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I NFUSI ON SYSTEMS | NCLUDI NG COMPUTER- FACI LI TATED
MAI NTENANCE AND/ OR OPERATI ON AND METHODS OF USE

WORBMATEDR2APPLI CATI ONS The present applicati on BPCHUS09/047031

priority to the following U S. patent applications:
U S. patent application serial No. 12/137,356, filed
INBUSTAN S YATEWS [[NSLUrEHN&COWTEmHMLS@AITED MAINTENANCE

/ fil
appl 1 ohi 1 on A i ORBRATIMGINBeaE 1088 Fkrse 1,

2008; and U.S. patent application serial No.
12/ 137,377, filed June 11, 2008. TECHNI CAL FlI ELD The
pREEAMED ARRRIGARONS t ai ns to systerrs t hat generate

d i i ophar t
o eSS TRt e he R Pt priepht o
NERIpNERRALAE SAPAERATapPREHBh s @ikl NSACKERONE MbEharr11, 20%8 US.

medi ci ne_enpl oys radi oactive materi al for therapy

g @Bphcath)maglahblo P53 @h fided kot oh. 280G rSa phtgn{ @piipation

RNy B Ieat HRAIRRS | £ 2Pl SRR alfbiicaliB Soriad No.

bm/eijQme&mm n1,2008di oi sot ope generator, that are
injected or infused into a patient. The i nfused dose

radi opharmaceutical is absorbed by cells of a
Qﬁﬁéﬁil g gLpf the patient, and emts radiation,
Ich is detected by a PET scanner, in order to
g ener dl'le @oscntiagentai felt@inotg aystermwtheb(@ffpﬂae: aid iafuse
g@ Fctlve ] sot ope, MhlchlﬂgX be used for PET, is
ahaiFacgYicalsy BidueE BiEHG A st iafludmeicampatsy-

qaghéﬁxﬁﬁéﬁ&h%u%%nﬁkﬁéﬂ&ﬁh&@tOpe generator, which
yields a saline solution of Rubidium82, via elution,

Is the Cardi 0Gen-82(r) available from Bracco
5%&&323%5@@ nc. (Princeton, NJ). A PET scanner in

ith i nfused doses of radi opharmaceutical s
may ah§ecl8f nfdiiRY 8dplbs fldasabiivy/mbleARIFof 1Ry ahe didofbstic
exanpl e, through the coronary arteries of a patient.

S@tagu}g Poaition epassem tam@g@pby SEDriabnpiype e dwg@osﬁlg imaging,
\?Jhlfﬁ' 8’9 g% éi?) n%sm%rt({‘ ocph[arrnacegg rfefig?t eaeaprld I n 1ratC g&)y Qiftfon within

ceu al’s are rel 8OV

wr f@eloidofoprsHeratol tRatead Bijoctaindr @iised aty a phti@ACThe infused dose
injected dose for the patient. Efficiency in carrying

traqipphpsmascysied s asorbedbiyilly otretergch Brasns ofrthe Batieht. @af emits
REESAGNE) 101”3 Vé@{eé‘ﬁytarpﬁ"fq ?cscl n&Y RSt 183 :él r5Q4h 'nﬂg%e %f the

basi s @n e’to av0| uhnecessarily prolon
organ. An exarnple of a radioactive isotope, which may be used for PET, is Rubidium-

82 (produced by the decay of Strontium-82); and an example of a radioisotope
generator, which yields a saline solution of Rubidium-82, via ¢lution, is the
CardioGen-82® available from Bracco Diagnostics Inc. (Princeton, NJ). A PET
scanner in combination with infused doses of radiopharmaceuticals may also be
employed to quantify blood flow rate, for example, through the coronary arteries of a
patient.

Set up, maintenance and operational procedures for infusion systems that both
generate and inject doses of radiopharmaceuticals are relatively involved in order to
assure the safety and efficacy of each injected dose for the patient. Efficiency in

carrying out these procedures is highly desirable for technical personnel, who work



10

15

20

25

30

exposure to radioactive radiation. Thus there is a
need for new system configurations that facilitate

wWOorere/186323 ci ent set up, maintenance and oper at PORUS2009/047031

BRI EF DESCRI PTI ON OF THE DRAW NGS The fol | ow ng

draw ngs are illustrative of particular enbodi nents of
twigh fircesgntenisronentoutne bash dndeva@fldtike doaviodt ulricntdsarili@rolonged
scope of tge |nven igon. The ﬁramﬁng 3re not to sc%l
(%ﬁp%g B3 ‘é’@%ﬂVé’d)a igfiep. aFsithre A Beaddpr Resysfem configurations
GRN ORI ORoW dcRECPHRIANAhARE ahBoplifidip! | oW ng

detai | ed descri ption. odi ments o e present

invention will hereinafter be described in conjunction

o B R R o PP WIRRRS "o 11Tl per epect i ve

vi ew theaﬂallb'mﬂgsdr%m%y§1teQHhstf5‘d@1‘}Q bFpEcil®r SRPRliments of the
enbodi nent s of fpr esent invention. Figure IBis

mrgiehémvg@troslwdtthare ovg eanaflingit ﬁl@rsp@pmofdhe mveatiinn efhe drawings
structure he s own .in [gure IA ace ardi

F B SR LS o LB B e R B g o RGBT iR
Vdx@Win@fiorshie tl‘ﬁe)/f%ll@ﬂir@f&vmled dedorigto® EAbodigtatstiiMmige présent
some enbodi nment s. gure IDis a schematic of an

i iAF engion viliheesimafter h% Wﬁb@fblm@nwﬁ@%wﬂbab%w&de@fdr@wgs
RESERLICAERN ol MU ol & @ perspective vt ew of

exe I'ng that nmay be enpl oyed

in corﬁlgmtlwm avﬁr’sﬁpetrmcmwfwewoﬁ as ygtgon ofstcm, goceding.to some

Figure 2A i perspective view of a shielding
gntp 8?thﬁrﬁ’rqsﬁ?‘td§1’%‘ﬁ°§ystem such as that shown in

Fi gur e5,)816 15%5&95@69@659\763@9@ of TRBHI TR % aBhet #icture of the
pr esent & nvention ure 2B 1s a perspective view of
asysuear@mmkn bigurd éAsgas:beimg @coordinigdincEone
enbodi vvlth enl ar ed det aj,l ed view of .a_.
conporteRtedt PheceOrEmp SN hpihecvughatown i Figure 14,
esbedinpRBseme EhibBa®cd4y. i S anot her perspective view of
the shielding assenbly shown in Figure 2A. Figure 3B
|s a d%lg@rpel@t iswecherasiicatt antiefubion gEPWh 2e¢ardinizto sehdwN

fgure 1 cgerg 19 ureg and routed, according to sone
r%éin%§s hﬁp are |saperspect|ve view of a

di sposgiphe 1Pk u?pleﬁ@e&ivé&l%\ﬁ ofereamseBiniple vial shielding that may be

employed in conjunction with the infusion system of Figure 1A.

Figure 2A is a perspective view of a shielding assembly for an infusion system,
such as that shown in Figures 1A-C, according to some embodiments of the present
invention.

Figure 2B is a perspective view of a framework of the system, according to
some embodiments, with an enlarged detailed view of a component of the system,
according to some embodiments.

Figure 3A is another perspective view of the shielding assembly shown in
Figure 2A.

Figure 3B is a perspective view of the infusion circuit, shown in Figure 1C,
configured and routed, according to some embodiments.

Figure 3C is a perspective view of a disposable infusion circuit subassembly,

according to some embodiments.
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according to sonme enbodi nents. Figure 3Dis a frame for
t he subassenbly shown in Figure 3C, according to sone

wepisodsasent s. Figure 4 is a main nenu screen sPhOL/US20091947031

an interface of a conputer,3which may be included in
systens of the present invention, according to sone
enbodi FigmteSD Fiagftines fwAthessubassemblyashoenshbigurg3@ decomding to
group of successive screen shots fromthe conputer

| TR or di ng to some enmbodi nents. Fi gure 5B is

a pal rF1 re%clﬁ RV IN Hf%hﬁ s&%&f@ﬂo@ Froﬁloa{m%e?ffacé ot ££ ﬁger which

whi ¢ ovide indications related to el uant vol
I rev;ebsmlchldad [IESE'IWIISI af tlof preseat sysntsm acmocding iongpnicoersloorkments.
enbodi E}e 5Cis a sc t| C hovvi ng a sec

or oup DR A B b d Lan o ReT BbR ol R EORs aEGeY Shots from

| tAE B6rhAGey inRFFQE, cBEdIng 15 QPMc eABOGIntERRL S. Figure 6 is
a schematic showi ng a third group of successive screen

shot s KigainSthie am@trplﬁts@neen moéﬂrffr@méhe Ctgunhital lntgrfta@, sdigh provide
FORRITE Polisad RNl EnTIOkR  RERSERBL ST AAORAE oBoording

C@[ﬁb\ﬂrﬂfodluﬁ&rﬁgf ace, according to sone errbodl nent s.

Figures 8A-B are schematics showing a fifth group of

succesERYE Xcis asahIPstcshpiig & yreorbaipup ef sycsessieaswen shots

AGRUE QbR IR ETROM AL Peonfl QU SE R C 2 e

matic owm ng a Six successi ve screen
shot s Fipomeétil a_sclmmmnﬁcehownﬁgarthﬁd groupaxt gucbchived wreavhots from

etg‘oodl ments. ]Elgure 0 is a sch na I ¢ showi ng a
é‘?ﬁlﬁutﬁ?lélﬁ?ﬁ a45¢, ASCRICHISLP FRME EMEEHMORIt s from t he
conput bRy &LE @fé%ch@rﬁ%s@h&gln Q i%ﬁm'? ﬁfd&g%@'s%%s?ve screen shots

Figure I1 is an exenplary report
gieore rthat @mnmyemmterfemrpmedmg tmstomrcbeedandlmmﬁtﬂ si on

syst e séj 0 _sone, enbodi hent s. es. 12A-
oo Sonns Fad o sshfuReh O e D] ghepF SlFTS ERgiecn shots
NRYm ie &ﬁ'@lﬁéﬁﬁiteﬁﬂcee ARQHUIAR W Sorn®f crhhRiiRE@ASENt

invention. Figure 12Cis a schematic illustrati ng
exerrpl Bgyrea 0ArG ialteﬁcmrmtiméhowm&aﬁlﬁbthpdxfsse@ce@waﬁascreen shots

har meceut i TAl LED DESCRI PTI The
(0t OO R Y Pt ROyt ur e

and i sFip@re 10rt & BelRehatio shdwing atsbeensic gap ofipictdakiscicky shots
or configuration of the invention in any way. Rather,
t g the computer interface, according to some embodiments.
Figure 11 is an exemplary report which may be generated by the computer
included in infusion systems, according to some embodiments.
Figures 12A-B are schematics of alternative infusion circuits that may be
employed by embodiments of the present invention.

Figure 12C is a schematic illustrating exemplary activity profiles of injected

doses of a radiopharmaceutical.

DETAILED DESCRIPTION
The following detailed description is exemplary in nature and is not intended to
limit the scope, applicability, or configuration of the invention in any way. Rather, the

following description provides practical illustrations for implementing exemplary
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foll owi ng description provides practical illustrations
for inplenenting exenplaryenbodi nents. Utilizing the

W@ 2@h523g3 provi ded herein, those skilled in theCEHDS$2009/047031

wi Il recognize that many of4 t he exanpl es have suitable
alternatives that can be utilized. Figure I1Ais a
fdnilsidipents. pEatizivg thd teachifg @ovided hakcmntimystiaiedli, the art will
according to so enbodi nents of the prese

irﬁmaedﬁat TR BitR ST R ﬁ@ta@k&jﬁwﬁﬁ%ﬁfé&nw uglized.
cabi net; %rIWfswfﬁst é{é@é %&1&%#\9‘3?% ﬁlfﬁ’;ilﬁﬁ %}%fe% 1436863 to
better n Figure 2 a?n I 13; 13 éxtends
jowverr o tfodomerets ekihe presdnt inveatiosuwhaeindgstphdlfiosimwil Sipported by

TN e S ash el Ronpliaa 113 et il T et tgnd o
Shelili3naging &kenae M@%@@Q@hﬁ 1qf tHaBb&ﬁuh@@{)lﬂH‘le@@B to
pol yurethane fitte Eet her according to me

kywowandsantintssier speice inewthich atplegticaraf, IHM@UISESWIA 10 is contained (-

|Ilust at e h blnt structure o

e DR gr SRR G St Farkl DT Raidsy mplyyrethane
ffitesa tﬁ?@hér aéording t§ btk kMO\K/ﬁ) tcatmoy@ﬂ;emedslurﬂﬁ@ﬁe 111§&re 1A

t hereo and .a post 142, which extends upward f

sHastratesghe gabingt étmﬁu@wf AVSRIAK Oéﬂﬁ'lfl@i@% a ghip Otrrhagldlié“a\ﬁ@ch

% AR %&511%2%0 s%ellq 1&1%'}% t'yt ;2;9‘3urf¥éea13qr{hereof and a post
ef gonom ¢ ona 1e "noun cco

erodiivhrexgende oppartdérond shellsl 3 anxptoe\dhlbb a avcﬁ:b Riinfaale] @rtrayf16 and
S%St em 10,  which |a1%1 noun ﬁg within the interi OE]&space

SR 355 PEF{ETaply; gita VigagfgPRQIpics pesitna I?B‘?}’tnér
]chr@)?&mé’m Yot SRbANSchE CUo?rﬂ)tu'teQ g 1@50 YRS Wc@ﬁﬁ’&l@ér 109 8ystem 10,
for a user of system 10, but also ves as a device

f\@hlchj semoumplivithi. the intaus Ispwrseafnumdepi Uty )shelHbIveandr g monitor 172

B T Bel g kS G b AE e T stition KPS pf system
NEY bRCalIRIRK QY aRKviee fﬂ?lﬂs@ﬁ inpift-(c. St R3QEL Edf@&lsmﬁlflt) UBBivever,

I nput devices may be included, for exanple
kesperdinedo afierseteicatbodimenshanetheype @fﬂssebmpubdm@; kepvpto those

s(l)(qugn n edeee{rt r %Lethng)r o¥e§%glecgolmé3ut rgeo%f;er t{%e% rolimger input devices

r a rum contal ni

pany b@ﬁﬂdtud@@tfar cx@inple, TR ybiseed, d 92E0E ofleniro Ebutys be1evers a bar
mounted on the cabinet structure of system 10, as
stggmcader (oraihepecadediepeqsed mafpemaiony) 4 ssameri A cnypuigigeadable

%@Jlu#rb%ﬂfanﬂ %’ ié%%ngﬁwiaﬁee& eRRL Gsdr 80 ﬁXﬁE@Hﬁa}ﬁc & mid! ted on the

exanpl e, loca I'n a separate control room cor
tabsetsrnadae bf sma:lm e@gtm dhovemtos ma@zrhmttb@&redslwretb naﬂtﬁmatlvely the

devi ce, for exa in additio a touch screen of
d&ﬁwpvétréeﬁce %}_«/ MO SHYiE Eqr@ﬁ%%lealﬁaatai Hip peparate

Sdofrb] ABFh. SAQBrdif HedotSad dR UL bREmMERs, RBILELliscs @tuﬁﬂéwce,

operation both dufing quality control infusions an
dior ﬁXBgnndatln echcllltlolm faus founls scremmfaaonmutemﬂ 7 slylgy barreb@yte from system

V\@ %& uqul %tg]gﬁl 1?1h§ %lﬁ agto pémt& or sys?enq eo?)(e:rra.igf goth
during quality control infusions and during patient infusions. Operation of system 10,
which is facilitated by computer 17, will be described below, in conjunction with
Figures 4-9C.

Figure 1A further illustrates two pairs of wheels 121, 122, mounted to an
underside of platform 113, to make system 10 mobile; handle 14 is shown located at

an elevation suitable for a person to grasp in order to maneuver system 10, from one
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Figure A further illustrates two pairs of wheels 121,
122, nmounted to an underside of platform 113, to nake

waywbam3td nobile; handle 14 is shown | ocat ed BET/ES2009/047031

el evation suitable for a pefrson to grasp in order to
maneuver system 10, from onel ocation for another, upon
platdt®ndbr Mtl'd)ﬁ&’lr,supbab,alri aﬂwh@ﬁg 02di10Y. Neceading tpsehe prefetred
enbodi nent s, ﬁ % gal rs.of wheels 121, 122, are
c%%h%iﬂ@entémnsw o fparr BW &sloh A% %Pfr%wgpwmgafﬁémtaﬂon
1ﬁ"éf' RoEzdntal eﬁla&r @@/ﬁveﬁ)ol 5y tg%r&qgé i al flLt Bﬂl}‘i’y Fdrt Y
for maneuvering system 10 inrelatively t t spaces.
Fngneueerinig dystean Iibmstpbtuwlyelght wacaf a portl on of system
10, on_a side 11 t he capi net. structur
0 or oiEHRtS i g aheBit e R of EPgLieR of BT 0 ¢t st 4 of the
| @Bkt QfuchREalhidiZ R in Wrd:GRitl $o WAEAS €2l f PiuRCEE MREIABs Dever or
a foot of the person, who grasps handl e 14 to maneuver
sgﬁsitale}%mhlqhns cnf@d tfwraactlp@immbymfoopeﬂtab p&i26n,ayicogresps handle

r.otate i ed as
chEBaputty sefffvdd- 17 bdr G BReh s B5 B0 Eigegsdah 1220
t1Qtate, fahd, St erﬁB@dléd Q@ﬂca%tsCtb PrieVIERicsy. P&l VB mB@bOHcpressed to a
wheel's 122, accordi ng to those enbodlnents i n which

viirsenasitiopov el Drexante p sWiveHEE aRyhels 114 eprdine i dosed
te?nlggd%gntwe@hl%h ﬁ\%%els ]Igg ﬁ;erc%?Eero hid 1%9 ﬂlr?h\% M&Jréﬁgd to brake
g a desir rding to sone

upon reachin ACCH
emmd:ki Nt 32 frbmabllmg amdywbelidgsipgnechchingsd dusirsd/Bicgton.
for exanp n ralling down an incli

,_and,
a%%c@ff ipaEp Stoéneyfg{lbq FWérbr%lﬂfB%H}abf@ﬁtd%ﬂg%%ﬂstpéﬂawwas?nglo for
furt #?ee Waefmlﬁﬁ a@wﬁgwchﬁp\aﬁaear&oﬁdwts%t fulih G dcﬁmems

er illustrates: a rear access panel” 174 of el |
1¥/stefok0 mﬁnmh&le apnotei thi prgvea coessichiotheiept ui t boar ds of

t he af ed..control |l er contain i t.hi

|t er 1 GETE A BRI 4 St aynardrior dagh b for example,
0@5{71@111%' act@S ko di8it BoRArET W LafBRARM tiTA cottrBRMRbniafel within
118, for connecting system 10 to a power source; and a

phe fittesior spacerthat ip puudueidedy by shelintsh pppidenablockd &, to secure panel

9‘ L gn%toa/%%]la:éjl% it g%arorgpeect 13%%%1%%1% 1%)4% a prpnﬁz%p %or]r%ce an(i a printer 117
efobprbivitend Socusiienta@ibh b0 cdbhYpafittittifRkioh REdridd @ubbPHWRIm 10, and of
strip by which auxiliary equipnment nay be powered, and

&détemq%%coa@&ral teplgReltse I sqme @rabO@aﬁﬁ@c&y(s | 1Qypag fher

r%ggﬁlgi A ?Wérgsrtﬁﬁ gg Q\{hﬁ{hgauz(ﬂﬁﬁ(? Eé@&n?ﬁ&tﬁ%g n[gc{v%rédl 3nd '396 Or more
padaitianial gledticdl @ohnctthoBs, oF petd meeshokm whibkese sappataditsal
con ecto s/ ports al | ow s Ste r};gq conmuni cate w.th,

RS Df I RETBPIS PRIty jack
elxl%_rﬂ? pe Bintcd 1P th &GRS /af 8dIBk&or Ws %ﬂo&zcézstgﬁiul@l tb R8mbRinicate

an i ntranet network, and/or to the inter
exdinpitlesr dewices wskd rﬁqzr nuickehr muAgingaprecquiuoyr tomsxdroplevalPEbus

t%gﬁﬁc’erﬁzgmgr%t a?nd?oratjoy golu%hng toda/m mtranet network, and/or to the internet, for
example, to link up with software programs for various types of data analysis, and/or
to link to computers of consulting clinicians/physicians, and/or to link into service
providers and/or component suppliers data bases for enhanced maintenance and
inventory management.
Figure 1A further illustrates upper surface 131 of shell 13 including several

openings 133, 135, 139 formed therein. Figure 1C is a partially exploded perspective
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to link to computers of consulting
clinicians/physicians, and/or to link into service

wWee@oishses and/ or conponent suppliers data baseGI/iU82009/047031

enhanced mai ntenance and i nventory managenent. Figure
A further illustrates upper surface 131 of shell 13

i view od 'Bjﬂsgerﬁ 90 ewbérei@maﬁmbg&lél 33 cssliBmel 1339 kloswiresk a contoured
t herein 1Cis a partially pl oded .

