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SHI ELDI NG ASSEMBLI ES FOR | NFUSI ON SYSTEMS RELATED
APPL| CATI ONS The present application clains priority

W@ 009hs23t®l | owi ng U. S. patent applications: U BT/P8106%1047027

Application No. 12/137,356, filed June 11, 2008; U.S.
Pat ent Application No. 12/137,363, filed June 11,
2008; U. S. SHAEEDINGpESEMBILOFES NOR INHUSIONSS¥ STEMS=2d
June 11, 2008; and U.S. Patent Application No.

12/ 137,377, filed June 11, 2008. TECHNI CAL FI ELD The
Pg ESRTED AV O tains to systens that generate
and | nfuse radi opharmaceuticals, and, nore

par ti cThea:rrbwlt splishiiel daing passientol theﬁaltolwengUfS. patent

TAPURT B T AP P LHHOR e aLe St e RGe o2 by Patent

eNpSiRh86n NemPO | 3Rkws, Fiiunt 3 1 01098t YBE PafentlA pAINQASHL No.
i magi ng, which utilizes doses of radi ophar maceuti cal ,

fl?r/lﬂx%ﬁﬂpﬁ@d Jgenéh.2008; dyl &SuPitert AwndishtioreNo. 12/137, 377, filed
Nl gpe generator that are injected, or infused
iﬁlPS a patient. The infused dose of
radi ophar maceutical is absorbed by cells of a target
of the atient, and emts radiation, which is
d @HN&@ ByFIELPET scanner, in order to generate an

i mage ; C

 m0° Bl e PRI M HATPL R s ot ARG B
(pdioghaedchyichlheandemaye drtiGtlardy) o shieldR)e; assomebl g thereof
exanpl e of a radioi sotope generator, which yields a
saline solution of Rubidium82, via elution, is the

Qi eik@FeyRe  r) avail able from Bracco Di agnostics Inc.
(Princeton, NJ). Wether the half-life of a particular
r adi oastdlece m@ﬁrtinmgnpleytptadgqadtim/material for therapy and diagnostic

.adi oph t I [. hort A Y )
Ry PoNRER solisErLomberBaF (P iR a5° B cLdinetoTE Ragine
tWRicE afiliYes R FadiSprArhh@tifdl CRR Exeﬂi\j%b‘ NenBtfated by elution within
radi ati on. However those personnel ose job it is to

settadigpsofng aeagratos it a@dnmptﬁé,rm@@md GEVES pfﬁfeuts| Be infused dose
her ef

c}/fsl’ac?lgﬁha{ma%lttlgalé}s %sog X fi% SOSS §fa {ar et orgganaf the § Ratlent and emits

O
u sures

Txhal@a&o rvﬂuclsialde{edteag)yaamr‘@danﬁa, 1thth1€1’(’[0 e hg anamage of the
radi ation barrier to protect these personnel from
é%(é%ns sy Exanpe §fi p sadienctineiisqtoperviish mayde usedfof RET, is Rubidium-

@[‘de?l'l@éd gg{ﬂé%g of_cgtt[o{?ﬁﬂhlo : TF?%ng a? fgﬁeﬂélﬁfo?sto%éa%

and usi Syst ese s les ar
tgqnemajrj whichynadh aMaline beatiorso tlewis fusn- 81 hea dutidén,asthe

xﬁ 8 fgg% a@ caE posedi f cuItLe {) t he p{e\gsonnel
Yool abledigm Reach Risenasniesdee (Preecs
Whether the half-life of a particular radioactive isotope, employed by a
radiopharmaceutical, is relatively short or long, a patient undergoing a nuclear imaging
procedure is not typically exposed to a significant amount of radiation. However those
personnel, whose job it is to set up and maintain radiopharmaceutical infusion systems,
and to administer doses therefrom, are subject to more frequent exposures to radiation.
Therefore, shielding assemblies, which provide a radiation barrier to protect these
personnel from excessive exposure to radiation sources, are an important component
of radiopharmaceutical generators and infusion systems. These shielding assemblies

are typically formed with lead sidewalls, the bulk and weight of which can pose



10

15

20

25

30

Thus, there is a need for inproved shielding
assenbl i es enpl oyed by systens that generate and

w0 pfogas23eadi ophar maceuti cal s. BRI EF DESCRI PTI GMCTDBS2DbiEZ047027

DRAW NGS The followi ng drawings are illustrative of
particul ar enbodi mrents of the present invention and
t difficaftons dordbe peakordrcirivho trépil 8 boeeumfmdih@in andant tlersystehs.

