for a radi ogpiiRPeesgeNesMbiNing B séiihesolltRrvodle 6oHHaHtEd Roh&of &/ i ne

solution that wll be used to flush out the desired radioi sotope fromthe

on_exchanggeel Wil tolchaBR A 'cBllecbriy & iPbe EBRfedBa B YR@RIRy/cF At ve 1o

the 15 hol | ow nee used to prerce e seal 0 e via 0 extract the
sal i ne olyti,on. The draywngs of this docupment clearly illustrate two
separ at § sﬁ‘z?ct&'&’ '&%%Cﬁ?s-himso‘%’%&w&%%’f%d@%aéhﬁbﬁ hﬁ?"’%ﬁﬂ"@?@ to col | ect
fluid. The _dispensing device is intended to penetrate an el astic stopper
and so preSEma cloged systanetherads nameaddoreirda fe wihdiaumiordddase el uant
container 20 will result in tearing of the stopper which in turn destroys
the aseptic environnbnited GtategPatast Noc,387 @303edesanbesduradiaisotopeai r i nto
the system A
generator in which air is introduced to the eluate conduit via a branched
pipe so that the hollow spike used 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
dispensing device is intended to penetrate an elastic stopper and so
presents the problem that any rotational movement of the eluant container
20  will result in tearing of the stopper which in turn destroys the aseptic
environment 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



simlar dual needle systemis illustrated in US 5,109, 160. Al though
pi ercing devices are known that enploy a single WO 03/088270 PCT/ GB02/ 05613

4 spi ke vwohswstz7channel s such as t hat
pi erci ng devices have been restricted in their application in general
i nventjon seeks to provide a radioi sotope
Is sinple in construction but which ensures the necessary
protection is maintained during use.
In accordance with the present inventiagn, there |%u£rovided a device for

produci ng askikevithcue @Qﬂﬂﬂjs gUeh as Saattillusiratemh it U

a shielded chanber within which is |ocated an isotope 10

I ntravenous systens. The present
5 generator that
degree of sterility and radiol ogi cal

conpri si ng:

gfl 1,588esusbyi ce

illustrated in US 2C21GR0138813uch

to

cont ai ner hpiesting devicadinaaetbean lestiodae jn thieér appliebtitdirchemdral toi ncl udi ng
first and second fluid connections to opposing ends of the isotope
mn@\,@néuygybt@ﬁmdwt extending fromeach of the first and second
connectlons to a fluid inlet and a fluid outlet respectively

cont ai ner
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cross-section, the's be ng apted to

t he

Fe ?‘?@%ﬁﬁ?ﬁbﬂﬁ?&@ﬁ%ﬁ“ el tﬂﬁgﬁﬁ%ﬁgﬁv PEERSAY he pi ke

onnection with t lyid conduit and the second bore extending
ﬁi%gregajaﬁt%ﬁ Iy aa@rr@@p@glqa | profection isemeBitained dusingritseai r i nl et .

with the present invention rotational novenent of a vial

In accordance with 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
container housing a radioactive isotope, the shielded chamber including
first and second fluid 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 fiuid outlet respectively characterised in
that the fluid inlet comprises a single spike having a substantially circular
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 second, separate aperture in
the spike to a filtering air inlet.

Thus, with the present invention rotational movement of a vial
penetrated by the spike would not result in tearing of the rubber seal in a
manner that would result in the ingress of unfiltered air. Thus, this