R gbeh ‘FRPSWUé 065 3 i»yféltlélrn%n e By ‘éfdlfﬂé GBI 18, that

%%§ﬁl€%ﬂm %%e rémmﬁ'{;k%"morﬁ%n@th R gq(§799ﬁllgé(ﬂﬁ ugfaer surface

upper surface when expose
alidy Fagyt nClkéso firbatdenaber viver @winbther panel ﬂ)é4 whimbveay be lifted

fron1 not her. o or,med i r rface 131

G B0 e 0 55 oo kb b bty GreliTio Tt A A 40 and
134 pbiiah a B 0P 8ydtérh tOGvigV @Y efch Qe QBERE RkepAltc portions of
According to the illustrated enbodi nent, openings 139

antiseBypieavi Od ehich pge corgdined withim sholl w1 flor exatepleridseftup and

3@%1% 2t .%,y%t igrﬁ ' ah 888191{1%41%5 Snﬁ];IPIS r}‘)&%\%h? gas‘g’ e%%tgzﬁﬁ? %or ’t?blng lines to
Siss thpowhcshBiRil Bt Bigrs YS figthct Qlusaids @mspticﬂ]gssv&% mdwhlch in
135 provi de passageways_ for tubing lines to pass

1§Dl %@gq:ncysmarcb@ agteraed tp gbeh &nctipn QEWS% 10. WY ith reference

?rtg;ﬂi%ggg 1&%& d o'yall%\@i(')]a:p?&{:la%dctﬂaedn% aﬂg rls g&% fﬁrrned n

actlva unction o
rgfper a@mfaec 181 &f guetlds, inAoajacti€n with bimis, lmayaﬁpmé competdr 17,

t hat. an arrangenent offeMUre formed in per
SHIPYE & ralaively SR ICEad oFgAnEs s Erearonjetiig persgnnel who

R&ﬁ%ﬂé §stdigomputer 17, provide a relatively
onom ¢ and organi zed work area for technica

e rso nTw’hmg/hmwdpeﬁlgltre 1By 8 seronilic o am mfngomoweuiio3 00, ghiok may

sch i C of i nf usi t .3
08 infrBabib eSS B o Mgt (gl st 5 BBbratly
i dildsd [Ad 8 Siripas lsnbABQﬁlcgeﬂﬂ&ﬁ@schm bidrleRlolmtb® odtside sB411 13,
part 300A, which i ncl udes conmponents nmount ed out si de

sindla Seg@ld Iaiﬁfd30é)Bs ahiidnglades RoTBNenihmotinicd otithde the interior space

d U;II[P % ?li’ %é&%bgﬁ B%Ob t erAclie;fl it gatgﬁg% dgtted lines in Figure

deb iy lf&@&redﬂ)&lrtﬁ@ﬁ itlgstrdtésneoridpalti OB ficRehit BO@ tictuding a portion
further illustrates secondﬁgﬂrt 300B of circuit 300
i GoafaiRdrigithn gshicldine Eeemblyrdd. whichithdesigicd|sahgmgptically as a

JESRIENY, A0 R, 0, S AIE A LAELL E
263Bati ddtalbm cdegaictibe dvnhl’FlgllIIeaQAFB ded aAIB, Hetow.
' tion with Figure and 3A-B

ZSS%ESXW 182 {q ke ﬂilwsafgtea ’é‘ﬂﬁ%dﬁ“ﬁ%?og %icﬁﬁm arg glyant

| REWILSS, BPc8hHAN G Uaf! S]%tﬂ'@blr ot cohRineEX@MRifing %lfi’l@%s the
bottl e or other contarner, containing saline as

edlutwhiohisshows hehging fioarigpese o hongea lﬁbgbqveoxpphlawg@pe 131 of

141'1%11 ?9 ElguPeD FA & suyrr{n%g Ie)ur}l%%S?gor pumping the eluant from reservoir 15,
and a pressure syringe 34 (or other device or sensor), for monitoring pumping
pressure; a filter 37, which may also serve as a bubble trap, for the pumped eluant; a
radioisotope generator 21, through which the filtered eluant is pumped to create a
radioactive eluate, for example an eluate carrying Rubidium-82 that is generated by the
decay of Strontium-82, via elution, within a column of generator 21; and an activity

detector 25, for measuring the activity of the eluate discharged from generator 21, in
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shell 13 in Figure | A, a syringe punp 33, for punping
the eluant fromreservoir 15, and a pressure syringe

w@2000052303 her devi ce or sensor), for nonitori NBCPUR0NGH7031

pressure; a filter 37, which may al so serve as a
bubbl e trap, for the punped el uant; a radi oi sotope
q&daftatpm‘w&elfee(ﬂlfmb tighdisshtichthic fw of the El@ldtee{fluarﬁlvérgence valve

O create radi oactive eluate, for exanple a

Feeltilﬁ?m Yigst gém 8504 PAE Y1 RPeter BYARMIE: o inject
dae&‘(ﬁ% o?fhe§5&18ﬂﬁdrﬂ1%§%calvél&t@ n% b ?ﬁhenw w}fhrlre%r&f% ¥EZk QfFigure
gener at or an activity detector 25,
nhéaamlemtgmt B@Spm shvmwxmdmlg@uefmmt sheld |l§,cthmugh @pémiognl 35, to a
gener at.Q rder t. rOV|de f edb ck
e oot kB Sprdifie Rl e Sregsgadier. Patient
VlﬁieVﬁ)S?% » beCdolu l%ﬂ t& @ncﬁhé’i@ﬁfe@hah%ctlu&s %%aﬁénttﬂg%@tk&fhe@dle (not
patient |i'ne 30 for exanple, to inject a dose of

tshewmhdAbgmmmeqathdéme épﬁuatr@y |bntcou1de<bm dnofiter i t(hot shown),
ref.erence ck tQ Fi e 305

S\ﬁhl\%‘ﬁ] ext)%‘{l% d(?rn a S8B1ice% ra I‘Rtseﬁ iy Vel Sttaﬂ? Ouorhexgrn lei, n&tress agent;

185 otHeplide ﬁlcatqabd enthelline Hie@inclues e, paﬁ@mﬁfébﬂkﬁl Ae@dROi®order to
enbodi ments, includes a filter. Patient line 305p may

u@r@auw%tm@ theddieanal peieesnbstancacl udes a pati ent
' nj ecgﬁdg@reqwﬁ%@m{t&oﬁ QEQ}WM@ %@ﬁdlaéohéfe{i {éﬁgﬁgvﬁrﬂ;S and to

e Cou
Vlthlnth&i)ahé I’Wlﬁh fdfﬁ’ﬂmci: te dugures DA- Bamtﬂhlil}ebe augiréorged that opening 133

substance, for exa str ent:;. the other lin
i EO¥GEpiNe BsBs T HY ng H@l&gﬂ éP slatggthﬁ AR DA Surrounded by
| Mefati AR OB 16 sofnl pRIFEIELI érﬁb&r%%t& dpRh&e ke @lddshe

addi tional active substance. Figure | |I ustrates an
edromntet-tyrisisag thitpee 301 leakapt eficltanty wheh\mﬂyrspilleramdemmvoir 15,

B et obee e B By s 3l AP 4 gt 0 dssdifc bing
PARSAI eH@Yigh 8pertittbl 1 ]le@\@lsg Qperifg €58, &FhishErok e h b@sageway
Idgace surrounded by shell 13. Accordlng to sone

ép@rméhn@h%ipdnwm@ude(ﬂo@rﬁnwt 133 scak |fwc9§11@g to some

ST 25 £ R B LSRR 5 8y o

steagport Bf §idgin dNeBItiGs b3 Bibivdlines tidt leQioh guBvand derdfiom, for
assenbl e tubing |ine 301 through openi ng 133. Li kewi se
PRy ling301 gkl emingr¥vpdes a passagemay for patient

line 385p. 1‘i’ﬂa%rﬂh91°111&19t Pt AORIPERAAMEE %ﬁE 301\8&ﬁﬁ$d | 8%ump 33

to sone~enbodi nment s, urt upports
tmdsa&ﬁed:rgeﬂm IleveBGBCEMmhI Iaay clitireir dge¢t pangppodcluanf through a
portions Ilnes t end .
b l&eg%rteﬂ%%ﬁw I Oé ee Pyt Qeant $hiangh  py-ess tubing
3‘1956@03':&119&&1? t gatfléﬁ”[ fihesos . ! E%f@h@évmiﬁﬁﬁ RN divergence
tubing l'ine coupl ed to punp 33 and a divergence
vl wee3 SSEBthmh dokctsralyateiftdne an divaedtbipghped0etitmnto a waste line

tﬂ)ré Z)a‘gl u Ll}g%t'%b 12%633104 ’clﬁ)g§&e 0 efg aa%l&mpﬁbatecﬂoy a cor?ecs{)ondlng
servornotor (not shown), coupled to the controller (not shown) of system 10, which
controller receives feedback from activity detector 25. When system 10 is operating
for automatic infusion, to deliver a dose of radiopharmaceutical to a patient, for
example, Rubidium-82 for diagnostic imaging, divergence valve 35BG is initially set
to direct eluant to generator 21 and divergence valve 35WP is set to direct eluate from

generator into waste bottle 23, until activity detector 25 detects the desired activity of
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line 303, directly to patient |ine 305p. Divergence
val ve 35BG as well as divergence val ve 35WP, which

walreeass2el uate from an el uate tubing |ine 305P€&r/UB®NI/047031

to a waste line 305w or to $atient |ine 305p, may each

be automatically operated by a correspondi ng

stte ¢t arwlfiol timghesfeedback dpine activity tdeecwd A6 calidee the(ddatroller to
shown) of system 10, which controlle ece .

f‘g T PERNABESFVPIIRE OIFSFt v (i f%vﬁv%rﬁilaélei flow of
oé'l’l?eftﬂdt@gatfe%’f llﬁé’ﬁ@jﬁatA&ofm ? Bthe etrﬁ"oo‘aﬁhéﬁf? n@e H8R8ced

radi opharmaceutical to a patient, for exanple

Rudbirde afth8 thfaosrhasmagsed slirbggh MIgnhlgpe HiSpethg enateolicaldirects the

35BGis .initi a set to rect elua 0 ner at

TP eRat s e sl S e Sab el iV et flow of

f t

G A90RGANAPast T DS BAEinRObAICR by 305pih or@pYd Ml or push any

atluatpiappiningen pient b@jﬁbﬁ@@nﬁortbﬂp@t@m viggprdiag éxsame 25

SIS, FPT B0 S SSle PSRBT R o e
fleg@fce%w@B@WEb&knaivhﬁlﬁbaﬁtd lﬁtﬁtl@ 95 Q)rloﬁt‘dlﬁhb dluB@ tHréugh by-pass
some._enbodi nents, once a prescribed vol unme of

t he
dingatts, W&gdﬁég ey cnthask dlevpefialent. thioweh Bos éOS,tt%\éard generator
Oﬂ”t kt‘e&dgﬁ{ng% (&L Brd {he qgétgiés?or DRG0 %\é&%h gftlfleftfg)vr\lls,o\?/hlch

rgence va I vertin
bl desmwdgm chytep dstail lbtoev, 30Anain @umpt:@tmaIghem pdsk tiee 303

305 d to fl h | uat
skiteiofa o atmiow it Beuleephed Slome ALGbR G Mg nepn ine
 ATRANATRAL, inl dHerABBLLIPIL Rlualta. AlisR 1AL 105 b6y

cor espondi ng servonotor to re-set divergence valve
3buRadiag k floowated f\Wasingchon of du®@8 oupfromrpatienttiine 30bpsind into

RO o2V RS Qe Bugtcierhs So8 e QuPl S Mot patient tine

B05pCHRA SHeb divieBrchBEPalPE SSBG skt hRENeE FloRf thRRSH BYLALS line 303,
in certain situations, which will be described in

gth@ am@d Oéetl@pl33b@4}’dw adgusterhio ingepa rﬁlpfeﬂlow idte gﬁhlubryt tp Hetgveen

arpgroxnn%te iy nrnén 81¥d Ié[?l é}?lvn\qape?r)( 2_)6%1&]; Imenrllt F}s nnée%lé%for 1nctreasmg
&hbl hg&tﬁfoniﬂ@ﬁeﬁtte lisdegiralste, if @ rqatslRly Kigh Elovahe ik ﬂesﬁ)@ﬁ ifeiatient
I ine 305, thereby |ncrea5|??%?aflow rate of t

i injestden wil dflowratathyongh eenesroHL s dntited; fos ¢ S@ngatﬁ&elow
oap)gpquuemogm w/e AR ¢ ﬁo;gﬁ&a? ﬂ*ohﬁfa{%ﬁﬁ%?@ aﬁ%;ﬁ

uat e "ha Into trent |ine

oB()ndn/g&m)r; & ordbivie a36HGNI cxcaBivetbacldpresduie éﬂeamd bh ltlmxg)ﬂumn of
pass | i.ne 303, the sp e of punp 0%3 may be, a% LLsted

t HFWEOF@éé% upgigeafy Rﬂﬁl‘?%?t ing pifeit 340p thsetGisstye back pressure

%B[@d‘dn‘i%‘e ?ilﬁér 19 thét'ﬁb&l%ﬁ%ﬁé@@ B¥ tARLEh )éhl'aﬁpﬁir{n@h%e 302.

This nmethod for increasing the injection flowrate, is
desi r abltiughfobshosinanifigiry 1Bi ghufmbovefrsabsers, gorteeinpl to

TR R AR AT —
gg@gfg% Lag%tn@nig%g?tgﬂkﬁéﬁt@ in BRI¢H DAt DA w hhOWAlIRL Br @ﬁé/mple
related to occlusions/plugs in circuit 300 and/or leaks, and/or to provide feedback for
control of an activity level of infused doses of radiopharmaceutical. Suitable sensors
for any of the above purposes are known to those skilled in the art. Examples of flow
meters that may be incorporated into circuit 300, include the Innova-Sonic® Model

205 Transit-Time Ultrasonic Liquid Flow Meter that employs digital signal processing
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50n./ mn), in order to avoid an excessive back
pressure created by the colum of generator 2 1 in

Wepevnsaes porti ons of tubing circuit 300; the PROESHIVGI7031

back pressure could danage ¥ilter 37 or otherw se

I npede flow through eluant tubing line 302. Although

I’(@tzalhlhm/ﬁﬂoﬂl IBidriagluk teurh&ts,dn ¢ parakethe Gfocaeins 00-€ difforential pressure
exanpl e, to neasure pressure and/ or flow velocity

W ACHT PR SEMPI @ CRTERYTa Seaes, thal cedyy ke Geple w8 dgtect
%mmaal%uﬁ g@a@&&m& $he PI@O‘? PHQL %&%i&%et&&{; (Ifalvmxb_le from
anomal i es, or exarrp e, related to occl usi ons ugs In
CHNTdI(DTER%der@EWDOd eak s submidiapy of Magneﬁml déDbe/adlbzﬁliove, L),

t activit | of of ..
6 Bl olse Mhetitrisdiubdigh 8 $EnLlieb b ST PORRR ipposiive
ﬁWth@rsﬁéssafeeanl&riﬁwhcta@a EhosBosding bRJiveRedidte ditput signal,

nB | ow nmeters that may be incorporated into
cwh ntayémoutﬁ@tﬂ tlhd@y&tﬁe cpmtmilﬁaa@df ai eqmaputdyblde | Orp@ismore of this
OBl TRl S RSB0 YD S o e T e
| frE&0T UrRIAH SIny bﬂme)tulaﬁgl hh&beofﬁhﬁl@@h clrbhiO3 60, dh Ficg rtenPRal /

pressure flow neter. One exanpl e of a pressure sensor
tl?rﬁ%sufﬁaQC@éﬂ@hﬁaeW@a may bget Sélttt‘blp afterapidYe teipresgyte syringe 34 of

SRS i R PR3 B SEEMAS AR Ko

stubait dmajlyodalf)remgmmbnmd)m@‘ nﬁ?\kﬁ@h@l@ed\lﬁa 1nfhd1§»n cinduitc300.

enpl oy ultr und; thi sor tects

subt | egB@Ff‘éﬁh 3@ e UGS SR detech B 1FV€§§ Bl reservoir
a r 0 e i
o B B o T Tl kB A e
arfdicoren gompytuése-ty e ul@asaomdnae ¢heoDrip I(iihsmbylplaqofd IsbBensor and

Gt L ERRIRGLET SRS T hbuafly e iRty

| d1REMtiQEly] ok URdple CAn'EPOLT 30 mduﬁtefdaﬁ‘élf-cdtﬁﬁnmwdld sensor

Pressur e- Occl usi on’ Det ect of rrai; be a suitable

dievalabke from MamaprkeSensiag Spnirplgetdy opan SLr@QNOIBMaSWG
159%561%%[‘1%%183016 Eﬁvei %lvjvrl{sch% S10b18 ofng)&gsree)é(lgeg nc 'of Ig—fauppauge NY)

nfﬁmy bOEmPRyecdRyddhet ﬂmﬂumy efelsN AlRRfisdPor G ardauiotn $Rfm 10 can

System 10 may further include sensgors to detect fluid

li8glafe additinal mdiationgedips moistere datgciipisicasest Wirieh om1 detect leaks.

SE
PR LR, R Bl S T SPORGHT nrc bR, TR oy o
Gintainge3 11,8 dql;Bd 3 LbMedndeﬁSlmt j@n @oﬂ%s Gf_ardultGm)ttb ouoasother.

vel Det th .avail abl.e EK(
fqr%??@m M@%aﬁﬁwmaﬁd hﬁvfgg Q@S@ in the
sgb&:15 %k@'efé@ﬁloﬂ ga%ﬁaﬁﬁpsafd tﬁé‘I‘I@Fl @@A@ﬁﬁerrgmc\i@ma&«&or (all

Sensi ng Contr ol d.), Oor an - Non- | nvasi ve
Civepadabiony Y‘@ustabet &eﬂ_smge(l:m&ml,tldth ) ( Symmellﬁlnea}f fugher include

GRERER a4 (5 de o D RREN R of B B ST Riciife Fine tines of

SYEURMxhEpF&IDS such sensors include the Point-air Detection (PAD) Sensor, that

employs pulse-type ultrasound for air bubble detection, and the Blood Component
Detector that employs optical sensing technology to perform Colorimetry-based fluid
detection of unwanted elements in the tubing lines (both available from

INTROTEK®).
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i ncl ude additional radiati on and/ or noisture detection
sensors, which can detect | eaks. Wth reference to

wor@anse3kd, such sensors are preferably | ocat eRICT/ES2009/047031

proximty to fittings 3 11,10312, 313, 314 and 315 that
join portions of circuit 300 to one another. Sone
exanpl Ascoading aathostedreladdimonts ens arckudenal vlithe abbtdweubors, the
limtati hos in the HPQ D | etection senso
FSGRTQrY: aredinlsed KO ieopooerr B)é%t%ﬁ 3@113 ‘eaRoTpRttEC o Fithegiof which
M t@d'ﬁs‘e{" £s | N gy} Th
%n%@gfaﬁrt%%ml ncl ud § ﬁ%ﬂf |@ﬁ%@sen§%%&%o dsedeg%:/é&fe dlor
aofttrma’umam the aswt/ dp nainitob UL lcescemitip flnidt lhecls, qdoﬂ:sslgfe and/or flow

bR Birp AL oo B uBh by o RaP g ey 6F Bple on

RHbSiesrtyRE: Saphia o0 HiFGsibPEirdit 30Ul &in dedLLne O theddibuit, where
the Bl ood COnponent Detector that enploys opti cal

sarasomglyt leastheon é@yctt:cb ipkighlightedoond/er eenreyidp geidandel to the

det ectian of un d elenent n, £:he ng..Lines

(BEEH W k‘(s Srh)" IdRe o h t'h Py atsiBaLe
eiﬁﬁ@ﬂinmiﬂ&hﬁs ﬂlill@ﬁratbdlﬁi Mg@reﬁmZAlﬂ vittieh WﬂDH@d&eﬁB@f&loW JBay also
sensors are linked into the controller of system 10

dnelinde aBooAlt frthese tyresohsENSEP- whi ch may provi de a

si gnal

det oot i i trene SKLERC 1D, R bEu Ot AT RATL e
lag2smidproe cndlogs thast gottevie bﬁcqumutéﬁ)ﬁtfrcen amivhandibhaive radiation

t hrou h circ 300. Co er 17 mpy be pre-programed
t1544f E)‘Faé%f Wlﬁbﬂs“e 8&%@&%0 tPﬂfHPI% g Darept ling Qpﬁg‘@[{gﬁu“
| AR R Bkt s@ﬁ’él&mé Q&e%%r RNinRGH 1880 @omﬁﬁec% t{&ﬁhﬁfgegfgﬁt for

where an anonaly has been detected, ,
alnpbcmn too ipomyi e egouplad ceshi¢lded mﬁgslatsmmék be dageribed

T nab e RER e by PRSI e Al gt o radiation
J%Ash%ldmg Iagslamw 200 @x &8 & thORAirR&! vol¥én FBHBIORAs takEeUfIfee, or

]‘31/ t‘hese types of sensors. Wth further
@by QO@trp tj@ﬁs éequDe cpileqiigy ob éluatmn@csaam&]wlﬁ aDuring
T T T
et@@ﬂd@lﬂ}em atlother tdven, ¥ @&mwge d@fant&tafromcyyttbmnl 0pfn @bt ©nkvoid
i ne 305p, which nust extend out from shiel ding
SEPRTHF {P dptiph durggihe ipfupiencadpresarding tormemsaretstied f or
hi
S anl%(ﬂéﬂl%sé Pf){he gpesgﬁtqﬁ{;eéliﬁgg t%? &bﬂi dfﬁglu & af { &f‘edmeans for
tleﬁjﬁmh@ﬂeckp&craﬂ; pansehnel vbtaoampﬂummsajosntetmal& pla:ree)r is taklng place.

0 edf om radi ation by shiel di assenbl
‘5@% fletaics heskdo Fisnees Urhane! b Paeas|Gis sheve g@ e light
| f:@tor 960, WG QUAH pdsY 182 MAEQEdihE R fhe iRk embodiment,

collection of eluate into sanple vials. During '
i prbjgstioo h80,pnef ectaiallightysigoh tipwhrdt &g tmaxampinevigbilike ethico pump 33 is

| | ni cal rsonn
apumgn%g € ualcl:t%nd 2filtion 1s teaiqng prace within generator 21, or at all times when

nlca?p?%onnel arc

pump 33 is pumping eluant. According to some embodiments, the light signal flashes
on and off when the eluate is being diverted from generator 21 into waste bottle 23,
and the light signal shines steadily when the eluate is being diverted through patient
line 305p, or visa versa. According to other embodiments, a projector 100 shines a
light having a first color, to indicate that eluate is being diverted to waste bottle 23,

and then shines a light having a second, different color, to indicate that eluate is being
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typically in another room or otherw se distanced from
system 10, in order to avoid exposure to radiation

walenopngesehe i nfusion, and, according to sone pPEF/E8I062047031

enbodi nents of the present linvention, system 10
i ncludes at |east one neans for informng technical
pdresrdne batid’mﬁhn@&Oiﬁﬁfou $ifagion. SLighoprojdecrt1 88 enagl fatkergiroject a

|staklag,nﬁﬁ)g gzl\rth refere ce back to fLgures | A and
TeoredgRifBrilasfingdishh Aok LRI % rr?@P%PXIHP@tﬁ Y fhieojeerndgronce a peak
100 mgﬂBﬁlvﬁgJ@@ééct&f‘% -thé\CIRRE dﬂO%OXt’leT, Eﬂﬁlef ﬂfé‘rﬂah@ﬁ &l

enbodi nent ect or , projects a light signal
Upetaneh] péronnehxAftemetrysmbardsiof ynfommag tgcnhlnm‘aBﬁerscmnel that an

uppi n | uant. and elut on is tak thin

DRI I Pt ey o b ol PLomis T 50.at Pl dnetuding
eiu'dﬁﬂé alaMeEO FIhdtdyp R oF AR08 BRRANIIENSiSnald that hle@Bparent at a
signal flashes on and off when the eluate is belng

diistencedtbri syntergeneludingrin rzlelconﬁoldomm e bottle 23, and
the |i nal es steall h ate.is
bei ng I%Fhvogﬂg tFﬁ? gl&g ﬁlc%orihné n? 6]%8811’11611 S §ysstern 10 includes

VAT ‘98 boAdC a6} cafbitator %ﬂtﬁfahm&bm% Sand@i1d1ii0 B 6C tscas;ﬁa&@d to
shines a light having a first color, to indicate t

elpalatiféelﬁ@%fé |f@rganoﬁm%t§@cqlk¢cm%db@@ samaplogfor ggfivityhen
tn% kshg{itth%] M %o C6H88 'tord 'écfcgf@g tocaoﬂitg{ et bPthese

e I's e|n iTec patient [1née
&Oﬁmafmmlbmﬁmsmt@ 1 sampgmolkecmms avoit Mn@yatédﬂmtdmrcult 300,

t dl I f
Risgproel Recaenta e SuEBRadth erbaubicnc Ko erigfne 305P,
ﬁ%&%% kéébltv}é %511@%5&%1@9& 'sﬁnﬁl@?o?élﬁﬁ% Svia h@m{g @Y $BP, and both

further informatidon to technical personnel
Aht esparbinaad tieadisse oélibratoopiei ln@tddelommepahtembreﬁtﬂdnmll According

that an jn on is taki | ace

e LS el b RS i B8 28R sanfigured to receive
aHe bRy 3b@FdTBesPbarIBEST YRS S/ iPfubiigSlid! F5W, 8 AR alibrator is
signal s that are apparent at a di stance from system

i intsiradedigtd vhiglgiag @W?;bdﬂ 20G ovality C@ﬁml Ipepagduriay veld be described
t.hat, .ac al.t ernate s, system 10
iR esd%%ﬁl%evoqw’ go%]uncélgg e’ lg:haﬁgb gt or for quality

cont r oWht@gtatnterRince 6f Jy8tehd 1(BRQuirs thx papdat: wasté betluds,
el ements for an automated col l ecti on of el uate sarrpl es
figlatizelyicosst aecprs 4 urstidattle, 23uip aravided shrogghy ppendegs B39 in top

Cﬁ%lrfapé M 05¢ SII%JSA% gg’ g sﬂgultd%e%otédrtﬁét t (ﬁlﬁucgf &OBREL are greferably

ternate e Iments, a sanple €ction reservoir
| teainett te ghatt e drasta bottiei 23t tilneS dhen dmmwte e@matfed in waste bottle 23,

| 35WP [
TR NN LSRN T R
S@rRhAE t@he ?e{fé' ab%enﬁ{g 239 E%r@l@rdb'lﬁﬁcé}tgg’ B anaéwvalﬁeﬁ Bf b&i&cen

reservoir and the dose calibrator are located in a
mmxamatebm tictlad apprdximaietyof thich dort axampbe opming &19 ohy be at an