draw ngs .are n to scale (unless sq. stated) ,and are
i Httentdets if ape?ﬁi—)%r RPOYRY HH%IH}%&_SW& o ﬁ’élpg&/ﬁji BRarToRsthet
i nbAe £alih Pﬂiﬁ)ﬁ%ﬁha{c% ;d@scription. Enbodi nents of

the present 1 nvention will hereinafter be described in
conjunction with the appended draw ngs, wherein like

i Figure Ais a first
%Eﬁggﬁm¢ﬁémﬁssystem according to
some  enRoRi16R HodrA inkh BreAl8HRMYe bMyARE A emBdddHERs bBthe
i s anot her perspective view of a portion of a cabinet

sresgot wventish andéherglorede setdumit the sForpuefdhe Imvertemo ridieriawings
to.so e dipents,. Flgure 1C | second per spect.,v

e BPOP IR CLSE ah g At fe il TR QR Ea PRI e
S&?&n@tﬁﬁﬁ@dﬁ RNfoHowlrigQidtlell BedcSiptos CheBBdinnafofalie present
infusion circuit, according to sone enbodi mrents of the
pREdien WiH\herinadisr befepgribed m ogjugctient wib éhg anpeydedydrayings,
SYRIRHARE AATRhEaGR iglighding that may be empl oyed

I n conjunction w the 1 nfusion systemof Figure IA

Fi gur eFigéxeils\ B afastigpepiettive wewew! afi irdusén gfscinn@ccording to some
assenbly for _an infusion system such as that shown in
FingRadEaChtaothe RESEMANHEUPB some enbodi ments of the

Pr s entio} RN laQbthei et ib® of a %@ftﬁﬂecffta' MBI EMcRife of the
a franework of the system according to sone

edybtedi sennsn Figurd 1 Apacentdngedoteteaibodinaritew of a

conponent af.the system according.to sone S

enbodi THaNES C BAgeragR PR SissPT eretierehown it Eigus 1A
teodtgabdbmg cAbogitknys. shown in Figure 2A. Figure 3B

is a perspective view of the infusion circuit, shown

i n Fi dugercl® isesah¢rgaiiced aanefupion caeyit, acesdigiz h@ysaroe some
STRRSLIGILS IR ARkip? LopoRectiye viev of @

Figure 1E is a perspective view of exemplary sample 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 nmenu screen SPOL/US20091047027

an interface of a conputer, which may be included in
systens of the present invention, according to sone
enbodi FigmteSD Fiagftinee A thessubassemblyashben s bigurg3 @, detsrding 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 icngpnicoersloorkments.
enbodi E}e 5Cis a sc t| C hovvi ng a seco

nd
or oup DB A oSk b BEN RSt BPUR T NS EORE aEREn 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 FigeinSthie ageimmiseren moéﬂrffr@méhe Ctgunhital lntgrfta@, sdih prOVIde
ER AT B Al B SR R RSTRB ST P shoraing o

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

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

succes&RyE Scis asghampiicshpiig a 6o ue ef sycheserE getgen 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_sclmnnmmtceh_owmtgearthad groupadeucticngvd @raarshots from

etg‘oodl ments. ]Elgure 0 is a sch n&l I ¢ showi ng a
é‘?ﬁlﬁutﬁ?lélﬁ?ﬁ a45¢, ASCRICHISLP FRMS CPABHMABt 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 gggﬁi 0 SOITe enbodi ment s. fgmes 12A-B hot
are s 8?6 ShemIachORmER ) FRiee PRGN Shots
NRYm IR &ﬁi@ﬂ&éﬁﬁteﬁ){ce@ BRRAMIAR Y Son®f crhRliREMAS et

invention. Figure 1 12Cis a schenatic illustrating
exerrpl Bgyrea 0ArG ateﬁcmrmtiméhowm&aﬁlﬁbthpdxfsse@ce@waﬁascreen shots

har meceut i TAl LED DESCRI PTI The
(80t OO R Ll Pt ROy Tt ur e

and i sFip@re 10rt & BelRehatio shdwing atsbeensic gap ofipictdakiscicky shots
or configuration of the invention in any way. Rather,
tfigm 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@eh523g0 provi ded herein, those skilled in theCEDS$2009/047027

wi Il recognize that many of the exanples have suitable
alternatives that can be utilized. Figure I1Ais a
fénilsidipedts pEatizivig thd teachifg @ovided hekmnti®ystiahiedlo, the art will
according to so enbodi nents of the prese