construction of radioisotope generator ensures that the aseptic conditions

20



penetrated by the spi ke would not result in tearing of the rubber seal in a
manner that would result in the ingress of unfiltered air. Thus, this
const ructworn3mss2radi oi sot ope generator ensures that the a®eptGRN208061di ti ons
WD 03/ 088270 PCT/ GB02/ 05613 5 of the generator are maintai ned during use.
An enbodi ment of the present inventiongM!|l now be described, by way of
exanple only, with reference to the acconpanying drawi ngs, in which: 5
Figure 1 illustrates a radioi sotope generator having fluid connections to
the ion exchange columm in accordance with the present invention; and
Figure 2 isoféhe%Pﬁ?%%la'@r'@@ﬁlt%@@aid&ﬁ'nefusﬁhe fluid inlet of the isotope
generator of Figure 1. 10 Figure 1 illustrates a radioisotope generator 1
conprising an outer Anetiiodgnent ofdhegiepenttieveition wil iaw beal i ngl y secur ed
to the outer container 2, and a separate top cover 4 which is secured to

the outer desrtibedey Wag\oflexbivpld oplyplhitheefbrehees talthet decoppattyimpnt ai ner 2
an inner shielded container 5, providing shielding against radiation, is
| ocat ed Whifrhuiiysl  Whihher ably, but not exclusively, made fromeither |ead
or a deplete raniumcore within a stainless steel shell. The shiel ded

OO e ey Sur i Vsl ATLBBA deH SR AR A, - T
stlica, ont g A eiondT thadeh rchingd Solufin inHccordancs i fhe present’ OPe: 99N
invention; and
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 to 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 s preferably, but not exclusively, made from either lead or a depleted
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 at opposing ends 10 and 11 which, as illustrated,

when in use are pierced by respective hollow needles 12 and 13.

Each of the hollow needles 12 and 13 is in fluid



20 adsorbed. The tube 6 containing the ion exchange columm has frangible
rubber seals 8 and 9 at opposing ends 10 and 11 which, as illustrated,

when in uwe oatwgs2pi er ced by respective holl ow needl es 12 amdTARB02@50B8 of the
hol | ow needles 12 and 13 is in fluid WD 03/088270 PCT/ GB02/ 05613 6

communi cation with a respective fluid cgnduit 14, 15 that are in turn in
fluid communication respectively wiwth an eluent inlet 16 and an el uate
outlet 17. The quid conduits 14, 15 are preferably flexible plastics

t ubi ng. The tubing extending fromthe hollow needl e 12, passes through
a channel |ﬁ0@"51rtt‘éﬁ¢t0£|| maﬁeaeema/e fiichcopguit 44, 15 éhatmsenn Barn flgidio to the
shiel ded container 5, and then extends fromthe container plug 18 to the
el uent inl eComﬂrﬁmid’é‘tntnebpeqim‘By withtaeneluegt intedrh6t dred Bplelusic meddt €7.13,
passes through a channel in the shielded container 5 to the eluate outlet

17. The i nnghe fhicetsiRLiteont, isnge ;ﬁefe‘?al@lgenelxme mcéh@olﬁ?t Thed@bingi ner
and so there is a 10 free space 20 wthin the outer container 2 above the

2 420 oHEER T RS PREE £2 PESBRIRERIER g il Lot
i i e erGoHAPE B RO tba%lamé’hi‘e%&éém%%rﬁﬁﬁa@&é tag SRR h the
respective eluent inlet 16 and 15 eluate outlet 17. The to plate 5 of the
radi oi sot opeoryainer 2 and thep extengsifrorg the a%réﬁamﬁr@ugiBttwthﬁl
respective eluent inlet and outlet conponents project. The eluent I nl et
and el uat e 96t [Tee tubmgolis eixteralirg Favhthedidllow needle 13, passes through a
channel in the shielded container 5 to the eluate outlet 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 to
connect the hollow needles 12, 13 with the respective eluent inlet 16 and
15  eluate outlet 17.
The top plate 5 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 inlet. 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



spi kes 22 though in the case of the inlet conmponent the hollow spi ke has 20
two holes, one for the passage of fluid and one that is connected to a
filtered wrosiosd2ed . This is nore clearly illustrated i n FiPpgurGBo2/osid shal |
be described in greater detail below The hollow spike 22 consists of an
el ongate, generally cylindrical, spike pody 23 and an annul ar retaining

pl ate WO 03/088270 PCT/ (GB02/05613 7 24 which is attached to or is noul ded
as a single part with one end of the spike body 23. The opposing end of
the spi ke body 23 s shaped to a point and has an aperture conmuni cating
with the i n2éMhigh isfattasbedpios inapuldecips asitgle parbyithoneemdsofgbent ed end
of the spike body 23 is shaped so that 5 it is capable of piercing a

seal i ng nendpikedodyy 26heT heypppasingent\of tle sgikeviady 2&ismhmpeddbsa pdihe annul ar
retaining plate 24 forns a skirt projecting outwardly fromthe spike body