I GBPLETR Ry oL TR JG Ty BB oL ot 113
Qfr a8 bt BleQationi GF appldixi8athly32 iRGRYY widifbsfed @5€ gfoahd Biirdc@ fupon
IWhich wheels 121, 122 rest. According to the illustrated embodiment, opening 139 is
accessed by lifting panel 134; just within opening 139, a shielded lid or door 223
(Figure 2A) may be lifted away from a compartment of shielding assembly 200 that
contains waste bottle 23. With further reference to Figure 1C, it may be appreciated

that opening 137 provides access to other portions of circuit 300 for additional
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integrated into shielding assenbly 200. Quality
control procedures will be described in greater detail

Wh2000Mms232h conj unction with Figures 6-8B. \WhenPCT/US2009/047031

mai nt enance of system 10 rdguires the enptyi ng waste
bottle 23, relatively easy access to waste bottle 23

| Maiptenwn@edodddu@sgtucio pechangink @t penctapr Slusddaaeticd tomiponents
shel | .12 It snguld be noted that technical personnel
METEHE AR08 7! OF drtrEed BeleWpt y waste bottle 23 at

times m%ds%tséﬁlfbghﬁ%% ?f(‘s%%fﬁi 1eed v&izlﬂcﬁr’]‘ﬁft&tﬁ%tgﬁ’hﬁélﬁy Lhtrol tests

has decaye Iciently"to ensure tha
rad pedaniediang/or hbce eystémag 0 fis¢rhgnydrkefoovelativiehy legh ebliinteo

be safe. enin 9 is preferahbly,located at, an
G o B BT ot B R B oS P v dhoueh aceess o
aPRHO L 8 liyordatlyeREilith &, a8 ISBbE aRRENTRES, 13 BElitate
at an elevation of approximtely 24 inches, with

regyeranagsment, sowee cubpdimsatsaif spitemfl@maylaaplope separatron system
el evati.on .of . appr oxi nat el 2 inches ith.respect to
ToSHRHE R} (RRRE SR HanblRIhs pHeh Tof SERFHL Wi

Asapérdiitgot @véREodrhdsiks Lih ah @dariaai e ystcd @i Weated &mponent
is accessed by lifti nﬁ; panel 134; just wthin opening

19ghe wagnisevaerated dwaie Bgoicy g ofIRSHLIRC SYRferpifie Wier iS
SRR S SRR eBhee ) B ApsREneT

rredietien decdtor, H gpectollraint Avayrdde: @ppmeiiad ethbbbiaients, circuit
openi ng, 137 provi des access to ot her, portions,_of ..
ch%éaﬁgb%%f%BWdéB&hﬁt?@n‘é{P%FW RARHOPUBEHLI R, heybHe lines
afeeHPRRI/ 810 gblltfmgl? e I s fRisth R0 Eies%ﬁP@c[ aﬁ&@%@%%b‘fy after

of circuit 300, as w be descri bed bel ow. For those

ethb adiiovetivisy of ths yetserdrdis histowhicotica threstmied qual ity

control. tes ar rfor. nd/ ar n. Sys 10 i s

ool ovigiER I R B I G MRR RS pih el Bh BUREA Sxtefha
NRBEASENB0! which WestoemB®ih RPePSB RN JE MR, 1 3eRRRxARMUIR order
access to waste bottle 23 is greatly facilitated, as

desetchay spile frem mMAsen Sypteay deg oft igcdsaesi 190tia showiploeated in
managenent ., .so enbodi n syst e 0 enml a
SRS Rloxs BTnERL L. MR M R T Py BB Y

r @2hd@aiB vilrelgh EiEIs tubingdne\Ball assef OAnéthanet&s 192 & shown
evaporation or _reverse osnpbsis. In an evaporation type
stospednin upper swatase 13b mpviddnndgiepthref rogess £94 @ay accommodate

%Y&Qgé @itt%amim Hbﬁéﬁ%tﬁoﬁle«]ﬁﬁcﬁ%mﬂp ?ﬂfgsiz)ﬁ’ %%te?ﬁ[ ?6,%} é}wﬁlple, a
water Is separate romthe salts, and, then, once
ctoctnicaedntia ahé/onanintadinoaciconds, orirmtauts fromatringer 117 (Figure

detector, Is piped to drai n. Accaqrdin SO ot her

elbodt b itsens Badenes UPREY S I 1% aﬁ%ﬁf)%lé SF&\@? iq flep

WaSLEe FRN SR MR8 el 0 RWIHEE: &b kadlt QR BB 0ldPINAdEd RESvial,

thereof and/or to performthe bypass flush that was

dekich chgdinaboveles fomfiefualonysysteme0, fdrexamplicofec bioakthyough

ttgse[invﬁ%td%r %arll%g’tio%e, Iw \{\éhawﬁf‘tl)et &e%grlib etdq{l %?eggelr %’etail, below. An
exemplary test vial shield is shown in Figure 1E. The test vial shield of Figure 1E is
preferably formed from Tungsten rather than lead, for example, to reduce exposure to
lead, for improved shielding, and to reduce the weight of the shield. Figure 1E
illustrates the test vial shield including a handle to simplify manipulation thereof, but

alternative configurations of test vial shields have no handle — for these a sling, or

strap, may be employed for handling.
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Figures 1A and 1C further illustrate a pair of
relatively shall ow external recesses 190, which are

WO 200psk3eh upper surface 131 of shell 13, for PXEI§1089/047031

in order to catch any spil 18 frominfusion system one
of recesses 190 is shown |ocated in proximty to post,
or hangéditidshl receptacles 80 aie shese foraicd id bin E)dnicither side of a
proxjmty to opening 133, through which tubij li ne.
é@f{i@ﬁa@@e‘ghl%w @S rapRsy 0%@ 1R 2 i ﬁlif’?]ngg Toghnical
%nél%éﬁ?ﬁls}g&l&eﬁeﬂﬂyﬁghsgm bAERE {3 aogtoﬁgé: £38 for¥co®ion of
ccommbdat’e storage of technical docunentation
asippltsafoedxample, shafpssglomess ubirenhirk, eté.or, irgx anpbemo® receptacles
t i ca nual and/ or mai nt.enance records, o .
o POGES 2P By | AL RGP CouiEfies BPaH B8 may
11 doh @A WastcURRR s ?b’dﬁagﬁg fd3the @forsh@ltlond @ supplis§ Fexample,
to also include additional recesses 101, ich are
edephsisidzbaemalupo dnfasigh paicdéuics. ed¢copdiag fo seec¢mbodiments, one or
cont ai.ns. s le rom infusion system 10. faor exanpke,
AT AR el S el eP b i U TR o ST of
Wixlanphe talesedih biedpd dhdgsreadiesctive twaiste, (ofhet ®h tHA contained in waste
exenplary test vial shield is shown in Fi%yre | E. The

thodfle 3daphichireaydbcontepraged ivtq Enils, oy ethawats iteddpigeer attached to
f u than | ead, for exanple, to reduce
g%%ggﬁr%g?%%ﬁggﬁﬁﬂfg% i nproved shielding, and to
r educeFiptne 2aeisghtergpkctiverisho€hldel drggiuseentl 200, lavsdrdmies some
the test vial shield including a_.handle to sinplif
RSt Bhite w&ss@rlvan-awlg} T 'R BHRTGURGIdA.: ogether,
Of rda§ Bt afpiRbialitRdt SpehAY ¢379n DR sEriacd @1 JRESL1R provides

may be  enpl oyed for

sling, or strap,

hescnehs ito g lidabd idooroiid | of pesadeptall A0é o f $186] dargessdnobin 200, wieidh sidewall

i4.bin 18, on either side of a handl.e 182, which

f@éi qIH_C]toé?SeasCWhelnt We‘gﬁor?%@“h lqlﬁoé?ﬁesi?élﬂamf #f system 10, for

Te%‘éﬁ?lé} abndPR6SDN PedvidBY intrBlisoed C BREMId MR thble dithANsReFding to

bin 18 to a storage area for a collection of suPplles,

fedien@%amlp@almsm,rtg@ corgpasiraent cnglpsaddyl sidsall 284 gs large enough to

il{]otl? LS thah ofe &heratar OtI‘aec):(lal%S e:l'fgoolnt r%g reeSOft rnand/ i teﬁ’lcallenc for

wast & °Contarner whel'e separg{e re eﬁiagfgs(ﬁﬁﬁlog Ay

181y y hechevidiim e dpahtiva Stheoms WE theds alpatitagmbgdib@htst iding

af orenenti oned supplies, for exanple, deposited .

tlnes 80 aedi PO heyeicasiulanrheg fercragutcd slowabramehithigmplsipicogrp crators,
: r r

FRAELRRL iy cARfe L IR a0 uhb B8 ol RN AL P Ahfhugh the

egcanpators, ono atotitnai in stharspd tleasd Alernatadimbadimones, weshetiple

(other than that contained in waste boftle 23), whi
OB HESgRICE TS tRe Son 3&5%%113%&1@& B 1n
| JidRionOh r&bLBENECadcBmAREh) cfldic AHPHE AERIEL RIRRLN 308
Figure 2A is a perspective view of shielding assenb1y‘ '
2boynsticgoplthegenaamonedamstdimehdiy cglnedrelyr EsB, in conjunction
It\gl\é/lg?#écf%ﬂd p%&)?inrs%&eercgye%.e Etrn o'czﬁrgé'lnrtse ﬁlcﬁlgﬁn?gnrgul%%le generators
and/or an eluate reservoir and second pump can be employed to better manage an
activity level of each dose, or patient injection, for example, as described below, in
conjunction with Figures 12A-B.
According to the embodiment illustrated in Figure 2A, opening 137 and door
221 are located at a lower elevation, for example, with respect to platform 113, than

are opening 139 and lid 223, which provide access to the compartment being formed
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it may be appreciated that opening 137, in upper
surface 131 of shell 13, provides access to a lid or

wa@lowp/12323 of a sidewal |l 201 of shiel di ng assenkCHUSD09/047031

whi ch sidewall 201 encl osed4a conpartnent sized to
contain a radi oi sotope generator of system 10, for
ebsangil ey alpeotesfashtdidd asspm®isi 200stb ohtain wakticBettlc P8, as previously

shoul d be ot ed t ., acco ternate
_eci%é%l?%ﬁ’t’ cn panel E%rfﬁé? i Tradches s et By dopeapnongd generator
18 E@hﬁ@@&&rﬁ&ﬁ ah eg&u@m gh@?t I@ w@l%h%ét%%mhfd%r 221 of

exanple, to Increase system o efficiency f
rseicﬂea‘taillvlﬂly Aivgtehv of gomerapperlatvhmh. 1n¢1nd®omwm‘ shudiésg, rnay be

er nat e enbod t ubi. n ifles 304 and 305
SR ReRaR ey Ty B P sl Pt BReesrIiFbfoome
gRBRFRY ehbdodinEnWUrGhe Sr_&M HivERiEe eI MAtYE ST BRY ?P8penings 137
enpl oyed to alternate the flow t hrough the gener at ors,

e 231, with respect o thstlprersast parties ef tictcabingttseructure, is between

P REUTERb AL e P i R S Ao EE o i
agighict ifmeclﬁudaep@ﬁmer tof 16 g@eedisnl 1adit m@)ne{m abmpaRMce
included in circuit 300, downstream of the gener ators

aNEFOIgiBE FaheemIRY smGefieent avhra sBrsldnee assemBly09rs eongpined in

i ncP es[%ﬁ”&&ﬁ{epdmguré NAS %{ﬁgm‘ﬁ@? £$7 akd QA a%%d at an elevation of

ng nu gneratorscand/ or an e
r@@ﬁrx\tmatrelymMnslmdeh msppctaathebewemmlrfayedf pl@tfdmt 1EY, or at an

n;ﬁ SP gﬂaﬁ%}l\%ﬁ %‘% Wdl gggegtgtg %bf‘eg@wﬁ)‘? ?aréte upon which

CORIHNEL, 9 wsi mgﬁﬂa ql’ceﬁrﬂll&%n@stra&&%a&g ggnél 3% lﬁfcludm a
embodi nent illustrated in Figure 2A, opening 137 an

dweourit? 2dckak3®, bchtreateawitha Ifmwwoelt &9 af $ystem i@_;rshown in Figure
th.respect to platform 113, than are
o%gnﬁ?ﬂﬁiei%lugﬁ&c?e{oﬂ% era\?‘ﬂ%h provi de access to the
conparltlgﬁlag 10eih8 2 Af RFRBARYstAtSh 18Rk HoR OB 5Qf afibihel Hldveall 205
assen‘o&éMZOO to contain waste bottle 23, as previ ousl?ﬂ/t
at is

d&sgwe badof swlding aprembig20q, @@@p@mmseﬁamﬂmﬁp@mwmmt

221 ened, e t
acg%sg)ge télroul%h 0§e&1§§ 1%% g SShr 1 % A'jmd mhlnﬁlfs ngfatecli \e}éj fuhen?ﬁl
%hphﬁn&hﬂ@w%sbd B0 lideAaR0 DhEadhf ofGR0BI22M 022 Pdre shWE Being
|ncludes its own shielding, my be between

el rvsn@dmwhlag%ﬁoww&ey 00F 274 iR skown #taghed to
f
ASEQL NG B RRP L BEE Ttk L RREL Guc or 828688 B8rs 221,

285, 2% ﬁlhlukiﬁfgpfhktndte(ﬂﬁh@ll Q62 rnd 372, pespretorlypfothmeving lid 223

cabl et str i s, between, approxi mat el oot and
Qf%?gtleyg 327 R OT i BioY SEFSF die |°P%¥Sé?°’é‘5+

ecrogI%ﬁfﬁeﬁtsS@vﬁﬁﬁ%aﬁ BE sdRGRM KRLs POIES anpEk 2OfkhEL 111ustrates

generator 2 1 out fromthe Ctonpartnen According t
aoptierdrtpiab ycrewb 380, mmn tsgcuninghids2B éb dldn@'aléé%mm gnozlm securing

Rl B B a0 P PR SE S GH S i o
those skilled in the art, may be incorporated. Each sidewall 201, 203, 205 and the
corresponding lid/door 223, 221, 225, 227 thereof may be individually cast from 3%
antimony lead, or from other known shielding materials, and then assembled together
according to methods known to those skilled in the art.

According to the illustrated embodiment, doors 221, 225 are hinged to open in

an upward direction, per arrows D and C, and, with reference back to Figure 1C, a
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approximately 12 inches, with respect to the | ower
surface of platform 113, or at an el evation of

wappposasent el y 19 inches, with respect to the BEDUSH0I/ 047031

surface upon which wheels 121, 122 rest. Figure 1C

further illustrates access panel 132 including a

Sleetrcbinpohant k9 ]].&EproWdé(th) rd eschwiftdoos 221 am/\mrah opBneaif position,
m 10, shown | ure 2 i n order t

ety ey gHpe Aaprar2h 25 frary E"iﬂé’%ﬂ qleschinyyhis Cpuﬁmwﬂcmsh

' iliﬂééﬁt Jf'%&m?cal bé}?” neﬁatgf?&rtu@igg_bllﬁés %Bbgltcﬁ% 06, 'ﬂ%‘?ﬁh khe2lRIst of a

Figure 3 el di ng asse I ¢h encl oses
ammhtwancreq:ma:dﬂrce figurh 2B 15 8 paspedise viesv ohiroughortdémif mige

137. hel | wh i | t dj t t.h
SShisdl R oS io B0t M ab s oo BRlRRoR s ltch
26%111p021815t 181 QS SaMERd: t{ﬂgﬁ\g o ﬁl@l@la@ﬁaﬂ%{llﬁg&pﬂ&ﬁ%‘m&b B9latch
00

hi nge H, and anot her r 227 is shown attached to
sfogenmakht 190 3adggrdarmiosemetsimbgdinegntsi ljavie 2BAlluptraiet lpighes

each of li.d:.223..an QLS 1, 225 22 ncludi ng a .
hcgﬁncﬁoge%ﬁf? iggeRDE G HT 155 bonEanat i 25 MiDesgna pin
1193, 2addespovitoay doo2211; ed2bpin2@3, 19Nincludey a IeOerFHn@VlDGA 193B

access to the correspondlnqgconpartnents whi ch _can

seanectivelpiagd rdwldng end B3 A@5BAcsrectindy. Apjedse phgash door 221,

e s SO aRS RS ThAE ol GR01 9 1o of

2084 comoespohdieg pinme3s 1931in s écutdimgidnh ecrdomvs F, andi thén mae rest
known to those skilled in the art ) )

i weBPhbIeapd Ve Bde RV rad &g% PP %ﬁ eng é§? ¥ z@gBawatﬂtth%correspondmg
Cl@@ér%ﬁ@ q 95‘)&”9)3]}1 q/ rgt‘afé'a iR %%out?tgllcloag\@se 31%&‘[151:1 eﬁe‘f’ AroWRY,

be 1 ndividually cast from 3% antinony | or from
ahéreby kwowyg thd caralpogdingheldingl end 1838, t%toadmaﬁﬂ)r the

O HES LR Alcara: RBoFo 2t nes TPy P b DB REHL D in an
daRh podiddn nhgDedbE MM 3A0 open in an upward
direction, per arrows and C, and, with reference

back ththufgltﬁlafé rafgrengd tr lBBUIS iy Gpeaiding 9 sarse picyicdembodiments
t(ﬁl tge %resent ?Jvegt? onr %n Zeé% 0f2 (?OQE ?55 Pageggﬁrf%q Sto fgre(\)fgflt door 221

reventrng doors

cr®ra ©€mg\lﬂibbﬂdﬁi s@UrebwpDNIFtlo6F 205Nis hbh@@nsd, Pler a@@\br@ @Adl an edge
per sonnel and/ or tubln%4llnes of circuit 300, when i n
tfelont 3t ovsrlaps wnpdacari daeie? Jrte dedtgpiedoori2ge fiemplping opened if

PRIoS BEF s nbe ]pfférFeW 125} a @r@%ﬁlﬁ Je% Obt ﬁ@%f@\%ﬂ%@g door 227 to

structure of " syst , accor to sone enbodi nent
torevdnit dbor 220 dtone beipg oeated iOMd 1223 rmm)mopdxedeeg arrew23 Thus

Lo enlar e oL Lo vLP Pl aLEh comonent
ANy OO b1 08 4
cB¥5r 83hemde.nghdanzedowtor 22 is repheckd piintyp@3lly debrabledb abbe seplace
athlos%vpeorrtloen%dof %%g’lﬁt 3&? WEiCh are shielded behind lid 223 and doors 227, 225.
The routing of these portions of circuit 300 will be described in conjunction with
Figures 3A-C.

Figure 3A is another perspective view of shielding assembly 200, according to
some embodiments of the present invention. In Figure 3A, lid 223 and doors 221, 225,
and 227 are opened to provide a view into openings 233, 235 and 231 of sidewalls

203, 205 and 201, respectively, and into a passageway 207, which is formed in
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respectively, and a holding end 193B, 195B,
respectively. An edge of each door 221, 225, upon

wWo@p@aiseg2df doors 221, 225, may push past the POI/UB2999/047031

end 195B, 193B of the corrdéponding pin 195, 193, in a
first direction, per arrow F, and then may rest
agddwidlt 208, ogRREE th'e\benﬁ)iaﬂmeﬁiQ WhivhctobBansobasedleditlePdl Passageway

1958, 193B, until the corresponding |ever end 195A,
TS ROV NG Fercal e et ged G Bg gppVefgxtension

A ROk & in a%?ﬁlfe\fer%}’fh&goftdﬁ%mﬁg QF»?S Q‘ﬂ%‘t Pﬂal t?@thf?ﬁ%n@tﬂger 237,

1938 195B to make way for ‘the closing of doors

226 exdmpdc s°01212&1 fr@a%n keémggtets&i}doﬁxysmattqaﬂasuo hpangatged@dlly c-

in an o osi.ti.on see I n FiLgur.e

e ePOrRrBRE i ap e SRl alaBe by Eibo sy 207 o hold

Fl[r%fs QOS\QQHQ Ub%gisnriﬁﬁﬁeswi@ﬁmtlﬁﬁagé 7. |Png’1ﬁ‘8 BiAORrth&1lustrates a
over|

edge of door aps door 221 to prevent door 221
fpa@mfbﬁessage\wer?édb ape 5 rwiu@lmre fermgd@p gERycs M anprartion of

0 d an ed 227, eH
SRR 0Br I hlot fuis 87 By RisR9Ga B 821 56 S ik R s
ogts@xe@ uhfl paph of 3illcivall 20t Apﬁﬂmg ofiiti@{slodutBag aﬁdutazm)o
edge of I|d 223 overl aps_door 227 to grevent door 227

f(FE D EP hHrgpdnsssagewrys2 07225 ibs 2Hk: 24 & 15p &yshgpndpFigure
Thus, access to the conpartnent encl osed by

sidewal | 201 and contai ning generator 2 1 is only

syste nmgiuealﬂ Ylustkdtesvabling hino 394 being @mnahmk@lgh@mgﬂ@aﬂf25 lg

nd doors. 2 225, 22 since, when genera

il 2157 Bl aaE e 305 bR Eaited heRighabiagcY B 2] Yoand both

repkags 365‘3@511@9«1‘11%%1101% ﬂ)fSp Bl %%ﬁte@ %n&?h&ggéﬂ}% 207. Waste line

shi el ded behi [1d 223 and doors 227, 225. Th

riﬂjtw fmgthctf cxtténels ¢hrpuglt gronsedoéxtemsmm 18 t@®@staiboltledd, and patient

d t 3
P sF Bl el Bie i Ry 20 BBk PaRglo extend
f
?‘ﬁ%i‘%??%%ﬁe?h@%“%?gpgﬁ S Tl B gt L. Aggording to

dhe ilppiratgd embpélﬁmt teeclpwvag@e/aa fouimeg, in ﬁhl@ld@memﬁg@y 200, by
235 and 231

?beeéﬁ deeess it I¢ alon% a?en %greg% S %aec\::\ilgate 3691 P W‘l}’ gr«hs’y routing of the

f@ﬁﬁ@;ﬁbnldﬁfgl td&\n@ lihe A¥3cth@RPOSViD thé eommaﬁﬁgmmfdoomh bpth, and a

cont ai ns maste bottl e 23. Passageway 207 is shown

Erefi sagh DERIRAY Iy EN S i tEcAsl a copBingd thiasarfegpending

SR TR LT L 0 L Bl

ethmasp{ze& Wit frethef recﬁasrem telFongat A8, it payobe apgsédidteththat the

plastlc hayi ener cshape cross-secti [

sYPER H@Phérwg% Ry &l e‘gr‘@%byglav AYt hSyPe @%%vt%@f contour

te #%ﬁergtolr bes R HnyY {gé}{b‘?at&o@lpm' Eey%haﬁﬁh&"bérﬁbaﬁtrﬂé}ﬁ SRYEVWMDle, to

Figure 3A further i(lTustrates a pair of

gaswg emjflgtu%clﬁanamd)rq&r lggnerathi mio systent 60, rapd/oato facilitate the
rooves. in gprtion e{ s .