TRORACIRA TR The SHpatkH g ﬁ@ta@k&jﬁwﬁﬁ%ﬁfé&nw ugilized.
Cabi N YU : thgéPg ROy el LRI 10,3 cL50RR «
betterln Figure 2 3 a?n ' %1 [ Ii3; lﬁ%}% 13 extC&gﬁ{éo
wjowar ainfodanerds ekihe preydnt mmlos,wlnéwclindsstpmd@fls) simwin Sipported by

D e e el RS A B 11 s R Ry 2B ynd o
el 3 naxiihe &enhae M@%@@Q@hﬁ 1qf tHaBb&ﬁuh@@{)lﬂH‘le@@B to

pol yurethane fitte Eet her according to me
kywowandsantintssier speice inewthich atplegticaraf, lnM@ursestqm 10 is contained (-

|Ilust at e h blnt structure o

wsef DRI G P TORPE, e oM Fanls TEARL Raldss mppyrethane
ffiteodd tﬁ?@h&r atSordini t§ hHodk kﬁovaﬁ) tcﬁthob@ﬂ@lﬂedslurﬂfl@ﬁﬁ 111§11re 1A

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

siHestratepghe gajingt étﬂm}l@r?féYWkl Odpglpdiss 2 gip Otrrhagldlié“a\ﬁ@ch
Zerx‘fegl% %%511%&0 s?lglrllg 121%&n€>§h¥tyt chﬁé}a?gurf&eal 33Mhereof, and a post
emod/ihfml’m&,nds: oppartldrond ghdllsl 3 anploedhitiv a avcﬁ:b Blﬁnfa]je] @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 chﬁt%l?ér 0PBystem 10,
for a user of system 10, but also ves as a device

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

G SPHRd” Ge e SR o P Se ST RSETIoR [VHeuGf pf system
MR bﬂ@alm Qd aRitviee FRUSE infuft-(c & 08EL Edf@&lsmﬁlflt) UBBivever,

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

s?(qugn n edeearrt o %Lethng)r o¥e§%glecgolmé3ut rgeo%%ger tnfe% ro ser 1n1;ut devices

r a um con aln

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 (oraihepecade i sneqred mafoemaiony) 4 ssameri Acanyputgrgcadable

%@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
tabsetsradde bf grsa:lm e@r‘m@ dhovemtos ma@rrtmtblhered sletreto na[ltrbt‘natlvely 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 mrﬁgnndatln echcllltlolm fausioonls scremlecrfmompntemﬂ 7 stysy berreb@te 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

waeybam3t® nobile; handle 14 is shown | ocat ed BET/EHS2009/047027

el evation suitable for a person to grasp in order to
maneuver system 10, from onel ocation for another, upon
platat®ndbr zwlmel&lr,mpbabairi 32whédec 02 4i109. Nocading tpsehe prefelred

enbodj. nent s, r both pairs_o eels 121, 122, are .
ogBents oG oF Aehirefs phraeTIbR2 128 e PRSI ImloWpIgfog rotation
(iR noFzdntal Hlagy @@/ﬁvetl)o up&rﬁ&' t@ﬁ)r@\qgé Sd(gtn@ﬂal hkﬁ’éﬂ Edity

for maneuvering systém 10 in rel atively tight spaces.
Rnagneugeti systean ﬁbmspbluwlyelght wacaf a port i on of syst em

10, on..a side 111 of the.cabj net str ct whi ch 4511 of th
' pr OXERRLY 8 TRRBEFLS T4 OFf eRian B dPrat £dgT11 of the
| @¥Blet @FucRREaVhidi2 R in \WRI:GRtY $o bvﬁ@@lg et feGuRCtHE NRbkiA8 Pver or
a foot of the person, who grasps handl e 14 to maneuver
syedeleld51 ohichris cnf@d tf¢raﬂct1p@isqmbymwfoopeﬂtab pgi36n,ayhicognesps handle
els 121, 1 Q notate and
ety stiffdd. 1Bk Gr BRe e8RS SEE3grabdan 12210
tiotate, hd, ST crabeditd @cadleis; to prievERdesy. aP&MI VB hB@b®licpressed to a
wheel's 122 according to those enbodi nents in which
viifsepasitiopvhiel Prexgtte p sWiveHES pRyheds {14 ererdigs i bosed