23 and nmay Hed RESEhHpRHré COHMAuRIBALISPIMIA thd AhErieF ofiiheCsPikd bo@ps in the

formof a plurality of discrete projections. The top cover 4 of the

radi oi sot OpEOgQSQﬁrtﬂéﬁ?ieﬂt. *Iﬁ%abiﬁ%dﬁﬁ? of t?lﬁeeépiggiobrog&‘;zﬁéi@?h%ﬁéﬁS%ﬁgtgat’” ranged

so as to align wt apertures n ed to
al I ow t hr ough pas e.of the spike body, 23. us, each of the hollow
pi kes 301 IS SRERIRR SiereiBS nckar Dadnetbraie el vps ZEmonll unc: o ni ng
pl ate 24 by conponent, sup_Por ts 26 provided on the inside of the top plate
3 whi | st t heithgemple ¥isisce ! Be @pnular gelginieg plate 24 fgrms 2 skird PEgesting es in both
the top plate 3 and the top cover 4 to the exterior of the outer container
2. Each oneoutfvardly fegre theispike 2©dyr23 ard gy e centimudus aroand tieel spiket he
bottomof a well 27 that is shaped to receive and support
body or discontinuous in the form of a plurality of discrete projections.
The top cover 4 of the radioisotope generator 1 also includes
10  a pair of 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 3 whilst 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
housed outside of the outer container 2 and are not exposed to radiation
20 from the ion exchange column 7.
In order to supply the ion exchange column with the chloride

ions required for elution of the radioisotope, saline solution is drawn

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



either an isotope collection vial or a saline supply vial. Thus, both vials
are housed outside of the outer container 2 and are not exposed to

radi at i orwo203/08820m t he i on exchange colum 7. I n order toPpsapgmog/osdie i on
exchange colum with the chloride ions required for elution of the
radi oi sotope, saline solution is drawngthrough the ion exchange colum 7,
by establishing a pressure differential WO 03/088270 PCT/ GB02/ 05613 8
across the ion exchange colum. This is acconplished by connecting a

saline supply vial to the eluent inlet 16 which is in fluid conmunication
with the tasosshinelionsxchaage saluaX®hAR§dS ascamrlished By cRBNeGINGR 14 and
hol | ow needle 12 and connecting an evacuated collection vial to the eluate
outl et 5 Isalinkbisupplysialitoftheietlerdimeati@ sthignisvinfluid eembutnicationrwitll of t he
i on exchange colum 7 via the tubing 15 and hol |l ow needl e 13. The pressure

di fferenti gheitGp 8ad Al dfthedomexshdrigéccallimnlevial thedulpingsisiad hblidgwe sal i ne
in the supply vial and the extrenely | ow pressure in the evacuated

col L ect ! on néde 12 AG%dH@RAind R AGRuAed Afebn DRI RIMHY difite Gial the 1 on

exchange colum 1 to l'ectron vial carrying w It t daught er

16 s 8 o tivaRpdagY But herRthEetoh diu e ERAE 1o e W ocs- cect i on
oo ehenaR eotmatokd T GG S BRRIEToRP AL 38, e Hnpli
comuni cates 15 directly with the outlet fluid connection of the spike
whi ch is, idifferential is estatdished byovittue of the fhid paesstine of wwealinsfintthe t wo bor es
30 is an air bore
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 circular in cross-section and has
two bores 29, 30 leading to opposed apertures in the sharpened 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 illustrated, are both adjacent the tip of the spike,
this is not necessary in all cases. The aperture for the air bore may be
20 located lower 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 (polytetrafluoroethylene) and PVDF