%I‘Oper Otientation generator 21 within the compartment for the proper routing of
tubing lines. Alternately, or in addition, according to alternate embodiments, if system
10 includes a reader of encoded information in communication with computer 17, an
unique identification and/or data associated with each generator may be provided, for
example, in a bar code label or a radiofrequency identification (RFID) tag that is
attached to each generator, so that the reader may transfer the information to computer

17, when a generator is installed, in order to either enable system operation or to
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si dewal I 205, and another pair of passageways 215i and
2150, which are forned as grooves in a portion of

WG 2@emsd3ks 201. A routing of portions of tubi ngPCi/D82909/047031

300 (Figure ID) through pad%ageways 207, 251b, 251c,
215i and 2150 is shown in Figure 3B. Figure 3B
I providt patrescatioh itmglehlisﬂﬁha@vﬁ ib(&irﬂzgt gamgtagsl Hakbedigihstalled. Of

passageways. 25 and 2 uate ubi ng |i ne 305
LROURY 2ritsit %foﬁyetﬁ glﬂ%éi* W@T‘S‘i&’ erﬁﬁdﬂ%é@ﬁt%éhaé is
pﬂra%dg’@ SVa %Qﬁjer%i B8t orlnﬁa{}ﬁmg O3B c%b%@%err@u }ne&détl t8"3¢her enable
assageway . Waste |ine 305w further éxtends
tdysteogH), gr tm‘medveefdeélvmikcfrorm t¢@npwenbsthet thoindoerc@3zenamatbr is
patiﬁ%\t line 305p further extends outward from

ng assenbly 200, for exanple, to extend out

t hr ougg@RSMA RBthBMlubiatePREIwSIUI(5a68udidd aQhlveheluatol 3eceptacle
(Flgure | A). According to the illustrated enbodi nment,

exch 1mw§a@mg¢mp yelae 3 ﬁ\’\%ls ehadingrgl, toskresenirpllxbiy omfyof the
bsglcﬂ%q ZI?O SB %f‘ (?f\%g/?ternel aOS f} h t he%qne O125 fﬁr activity detector 25.

catthesRdion QS tlyblbﬁﬂeﬂ g sﬁlb\lﬁé@t’vhﬂ QSQ Fhat whkrendst d&ﬁvnward from
correspondlng lid/door is open, and a d&ﬁth of eac

psaEgetays hemaiadtigurp P B Hindgvih srferenes tadhewe 38 mlbﬁ‘@ line 305
%%f LS RO R LB p%dd]t g&%a%?% 8& &é?@ ﬁ 'aEt%Hﬁ%ftﬂﬂ“aﬂate which
t'he pondi ng |

corre oor Is C ose er eov
Wakibsfthﬂrtthﬁmgh efAec@dog tb ot gmbeémibﬁtthheipbsﬂmamngewuhm the

eci at ed t he co nt forned by sidewal |
z%inn%&weﬁa éh&ﬁ@%&l wge the-componpnty P¥318rP96ttﬂn fyinfusion
gﬁféﬁft 30 whdch ars Wit fb%?edgcﬁ%fnak%cﬂ?lta%ed' rK@Mﬁ% th¢ Gomponents
he conpartnent, for exanple, to prevent installation

crhomted mprbquae 3% emedapmablermlbassvmbbfrﬁ%mgm embigdmentoof which is
facilitate_ the er orientation of generator 2 1
Wﬁ?ﬁpﬁ F@%ﬁﬁgf?ﬁent for the proper routing of

t ubi noFibiReT: is Al geRipB@tv@lWew Of subassRebly 390) an@FHAF NG a

to alternate enbodi nents, if system 10 i ncl udes a

rmetv@m@\ﬁ@é fennei3af dvosardinmtojthe ewhedimicntil nerated bhFigure 3D,
RIS s g o IS 25l 6B R DRt ol fgp

assocla aror “ma

ekampfermddplastiopwhich die tdgabirt toofapaure, aflérobdt@adig 86Y hold, in fixed
identification (RFID) tag that 1s attached to each

grélﬁi‘élP%\fQ)? per%etf«‘lh%ﬁgetoﬁ &apisadedivargnes vahet LYWP gad portions of
! quaQﬁ F(F)tnlagol'?n n@él? gg&ggsec{lbﬂlg ’11113‘@8@ ageeﬁ]l% fiftiffe §O§ Waste hne 305w

insta to either ena e systeem opeét at
andtpapeavind@0an FigdiecHE ilistratos thegetimeter gt diailed into a ﬁrst side

7 55y SEERD A eay ey el eyl Y1 g bevween
| GOLTINEQHRsidd13b 1| RIRLAYE ARk AMB AEBSHARKOMildARRL 3081

king, into conputer 17, in order to either enable
s&zkh(mgh Tigure8Dtshowe (treysvwz% edBoadividuatnfaord forfitting together,
ta%%rdgn%etola &n eee(r:rgboglenqgnrtsa trr(ljartlng%ralyg1 8% @allrlnee 99 may be parts of a
continuous sheet of plastic folded over on itself.

According to the illustrated embodiment, an end 404A, of eluant line 304, and
an end 403, of by-pass line 303 extend from third side 393 of frame 39 to couple with
divergence valve 35BG and an upstream section of eluant tubing line 302. Figure 3C
further illustrates an opposite end 404B of eluant line extending from first side 391 of

frame 39, alongside a similarly extending end 405 of cluate line 305, and ends 406 and
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Figure 3A further illustrates sidewall 205 including a
val ve actuator receptacle 253, into which divergence

We 2000858323\WP i s nmounted, to be controlled by oneCDUS100%047031

servonotors (not shown) of 18ystem 10, and an openi ng
325 for activity detector 25. Activity detector 25 is
rTrdfedticm liac Shbe hmbé@iasw lihe 2@%w trisgicctéved & re&en didgrivat second side

d eni?{bg fgﬁgmag g 4(}4]65?%%{ ﬁ%nsé@g@lgggg@a@vf&m tray 39a,
8&?%{?%?2\9 1?1& ifth Elﬁahln%%‘é&?ﬁlﬁ§ 2 1F§Bugﬁe%br&ﬁt%h%hé iﬁbmg

uate, which-passes’ thérethrough. According t
sld;xms oénipadi 3drrs prdfetreblpdk:vcthleamm'goulvudtcbp dowinender their own

CEHBBaMEEhas CERETREPPYER. b7 ohonPudahs Brp b« Refing back to
Mgﬁﬂa 13, €n SAHULHOR W BTF 1@%@@ it cah $e k&Gl thitttAd 8&rdWentioned

provi ding the conponents nounted in a frane 39 as a
diitsipgsarb peovedadaos eanpling SeBssearblie AR titereineuiiofOOwHirstfitting 311
|IIu trated b re 3

senBRSHR FRra B 2l 965300 iR 7 soupley Quant e
aB(Aed 2P SOt peet i @ver@for 21 ;ﬂﬂﬂi&d:iﬂtlng%?p}) Rxdlhd]ﬂnhyi)nfcb@orate a check
enbodi nent illustrated by Figure 3D,

6 yRe oy esralvale |1pgy393 tgyap OslglAt p3tes gep@rrawé%é wf%th f%%%lf
f Jo%pieg V&Ialé]t% iR f3g§\g9£8' \xBLt@%Bgf% W&: ﬁftfl #'tttl Pcﬁ{plésﬁo atient line

t her tween
a3Q5@ (0) aﬁbﬁbnﬂdg&leﬂ:fof fwlaatﬁeﬁ&;dsdjutéﬁaddﬁlﬁﬂ a3 \(&s\/@aﬁ:ﬁ\h@ the dotted

tisa” B0k e Bioce Sl ) £ o 565 vzt b P AL LSOl be

& ﬁﬁiabie' BErBARRLy il 19er§51§ oﬁedl ch‘t%tfsa&erﬁa}‘ DeaBesthfBLRLble
edge divided into a |rst Si 1, a second side 392,

appothiat B kihbwstto giodeskdBdd ingh¢ hitr d si de 393, extend| ng
first and Seco d.sides 391, 392

bet d.
ot do. SonrreouyE etORA GED GETesyar 2 hiNTRNaGH: Koy il
S&@Mﬁblé [P So RPhce 8RBe p&diods statduit 300rHéh 410 rshfbldteﬂ 'bB]Sind lid

:gether according to alternate enbodi nents, matin
;@dcﬁDOfSr@ﬁé@g an@yn Bwspi mstagcezsrwlepr@mrswtmd@ss gleged to a new
ﬁlfle <f§hs cga%yé &Iege doelr(f1 OIrlrSem?y B2, Iep ancgd 261 ACﬁg)r djn %g{;}%g fohcﬁe illustrated

wﬂbod&ﬁ&tame@r&rﬁ&fs ar@éoxﬂyn@ﬁﬁyehéld lf@gea&s by‘rxltaﬁﬁ@% oM
third side 393 of franme 39 to couple with divergence
v%ﬂl ?/Séel@BB’é99nﬂl qﬁ@f&pi@%@?ﬁ rglagively spesdy apmayal apd Fipkagement,

R B8 nTd BOhS Sr G BBChton. v81 RAERIAT AR RAR omed in
(Bida‘walrﬁé)i(mgum bAY §01Ckﬁzampiaa e giatrationeoftdévedgange ealste 309/ P with
f eluate | 3 d d 4 6 407 of pat
e SosparIR e  ToRvsbenol rhasdeeod T kD wig
f a@;@g@@m 19iadl§ 23 9@ rQJpeEt'iV%'[‘jE g@straﬁloh %@Hﬂﬁh %@erﬁQQMB and

are shown extending upward Tromtray 3 a, as they
vﬁﬂjl whitwpaskigewalis 21 diand 245 eedpbetiv200 and tegsitrotipnl Ob@blng line ends

aﬁﬂ)%ra% i4%t7 %vdltht Ipaaslgagte\bvgy bl}) 'ng
With further reference to Figure 3B, other portions of tubing circuit 300 are
shown. Figure 3B illustrates eluant tubing line 301 extending from reservoir 15,
outside of shell 13 (Figure 1A), to syringe pump 33, which is mounted to an actuating
platform 433. According to the illustrated embodiment, platform 433 is actuated by
another servomotor (not shown) of system 10, which is controlled by the controller

and computer 17 of system 10, to cause a plunger of pump 33 to move, per arrow I, so
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lines of circuit 300 are preferably flexible and would
drop down under their own wei ght rather than extending

wapmanszas shown, if not supported. Referri ngPGHUR2009047031

Figure ID, in conjunction Wth Figure 3C, it can be

seen that the aforenentioned fittings are provided for
caup dravginsainms, Seom kase 380 lisntheowpihrtabiing 1130001, fand slien to cause the
flttlng 3 11. couples. the section of el g}ant |In}§ 30§ to .
FRIPRESF T3POVE BtBR APRASIE [HECPPBOES () PWED Hle ppanty tiguekgibing line

t3:02aﬂ) élfPlle %en@?&%r Af or36 'B?-éﬁgsoﬁne%]% tﬁhﬂf&%ﬂ il 1 BGraBHS

ncorporate a val ve ples eluate
I anﬂmdﬁﬁalttlmladﬁscswtih@plmm 13, @ﬁheg emebht purnlﬁlkncﬁ\mltct those skilled

St 8 Pt PR RS e s Bathis a4 Bt Seryeyr 13

%d&éﬂ b ?'tl@@elhﬂﬁ tieehighoitieduiegoe M&o@gﬁ abddosnelt shdudd be
desi gnated by the dotted line Each of theflttlngs

:%pmecw@qizthatamgergm VaB’E§5ﬁf63jlb ltf@d utth @nqtberrvadmﬁ@tuaﬁag

beat e fa t|v essure

AR o Byl dSTh e P PuBh B hforgrpor shown
| &F skgtommni Ot o those skilled | n the art As previously

menti oned, when generator 2 1 is replaced, it is

typi calf lgveé@sfurtaén illustepten aslterdigldse 417 habis mRMtgdodengside an
gge?lgf %15%%9 gg@e(ﬂhl 335 %oﬁc”[' éggz QF%%fgal;]]g)eé f t&})]laé %n@@ ]t311ter

Iiwvldes 3nDMdd ﬁmmmmssbdseerﬁagz BoOayay bdhrfeseced ﬁbtn a)th:ermm&rmed
be repl ac us, cordin o the i r at ed
erﬁﬁ%l& h%eﬁt hol %ééé %qwe ﬁ§fag} éhﬁ‘élo%%mr%mny Oﬁ%ﬁier 371n an

19&%59%%@3&6{ 51% tu?b%l &% $9Das SR |s¥ie%?@iltell 3‘7 % 8&End Sut from
facilitate rel ativel y speedy renoval and replacenent,

vhe ingcrag spaden g eetweopeposiag sidos yf theicknt-sitcllotructuia Holder 317 is

(PR oRTupE of hortsy B S LT R TR b ol oot

V@bm)ﬁé}ﬂ@sﬁ@ﬂ Iy val ve actuator receptacle 253,
regi stration of tubing line ends 403 and 404A with

pas S ag“élwaylg my tpiFignes 29(Cglctalls speesriing cgmpyigyfastlitated eperation
of &;y% nl% Wlllqi)e c{setscrﬁ)e ;.Ié"c%g%gxg%téosg VeVIet I'Boglan%esr?g?ef\’@ey ﬁre%él'n

r'espective

| 1hﬁ@1t1©ﬁd 8\5&9&71&% éﬁﬂtldﬂeﬁhamﬁlamuceﬂzk tON iglilre 1A, computer
further reference to Fi gure 3B, other portiaons. of

t e frigstemr duneluderomanitor dHvimhick njefeeablp npt ol flisalays indications
S SR P BRald PR S L0 R RPNy cue
wiereeh td) Becm[va iped fiom tha usat Utathonlg bel vkl éetood 433 cornputer 17 is
g A R e e i Sl e
Séf)ﬁéeemn%gndé’éfﬁ}pﬁlellsl 3C 911{(1)169%1& eduly1 A Qﬁ‘o&sownﬁlﬁhérem rﬁ&qﬁed to

conputer 17 of system1 o cause a plunger of

I®st H2ehsgstemel0, &orrdonect hardwioag to thechoatoller oflsysdern 10f fm@mdmg

Eg%gél\ét%hém%tse engb%rd%il&ts thl’?liplq T H psecoﬁglled & % ctoQt% nller via a flexible
lead that allows computer 17 to be positioned somewhat remotely from those portions
of system 10, from which radioactive radiation may emanate; or, according to some
other embodiments, computer 17 is wirelessly coupled, for example, via two-way
telemetry, to the controller of system 10, for even greater flexibility in positioning
computer 17, so that the operation of system 10 may be monitored and controlled

remotely, away from radioactive radiation.
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pl unger to nove in the opposite direction so as to
punp the eluant, through tubing line 302, to either

w@emensasey 2 1 or to by-pass |ine 303. AlthougphCT/ki§2009/047031

illustrated enbodi nent incRktdes syringe punp 33, other

sui tabl e punps, known to those skilled in the art, may

be subAtdotdihg fomtie frufepred 3mbbdingsneke torhputdi Efnseiré+piritgrammed to
fromreservoir 15 and to t he el uant throughout

T UsoYia AIHBLG Y- oo bighbmpcdiyes KB D éna?ntal_n system 10,
a8 eﬁﬁhﬁ&ﬁgitgl hgkerdlivgy SP{&sRenY %,\éﬁd?@ rhtd §§t$ﬁ1q_@ ﬂ)ﬂSa@ient
anot her val ve actuating receptacle no nteg W thin
sin@islond Zsavadl asco phtecict witly dte ot hache sech-ocrotocapabibity of

ShoMnk 198, SR A NS L REral b HSL BHER B cluant
| AHdRIURS conddih&CRItRh s§§iehl 101 tRKkRalHe frbht @mpidionfif@HELelution
ID) of tubing |ine 302. Filter holder 317, like frame
3grfooncd b s yto 38loulatpegnetne niase sesticrh patameters for the quality

t he forne | astic sheet,;: holder 3 na e a
IR SH R o BT P RS i B by orBen Bhfiaftatso be pre-

| ptb efah@iedSp deteractywith el @WtrbIldtiofgydtén @ 030 rde®d I&eh A& tnning
side of filter 37, to extend out fromthe interior

stalrer cquat pleelpiens nsppwis iRy, K gedveafecneratos caplaygé by the system,

St . AN [ [

A et BT P e o] {5 DI Sl 3 B RE D UaE
sgenemjedi aitheds asdaaiplle, 1f3r qudlityn caorgroh @stihg driaguklese, forPatient
det ai.l s concer. ni ng cggfuter-faciIitatedgﬁgeration of
SPISCEAN- 1B OO UE &G GaliesgTiZafiqtio RGN 31 ihgnedsgments made on

PR UMRRLS 48, IhexRhFRetivitD YRR WBRmARoR BN QHS! Ynay be
ment i oned, and wi th reference back to Figure 1A,

coaptaired 147 seiredyesomni@niputdr dde Alhord paytiod 32thisworeth,

preferably, not on]y.displ i ndi catio of st.em
o Eriefion g™ dopgitial i 88 Ro R el bRy dpo PLBRS,
CQtiodiba R trassfard PG chBiaBFution, foReRIMBlc] VIR WA irftéraBR dolfection
user. It should be understood that conputer 17 is
cedgrihatrat ippé peaREeh| Suppliass, syvaecaPidersyiie ¢ h asrpsevisasly
unt.e ithin the interior space rrounded b hel
TBRORG, S Pt AL PRE SR LRGP B oncoded
piafirmidén, br SyusipiiNabar cddRrreslick 6€4 rddadfebiuthdyddémificaon (RFID)
contraoller of system 10, according to sone alternate

B pie i Horegrprgasizeprodust piermasigncellegied Eomarmspdust
f i _
Vlh@el@tag%,gcgé@i)f fa!vcﬁggmg]ﬁ&en@%é% tr&l?ﬁ‘lﬁff&ecronﬁzmﬁl% h§ tl%e proper

positi sone enot e romthose portions o
syosipeinedtf, fof exampid)iof thertabling@ttuivend/ad haicsoncsrayd/or solutions are

emanat e; .or, according to sonme other enbodi nments,
QsPsLssr I theisystoir e essly coupl ed, for exanple, via

t wo- wayy s Rl EhB bk derstd i thiscFRAAAS kEdwPin BYeks MokOyre fe%mplary
even greater flexibility i n positioning
in nature and are presented to provide an outline of some methods of the present
invention in which computer 17 facilitates the aforementioned procedures, without
limiting the scope of the invention to any particular computer interface format.
Computer 17 may also include a pre-programmed user manual, which may be viewed
on monitor 172, either independent of system operation or in conjunction with system

operation, for example, via pop-up help screens. Although the English language is

employed in the screen shots of Figures 4-9C, it should be understood that, according
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conmputer 17, so that the operation of system 10 may be
nmonitored and controlled renotely, away from

WO 2wbosa3e3 ve radi ati on. According to sone pref ePEBUS2009/047031

enbodi nents, conputer 17 iglpre-progranmed to gui de

the user, via nonitor 172, through procedures

ne Gems @mbotitndiy, bb@pines V5 isgire-ptbgrammpe td @onide galdahge in
contr | tests on system 10, and to operate system 10
f9pltig e [PRFHREP T usi ons, as wel|l as to interact with the
user, pib@eldng atsg’tlé&bshco(t‘ BFgﬂla‘ﬁf"ﬁ’@Rﬁ b, Yvtdn s%ﬁ’t%d %?% mputer
accordl g to preferred enbodi nents, in or ﬂ

viOl emmenitdr léﬁumbrchmgltoeslomtemhodnncalm eMam mbnm47§ylstlad¢s a

Jetip et g Oyt A 605 BhP 15 SR G eqBY dhe ber, once

SHS LEPhRAIRBE 64.S AcRbrditirodumleintMtig %oél%ﬂoﬁﬁﬁéxts abfhputer 17
to performvarious data operations. mputer 17 may

arswniyer It ef langepzanfreth which Heeysgemaybel pett preordopraseitingrmain

ofeﬁc, m 10 in order to keep a running tally or count
of “Bl Ut ons per unit time, for a given generator

enrpl oyEduie)s A R& seit&rhlB shaWehgeyerietibt fedenGabdbe @ﬂﬁ&lmcludes alog

each of the counted elutions, for exanple, as bein

geneicar 640 efeensdingdo %Pr@%ﬁﬁb@dlmﬁ@ﬁs whien the w%ﬁlﬂqhoﬂelects the data
o] s oo 270 0EP11 PO BBTASTRE o Bl BE P Broscfe heren,

niedeulr evienilkeybated mﬁlqﬂmdiamoheh stlcddse,enfrglintexiangeleeted data

activ | evel , volune, flowrate, ..., hay be .

rFéﬁtIa(tflgﬁE%é&eﬁnﬁteéy SPBPUT #’ée@me&ﬁg@%ﬁ%wgb apotheifype gf dgyice for

PREL 480 Rty %Qérﬁpl%& ef @chh @ﬁ&ﬁd@%tﬁ@ut%ﬁt&%n%ﬁ&iﬂh%&l kEyboard

a report, to be printed locally, and/or to

el oicr ostorgk Iny:dtuna(m‘ drsk)a@ader, ascraemn ebaramdt: lr@udﬁr foopther

t t t h
SR P ersn s At B P e d EOTGLI G elsvigt Biskecte e
- AlthGh ROEYHONHS hocodBRE td Rk crbiIPMERSE, sbiecABYO fﬂé”ytfﬂﬁlﬁer include

interact with the user and/or a reader of encodéd
i anpthcraeth ontry field inxdngl e userbarequisebtoranta @rhcenseakey related to

di of regue nt | ion FI D
3%%%“6“‘ gr Clé?% z& pr %‘b?@ mOP% z‘bl ec? %YS%’ > the
Ak prragusd tihabalsgiveagtated togleaditol a@mtkact @tmm gof Byesd efyyhumber

control, and/or confl rmng that the proper canponents,
ffrlog iispriEcMEts MAK be GPlRyeSiacerng ta yayieys embodiments, and may

g%g@ééﬁ{édﬁ’%gﬂﬁﬁ%% 1‘?691 1 ltly géb%oﬁﬁ%e%&@éng gatHeciecgarL(l;h é Qﬁgle log in

at screen s
sfeesn. i n Fi gures 4- 90 are exenplary in nature and are

presen rovi de an outline of sone neth
prese n‘%‘ﬁ?rﬁb%f S SRS GAPRIAP A LR Ehatiph 1htg dafy eflgt‘/ggek{ fd log in
asfc%reﬁ 80! doRRE AR QLRI QS eqiist 30 He UsbifolcdbRErrh AR WEAREof

of the invention to any particul ar computer interface

f dwangithat (Som&un eersen.vblmléy(e@ sadini m balide bag)p ve-aquycorgn Ahheand then
Srlenrgs ql%rllllfla%ll menu |495' IIP%G user de?errmnes that the volume of eluant/saline is
insufficient, the user selects a menu item 573, to replace the saline bag. If system 10
includes an encoded information reader, such as a bar code or RFID tag reader,
confirmation that the selected reservoir is proper, i.c. contains the proper saline
solution, may be carried out by computer 17, prior to connecting the reservoir into
circuit 300, by processing information read from a label/tag attached to the reservoir.