t Ot "ﬁlﬁ&lt%e\%hl%h gx%]eels ]Igg lalferc% ¥SOL.IL(1 1%9\6? gur'?ﬁ@{ M@ﬂrb&gd to brake

upon reac esire oca AccC
exmmd:b mnt®2 frbmabllmg aﬁéywb@hdg,wpgn echchimgsil dmtrecybbamn
)r exa n ralling down an incli
a%%f&.‘f iR %059 ?Wévrbr@lﬂ%a}aw@ﬁtdgmg%%tpéﬂwwsmlo for

f A tn#%e \x@ieﬁ%lﬁﬁg H@Wﬁ’ NE{c1iADURAB M oldi} Y B %t fu’%ﬂhgyérﬁbdcﬁments

er illustrates: a rear access panel” 174 of shel
1gstefok0 mmnmhei,e apnaotei o prgveaicoeseichiotheieptui t boar ds of

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

it e ORI R ACRECERE R 14 Sl e ap e alor i ) For example,
qRblianal act@s ko di8dit BRrdQF W LafBRARN tidd; codtrB0MRONiafel within
118, for connecting system 10 to a power source; and a

pht freterior spacerthat ip swyduaedbishslininpapptémablock 48, to secure panel

gf/‘?tséllf :n%toxévhlgjlf S;P&g g?(;r? c:o%lpeect 1n§uglst%%1l}|%¥g a%rlonw]e'p Sorlrlgce ancq a printer 117

efob pebiviting Socusiieatatioh b0 cavhypafittittiifkioh Redri¢d @ubbPOWRIm 10, and of
strip by which auxiliary equipnment nay be powered, and

ofvsteny QW%BFYeCOé‘éFQI teptoRstltse g same elabt)d:lam@c%ya [Qmay dyigher
r%g?/ﬁlgig ?W}r st?@? 'og th%heau%ﬁpﬁ?f E%@Hm?ﬁgrrﬁéﬁtg nlgcfv%rgdl 3n883fe or more

ntegrated into s
parddkidmiat dledtacdl acknetioBs, or pgits (mbesholvhy, whibkese sabpatad h;zal
conmuni cate W.t

ectors/ports al | ow syst e O t
R R A A R garﬁﬁaraplac@dﬁ?ﬁgntweaack
elxl%rﬂ?lp%nté‘ 1PEkhSGANRE b %%&ors%w{s %ﬂom&st&‘ﬁul@l th R8mhRinicate

an intranet network, and/or to the internet, for

e‘mln;mﬂ@r dewoices uskd tﬁqzr nuicker mm‘gunwrechmmgr fomsxdropleyaPEBus

ts%g Bgmgrgf a?n(ﬁorafloy golu%hng to an Cintranet 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
w@e@viishsees and/ or conponent suppliers data baseGI/82009/047027

enhanced mai ntenance and inventory managenent. Figure

A further illustrates upper surface 131 of shell 13

i view ofkysgers 0. ewldreinpaninogsbld 8Ressli@nel 13395 Sloswreas a contoured

therein, Figure 1Cis a partially pl oded .

R g ek yrpat i 065 3 i»y%&l%lrnwl@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 Fagrt nClkéso irbatdenabatr vieer efwinbther panel Ebé4 whimbveay be lifted

fron1 not her. o of, e r rface 131

G B0 el a6 5T b e (b ri g o d it A 499 and
134 pbiiah a B 0P 8ydtérh tOGvigV @Y efch Qe QBERE RkepAltc portions of
According to the illustrated enbodi nent, openings 139

anﬁism‘/sy@tcmvh()d ehich age corghined withim sholl Wi 4 for Exedeerideeftup and

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

1§Dl %@gq:ncysmarcb@ agteraged tp gberh Bncfipp 9&%3{8&% %0 alYith reference

td:
SRR LA FC, ey el R o of Ay frmed n
rgfper a@mfaec 181 &f guetlds, inAoajacti€n with bimis, lmayaﬁpmé competdr 17,

t hat. an arrangenent offeaUMesformdln per
SHIPY4E & ralaVely SRR Esd OF S A EiegriovieH g Aerpgnnel who