(polyvinylidenefluoride).



and leads to a filter chanber 31 and an air hole 32. Al though the two
apertures in the spike, as illustrated, are both adjacent the tip of the
spi ke, tWD3/0882mot necessary in all cases. The aperture fPeT/GBYR/05G18 bor e
may be 20 | ocated | ower down the body of the spike. The filter chanber 31
preferably contains a filter disk 33 af a material suitable for extracting
bacteria from indrawn air such as PTFE (pol ytetrafl uoroethyl ene) and PVDF
(pol yvi nyl i denefl uoride). WO 03/088270 PCT/ GB02/ 05613 9 This construction
of fluid inlet ensur that the saljne solution can be withdrawn fromthe
vial without air, whiQHSCONplEeeionehfiuidi %ﬁ%@sthﬂéﬁ%ﬁ\éﬁf&%?@uﬁmhin t he
vial, entering the fluid flow Mre inportantly, as a single spike of
subst ant i alday ke withteawre frosstheedal withaw adnpihighets necessanttorquadizehe seal of
the saline vial, rotational novenent of the vial within the well 27 does
not result thétpﬁﬁdrégvimin tHeheial, dnteriyg) the fiuie flowal Moke iphportagitly, asanit  the
ingress of unfiltered air and a breach of the aseptic conditions under

whi ch the I<hieispeastsubBAIRIaNG Hirélar RS-sddiBnag BAIORAY toberidifut

radi oi sot ope generator 10 descri be ove, provides a nhore reli ab?e and

ef fecti ye i t I k 1.Qi . },C
condi ti nsqﬁéﬁ%ghéﬁhgr%(ﬁngﬁlﬁ%’r ﬁ’%‘#%' ﬂio{%’eﬁ?%ﬁ OZ%‘?R%? }A){ﬁtﬂﬁﬁ{hse @%ggygener at or
and of the process of . construction of the ner ator, .are .envi saged w t hout
departing. fd05HNAtEeSUEiLEABNT OF GMETAMRTS IR e Tom Wich MigRRETTRE ¢ he
appended cl ains. 15

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

which the radioisotope is harvested.
~ Thus, the embodiment of the radioisotope 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



WO 03/088270 PCT/ GB02/05613 10 CLAIMS 1. A device for producing a fluid
containing a radioactive constituent, the device conprising: a shielded
chanber wwoOliB0882M6 ch is | ocated an 5 isotope contai ner ho®ETNEBA/05613

radi oactive isotope, the shielded chanber including first and second fluid
connections to opposing ends of the isofgppe container and a fluid conduit
extending fromeach of the first and second fluid connections to a fluid
inlet and a fluid outlet respectively characterised in that the fluid
inlet conprises a single spike haviggdﬁaggbstantially circular 10
cross-section, the spike being adap penetrate the rubber seal of a
vial and the spi ke 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 in
the spi ke tio a fA Heeicerfor produicimged fluitiicontaifindea radioastivel eonstitlient, cl ai m 1
further conprising an outer housing which supports the fluid inlet and the

fluid outl%e@@9icbftﬁ>rﬁ;ga5§1§g:0$Asgi@raé‘d SHetnbérnRAINRVIGLR 3 RchifPaigh an aperture

. n .
in the outer housing. evice as clainmed in claim2, wherein the

out €T 8 80 oM Bl oablfs PRBGHIRa gl 1o opl ke
i et cont dnANIRST 2id SPERNERUBGRPREEISIY oY B of the fsofope "0 !

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

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

aperture adjacent the tip of the spike to 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 supports the fluid inlet and the fluid outlet and the spike of the fluid
inlet 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 claims, wherein the
25 filtering air inlet contains a filter disk of polytetrafluoroethylene.