Alternatively, or in addition, tubing line 301 of circuit 300 may be provided with a
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on nonitor 172, either independent of system operation
or in conjunction wth system operation, for exanple,

wor@Ips32up hel p screens. Al though the Engli shp¢EES2a17031

is enployed in the screen ghots of Figures 4-9C it

shoul d be understood that, accordingto sone

ecvhackitorentish oglgmattewitl the igopsreypy cfgesenvoed] . oAmoedAhglm some
id [ tipl Fi 4

A

Cl@ W{eﬁgusjt Zio@zﬂstpé%ﬁi 5101%561'3(% 19519(9 gqfnﬁgd foPeopfiter 17, so that an

nts. Maln nmenu I ncludes a listing of * each
omrrqnmﬂeesageﬁw B prateed:d@pen@ttltom n72 h1at1ngrﬂ1y1t the vgehgoinealarity or
b ser he user. Accar di n

o R AR e BR R e e RRRE Jp oo G it Sution.

| Osd e@inﬂl@@ﬂé"@&?@e At @Mt Ghayt ltbeerﬂlﬁ'ﬁzfred"%ysy%&hﬁm is the SciCon™

prior to presentlngmnaln menu 470 ure IS a

sCoratvativiey Shioon (agaicableliore Scdfogs bxceeﬁl\/lschﬂctgn,vw)c h

Ieatc;logidﬁeche%he rgﬂlr?%ﬁlréﬁeﬁtg §r5157 gucﬁ@‘i%%ﬁfgl rggl%%et(g ﬁornalé £ 17 prompts the
aRer i dntegladpiamity DEEEER DAl b tHe nOF s@ifncday, Wi akkeen 574.
ot her screens presented herein, below, a virtua

kalieraately. 1f§yap@d|0a9@ad€f86he plotremensienedicadrit andghe pajinees
t | t gl
11.981}%% et‘éég g)ggrren vajtim; %ﬁhf%hﬁét% 19&3{0%({%@6 éead%pm?taﬁgomatlcally

ano evi ce
s fed atteaquantityyin foematig tesconfpuvdn i1¢h Tihns; lcosh@utewl 7 heagteither the

lim.tat] eri heral rd device, a st
roaf 1Uﬁ$<¥ lu%nt%aﬁo%%jo Pagdd? Scr%%%aln% e nanya?nt%rsﬁ Uetni/saline
rmﬁé af QBas@EH@froﬁle\m@l'i tPhakNCPREN bﬁfe@&q@fr 'v)QHJ)me Jia activations

hand control (1.e. nobuse, joy Stick, et
Adftpvowgis, IIIDthGS)hcmnpn af:w‘redl g Wothsrefmenentmﬁngmﬁ&,durmg the
SCreen 5 her data entry. .
rrrgion Rt artan 1D B R n  En FoNehYoitsatine bae
key beal adptded @ 4 freddenahad &H‘luﬁ@]ﬂ{r@éh%@d QMmEMt%F %&&s‘tﬁ‘e user,
order to enabl e operation of stem 10;

e key
t\rlarﬁ sereers P11 vie ther@lmah@dh&r@gag zcors7éend p@mtnu@@toméplete the

sah{le Blaé(% %or%g%tg W‘? e(%ts whgl} glg usglnéeﬁ% (u%]lr ennlﬁ and epréwﬁas 1nglcat10n
mf&ﬁ@ilirﬁjto&hle ek tmzph Scre@usENtT@tehenRA Ql@@fetsé}goﬁ/@ilﬁ@ﬂﬁg, the
rather than on a single log in screen. After the use
apeemay ?ﬁl@réﬁfﬂ} B @i/ by erlpenhe ﬁ%tYdfﬁﬁeéV@F{b?%/Wlth a full

fﬂe?érgocir/g% Qch 'r(ﬂné gc{ Sk éﬁlg) difn At hé/gtremllf() ﬂﬁcﬁ?ﬁg{a§¥l§¥ecludes

request o contirmt
tmmnmmhmmmbhmnnbé&Emyﬂmnuhﬁrmergmn&ahsn@ﬂmmﬂmalhmhmﬂdbe

ba via a screen 571, and then brings

A i, B BretiGus P faE D cPhancgBle g ovel Sensor coupled
&b YRNL1L 7 B dlirSinl PGt H&b@c%henttﬂéle%le&f sARAEHDPs Belf® Wbertain
item 573, to replace the saline bag. If system 10

level.

In addition to tracking the volume of eluant in reservoir 15, computer 17 also
tracks a volume of the eluate which is discharged from generator 21 into waste bottle
23. With reference to Figure 5C, an item 583 is provided in main menu 470, to be
selected by the user when the user empties waste bottle 23. When the user selects item
583, computer 17 presents a screen 584, by which the user may effectively command

computer 17 to set a waste bottle level indicator to zero, once the user has emptied

waste bottle 23. Typically, the user, when powering up system 10 for operation, each
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i ncl udes an encoded i nfornmati on reader, such as a bar
code or RFID tag reader, confirmation that the

W@ 00easBeB reservoir is proper, i.e. contains tPEr/psmwpEo47031

saline solution, may be cadied out by conputer 17,
prior to connecting the reservoir into circuit 300, by
ptagcedbeittgr embor waté bottle @adbriconfitnatiaabebtc bagle2Btemshthticd at

to th eservoiy. Alternativel or in dition
ttﬁﬁ wg i Qn?éat@eﬁﬁwre&ow& Y agg @KW%@&%&;@ a%ahwwe bottle
R4 nﬁ(ﬁ&a@& tw}'efoh T:lﬂls}’cdﬁﬂh?e? IV)" L thl&ﬁ tﬁ’é A& g otfmgte%ttle 23 via

reservolir . According to sofe enbodi nent system
rmymtwrmghértha cmclralxdm cdipumpriis| aaldidiwergance halvg éSWé’t, end pnowde an

ch.is located,just d eam,o reserv

B i B CReE it S PO o P dnos Sy B ey
bR cRh8SIBALESLr&h T8N i Gterkédvazh ahé Ber HRtunldiS cMHREY the waste
osnmolality or charge is detected in the el uant
shqﬁtm wébowﬂwsémmﬂmg tq scembargmants; &ypmlplé} autornatlcally
sol e of.,a char tect ar,
STl S gy M ESBIRE Plonf sEREh ARAEED S Eallas eplis
Seaweding &yinkadicendtive inbodikeats, b Maid lefclNbwhal afa9he CW§1ed to
Once the reserv0|r/sallne bag i s successful

repitabets. febRisinns. a1 meprenAstaboyHE aBmetion @H%@ﬁgtae ID, in order
B 3hiaticaly 3ty hefROMRIRER BA0% BPRAS i R and o
tprevidé,orie o@nputonE an aaﬂcmtl,onamdletdaer thaad waree nge Phataddesbe

a tag by ich volu i nf tion is_ provi

rSARIEA ARAPT I AR VWqud?r?@f:@%wle ﬁ%&iﬁ?&h? 5 il S waste botie
ijokerBiion to conputer 17. Thus, conputer 17 uses

el ther the confirned eluant/saline vol une, via screen

571, dn atdti'mionewhy: abnyemetht@ananit¢psatlared t oluamendslwmte volumes

elin omwhich to track depleti n of [eser v
VEREHE 9n RS bR o T RSP Rl O] o cach
chaysl)ﬁ%ﬁmaﬂ? patiht thfigbQr anpe réf@reﬁ'éegt%rﬁ &56 Qdébfd‘l% foheferred
operation of system 10, when coqﬁuter 7 det ect hat
thetheds, arer tioexéfpvmng/ﬂ@,@quahlév @sstStie@thn@rbm eenagctien with

edet t hreshol,d 17 warns
GRS AT BRE Rk TR b0 SRV R o BTRALS gl L PRl 0. o
SEH&a0 drédt sguEmCIonbI iwHdR Shl @lgep bﬁg@etalf@f ﬂalmmghag generator
conputer 17 detects when the saline bag is en&mﬁ
piobymy B@sh, ydyiehais ipgHogred: vepwapiag & predeermyed volune of eluant for
S
o Ao R 8D Bl Vi B LRl EPA il bR 23,
tdmmllmtly prexd ées\ami 1nd1ba1gmwlviafa mra‘eul6f76;th$t€th&/ olasi Bdg progress.
cor to sonme e odlne ystem 10 aufomatically.
p&ée’l ‘ﬂ%‘g t Wﬂr@}:ﬁt?rwgfu%w Hisrovsemy Hay BYPYtAer Y fo indicate
g eﬁ@aﬁ@ft‘b@in@ diverfcBR R4S BBHte 23t fo?%?%ﬁlebﬁ%tﬁgﬁrﬁ gctBlhﬁfO (Figure
as previously mentioned, system 10 can inc i d
| Kvehayspogot a deshphelight signhle agpreaiously elssriboilr | n or der

E:gr ? glt & gyrg eiﬁp[hérhlﬁustra%s a s%ieefc’l%lﬁ n\ghlg %ppsresbereljteavgyacomputer 17

upon completion of the column wash, and which provides an indication of a time lapse

since the completion of the wash, in terms of a time countdown, until a subsequent
elution process may be effectively carried out. While screen 677 is displayed, system
10 may be refilling, from reservoir 15, pump 33, which has a capacity of
approximately 55 milliliters, according to some embodiments. According to some

preferred embodiments of the present invention, computer 17 starts a timer once any
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In addition to tracking the volume of eluant in
reservoir 15, conputer 17 also tracks a volune of the

webwanseddhi ch i s di scharged from generator 2 1PCHUS2009/047031

waste bottle 23. Wth referénce to Figure 5C, an item

583 is provided in main nmenu 470, to be sel ected by

t dietiatsErbcask &coindpdetod &td @ifiptiselse was bthb ointd leps23eithdh énterms of
t he user selects i tem 583, conpu er 17 presents a

tg? 8815 countdopy (gEFRHD T hOT i MRy a Bmediim genplchgnfhiig clution,
Cf3

le,bié Wifl bR %tesc"f‘lb@@ﬁi &ont ?l?\techbﬁ V&Jlt%\ﬁ%urb Al %Ltcgfdlﬁé’to an

zero, once the user has enp waste Bottle
qupmpﬁry ymbodiercus evheranh gencpomel | mghaJ@arﬁyﬁeanSZ[@tHaOylelds a

operati . on, d i1l el enpt te bottle.23,
QPRSP SR Rl et B B Ao bR, Sy
ofluRRen %ﬂrﬂe%qﬁltb%l HRESMINAUD FRYtiveadgtidH Ibﬂob@s@es% ERROxiafely 10
to sef the waste bottle level indicator to zero. Thus,

crptmltﬁlSer 17 can track the fiII|ng of vvaste bottle 23

via no ng. of .the o

i ver gaivsa: AtyPrik BB AR B R R Rar R ggn prpocss of
t Fe@ ctaBR fco WAGT WIS b Eirdd thtlllts? c&atrdﬂ&@ &a@%e@%rf@ﬁ‘ﬂéd ewithfréference
exanpl e_ via presentation of screen 584, in order to

viarieur R Ay dsruseary salertfaam g mey 47 heanisst &7 %btwhl@ directs
f t

AT B SO R AR AR S B

tdnebaglyratiesi nbmjhnctth)ﬁ widsthe slﬂectttdneof 18:nETﬁ3tA elek user attaches a

According t lternati eenb di nent a flu
| 8¢ et%é%%? leB ietfisp &8 ﬂ%e%%teéleﬁ‘ﬁ?fl}t%toﬁﬁ“ vial, for the

[ t
R R R S S

i mrefents| asdrdeo 734 pwkide irestmoita eld: User®l ingemictht eespvielingeg vial shield,

copmpputer .17, . an indicati the us t hat waste
SORER ey 45 8 G LR 3 K0T 0 Bt omat 1 cal 1y

Dr ecl udguRPeY Akihenil@btraysd Qbkdddchitctdent7s, WaShieh Reiphier 17

Is enptred. In addition to the above mai nt enance steps

rrécfav@dnw, eomahe u@ncf%mml@/tﬂ aufrféﬁlecbrfeaétﬂg@@h cution, ﬁélowed
alne% scr?ens%%t \%ch%i gﬁovd%es b 51? 1anI Ic\clttlgr(le {haf) {hte eﬂlltl%on i$ h progress and

tests o any

I d4if disioq s thwlﬁd’ﬂ té et &b féﬁltfbﬁ Elsgiﬂé\&mﬁ;ly &S, A1 syStem may
preferred nethods, prior to perform 0% the qual ity
duAYidep steaakte indigate fagelutian RjPEREEESS ofeT WK3TAPIE light agoJector 100

40 Ay i 194000 s 98 ok o DI Rn

tpreccs o vhom clobtede dﬁzeatd)fromgenaardr ag thrioeglgenge &hoB05w and into

g\??!%%een?%ﬂ?n%ﬂe@@% C | gaéigﬁéhg é%&ﬂ dpépg g{;gﬁ?}%@n of the elution process
APROKE FRER! Y dr@rtdd frb Zéghglra%r 24 Qﬁt@H%hpreﬂ?ﬁﬁ’é 5p2and into the

and into waste bottle conput er provi des an
i tngtivealt foonxample, aucs ecteaty BT tor2halctecher doms hate of approximately

p{,@?x@(ﬁf Sﬁ%&ﬁBF Sblla u({l%{:?lgli ﬂglio eg%%%g&?gf %Iyoq}?er%ehdf lfg%’? signal,

for example, the more rapidly flashing light, as previously described, may be projected

when a peak bolus of radioactivity is detected in the eluate.

Upon completion of the elution process for breakthrough testing, computer 17
presents a screen 777, shown in Figure 7B, which, like screen 677, provides an
indication of a time lapse since the completion of the elution, but now in terms of a

time since completion of the breakthrough elution process. When the user transfers
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that eluate it being diverted to waste bottle 23, for
exanple, light projector 100 (Figure 1C) may project a

W0 b@shs23ge | i ght signal, as previously descri beRCT/BS1909/¢47031

6 further illustrates a scrkeen 677, which is presented
by conputer 17 upon conpletion of the col um wash, and
Whé ehal poroyinthgshasunmpldbfauatorintofa dast tatibrdtap semsasucethichetivity

| etign of the was inte of a ti nt down,
Rty saan %%%Eﬁfémayawgwdwtep?%ggggle&ﬁgﬁeﬁg fbt perRany777.
C@’ﬁﬁl'ﬁﬁh&%fere%é JtoeFl e oRAthk: ﬁsé}'hﬁplr&ﬁgﬁgd tl%ya%{l%?%ﬂlgasure

may be refilling, omreéservoir 15, punp 3
haem shecdgpa calibyratof, th@pﬂeoprdtrad:dsluyas&em 1778 vihti@riggcludes data entry

;ajﬁeggsegf g% aéﬁ-}ﬁ anﬁﬁﬁ{n%g ﬂ?ﬁt %aﬁggfge%[ ziltr?v gfﬁ;&qh&ﬁg&‘ose calibrator

CABRUEQIthd dct Bt o heBatpBindARK &t JNYR! tHE ERAoRKHAS 8SBplcted. The
conpl eted and informs the user of the tine |apse,

euS@h@ﬂy enter Gedgtaofia thf;éouqhn@@r@o umﬁtfmmf(r@@n@e h7B DT )via awy of the
n[ terfor{r%mofltl anet de 1 es(rjfom Ce?’ Aoc]; 1rt he teI 8rtn|e%ﬁern];t%r

e ?rpal e W Idl }38 S5 e yCOI’]j %ﬁiclﬁ 3n

Fdrgwd@marﬁs oBapatcd llmgneine@eﬂveethe ﬁ@ﬂaﬁél&ctﬁiﬁhﬁdi_ym@ﬁl,the dose

wherein generator 2 1 is the Cardi oGen-82(r) that

yialibeptoraCIERr VigeVis eHCPBINUBICaROR PR GRS 2011116?%0 ed by

t he de

oo S LT B R bR L hRSn @, rom

appich mermbleﬂnyvelsmank mntnem méncA/ Ot th @cepipn @ pystah ealaimmﬁ for

of t| has ter the el ution process

s»wa:lb% n cqnjupetign ?jﬁ%ﬂ&wg 3 ehthqugEtthe
r'&%al@l?roﬁ fe@t'i noWderlEt%HeWﬁP&férQndé'tﬁHlE fo ﬁéuretﬁ@ an item
user may se ec frommai n nenu 0, an item77

WHi3Bhis dhcr\m;tsemcwhmﬁaéerd ti7meio theyi 47 Oaitem I8 Bawayf amdy be

RS e Rllobh s SERP DR o K6 T AR A ™ g1 perform
LaS@eo@d &t r@akﬂﬁ‘@%lﬁte&tﬁlga Mn ecke@bndPaidee e Hréa{k@hrgﬁ)é:lpofthe
and inserts the needle into to a test vi aI for the

ceinipéeef dinte poleted|iv thedey aipd fer th bmekﬁhmnghémng s rneasured ata
%ﬁor pg x1rna{: ;l)? 50 fi 71?[‘% use:n & pllgtl(Pn E u{lg olr&uced the

i nser
ahpla Whtﬁhef%hﬂneé fb FidieCAT, aetyr the ubelhds bdledt QLIRSS 71@1 fi@fn main
sheII 13 (Figure 1C). Figure 7A further illustrates a

sSueEehifle Ht orger etireytmpmmienitite Rravidaredthrongh kekicqt, a screen
T s LR i SR AN U, SHAL Bl s by
ptho vk érs sd:redsn‘ﬂ 8nalongwdttanothet hait of duea edtuit fidds 1n$0 which the user
rogress . and an. o n for the us to abor
R Bl Prosgberidieo Phampen Lo i Wé‘%ﬂtes and the
pJa@Két@%n@ra%ﬁa%ﬁlreJdﬁlg F&F@c‘ﬁl‘f‘v@lyt Uﬁer@l‘lé*‘ﬁéepéhtbé tl'n@ remainin §

progress, for exanple I ght "projector 100 (Figure

naforpabpmes desciibed hbavg, ¢anghitersi7gnay cadarita gncll et dlSplay, ona

ps%lrreteln C}§2,o{hetbrl]reeak?hlrough test results. According to the illustrated embodiment,
computer 17 also displays on screen 782 pre-programmed allowable limits for the
results, so that the user may verify that the breakthrough test results are in compliance
with acceptable limits, before moving on to a patient infusion. According to some
embodiments, system 10 will not allow an infusion if the results exceed the acceptable

limits, and may present a screen explaining that the results are outside the acceptable
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process when eluate is diverted fromgenerator 2 1
t hrough waste |ine 305w and into waste bottle 23, and

w0 b@n/152383 eady |ight signal during that porti oPCDUS100%047031

el ution process when the elR@ate is diverted from
generator 2 1 through patient line 305p and into the
tlasits; \l]heﬁicre&lona}eﬁuaﬂlmﬂ direcotheaisaabicuntayt thepartaor dipplier, for
deteci ose rate of approximately 1.0 nCi/sec in
teﬁ‘ém@%éﬂ%r 8 SR ECHBEN B YEner at or 21. Anot her type

of i g\h’ﬁth%é@%ke tdf ﬁgul%mluﬁn Eﬂéeafg%ﬁl%nﬁ&fé'd‘.@o%nmute time period,

flashing |1 ght, revi ousl y"descri bed, nay be
hxﬂaewaladg Marmlaeq@eh&(bﬂ@@kthmugh tasanlg,dhezlmev ittay pesform calibration
ete in t el uat e. n | etion of .the ution
ettt bimald ek PulymeRedif APt R pr 4R 57 ttier 17
rS$hBarScrebh 878 NOMIBh fdtriTbd WceuséBio iMHrConew tkByiBICihRR4h clution
77, provides an indication of a tinme |apse since the

c‘oa:hﬂh@thl ol a@iﬂlttoheto elagingahe vislin thevhirld, theruser, pricferably meplaces

Si nee I et| of t eakt hr,ou ution ess

B RSB ey AR LRSS A s g S QR g of e
Qfeweﬂ)alﬁhﬁllmdlﬁo@ inde1@ios ent6 ahd fe5tatigll in drert® aslwce ait BlRate sarnple
activity of the sanple, the user nmay make a note of

ttherefipie AligsasripraingAhcse sns. $bs e niay Tnovgte Rereelt § Frewherein a
apq BlifNF Rl Lenf! gﬂr&f & aw%e‘aaﬁgd aﬂ%rléé Féh% fle c%%él{fﬂ' L EN& in

IVI'ty neasu rom ose cal |
P ie p&dlﬁogmnmabd’eéaiﬂlt par@neted’] which nied mﬂéehas(mﬁ@tleﬂ ta¢ yhange, if

fields for the activi nmeasu the ti bet
tIFESSAY- WHICE NG PhsT B%fi%%é &hith Pégﬁre aapgiels n%ﬁ %ratlon the
aRki Ml )ént@f E&ﬁnﬁﬁ@@@m@&%tfoﬁ%ﬁt@ sﬁ’hﬁé(@fén{ Rl 8‘7%' @ftart the

was conpl eted. The ‘user may enter the data via
talibhtion ckéinni nt er f ace of noni t or 172, or via any of
ata_.ent

U B o e e
NRYech 878hH6EME MR et that tBE eAIARINCRhtioh is il ELiREaiDSBvides an

calibrator, either via wirel ess conmuni catron or ‘a
c@élloe t@ abibtheichrion Afysarevipes idesariberl, ghetsaystenn rbg/y pliggide an
17 .present sfﬂscr een

1n 1cat r% OB ebgtq nlts Prl{ao TCSS, TOT exml? ?1g%te]?r]pl_)ercm ra d% gé]tg%rr%elC) may

ves

C}ﬁbjebtfﬁﬂasﬁhﬁlg light sigialrgukiag tias pvitloh of ﬁldi&ﬁt@‘dﬂ Ihﬁéfesls When eluate is
conjunction with Fi glur es 8A-B, although t

iHserkadrFosn gen et 2 hiroughisiste ol (Et%%ild 1W°t \ﬁa%lp@ﬂ@ Réeand then
Fégsggaéi?q 't %gﬁaﬁ dﬁ@rﬁ% ﬁ%g{;ﬁlﬁ}% ézﬁg%%lo?}gﬂ s ?//ﬂ%g X\ﬁﬁﬁty detector

35 lmstdleteeieyl tlsae Iaqméwﬂbéd)dldse wata ghrtsheldio m&ﬁchéd, dor chmpleepd
for.item7 to.perfarma seco tag f .
IREHRECh L ﬁ Yl @mg rihvertﬁég@gb%%raéqr?g the new patient
biRakI NAMER (Qf viah ARGl ©pobf ¢ %H’ﬂ HeRalC Q! e@%ﬁfé 1h@ rﬁcﬁ@ rapldly

test vial for the breakthf ough testing is neasured
aflashmg light, ap pTGU)Quﬁh/t(@B@IIt@d minbe pe)jdotaimvidnen p@mblobtswcﬁ n

rarigrdnge s Bl PEReT FihohRu iBe S Wicggresess o

| daBiBYafiéB Bohipi8r Maiphesents a screen 878, which provides an indication of a time
lapse since the completion of the elution, in terms of a time since completion of the
calibration elution process. When the user transfers the vial containing the sample of
cluate into the dose calibrator, to measure the activity of the sample, the user may
make a note of the time lapse indicated on screen 878. With further reference to

Figure 8B, once the user has received the activity measure from the dose calibrator, the
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menu 470, in order to direct conputer 17 to provide
br eakt hrough test results, a screen 781 is displayed.

w@eream3IBl i ncl udes, for reference, the val ueBCT/US2009/047031

previously entered by the @%er in screen 778, al ong

with another pair of data entry fields into which the

usser prioseddn &d 4 smt:mm%wenﬂle'ﬁclum darscakdylficddigfor theadtinigy measure
of the .sanple at nut es and .t he background .

raéléltg 6, W%Eﬁsagct 9 @ﬁ@@pf%w FipRrat Pyt foss pelipiator
trﬁéa%ufeﬁ“[ﬁé Qétﬂigc o?ftlférsgﬁ‘l \&O rbn(%sthcﬂ&ﬁg 1Q€\?t @AH%/ fiser, as described
conput er calcul ate an :
3@09@w0ﬁ®ﬁmrbﬂeﬂbweakaMMmmgham@@nmne&uhu&emAQGBBMBﬂ@Ianoon

to the strat ed odi, hent ter 17 .also. .. .

o SO Ao FRB TR R B s SR P i@ iniptag ofa
fdérsn&ﬁl@rafn%é Writhe cADrititratif8ndSBSentPh Hiohfryr thb @ﬁer%] ject the
breakt hrough test results are in conpliance wth

ac@&,cel#ttqbltaém inphieh cdseftbe esarpayrigstorst e@mputpiat i terrecalculate the
%u3|on According to sone enbodi nents, system 10
? not allow an infusion if the results exceed t he

accept abpvioubily nSentidNel, B8iyic RIEESHB emdodEi@e ofaNPhiRbdht fMfrention
that the results are_outside the acceptablelimts;

t he
sieeladnamany bpard drgs caibrases sotthat ﬂaﬁs@rﬂr@ PSP tSample colloction
gﬁl'aec ﬁhpdrﬁoﬁ gt%gé 'vﬁ{l h érg rdv‘s?%‘%g@la ovel 'hﬂﬁc'&@n with Fé%\lres 6-8B, for

repl acenen Her af o re erénce
dheqm@uyhemﬁﬂ@n&ﬂémks0m@dh£ﬁummmmﬂeThmmnummmﬂdnhmanwhe

ete_ t he breakt hrough testin the u
nlﬁﬁ eﬁ?é’%f mde§qu96n81wa§@| SOBYS M §hase &R %sd PRy which