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

er s onTw’hmg/hmwdpd?lgure 19y g serentlic oTem nifngomoweuiio3 00 gibich 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 bdreRobmtb® odtsfde KBALL 13,
part 300A, which i ncl udes conmponents nount ed out si de

sindla Seg@ld Iaiﬁfd30é)Bs ahiidnglades RoWBnenthMmokntcd avithirethe interior space

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

i iy lf&glﬁredﬂ)&lrtﬁ@ﬁ illastrdtésnesordpalt OB fldRchit BOQ@ cRudin a portion
further illustrates secondﬁﬁﬂrt 300B of circuit 300
i GoafaiRdrigithn gshicldine eeenblyrdl. whichihdesigngicd sehamptically as a

SR, e L, RGO SO LR et
2fOatid ddtalbm cdegaictibe d«lthrFlgmreaQAFB ded aAIB, Hetow.

conjunction with Eigure and 3A-B el .
Accjor dfg?fg)r 182 {q ke ﬂilwsafgtea ’é‘ﬂﬁ%dﬁ“ﬁ%?og H}Cwﬁﬁ 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 lﬁbsbqveoxpphlawg@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@200005230t her devi ce or sensor), for nonitori NRCPUNSDNGH7027

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% 0@{he$5&18ﬂﬁdrﬂl%§%calvél&t@ n% b ?&wnw {Kmhr}e%r&feb Yotk t%fFlgure

gener at or an activity detector 25,

nhéaamlemtgmt B@Spm shvmwxmdmlg@uefmmt sheld |l§,cthmugh epEmiognl 35, to a

gener at.Q rder t. rOV|de f edb ck

e oot kB Sprdifie Rl e drefSdsgaduer. Patient

VlﬁieVﬁ)S?% » beCdolu I%Ei t& @ncﬁhé’i@ﬁfe@heh Qﬁctlucfés %%aﬁénthﬂ%@t&tﬁﬂ heddle (not

patient line 30 for exanple, to inject a dose of

tshewmhdAbgmmmeqathdéme épﬁuatr@y |bntcou1de<bm dnetiter hw 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 lel, 3 5tress agent;

185 otHeplide ﬁlcatqabd enthelline Hie@inclues e, paﬁ@mﬁfébﬂm he@dRQMBorder 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: ts Puguces DA -Bmahiebe agireorged that opening 133

substance, for exa str ent:;. the other lin
i Ho¥idehine 1S Y ng H@H}a‘% 03&1) ﬁafggthﬁﬁ%t%%& §Pack surrounded by
| Mefati AR OB 16 sofnl pRIFEIELI érﬁb&%gﬁtg dpRh&e ke @lddshe

addi tional active substance. Figure | |I ustrates an
edromntet-tyisi sag thattrpee\&@ﬂs leakapé efielbants ebich wmiyrspﬂBfrandeaeovoir 15,

f Fi | A-B
DS et e B BB Tah it bR £ it © dssIR¥ic tbing
PARSAI eH@Yigh 8pertittbl 1 ]le@\@lsg Qperifg €58, &FhishErok e h b@sageway
Idgace surrounded by shell 13. Accordlng to some

ép@rméhn@h%ipdnwm@ude@pgrﬁnmget 1&3 jeple |fwc9§11@g to some

nmet -t.yp hat v
Rl 8o 7o aF BBy B S o SRF TR 51 e, purine
Steasport bf Sl DN eRiHtigs bBRibivdlidcs tiddt leRivhd Guvaus tierdfbm, 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 IleveBGBCmehl raay clititerr dge¢t pangppdcluant through a
portions Ilnes t end .
b l&eg%rteﬂ%%ﬁw I Oé ee Pyt Qeant $hiangh  py-ess tubing
31956@03%1%&1? td gatfléi'ﬁ 1iReB804y. |D‘§f€fg@ﬁ@e§va@%0§§m BN divergence
tubing l'ine coupl ed to punp 33 and a divergence
vl wee3 SSEBthmh dokctsralyateiftdne an divaedtbipghped0etidento 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

walrmeass2kel uate from an el uate tubing |ine 305P€r/URN9/047027

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

be automatically operated by a correspondi ng

stte ¢t arwliiclotims hiesepdback dipheattivity idbectoe 05 calskethe (controller to
shown) of system 10, which controlle ece .

f‘g EOTPERNABESHVP LT OIFSFt v (e 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