MR VdEE MYerbf e sleﬁ%ﬁl wih §ebiRRictfat Vigs0s8hdes G&Eﬂ% %rsJJof the
presents a screen 874, which instructs the user

i aws@natedproeedire snd t]maapromib ohcauseevithiopporinaticsgh Mddfy, dverride

ek e e PruBPiscoy s datikantest Pise K36SPIGH PR LAt G.c.
p@ﬁétﬁé}tsyétblﬁelao @iffloysRbrldaaE RS calihigRf bendt9, dofpund7 hay

the new patient line for insertion into the test via
i furtbercrotlegtallamialigcontel té$tlpataéne$qﬁpn<éreshléﬂr1@f0r w¥fprefifrecord and/or
perg{p? (o) rF:gorE 1 gifnL%a osr so%n%f% gh %araénﬁ%{tgrs afl ?sglts gor%ocal print out

perna&ﬁmeedomaltﬂanﬁbr t@camam@fe lobgioni el ds may be fil I ed in
W th pre-programed default paraneters, which the user
has anVéBtFisHnedtHange A upon epueBlstpy of tha @boyendesgidlqd quality

K aF\I rgf t'é@ts qnt ﬁé’e %a %@f%btr aﬁldite‘ﬁ"f@@ﬁ}o?ﬁ ﬁlaftpﬂl dﬁlh?? 0, in order to direct

rati’on, ser may enter a comman
| systermanl todre gm 4 ﬂs’roeecﬁméaﬁe thueginemaoe end 8tbmatioindiset off he
callbﬁatlon elution. Wth refere ce to. Figure

ARHIPhEBIATHISR! P apatichl /t\wet@loa% &ﬁSCQPs@;égétemal%sleﬁ@%the
Satief Wit M opteehaldi@iballsBehf aL LIRS ATA DR s @ Mﬁd%‘g{% dRiiprfent, for

progress and provides an option to abort the I on.
Ascapipby b ] spates o lsedic ihigesyfsnammganagf the paticag verich absorbs

: Fg Iﬁaf %ihgiqlé%c{é@t%cai ngatl Ifl%?ﬁ{ﬁ)?lé)lf Eﬁﬁ&ﬁ;ﬁy? ?asdlatfogrtheereggﬁ ?Accordmg
to Figure 9A, upon selection of item 971, computer 17 presents a screen 972 which
includes a data entry field for a patient identification number. This identification
number that is entered by the user is retained by computer 17, in conjunction with the
pertinent system parameters associated with the patient’s infusion. After the user
enters the patient identification number, computer 17 directs, per a screen 973, the user

to attach a new patient line and to purge the patient line of air. A subsequent screen
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project a flashing light signal during that portion of
the elution process when eluate is diverted from

w@emensaser 2 1 through waste |ine 305w and i nt BCTHES1089/047031

bottle 23, and then a steady |ight signal during that
portion of the elution process when activity detector
2p74hasscdet dytoethputeatl 7 anghudes datalkaty dieki byattach theaskrahgy

is reached, for_exanple, 1.0 nCi/sec, and the_eluate
i etaeﬁfﬁh@aramefém fapt %@Bﬁ“&&ﬁé?%‘ﬁ@?o Phor sopRAf e il Waybe filled

19{115re dﬁ(‘)?'amﬁ{eq deBhR taﬁl?nettﬁg whib@the a@ @h ogﬁﬁr?tood‘hange, if

Ilgt Si for exa nor e rapl
Inegbﬁtsaryas previ ously descrl bed, may be pr Oj ect ed V\,hen

t d
:| EZ? %ﬁreggﬁbalggp Qlﬁlép g} g?eqsgﬁ g(?né%:lg ggoq%lreluant/sahne
cRl Rkt fuSiOAPdSngfutek A 7%1@1%)%36& AwaiRE BiaG/reeV0¢ Nwhich

provi des an indication of a tine |apse since the
cl@ﬁlpﬂ@t dnoyption ferbe sbantte diectithe re@Hmg dfpumpt33peiagi ubscquent

Pg%n?@b Op g%glﬁrlﬂs ggt%ﬁegr atfl 1% bﬁqlngﬁt)ulh?r Jpl%rrgge%? an 1ﬁqc§%on to the

le'dlatvﬁ d sr€@ntdos. daserdedl tbksbmeemboﬂﬁnmsﬂthe uﬁéﬂ does not re-fill
activity of the sanple, the user may make a note of

IR 3 Frevet dfsawts ledreeacd avithangafusion. srstem VR will piselude the
ﬁflﬁ{o%%ﬁ fQeki a%ldifh%r SBeerf ﬂ%? c&{l&upﬁg{es RfSe ngﬁ%é&%% ihR&ion is
activit IPE ??’]

asure trom 0ose Cca rator,
ppcxss:lbbdé thopans oree rcfBEE, andusking itichseel @sroflH g pmhps Vs in screen

for th act|V|ty asure and .t
r pgil{mc Ib‘mtllh 3 eMping |Skbfg%ﬁﬂt 9 lype o eﬁlam ﬂ%m?@rpaflﬁg infusion,
m @17 AR aBASH "9%1 Mieh @Cshbo&htuyF%Lretée a%armb@s the user

the data is input by the user, describ
abeuter acompuind forcgbenm Ht ostat ﬂnalpatbfmunfomon oBilflng tkentfusion,
scr.een 880

d t h ti
octie g PSR 8% Bt bk hsgReng RGN Bur msesgnd
i mﬂl & dpliefR thetusdel dbshltge MANRGS, WRra JRRn®abi Bisdhd@busly
rati o and presents an option for the user to reject

tdrecrimdcihic aysem magy povide apdiididation shat an plartign é eﬂrmma%ress for

i nstruc ut ar | cu t h
PRUPH e B B ik T bt Sy during
t fetig €5ta tlutioy rictanvhdhcdludeisativated i gerda@ﬁﬁr 21 through waste
calibrator so that the entire se%uence of  sanp

céne e B 1aRdvasis kaitlars.cad shangssteaghilight %ig%aldieeeg thaégortion of
atBQ \éﬁl’tloh @ro%ggy WG dcﬂ()léﬁhétgctgf %ﬁ%sde@ecge% th&t rgg%ﬁbed dose rate
ontr res, nm

quality ol proce e aut omat e
atiteahait] emlrea&ltedr foatckareplpy B0 m(éib;ley, and chae este scsed@ndiverted from

shot s imlar to some of those.described above, which
p%eaeﬁa@ﬁ 4 thaehdhe e payrot b T oS A SRt T o Anothet type
VAU o841 288 Sx AYSAE, thOR10FOH ?ﬁﬁy ﬁEShﬁ@l?Ntﬁgﬁbﬁgy described, may
procedure and that provide the user W opportunities

tle progictey when emcildbolas df wdicablovity iodetcohed mothe chiatmp sAti the
the roce Regar dl ess

PR S BRSPSt O is SR PE T B GOEBUeS 7 i infosp the

QIsef]@ftthe c&APRUbEHS thé ilfaYion and a time since the completion. Computer 17
also displays a summary of the infusion, per screen 978.

With further reference to Figure 9C, screen 976 shows an exemplary activity
profile (activity - mCi/sec, on y-axis, versus time — sec, on x-axis) for the
infusion/injected dose (designated between the two vertical lines). Those skilled in the

art will appreciate that the shape of this profile depends upon the infusion flow rate,
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further collect all quality control test paraneters
and results into a stored record and/or conpile a

w0 epons23ehcl uding all or sonme of the paranet er BCEHES2009/047031

results for local print ouR9and/or electronic transfer
to a renote |ocation. Wth reference to Figure 9A
upoa gbenpbkincof thé déseewhaleh\flwdescis icbrtto | tpdafor tyaraping tyothe

tests, the user y. select. an item 971, from main menu
#PEed B _ég?ﬁw%% O {fupugh the PRECTH &igF: g uppi dhschgant of
fﬁfqrﬁiﬁﬁ-@f%ﬂihgg}} fﬁi@ %e@éfﬁt‘aﬂafd the hBSeHSI RS rfte foyntrol, activity

radi ophar maceut | to a patient. As previous
deefiles bew,chaysterr 16 life biithe gendretopatigmrmeid, thetffeek bolus of

radi ophar maceuti cal. sa th nucl ear di aghostic i in
aatioRRAp: Prgr e st st Bofhin ARG petior Ay
| R8G5 QturBiorPledaDd e l@indadquitont, Wl PRT 3B80EDS AbB& ding to
radi opharmaceutical, via detection of radioactive
redicarisred mstheids ofitheseesontdnnention, ivicgdardo gaintupaelatively
3B SGH R b SRt OB o R SREPR S BuPRL S e i
| sfand bdceadi, 81k operiag spekdios pu@riBirhdycled veredbsthekeit thatourse
is entered by the user is retained by conputer 17, in
oy sife inotetinn end firen ipisctiphininicsyenerscpedingrior fspdback from
's i Qn. .

SRR, B IS, My De ibieRlcRb Vi iEbepb BfoH D bnother
djuadiot @ntrpktestan sdrichepun®y 33 istdperatisieio drive dlotsathough nieyvgenerator at
patient line and to ﬁurg.e thog%é)atien line.of air. A
suffesgaeste §b‘?r ene7A E)“rt_e’é‘%‘{ WhSF> %Bt\’ﬁ]{% PfieflV!ltﬁélP%‘é‘&memS
0Rd:8 EfNifYddidBlrdS: B pLGE I aYSeme AR YoRphials tfacteristic, or
paraneters for the automatic infusion; all or sone of
tmeclineaictsityrprpfibefréimlwhach the caimphtepl @ npiyaglcakmesh appropriate
def aul t aneters, which.the er has an optipn to

Ry e iR g cogliat 4 Shevg PRPYER &3 nesie &S ehiteaRee, i 1
PIRRabIS e B cRetivigOoftb BN 18ReMGH, & tHalhit9RLbn@athbPRifel WBen
patient infusion, conputer 17 will present a warnin

Vitgordiuge 82 splaniful, thisipemp ip eprftdlsd 4m dope indsidroflow Htere%tively
ser to direct the refilling of pu 33, Vvia.a .
S0 e ent ik iaait Nt cpd 8P prlisp "3 R gl oS rg frromtum-
CEMpstheén dopl@edIRNpism@ns dondtb i@t foQtive dnfukion Hi®Erat rilhtivedy higher
screen 903. According to sonme enbodi nents, if the user
daiss. Astvasdesaribed pbavs. Bonjection wikptaure éf_)p‘rf@cd_@élﬂe% th
aiﬂfdsﬂ)ftﬁ‘iﬁj e@ﬂorhﬁéf@trﬁgﬁslrgla‘ﬁfvhlgtlﬁ%l? Glal gs? hgﬂ:egbft? 9] 20208 much

present ‘another screen, t anmuni' c t he user
tbaak prgsurafwis flow th®upl gi dolemn of gdnkat@@ipby-pagsdine 303 may be

rileyEd SooRbi R S5 SRS 7 Al ooty o B (Rethrough
Ve TR0 il VlllhetAL bLAGRTCk Pouk NGOG ot GABRUL Bw e

presents a screen 975 ich is shown in Figure 9C
afeboadihgtesthisactbedrontoa daseert chuato mangenfcotorsiis henfldwed into

tpoatigrtltq{nte 3t 0'3%, (E%rigeer?cte Viaﬂffe%%h@fs seDcu[ro id?\%rtt tﬂee ﬂiogvfo eiu%ﬂt through by-

pass line 303, and then pump speed is increased to pump eluant at a higher flow rate in
order to push the dose out from patient line 305p, for injection at the higher flow rate.
Consistency of activity profiles among injected doses can greatly facilitate the

use of PET scanning for the quantification of flow, for example, in coronary perfusion
studies. Alternative infusion circuit configurations, operable according to alternative

methods, to achieve consistency of activity profiles among injected doses, as well as a
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conmputer 17 provides the user with an indication that
the infusion is in process and with a option for the

W g@p/152328bort the i nfusion, via a screen 976.PE@EUS2009/047031

previ ously described, the $ystem nay provi de an

indication that an elution is in progress, for

enanmineﬁonh ilght ofrtadjoactiaty abiis cidhgudieidle) dovaywibl i estriteed
shi.ng |light signal during that portion of the
?WdHCBIFJBE@%“W%éﬁlgH%alPé s diverted from generat or

2 1 thsaugh Wagtdard | BWaandiddn t%ﬂa&{éd o%%h

and then a sﬂaa@‘% %rtﬂgg g%a cflur%’ at portl ©

tin&iseinustinomrpracesish \t\l;taqmtlamtldmtt@pad@t Eumbsrr a8 phﬂment 1nfusi0n

BUERE AR Ba RIS b RGOS, IERGH G gaiion.

beiaditd 4868 @nfbb@ﬁ‘ﬁ&@sﬂ ﬁfe%hﬁfma%% malyHeQden1da06d H8Wa computer
patient line for infusion int he pati ent. Another
tippdabbf storaghdevi¢afadic cldcopnisxlbnisinsferrcddo ppe er maysi rgingte

TR0 B PARY s TP OB LA o

ekethadteeconfutdrbl&/iL @ irplesd dodimadicitlm drafddbic@bnndtiss, fBeskample,
977 is_displ az\sd by conputer 17 to informthe user of
tcnv@r &b HiblaBet neHV K a@ﬁ/@r thefiptsimsh Hrpider toipreicd PRy atetpgient

RRhn® e FRERHLEE oaflefontPRIMIEy S EPaEn®, Hilone or

Fmgltﬂ:rremeﬁ compu&ﬂnmﬁy be &hﬂmﬂtdaﬂbr exanft.any hdspital iitfyrmation
proflle&actlpll (? -aXxis,. versus tlge

swetemy Andlong pidhing %’ﬁteflh and/py ’Ei‘s% IBH 1P Jl’é’@glé‘a sye- Infusion

( t T

T R IR A DRe i golected
tdwids:lqutrofichldy dapzéfmmi fopamlysireinicofjusttom Witlo wpﬂateé ithagesafor

gi ven. vol u dose, ich .flowrate

SOATPIR fLerac § t&%@&%ﬁw@m Phre¥id paeigaie iR (i gosded into
dy dy¥esn fibOWiclBEOUEPETRamRE] ent Tine, and upon the

amount _of Strontium 82 remaining in the generator. In

t he abWéthaefeeshee bagk tp digure BAtth@user gayiselieetyangtant PPy drom main

F—m¥1%uh£e@1ﬁ?)ﬂr or%eliel}l egg l l@lperfo %a gaggrra%{)ns S]thh as, archiving a data

PaisE bEpdtiand Wfifston infjreatied a@p@@ﬁtj dscmrﬁfoatersteﬂeantsv@mnﬁ@m
gener at or may exceed a saturation |evel of the
i s NG fus toui SYRBIY rcokds toBP Bsmarriérraeodainegi g weousrpes of
AR RRGEEL T 0B1COLecb R PIAARNan YRRk Blbicrh TucRlilEkion

to maintain re S|stent
desnbicad) lf@/ ahingby, tcv&aroadbn a/pitl‘jACIFiHIOEfelt bedatd mmd/mablcemplle a
i njections, aver the life of the gﬁnerator

OWEIBEY FPostRidalatA Spmb dae. Aifition sé,cpg@n(nbfgpﬂatmwmch is

th@c&eu by Bobudr B1 Belrehd QuBGIdrRDst&NSpErafh, 'aﬂh%ﬁélp&ﬂngs
i njection), according to feedbatk fromactivity

dosient qper2ion, Bay he damenitod tqmy)caiearlrﬁpbfe reemipettrigédinventory

|nco ration of anot.her lity control test in which

G4 PRt Gl O oo L i ReRP B mpsariec/Service
%B@lﬂ@ﬂs Qhd/RF sihpHeR Y &itusibAtReuit dle@EMSotBork@td, Bekoby facilitating
into conputer, a plurality of activity measurenents
more efficient systern operation and maintenance.

Turning now to Figure 10, an item 981 for computer-facilitated purging of the

tubing lines of system 10 is shown included in main menu 470. When a user selects
item 981, computer 17 guides the user to select either an air purge or a saline purge.

The direction provided by computer 17 is not explicitly laid out herein, for a saline
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fromactivity detector 25; the plurality of
nmeasurenents conprise a characteristic, or baseline

w@eanasa393 profile fromwhich the conmputer 17 nBgI/US2009/047031

cal cul ate an appropriate fBbw rate profile to control
a speed of punp 33, in order to achieve the
desgd, abpacedirector vair@qiurgihg yhquidbé teadily appaeme tedhpsadkilled in

the start of generator life, nStrontl 821
ptp% At Wigh re ?II’?%CeptBﬁE jchepatic P%W%H’nt a0 Shoryn i Bigure 1D. A
];.Jr?]].gill\% ?ﬁr E%k &}éu\ﬁej@() 1% QU&ted r‘c@%&ﬁre tﬁﬁdall th@ & is feAREM ﬁroﬁlecncult

ener at or e, when nuch the Strontium
h¥¥) ol whep gfmeedor anidéorpunep aosnpd«:m br partieldubingdeti iv mstalled An

ReREp B hadiE ihsk i ih el oRY B oy i vingreservoir
des 'b&%@sénig g’e‘iﬂefh'ﬂdr@ﬂ B6 Lo clin OWLIRfiei394 rt@hﬁ)'iﬂg\él 305, and

hi gh, t hat hi gh enough to create too nuch
pmshm Eatlaut lanef 3w te krvaakgfior mhaénpigl ag mmdlmctegiénethat:@mpmr

ine 3 e adj ustin
\?P énc 1L 8CTCe anls%§3 ggé&g% (s_)ho n, 1é1¥iﬂteig1ge I() qihg A au%e is desirable for
tlh@‘ﬁfﬁigftfu@ tghueihf eiheq tisudtyl remeRing\adllrbiRinhasSc 1€ Bnd emme Gprior to
t hrough generator at a |l ower flow rate. According t

tIRSt3IIiRE RAGH, 2CHR@ET And/eE Brigy todragspasting s3sHaNy & EPEY P sztz to
B P P L R 3B aPs FLASH SARER S v st

pasapbritane ta3OBpasaniet gémeratqriprior spgedingshd Imbfr%dﬁ‘ed of aircuit 300
pung el ua t at. a tlg%her flowrate in order to push the
ey alémﬁpt S 16895 N AFTQES WG BENCTRIGE, S{GP &t thigHet genepplor 21
%%%mﬁx‘oﬁ%éer kIR the FARGion 88 B a%E BAChdnik oY N Rftbt £6

anong 1 njected doses can greatl y facil |tatge t he use of
PET s c@murdlgg fopprefemed qu@nﬂlmanwbncﬁthehsdrlhaw\zfollfomd the

AR B SR at i SR S RS TR et dor

adxb BIpNatiavRrcedR YR tompufer 3¢ i @MSE tHQdRLSH &Yy QEm 10 to carry out a
activity profiles anong i njected doses, as well

aﬁmpéetg Rirfpurge jnewkich @flmp édua@éeiwevgemye ‘a@:lV@ﬁs%SBéé@mﬂ 35WP are
i Vi d u

bed
At ﬁ% 8019[ ﬁlﬁdW'TIhe a ge Ca%l pu%%e U léerra\l%iyl Jflcm.gles the followmg

conj Uhct Figur

I sﬁ’épsﬂﬁhlch enf/ el Bé@ﬁlﬁﬁlefstbddVWMi re@éitnc@ tb wbing:@munoa‘omlﬂ (Flgure 1D:
i nfusi on summary, on which the patient identificatio

ARIBERE At cpBItins Bl MeRf gRBhcH APYpE éfﬁhwgar%%%@ 304, 305
a g 3@'5&/0 tOD\;Jb.SQé Géttle 59 rreﬁﬁf %’éﬁﬂ{l#b \ﬁltﬂ G AAd h\gﬁbf)ﬁ tfd aﬂr jfhlrough
ad Bmmary

i'tionh, according to so I ment s,
nhines 362 danB@faﬁetB(ljm inta memhottﬁrn(émelalﬁwbamlt Jsdgec been
device to be electr nlcaII ransferre to one or

rRIFGPRSIE SAIGEiEH lirsed J9rong o awpa? rderig\pypRass generator I, 5
aytoRkringal hdp1dE@Rsd RN 8rchRcENRitR AR cciBafor! ﬁgﬁ’ﬁlﬁg air

conputers, via wreless comruni cation of a cab _
ctbmmgh gewmatof 3t n@xdmpb@ptabkér reﬁﬁmgmunan}ﬁ witbtawomnid then pumping

oG O Reathuongh intrag® 7L abRafd BTG i Gt o then
t&ﬁl@ﬁﬁ'ﬂgsﬁdrﬁﬁn Or@E alriBrouph Bh&EEI02, JBE 3088n@B05p, into the vial. With
reference to Figure 1D and the previous description of divergence valves 35BG,
35WP, it should be understood how divergence valves 35BG, 35WP are automatically
controlled to carry out the above steps.

The purge operations, which are facilitated by selecting item 981 from main

menu 470, may also be accessed via the selection of an item 991 for generator setup.
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nore renote conputers may be included, for exanple, in
a hospital information system and/or a billing

waymvaems2and/ or in a nedical imging system |PETEBINI/047031

paranmeters, for exanple, céEresponding to the activity
profile, may al so be collected and el ectronically
t Waos therusedscieots imnapylsicsmputet ONinag @idsoit am dplion &gt guidthce in

i mages, for exanple, in order to guantify caronary .
FICBRRY i 28 Oéd,_éépkg%&r EonSHRAGE YoRbe! Hang bagedriPhiognyalling the
St géﬁefalﬂﬁl ot ﬂﬁlg}iﬁiﬁsto ﬁlﬁ?bg E&idé&ﬁﬂlﬁg {nstawclﬁ&l 516&18 Egl%\p %%nerator.

back“to Figure 9A the user “may select an item ,

f Acoordmag to soemuedi@liments,aodeutdidV s priggiregrthdodeo talcuiate an
dat a rations,. such.as, archiving a data base of . .

o ap BE A UETSmim fit # 3 o dufinely: R sty of

r @gHt bsor A1{fARF tHetdeh&tdtoPalk @ibnd of s LR O SHETB  cYatdi€© 6&5?§ter 17
to USB mass storage devices, and various types of data

finhy Brrihayeonipie thisanivirmatiers ebbngivith etbergwrienanpggpetor

an 0/ Qati I{Jltirlltera]ltr I dr?ﬁltajf Inlacgt l2halyl e ecrtlgfat'f Qb f?a)l(nanpol g tc?s for
sear TRMYGM] AEReT St ARY S B aACE T SN dPAP TE R ORiE
ashggﬁﬁ_i@iﬂhy deglpet tgeidratoebad foeldispdsal & ind@ings cases, back to the
Additionally, certain information, which is collected

Dyadagiuice for 11 eskigtioph Ancrampls Jfsush 8 renertdpahatn grf;igure 11.
ARk b MBLd fSodrfEhes B QRENAT6 Bk inlRic B h{GHIA Tibirfiftion
to a local or renote conputerized I nventory system

anald ooy conput@ 3 wh&r Snhifmitkea ind ot g@epoeris pges by pelcessing

mai nt enance/ servj ce providers and/or suppliers of
RfRRGen that Birad é@@ﬁ&ﬁ?‘é@@éiﬁ’&r{?ﬁt%@c}tﬂgﬂﬁv

faci | iﬁigﬁﬂewzmﬁ SreQbRdrTARE bf SYShAMQREERLIRABUIRNB00A, 1300B
mai nt enance. Turning now to Figure 10, an item 981 for

ctbatpugebe ¢raployed by edtqoui @iinglast of biecui IO idura &9), @t cording to

syste 0 i hown i ncluded in .main nmenpu 470 e

Bt CermtialiPent of 6 R B Mentgh fastinoiAed 30 are
SnEghreBitd NBSw 8} altbfnalV §18thRHs 8f SRt RUhSSHrevib&ly described
direction provided by conmputer 17 is not explicitly

| far eirenit 309e wakma releftvedy eveni ereynioga, lovps opacsive @iverseatlp injected

salin ur gi shoul.d be.readi | arent to.those .. . .
SR [ SRS PRI ER B0t o BRRSIT Fom Bl o infgpion is
| dekitsd, For arpWy, in SA6r BTRYiItitatda fiia@tiFi€atldn. of Bofoakiygtery blood
purge of circuit 300 is desired to assure that all the
Alew vig Rlehespaaingr 5aues Huista shomafeillusiraing ageviey profifes 12004,
a r eAV: e [ -

B By RS wREr R, | OB AP e Lfiorm Level of
At viravhaberqfde fl 200vechrafiteel200B mmayi begachesed viaithe djeration of

by - passij atqor 21, by connecting tubing |ine 304

t “?ﬁ%?hgg¥g3@&%6%8aﬁﬁ “H%ﬁﬁfing patient |ine 305p to

a vi al ginfiRF (PiAMR1380 (F‘igufesl 15, BRAES Andarb BROWGPIRUER DS Figures

interface, in screens 983 and 984 shown in Figure 10.

THE-Bito iplicggea genad@dionadsire of @shibldog asserokly fertriiernsiafgach

057 3b08! EIBOp, SRR b8B! B £SO 210, 13008 may
be very similar, in most respects, to shielding assembly 200, which is described above
for system 10, and the elements of each of circuits 1300A, 1300B may be arranged
with respect to their respective shielding and with respect to shell 13 of system 10 in a
similar manner to that described above for circuit 300.

Figure 12A illustrates circuit 1300A including, like the previously described

circuit 300, eluant reservoir 15, pump 33, radioisotope generator 21, through which the
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installing a new generator and/or prior to
transporting system 10 fromone site to another. I|f

w@emensases 2 1 is not depleted and will be useRCT/ES2009/047031

system 10 at the new site, 33t is inportant to by-pass

the generator prior to purging the tubing |ines of

ciltczed ¢luadQs p‘ilrhlbled&b fcreasdtht atioative tlaatepictivitgdoteator 05,and

t he gen air t rough geper at or 1 may

U o 1683 b Biara hes ﬁmh@f HomtrafRytveneltes Z)ﬁlﬂ% DHARIGP RO

ORI 1334 r ef

R e 10 B IR E L R068 pas
stobieghisic 383, wimdh Qﬂécaﬂﬂd(szemmam daf divstrgnte vilee APBG, like in circuit

e r.e | e [ creen
Qs Pl S Gt B RO bR 1] Bppypghdugh. However
clﬁr&ah@s@ tA¢iFcuRW0O Seirduiit Mbmffumé&ie@ raqln@aﬁ/ﬁbﬁ&ﬁeﬁal valve
val ves 35BG and 35WP are autonati cal l'y control

al338 nmtﬁe@tedlmtomyr@es/ﬂuéf Brcd3ysoi th@il cirduis 1300A ﬁ@lylb@\mpnl@ted for

ste be best u derst ref ence

R R s R e A
ViQith f@d@@fck&if WarpEmatefnt frdh a@tWi’QI BSctdrimsoftgh cbhtﬁ?@l&dagﬁpass of
304, 305 and 305w, .to waste bottle 23; refilling P
FENGHAG 24i1R Ofler LyMRDFIHENt ¥t cliate e dhrgebyt a@m@ym atively
S 00 S0 VRGPS 0RO o
a0 Berf Figuie d)zﬁei[t shouldybemassl theneraftidion2d tha dontrolled mixing, a

generator 2 1 .is.depleted and will be rep|laced with a
oy Fener seh ﬂnJeﬁmerﬁgb%Y%neﬂmf e BB P&{ea fo Patain g
bendSeaPi@RItelover efi 1 1ing punp 33 with air and then
punping a portion of the air through lines 302, 304,

305 ankig®@33B illnstotdshvercyit 4B Q0B ma [udiren like tlerme\nousgy described
porti of the air.through.,lines. 304, 3 and.
b PR Eeseiair WP B BIO T 6B € yoBdjpdetector
L i QUbtOUSHIdOSCad WEIl A thetwé i8I BeNEE tX8 lpY&Surd dBBducers
35WP, it shoul d be under st ood hom1d|ver?ence val ves

35’5@ as3B\Apculf éﬂws olmomtfa?rt Ity cieonits 360 hed ﬁQQPeaqtrpylt &3Q0B further
glu? bo%nte %gt?e)ges'% e t3|g Q},gvgllngh Pr% Ség‘ti’h opc(_%e]d n%o strearn OI .ggnerator

rmly 1ﬁb@®eﬁﬁﬁﬁ6@1ﬁ5&e&ld@e§n{eﬁt@ 396Ae805Bof 1t chiatd ttlElﬁg %93 It
for ﬂfnerator set up. When the user selects item 99

bernofer thfha IR isrFombincg prithoresarpir d &y zi%@anwle similar to
rsgfggﬁé Bl%nﬁ% oldn tlfil‘? Ry &y & G%We 13RSI RisSet toodfllow fluid
tubing 11

prior to insta he "new gener at or,
ocron&nurﬁpett1onrbetv®eepusier\kmr pHodad tm‘tnng hige sogateat 3GHA, ole asﬁomated

t he new enerat Accordlng to,.sone e &glnent

UfLEEY i?p?rgtegrt% I BraPRERC PECIRAF cidathen ket fivisgence
OfalACE 3% Ys deBicf allo Auit @BhEH BT 88R BERLh resg%lrel)ggmah@ tubing

by tracking activity of eluate over a life of
gewrescaont, 3048, the pany iy bhepdriatbéd ta)pustlhee venec a)tf ekuate out

TR TR BETReeal AR P “aliSatlsfio WAbT N eRhce valve

35WP is set to direct flow into patient line 305p. With reference back to Figures 3A-B,

sidewall 205 of shielding assembly 200 may be enlarged to further enclose eluate
reservoir 1350. For example, another shielded well, to house the eluate reservoir, may
extend alongside well 255, in which activity detector 25 is described as being

mounted. Furthermore, sidewall 205 may include another valve actuator receptacle for
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information, into a report that may acconpany a
decl aration of dangerous goods for shipping the

waelepbasses generator out for disposal or, in sSOPEI/USNE%)47031

back to the manufacturer fd# investigation. An exanple
of such a report is shown in Figure 11. According to
tdioggereebaicBAF K, 3fmisarsd esveftaclt R48, showh ikl Eigare 2Adeded
hﬂfornatiop reader, conputer 17 may confirmthat the

Vergeterats3 s pr oper by processing information that
IS r ea@,{d-Q5m Qﬁdigé}@t%%ﬁlﬂl&tlﬁle{&?é? i@fe‘éél’@@i?qﬁd]% Hp to achieve
Figures 12A-B are schematics of alternative iI'nfusion
ci more unsfotrB GOy ityl BOEB vEhedch ngyctiva, rpkaypld, bise thytsifemofile

Lh place circuit,.300 (Fiqure I.D), acgcording ta .

RENE AN b A R L AN R
Qdieidr?s MaB3P8Auscd 308Gt eheGRIMY BU6E@&ted XillrbRWJiP1350, in order
alternative nethods of operation, to that previously
degeni ibegtien flowirptewnd, tBevby.whaintam # wilaitvielyedopsisigpiactigity level
urg:irf il li el\e/el' é%fonaCt idVi 6 I ReEd aeagoh ai njineCttl%gl O tate over an
1B "W IR THEO8P Ve % EGHEF St ent® Y EVET 61 Aty
fin@ividua) @gdction td Mainfie e @ffot:s ad@sty 1etk]. fdedecafidngthe
in order to facilitate a quantification of coronary

ATESHIE HINSEHECE | D3 thah Isplopnsteaim e datpeiers. androy ory a flow
FECEITIS! b Bl DRV UR Lk S5y 3A0R et 08

ninjeetiomnflpwrraec] evel of activity than profile 1200A;

profile 1200B may be achi eve ia.the erati on of :
ci r cui %ét%@m,re%@@%toa@%@g g?%ﬂ%_dt Q@P%e g {hafaljogative
CdifchHé Inaé_%@ bt @HEEtol M plo HRERATinhiiIESF RE FrctMRMcdRibed for
each of Figures 12A-B to 1ndicate a general boundary
ofircaits h3 @lAdamigl 09Be ol thefnoore ponteiinfusioofcireaicpfche prekdnt
1300A, 1300B. .The shi.el ding assenbly for each of . .
SRYiop S satNoY T st Har v §° B S0P fsgpiunction
eI RS 2A Qo hRiparhlinfieh &S SRIENYIy208 forhle6d off Sctivity over each
described above for system 10, and the el enents of
aaishtio any the iélatevel Bomaisteng by e fegtiviey Epmanigeidoniotipjcction.
respe o.t hei r spective.shiel ding.an i th respect .
o el AFERATE\I R RR Ry AR AL g ERERE bien
defeesrich esls e nitidigéts UHbwaR9; it FagbeapprdBated that various
illustrates circuit 1300A inc]uding, like the

predifisatiany apd skangpeerndicrpide withoot depagting fromdhe seapg of the
33, i 0Of 21, through which
ﬁﬂgﬁﬁﬁﬁgﬁé%qéﬁhgﬁﬁgﬁﬁﬁgﬁﬁgéﬁhﬁ% create the radioactive
eluate, activity detector 25, and waste bottle 23.
Figure 12A further illustrates two filters 37 and two
pressure transducers 1334 included in circuit 1300A
Crcuit 1300A further includes by-pass tubing |ine
303, which is |ocated downstream of divergence val ve
35BG like in circuit 300, and whi ch accommodat es the
previously described eluant/saline flush. However,
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in contrast to circuit 300, circuit 1300A further
i ncludes a linear/proportional valve 1335 integrated
WO paog/1ipp2pass/ fl ush line 303 so that circuit 1BODBS200%047031
be operated, for exanple, &Bcording to pre-programred
paraneters of conputer 17, in conjunction with
W¢é deatback of information fromactivity detector 25, for
controll ed by-pass of generator.2 1 in 0&3 to mx .
TR FHSLOR /BCR) GORREIS Hign et?‘F?é‘F @69” OEC%P‘&}% ceu %‘{ f&ttl‘(‘)%qsw ofr, an
1nfy§]b1f1 A rép valt, Q]fad?c%dt gﬂet JenOMRr, SR tdbt%?t‘or 1N R6d ﬂ)(ﬁﬂe and a
or exa accord to profile 120 Figure 1
computst dhd ldﬁtseanrtobleg ctrbnat includireckohi ¢l lino coupdedctoribe mllﬂlle dnd to

a,flowrate of e h I njection be v
tha et raiiaf y Mofc TP 4B 8 e e R RS g deetors and
thea@kiptdrbeln@\Bliplef k@M h&r 1B ridel tb5thé BLMH afill i¢thelactd BB tector and
i ncluding, |ike the preV|oust described circuit
beiap pamprogessenediorreddye lrnpntpfr@ a useronfdh@s Bistpe Vgaeﬁhe ruaftronterface to
col%ect {nhét Ia 1I Byfr(?rstelgeglt)@lr}p aﬁrﬁd dt 12 V\Btlv es 1ol Ot tnde tﬂ D CRJ @e %1\1/¥e ut to the

usel?:s’zié theaet tefaceUictord3gdba nheﬂlhd‘d? ltlterrasthod Gorﬁplﬁﬁhlg ts 300
and 1300A, circuit 1300B further includes an el uate

rasEERg the pRBD to AHNE A VOEIRGRAGUANG SAMEHC BRSFRYSIT BEeHebfthe cluant

gen [ 0,

Jon ey L e e PEHHRR i OiaF o W ARPRACHTEMS of cluare in

not @d dliea¢ liae, piengm ¢lstieowithinebe gtﬁel‘atme ster saipte Unintdnded for a
exanple, simlar to syrin such that, when a

di vERYEH CRNol IMeesurems f@al?@t%eéipr%plb%g inBded fgr@idgnostic imaging;

CRBVMMGALh SR REL VRGR: 5&&@[@%{@&@@5 Qha@% ditRing cbﬂn Rtcd, when

segment 305A, thé assoc be operat ed
dr avhd pung haslcomplaséd plroping th%mzdiumt: héciuanmhmnugjh ﬂer@eﬂawr and

vaIv 133510 i s set al | ow f mmuni cati on

apuink byl Tnghe q?fdl#@ﬁ%cer. & UG Tsg s clution

t he yRYEBmPRIdbe operated to push the volunme of eluate

out through tubing line segnent 305B for a patient

i nj ection, when divergence valve 35WP is set to direct

é']he 11 g‘ltoo tl e almT W 051[1)1,[ éNteh 1rr efarenrn(lee Cnelet ﬁﬂgurg]%

% mal1 5 P B %P%rng ASSEND y b

com@ﬁybe enlarged to further enclose eluate reservoir

1350.. For exanple anot her. shi el ded. well, to house the

FDRIBS theseAYIce Of Hgyteps vbplgim ! biylinketinesandss i n
W&hﬁpn%&$hgs ggﬁgﬁkor 25 is described as being

nount e urthernore, sidewall 205 may incl ude anot her
valkogeriaiap athocounedehitanl as hhoinhgibvar gee e dval asanibB3&10dose; and

simlar. tore cle 2 shown .in Figure 3A for
dnargung & r%zrcﬁg t%swnt@gmdef@fqgsﬁZ%ﬁr IR et e vol unes
of eluate, in reservoir 1350, may help to achi eve a
nmore uniformactivity |evel over each injection, for
3. dhamplugon byskam pheleinof, whatinl the pre-programmed method further comprises

measuring an activity level of the eluate for each dose and sample and entering each

measurement into the record.

4. The infusion system of claim 2 or 3, wherein the pre-programmed method further
comprises compiling a report that contains the record, the report being formatted for

printing and/or for electronic transfer to another system.
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1200B in Figure 12C, and, according to preferred
nmet hods, feedback fromactivity detector 25 may be
waig@d/1ss2xontrol the punp associ ated w th reseP@DUS2009/047031
1350, in order to vary injéetion flow rate and,
thereby, maintain a relatively consistent activity
5. [Taw edfusion egsernuf tlajph @, wheremtthe pe-prag@dmnvdiancthed éstar v,
to.vary injection flow rate over an individual
COMPfI¥EEti on to maintain the uniformactivity |evel.
[ 7] 1334, that is
e P L PSRy O TIMERE (B30 1 o et er
(maintagtiogva yecofd efi alatinms th:3 @aBgomAes ahchoelieonusduving been generated
control tehe varying of injection flowrate. Wth
f ur £REPP @F@FQﬁ%e to Figures 12A-B, it should be noted
tadsuahg f Batvity@evl bEtheleRuafBpor BRNICRIBE hitth§8th18 A EEMER the
a conbi nation of the nmethods described for circuits
1300asumemdB00B. therecotder more, some infusion circuits
of ;the. present. .inventio . enpl [ tipl :
SPGB 53 bR I AR Iahihfeeereash eytion
Fi goiv& adffe off eheh@hpratori atidai n the rel atively uniform
| evel of activity over each injection and the
r O iiRgd epets it sncdyies pa garoupirofgetiyigy keft in fhergopaijates pftgina final
to Lnj: ' I f ' etail ed description,
t hee%@gﬁﬂ %genndhﬁstﬁ{:gfgn&?i@eg%ﬂg %(tecg with reference to
speci fic enbodi nents. However, it nay be appreciated
that .various nodifjcations and changes can be made .
6. it B IAR ORP TSGR HEANS ES P0G € PHBP waz?ft fodhe gservoir, an
infi§bn f®iddcitdit! DRIRRRROAEHE nClair Ny M vRY L@ tod 2 Wte bottle and a
I nfusi onm system conprising an eluant reservoir, a punp
computpt; el infusidngubieg erreait melvaimg anf akgdnd hin¢ odipheyl toithepurhp and to

a radi oi sot.ope..generator,. an activity detector, a .
Py 116N HBE B BBl Eerres drpa Moy Hgetor  paten
1in€ b& ik d tol tRE bl ahe Mehe 2b R a3 Mne bR RURE BRahtdinehiaRWRRrgence

and to the generator ‘and an eluate line coupled to the

valyerradde dre rapanttlinet the baqapsy/lingacgemamodating Bew of plant to the patient

. conput.er .bej ng coupl ed to a [qinterface, . to the |
hn% L}V%en é[ﬁ% dltvgrgte e \éat:llfei i is%t yto éigFéé‘g‘ﬁ% poxg ﬁ[% E)%-é)la% gthe genereﬁor, and the

cofapeePbEaE asuphdll thahd Rasp Ml fortheitictivitgietectds @hd Béing hee-
syst e% via the user interface, to collect
ProgiFBMAatq enleck infymetien. dimp theumpranddle pefivity dgieeiog g to control
b B 180 O Ay Aok SRl B Shmprsing
canipitirg) thg pudp taifirst timgtot fuenpa partivo op alvpluaewdiciirmt Hdm the

eluant fromthe reservojr, rough the eluant Line and .
thr 6@5?‘(%%@%}@%!"%?%?@%% aBi& gEPu qbth_ﬁ éﬁ‘%ﬁr%t%at& éréhig?‘_@ rate, in
Or BrflPaFe@itradl 48k ih theldiRitElital B dnl diGionl Ahift @heeééﬁtefa@&, and
within the generator, the sanple being intended for a
quaka pysheatuse of thewhsir itretht paaend linke dose bei ng
! s%%tlen?gdtﬁg difvgrrgegéea\garf\?esttol rect Tow Hgbugh the by-pass line, once the dose has
been pushed into the patient line; and
activating the pump a second time to pump a second portion of the volume of eluant

from the reservoir, through the eluant line, through the by-pass line and into the

patient line to inject the dose out from the patient line;
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providing an indication, via the conputer interface,

that the elution is conpleted, when the punp has
w@emplissexl punpi ng the vol une of el uant t hr ougPCT/Ki82009/047031

generator; and providing ad7indi cation, via the

conmputer interface, of a tine |apse since the elution

walscreinid girepl. wikn athieatedifhestamdsinsd, eseoatrot bditapulp the second

wherein the pre-programed meth further conprjses: )

r ep@alttwﬁg)ffltﬂwev Wit BHEBT ¢ AesoRy glﬁgf 8te, ﬁaeép?ﬁnﬂ)dow rate being

mul hg@&ethtah MR Sfirs@Mely ?a%{'ﬂi 'oﬂﬁr ?d bS5, AW B tﬂe'i%étion of the

categori zing each counted el ution as having been

gendost ed as a sanple or a dose; and maintaining a

record of the counted and categorized elutions. 3. The

i nfusi on system of claim2, wherein the pre-programed

7. MRk Rederh WF EREH 6CRABEINSES IR ADW faftds 83s BfahlapploXihAVe!
of the eluate for each dose and sanple and entering

T0mdahingtecpndrteesasond Aow ratads gisetor dhan 4pprokinately §indsminute.
systemof claim2 or 3, wherein the pre-programed
nmet hod further conprises conpiling a report that
8. QOmEfoA Sorl djRrdtRg Ah Gnfutibe syREny the bRitdig cd@phigihg eslcfudfit reservoir,
printing and/or for electronic_ transfer to_another
a pytcOHPISd torthe reservedt. am InfydenbBTe GicHitm rediokieéinsgeneRier, an
- a N e
s A e DB b et TR S BRI, Y
infosbmtubiny ¢iguét indading antluehtiincansaplchab thegiuegamidze sheegembrator, a
el yti on as, hayi ng been generated sanpl e or. a dose;
Wars AOG FPWIAH L RArgtgr grlfg thepasts, BolF jlade mgentdagrsoupled to
thedQ3Eraf?khs AR RRrRMeer i Ng the measurenent into the
record; calculating and tracking an anmount of activity
| @tdrinignintdthe gempngt,ona tiktcempetec mtefface] oenmmwed tozactivite the

on BHGANE OBET lecking i RRe riantp BoERaF byl Rqrgiagf Siinped
f i n@lro@dttiht @BnhtoRANi£AMelRfiod WRhinithe€ g&ferdtie gener at or .
6. An infusion system conprising an eluant reservoir,

deprivip g o upliesdionofremdhe enseuieri via thheamifuier intgrfaed thag the clution
circujt adi oi,sotope.,generatar, an.actiyit.

et Eret @8 TR FORTRE L ERTHALE puiPufht frtnppegptume of
t ubeh@nghicui t i ncl uding an eluant line coupled to the
punp and to the generator, an el uate Iine‘cogpled to
tIReCIyER 8P MdisatigRaireny thgyeomputery VigyhgearaRutesyintesfags of dpe lapsed

since the elution was completed.

9. The method of claim 8, further comprising:
entering, into the computer, via a computer interface, the volume of eluant contained
in the reservoir, prior to the elution; and
receiving, from the computer interface, an indication of a volume of eluant in the
reservoir, based upon tracking the portion of the volume of eluant that is pumped

from the reservoir.
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line coupled to the eluate |line, a by-pass line
coupled to the eluant line, via a divergence val ve,

w@pwnsedthe patient line, the by-pass |line PCT/US2009/047031

accommodating flow of eluad8 to the patient |ine, when
t he di vergence valve is set to direct the flowto

10bThparshodhod cpdmes; &irdrer c@npridilie conput er bei ng coupl ed

to the punp and to the activity detector and being pre
Shisgh ey of Sesditedond b peions ﬂ‘?e or R%‘ﬁwl@'ﬁ@%t eiEFuit to a
thenag tshiéld{eﬁ et Be tiﬂ-’Brd@f‘g)i doReGAL Ol doidt%lﬁ @lﬁ%r&%lﬁalg the

val ve an e punp according to a netho e netho
conphitishng: activating the punp a first time to punp a
portion of a.vol f eluant fromthe reservoir,
ﬂﬂ?ﬁﬂﬂﬂg?%%&8W§éﬁgﬁﬁﬁﬁﬁyﬁﬂ"@ﬂgough the generator at a
ftkdnSferdihOie MdaSurcd BetRRERIT thOfIBEARNAE Bnch HAkBetvbehRBmpletion of
eluate line, via an elution within the generator, and

t o phestutiongansdhomeasveingofi dieeactinity ta the cpaputentso ithag ghe computer
settin he. di vergence, val,ve to direct flow through
thengvgﬁgggﬂq?%r,ﬁgﬁ%ghpﬁEW&gggaﬁgs been pushed into

the patient line; and activating the punp a second
' a second portion of the volune of eluant

time to punp ¢
115 Terimerwdiod skaim dily furthgy eaippiisings el uant 1ine, through

¢ ' . . : lina to inied
RGN BB pE R B Rl LR Pl et
whe priactoi cnedriad thhensmanhio dctivae thepuegntandl | ed to punp

t he second portion of the votugg of eIu?nt at .a

econ
FIPERY P RS TUE RS JERTD At oMW ARETT#&1 RGO G fErPatifIng i the first
I T icfdb@sst @i%ﬁ}gﬂ%r{]kgfé‘ggﬁg tlk%)réa[}_kﬁi’r@@g%eteﬁ aﬁlhgwof & &t@fng the

he injection o ose. 7. e system of claim6,
wheceinmané e ddtivste the pymp.ate i s | ess than approxi mately
70m./ m nute and the second flow rate is greater than

approximately 70nmL/ m nute. 8. A nethod for operating

lzﬁﬁhéHﬁﬂﬁhQHcﬁMﬁU@Uﬁuﬂﬁﬁaﬁﬂ@hﬁﬂ%COnpriSing an el uant

reservoir, a punp coupled to the reservoir, an o

i qxcharigone tha brtent dne efihe infasipa titonsGragdoyeAest aewpatien line,
actiyity.detecto a waste bottle and a conputer
incFugﬁﬁgeénggh%ﬁygFm%@Férface, the infusion tubing

cdifeetihg floWwaIf el ¢lgatathrehghodit firdt Aewgatpltaict®a s&@nd Whiplded test
and to the generator, a waste line coupled to the
genéﬁétor and to the waste bottle, and a patient line

: 0 ner, , i Sinos .
SOHE SRS ARl LR T RATRAL SR e pump
I nt ecthacsel, a eceahtimadnd o s@ohd ¢ation tdkes plang in arder thefill the second

generate an eluate froma portjon of_ a volune of

el udKt "plifpseethew Ot{rth%e@éﬁéjm g1°, firgli ngvapRtiEP iR %n

Wt dAng B a QRASTRUY secbREGMPINEn@N | ndi cation, from

the conputer, via the conputer interface, that the

eransfeomng the measured activity of the second sample and a time between completion
of the second elution and the measuring of the activity of the second sample to the
computer, so that the computer may calculate a calibration coefficient for the
infusion system based on the measured activity of the second sample and an

activity of the eluate detected, during the second elution, by the activity detector of

the system.
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Is conpl eted, when the punp has conpl eted punping the
portion of the volune of eluant; and receiving an
WO p@oassedn, fromthe conputer, via the conputBCT/US2009/047031
interface, of tine |apsed s$?nce the elution was
conpleted. 9. The nethod of claim8, further
ISCGthieﬂioﬂg)fc&mhelrzi figthet cdropridivgz;: conput er, via a
uter terface, the volune of eluant contained in
tﬁﬁ CP%%%P%@?T?UOH&TPW“%O ttﬁ%c‘é%‘ft% fiat gﬁ BOTRRIEEY {pfesigec, prior to

fr oghtteﬁﬁ% ARMBHEdHtH L& 2REGe cpd g'f&dﬂhg Aldona tigfe; andy gl ume

of eluant 1 n the reservoir, upon tracking t
pocdiviop imfruttesvoin the cwﬁlpatan amterfadead cowplpthegest femopatient line

the r erv0|r 1 t C furt

const Terrpndaibied G Vi aliobretean@e B failbra b slighdyrend prior
pat kefiteringd e bmhiAd kdhivaRMhE PlhPTorché Sdohd tithea first
shielded test vial, in order to collect a first sanple

of the el uate during the eI ution; neasuring an

act i vi hef FShes@ andtransferrlngthe
14n§é uréhy aocftcla\llrlnt12 he’ I?rls’u%g sanple and a tine

b@&bﬁﬁ%ﬁhg&‘hﬁﬁkﬁ&lb@rpaﬁéntﬂﬁﬁ of khétihARioandbihf eirodE e hiseendew
the activity to the conputer, so that the conputer may

cal eaficat Eng a@ﬁ’éﬁ‘b‘étcﬁmu'@h C%f«‘ulﬁq%tf@éﬁhbraﬂ@m cocfficicnthe

f [ r i sing: selecting a
brtélgﬁlg%{rﬂgﬁg o%tcie'ﬂsequ;a%@é@%ﬁé %g%’e conputer, via the
croptih g thd smetpsroff ataﬁn 8paftarextimngitoethé figst hbe patentdind fdsrothe second
activate.th and receiving instructions fromth
c onﬁawﬁtl?mﬁ@%r\gﬁ%e%h%w & acHuatpd thipd tine ed ¢ i hution
firsleshigl.dad test vial, after selecting the
breakt htough test and prior to entering the conmmand to
aitactiag Howhvd thuuetpate iRoughhtbe petidnotinafonct an actihity of drat deate, as

sin exchangi,n atient line.of .th .
ot BBk By R ORR uBfetor GaP GapiRla Prhtio RS HrERpd nygrder o
af t @fje@ldoSCHf the chulR thithSpatRAMRM th&lidckd ?eﬂ&nf lignoPHiagnostic
the eluate through the first new patient line to a

seconeeiBgi el ded test vial; repeating the steps of
claim8, after exchanging the patient |ine, wherein
the punp is activated a second tine and a second

15 eiThE hefhodafetinl 1a¢ fuwrtheNcamstidind @cdilink atrbgors #6MNHe computer,

upon completion of the third elution, the report including a patient identification number

and at least one quantification related to the activity of the dose of the eluate.

16. The method of claim &, further comprising:

directing flow of the eluate through the patient line to a shielded test vial in order to
collect a sample of the eluate from the patient line during the elution;

measuring an activity of the sample; and

transferring the measured activity of the sample and a time between completion of the
clution and the measuring of the activity to the computer, so that the computer may
calculate a calibration coefficient for the infusion system based on the measured
activity and an activity of the ecluate detected, during elution, by the activity

detector of the system.
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vial wth a second sanple of the eluate fromthe first
new patient |ine; neasuring an activity of the second
waaphisz32and transferring the nmeasured acti vi t RCOUS100%047031
second sanple and a tinme bdéween conpletion of the
second elution and the nmeasuring of the activity of
171 e srdwddshiml 16, fuethbheonmigng:er, so that the

conput er y calcul ate alibration coefficient for
tECHng agglg%awre?ﬁdﬁéﬁs%&ﬁ%ﬁé%@ew%ﬁ? eRMBEY Wy fpcpprior to
the eﬁt%ﬁﬁgﬁlg%%mla&ld%‘gct%t@t% E}(ﬁlﬁ)?’&lﬁﬂc the el uate

detected, during the second Ion, by the activity

dete@einginsoiuctidns feys themofiputeT heenfatehio dogfle Glegiateritdine to the

furthe risipg: sel.ecting.a calibration procedure .

of | SHEed obtial s ssTEHES tsrigifafics hesrduandpRgp Shring the

ent @smAfind ReaGRARBRGpEAp.act i vate the punp for the

second time; and receiving instructions fromthe

conmputer interface to couple the first new patient

line tq th ec hiel ded .test vial, after selecting
18tFgeEgﬁFﬂfgfﬁ%%g£%%§£aﬁ?%P%%%ﬁprior to entering the

the @ a8&it iliiabetHehefuRidpulfing cikdift to@gRatentf i me. 14.

The nethod of claim 12, further conprising: exchangin
tHeecting pwedigrdvnate Hroyghthe pptiqn Eng.pnge pvpctiviflioh ghe cluate, as
cirgu ' [ . .
Confibbed 0% REFR00REH, BEL LSl 8Bl BhudDR. nocer o
coupljedig dobeothc ohdtenetw thapatémt fdridienbsti cainpgtnge aid

repeating the_steps of claim8, after exchanging the
PG &WFRRst fremithe coBP g, upeicarRRighRn il %ﬁg%?ﬁbe report

i _n?ncth‘@% £ bﬁietnh RicREIRitioR nAftbbYAHEA 185t Pl cﬁmhﬁ%ﬁ%ﬁ Jeldted to
third elution takes place; and directing flow of the

el uéteaactimtypofjthetdose piahe eluntel i ne, once an activity of
the eluate, as detected by the activity detector, has
reached a prescribed threshold, in order to inject a

1994988 nfthddtF cRiiM & hbRid he cBapuRR _Intérféémcbﬂl?riﬁcaocﬁgch-activated
patient |line for diagnostic inmaging. 15. The nethod of

displagisgices, further conprising receiving a report from
t he conputer, upon conpletion of the third elution,
the report including a patient identification nunber

20 amée aetHodasiclames, Qi tohpadih@n rel ated to the
activity of the dose of the eluate. 16, The nethod of
crediving an inghieation, Eompihs sistegn. that theclpaig istheag dyerfdefrom the
el ugt e ibr t i 18R AN AlsRndubik 8L EGE WiRfith i
viag&?ﬁ gfgggﬂ%o ggﬁ?%cﬁgg séﬁppéﬁgfut g%éggéggﬁfré%?mmpls

t heapatateelnt |ine during the elution;

receiving an indication, from the system, that the eluate is being diverted from the

generator, through the patient line of the infusion tubing circuit, when the pump is

activated;

21. The method of claim 20, wherein:
the system further comprises a light projector;
the indication that the cluate is being diverted through the waste line comprises a
flashing light projection from the light projector; and
the indication that the cluate is being diverted through the patient line comprises a

solid light projection from the light projector.
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measuring an activity of the sanple; and transferring

the neasured activity of the sanple and a tine between
we@oorepligasedbn of the elution and the neasuring OPCT/H82009/047031

activity to the conputer, 9b that the computer may

calculate a calibration coefficient for the infusion

system based on the neasured activity and an activity

of the eluate . detected, during elutjon, by the
22adbr Metipdadelinay. %ﬁhg)rglgrgse%&ﬁeieﬁ.vmm na%@ma fegm the system
thaf hgbéﬁ Jftus SHALEIBGENGQTRE bedl @tech&d, Gt Rflaf, 99&1&%@1&&9 Betector.
procedure of the conputer, via the conputer”interfate,
prior to entering the command to activate the punp;
and regeiving.instructions fromthe conputer interface
23tgg%3§ Ogcgﬁgnﬁgérgﬁ?fF¥ne to the shielded test vial,

aht syst@efaaick BEmpH&s aaldhbpfdcast; Aidocedure and prior to
entering the command to activate the punp. 18. The

ntbe inslicapipn thaaihn 182k bakus kéradisepvitshasdece detpéticth gompiases a

pat ixent. | i f the. infusion tubing circuit to a
patﬁ%ﬂ??gggﬁggr?ﬁﬁq#@g%ng "he el uate t hrough t he
patient line, once an activity of the eluate, as
detected by the activity detector, has reached a

24pdbe Brethod wiclimsh dirther pempiides: to inject a dose of the
SRS 1S el B0 el llcAANGRd:C, LARALADIG RPN waste
recelving a repgr fromthe conputer,” upon conﬁﬁe I on
of bbelcétwal indivatdrhe z¢ropwhén thoelasdiboglcais paiptyearid prior to entering

identification number and atw£east one quantification
r el HiPMBANdHE A5EYaS theyusid; ##E dose of the el uate. 19.

TRERE s Yhe &Gt Byia WesdRhutd R AR YE BldidRbR HARR waste
conprises a touch-activated display screen. 20. The

met hotdlcokeds| taibmeBiptitdirtab@k upportie canmger traskmigai \ﬁuguraﬁ of the

i ndi ipn,. f t that th I N i :
o vERRisT s BHETHE ah i SEBFeor APSUgh eGP T usion
of tiMend &ifdesi on tubing circuit, when the punp is

activated; receiving an indication, fromthe system
that the eluate is being diverted fromthe generator,

t hy ou th atient line of .the infusion tubing
25 Qo st Mrinch SonBitb v at o0t 20 The et hod of

cdoaplih@the pati@it¢ind of tHiaubiig crRANIf trthHpitic@anpri ses a
! (Iﬁgelghng El(o)%vetﬁgo?lgrgl;l the patient line, once an activity of the eluate, as detected by the
activity detector, has reached a prescribed threshold, in order to inject a dose of the
cluate into a coronary artery of the patient for diagnostic imaging;
collecting parameters defining an activity profile of the injected dose; and

transferring the parameters to another system for analysis.

26. The method of claim 8, wherein the system further comprises at least one sensor for
detecting a leak in the tubing circuit, and further comprising receiving an indication, from
the computer, via the computer interface, that a leak in the tubing circuit is detected and an

indication of a location of the leak.
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the indication that the eluate is being diverted
through the waste |line conprises a flashing |ight
wW@e@passebn fromthe |ight projector; and the PCT/US2009/047031
i ndication that the eluate42s being diverted through
the patient line conprises a solid |ight projection
27f Taemich®dlaf ghiim[#; ajheirothe pAmpihectivatadad poifp chepartidd of the
furt conpri g receiving an i cation fr mthe .
%ﬁhaﬁb'thr%g%ég A & CP%%%Q@M 179 yndh Guthgeepmprising
fetif ﬁﬁi,thé@orh el YRk Rty BY al Gty ALdsWichén QI @Rt Qliate, 2¥ver ti
CO%%I %é of @%gln? "nerei n: ig §&s?en1 furt her oo e
froootip lacts\esz d;:tdcitcghwhm th]eqmtrqus pamginghtheicndeatet plorahuh(aﬁ activity

t he k bol us of i oacti.vity.has been detecte
me&ﬁﬁﬁ‘ﬁ?@égo%mﬂ%%ﬁ Ay Py ﬁﬁ{"ltp'rp{)# e 'qu‘tgtﬁ? C?}PB‘]“ST&%W calculate a
flodArate THREAIRBEN QErr&dpofliPion &swéd«'zﬁ&tﬂ%ﬁ? FSHTB thS FIB@ rate profile for

entering, into the conputer, via lge corrputer
contrelbng asnsed af fsmvandupen setbsequeasacsiviioer. | e | evel

indicator to zero, when the waste bottle is enpty and

prior to entering the conmand to activate the punp;

28 aMte FRERIA\WIRBIMI70Whides tho Bt icnt ¥dtBratiieoCOBPUIPIs for
interface, an indication that the waste bottl e needs

pumgingengthst pasgon Bﬁﬁléd/ouw@moﬁ%@né grpughehe gengeatphdo generate a dose
of Yighid I‘@? gfloth%"e hl?ﬂé én%r rvfaorrtanpq iedt 11%@%‘&&?16

gener a ne o e i'nfusi on
tublng circuit. 25 The nethod of claim8, further

c risi the patient |line of the tubing
29 %Fgmefhogi& tcf?émgth M di recting flow through the

PRk k@J&E%dénP fotivah& o file ?ﬁﬁlg%ﬁé/w% sdBfd s&tmh@m o?ﬁle pump;

detected by the activi etector, has reached

phe sgond ech\tahoesﬁthedaumpris &Ittelmmmg a pgoend pertido o€ thatfvolhlme of
eluate | cor onar arter% of , t he ?‘atl ent
iy Rbtlap

di aghett E"“ﬁ RSB PRSP 4055 12 %rgﬁP%F?rgﬂ%téPn

act iwihiythpeehdrh®r;@hdt he inj ected dose; and
transferring the parameters to another system for

dhe BWp@ueniz@ctlvm@n oeth pumofis & pumpdig ahedaortiqned the volume of
33&8%0 tftH I'h tgé%nqmteﬁgﬁtbgﬂmﬁsesglller%)erlll% ator a%oﬁl]l,%glF]{ ﬂow rate than
C O Mt 5¢1ﬁ@veﬂ€b€3‘1&hé’ baeend@nctivatdbe af the Ppumip! ammlb@pmaﬁ ot e, volume
via the conmputer interface, that a | eak in the tubing
ci r elitlantdorisicsting thealoae aclnstaitaripsicnss a | ocation of
the | eak.27. The nethod of claim8, wherein the punp
is activated to punp the portion of the vol une of
30 eAusntputtdrireadghl ctrheligeheviap comattea exmn&bmmtfdcdmng fatr exccuting a

gp ffurt her. .congr.l |.ng col lecting, into the conputer,
meghogh fgF maIgjnige ah dfivien Y atie OFTIHE el uat e,
Q¥Rking! dortion of a volume of eluant that is pumped from a reservoir of the system
and through a generator of the system, in order to generate, via clution, an cluate;
providing an indication of the volume of eluant within the reservoir to a user of the
System;
tracking a volume of the eluate that is diverted from the generator to a waste bottle of
the system; and

providing an indication to the user that the waste bottle needs to be emptied.
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fromthe activity detector, while the punp is punping,

the collected plurality of activity neasurenents
w@opnssehg a baseline activity profile, so the€T/Ukm®09/047031

conmputer may calculate a fHdw rate profile that

corresponds to a desired activity profile, the flow
31r ahe c@npitet adabie mediurmodfl dlaig 30, syhemih thi nidikodofunther copgprises

a. subsequent activation. 28. The nethod of claim 27,
tecqiateT 1 98 VST eQfieARd tcsef ¢ aapts rl}’OHMFYFé insligaieritg zprgrwhen the
nggqghﬂgsggﬁ{_er portion of the volune of eluant

through the "generator, to generate a dose of el uate,

via another elution within the generator, for a

patient injection.,.29. The nethod of clai.m 27,. .
32 @&wteff%%ﬁﬁkﬁg%%#e@wwﬁ%ﬁxe&fltaJP%én%m?{w%ﬁor g uting a
methRITRARbAGAE ¥hdtRity Abtcbfde oPHRfusidiesySRED MKk @Ethbd @b PAsing:

of the punp is for punping a second portion of the

vigtainie g efcabbrgtign carhmendgih t he generator, to generate a

d0se.iah Shitale: pathd.anathen, e gl hiom i bhin the

geheraest AT R ghbsequent® ActTVaL P8R the punp

| gotil @ingpih P of @ tikfusign P@térh enindfiaté the chalonpRoks, eha/éition

though a tubing line that by-passes the generator at a

hi gREICCTs| REodluciise samute phat cludBi eved by the second

i vat.i t -t h ortion of the
\?tg%ckﬁ% a!ot?rﬂee?Igglnt?gfeg?g&rl}lftggﬁoh&%%%gdose of eluate into
arcpating itom 5@ .activigodgett@roftienidaBion sys@dmm dvavitnéevel detected

conput.er eXﬁ%utable i nstructions for executing a
met HBE"S B SHICAMEPSSSHg an i nfusi on system the nethod

CRORihg laPkaslic@GKINE 1BvAIBF UMl s ObbiRe@Frof] 486N
that 1S punped from'a reservoir of the system and

t hr oalgiratar;gener at or of the system in order to

enerate,. via elut,ion, .an el yate;: ovi di ng an
TRV A e HEEA B F Somnlitihatts SHiG Pigcss to the
I eSeMQAIrEmem oF thkSRKivAY 1dVBEL IS 1888 cdlibafdt Nng a vol une
of the eluate that is diverted fromthe g}enerator to a

vaattudatipgatdabibigtion pectigisntdat thgnefupipowydem gasad on the measured
i ndi catjqn tacthe user that the teng ttle . needs to..
pe 4r AR B TS Eind ARIERS A dnf WPy Ffon
30, pwhessehid t he met hod further conprises receiving,
fromthe user, a commnd to set a waste bottle | evel
i ayidigedhe edibsaion qprEisiannes sbeitButhottl e is enpty. 32.
A comput er readabl e medi um havi ng conputer executabl e
instructions for executing a nethod of calibrating an
33 adt gonpuyeraeddablecanediim davingfcusipoter sycstiable ihdtaictiethfod executing a
conpri sing:. receiyin cal i br at.i on conmand,;
methor(ripof condlgcting a brea thrgug% test of a radioisotope generator of an infusion
system, the method comprising:
receiving a breakthrough test command;
activating a pump of the infusion system to initiate an elution process, the elution
process using the generator to produce a sample of an cluate from a patient line;
tracking a time lapsed from the end of the elution process;
receiving a measured activity level of the eluate sample obtained from a dose
calibrator;
receiving a time measured from the completion of the elution process to the

measurement of the activity level by the dose calibrator;
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receiving calibration paraneters relating to an
el ution process; activating a punp of the infusion

wWE®bam3ed initiate the elution process, the ePCI/UB2009/047031
process producing a sanpl e46f an eluate; tracking a
time fromthe end of the elution process; receiving
f st dting adetdkdirbygloeft tee tadioigdtoidgenicratarbiagsd @ytht eraanied
activlt Ie el g@tected duri ng the 1% tion process;
r ecé?tW taRe BRIVE Qpledien ofghe plyow pipgpss and the
Sam{e%SI%E%ffﬂ%jacfth,R e%pgﬁg calibrator; receiving a
ti me nmeas ron1 he Cdonpl eti on of the el ution
prrocidsw thobichkthroeb wf €rvegehemforaben agtputvi ty | evel by
the dose calibrator; calculating a calibration
coefficient for the infusion system based on the

34 BRSOt @GEdddbleYnd g lof efairh BE, ®hdiahehs Ao falitbr comprises:
activity level detected during the elution process;
am@lelﬁngwsacrqmg mé¢peuted laptbvitat lcwel of dwfdluase @&mplagbtamed frorn a dose
out aLljlt T, th Aseco it b&urd anlVltt) Byl delnll'I m Iﬁ‘laVI ngld TRYH a{
exe u% %P It c?ﬁ Hsdf eXxecu néga FRYRSECTS
congigbichgindd bihRaletibd @ﬂ@tﬂhb esipRfioof tdichitDatpdRRss.
generator of an infusion system the nethod
conprising: receiving a breakthrough test command,

353§hHL F@ﬂ)lﬂgr %a@éﬂ)’i@m@fhu c?f (1151 %etse)ﬁ?{h% rﬂrécf%tén%{ui] 'dEHn?e period is
an elu process, process ‘usi n

60 geneteabfosr cbmpmtlodlmcf dleaelﬁmimrecasi an eluate froma
patient line; tracking a tine |apsed fromthe end of
the elution process; receiving a neasured activity

36 %Vﬁ%thQIi fdr'}ﬁrﬁhg‘ %ﬁnégaﬁpéu@t Jih 34 fQSien & SVt %vﬂloﬁﬁ the system
cali brator; receiving a tinme neasured fromt

compmphga pormp@:buplhétoeﬂha tutomg proctes sadi@sdthiee gmlaslmre awnaste bottle

the actiyit the d | i br at
anQa phaiFui s tiging Dok e findied TSRl
gefsvial Asthesat Ry teofpat a8 tRGComputdt inteiRle, ﬁ)"tﬁsdohﬁect the

time between conpl etion of the el ution process and the
meaumpApAn elyantgescryai <yf th@ yetemand to bypish thg getpgator by

br ﬁgi(stfhr UG n Of uan% lgg 054 8 glr fltg%l ’B%tQ[H \Aﬁl%lné 01rc%11rj[| ttr]orn the

rret @etdsrziwf Tah@ borﬁﬁﬁﬁl{g he %luaﬁﬁ‘l&ﬁ% teitigclaats Gaendneasur ed

activi tyd guel of the eluate sample obtained {1 om @ i unai
purge of the tubing circuit, the air purge being automated, via the computer, to
perform purges of individual portions of the tubing circuit, in sequence, via
control of the pump and of two divergence valves of the tubing circuit;

wherein a first valve, of the two divergence valves, is located between a first portion of

the eluate line and two downstream portions of the eluate line, a first of the two

downstream portions extending to a waste bottle of the system and a second of the

two downstream portions extending to a vial outside the system;



calibrator, the second neasured activity |evel being a
nmeasurenent taken at predetermned tine period after

W@ b@asespd et i on of the elution process. 35. TheCT/US2009/047031
conmput er readabl e nmedi um o#5cl ai m 33, wherein the
predetermned tine period is 60 mnutes after
codooed vadve, of tHel’te/oeli‘kHrgem’ae paloeg $slocdbd baweed héiest portion of the
purg ng a tub t of an infusion systemw
air?® u@ﬂfehrgey %%t%nkﬁg %foB 187 AgMB: PhdriyooupsiEGnt Bof RS &t he cluant
t ubj '11H8 acf'itrsFé’f' the tvfo H&\Qﬁs@ﬂe§ﬁ ngﬁorﬁ%@%eaéh%m litte BER %onnected to
bottl € and a conputer 1ncluding a conputer Interface,
t he theefirhiogbroampf ths ichgte linec aidsa srgonah of tha¢tvo downftraam pdrgons of

i a the conp interfa i SC nnect

£ e i sfing HbApSiAE apaiee fo tisRyeT W b &Y BRBRRT apgions of
to medassiihde generator by di sconnecting an el uant
line and an eluate line, of the tubing circuit, from
t he generator, and connecting the eluant line to the
eluate line; and entering, into the conputer, via the
conputer interface, a command to performan air purge
of the tubing circuit, the air purge being autonated,
via the conputer, to perform purges of individua
portions of the tubing circuit, in sequence, via
control of the punp and of two divergence val ves of
the tubing circuit; wherein a first valve, of the two
di vergence val ves, is |located between a first portion
of the eluate Iine and two downstream portions of the
eluate line, a first of the two downstream portions
extending to a waste bottle of the systemand a second
of the two downstream portions extending to a via
outsi de the systema second val ve, of the two
di vergence valves, is |ocated between a first portion
of the eluant |ine, extending fromthe punp, and two
downstream portions of the eluant line, a first of the
two downstream portions of the eluant |ine being
connected to the first portion of the eluate line, and
a second of the two downstream portions of the el uant
| i ne being connected to the second of the two
downstream portions of the eluate |ine.