Rudbirdée ofith8 21ufatr hadipasped glirpeghi MIgnhlg;e HiSpethg enteolieaHirects the

i gEReevP e Jsliet fs SpE S BPTE e Badte fow of
fd1@4mt %B@%ﬂﬁ}ﬂﬁasb Mhe 308 ahEinkPhitlcat B SOStibtlh br&s td ﬂh§h¥ or push any
r

detecto detects the desired activity ofthe el uate,
atluathiappiningen paent becdidokniortberpatent. viesprding éxsapre 25

ontro ler to di,rect, the corres ondi n
YT mTS B Bl al 156 e QS ERPRAG il o re-se
fleg@fce%w@B@WEb&knaivhﬁlﬁbaﬁtd etlS05 priohes e diu@@ tHr@ugh by-pass
some.enbodi nents, once a prescribed volunme of th
dinga108. Wy derde peayepthask @ﬁwmaftqlwf thiopgh Bos s, Mféard generator

t
0L L 0 LB SR B g e
edvlllldj’et de@hﬂwdgin ghyptap dstall Ibelosy, 3Qidntain @umpéd)tmaighdm pdss tiee 303
AT S b B T
, &R é?%ﬁéeﬁ inf }8c1G8 %ﬁglpﬂh'e %l’uaf@ﬁﬂ p%{lélg 112k 36§ tth&@@y

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

t hr.ou s line 303 n,order t.o0 ve back . .
TSRO oS URRRE. et Sheorrcrihd SR s eaply BiS Hop& it patient line
1305PCHRN SHeB diviePrchOdTRalRE $5BG ekt FRYReE SloRf thRRER BY 1AL line 303,
in certain situations, which will be described in
gth@ am@d Oéetl@pl33b@4}’dw adgustiesho i ln@eapﬁg rﬁlpfeﬂlow idte gﬁhlubryt tp Hetgveen
foll ovm f“
t

arpgroxnn%te unmén 8 d amn %%Hn O pa |nénﬁ }snnelgtg%%for 1nctreasmg

&hbl hg&tﬁfoniﬂ@ﬁeﬁtte lidaatralsle, if @ r@asiely high glouatag i ldesﬁfbtﬂfﬁﬂlbatlent
I ine 305, thereby increasi ??%Qa flowrate of t

i ipjesten ol vflow rafatirongh semerroTd: s dimtited; fos c S@ngatﬁ&elow
oap)&)pquuemogm e ARG (¢ %;gﬁsa‘% ol Iﬁgﬂé af‘p% Rlalf@i'g?

uat e "ha Into trent |ine once
oB()ndn/g&m)r; & ordbivte a36idGni cxcawivetbacldpresdute ér’eamd btn ﬂmxg)ﬂumn of
pass | i.ne 303, the sp e of punp 0%3 may be, a% LLsted
t nPlﬁEOrrééé% upgigeafy Rﬂﬁl?%%t ing pifeit 340p thsetGisstye back pressure

%B[@d‘dn‘l%‘e ?ilﬁér 19 th()t'ﬁbl%%ﬁ%&@@ e tARJugh )éhl'a%{ng‘lﬁle 302.

This method for increasing the injection flowrate, is
desi r abltiyughfnotshosinaniRigiry 1Hj ghulﬁlb@wfrsan@rs, Sorchesginpled to

TR S AR AT —
gtg@g%g Lag%frl@nig%ég?ﬂs%ﬂkﬁéﬁtﬁ in BRI fRbAtOFFbERdw BheMalicR! Rr @anle
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

WQp®vnssed porti ons of tubing circuit 300; the BXUESHIYEI7027

back pressure could danage filter 37 or otherw se

I npede flow through eluant tubing line 302. Although

I’(@tzalhlhm/ﬁﬂoﬂl IBidriagluk teurh&ts,dn ¢ parkethe GfocaehA 00-€ difforential pressure
exanpl e, to neasure pressure and/ or flow vel ocity

W ACHT PRt SEMPI @ CRTERYTe SeBE, thal cedyy R GRplo ¥ ddh dgtect
%mmaal%uﬁ g@agwimg $he PI@O‘? PHQL %&Hﬁi&%et&&{; (Ifalvmxb_le from
anomal i es, or exarrp e, related to occl usi ons ugs In
CWMTER%fd%&géwoocﬂ K sy subnidiapy of Magneﬁml déDbemdtsa(&ﬂove, IL),

t activit | of of ..
6 Btalovaolle ehatitragtupdilh & SSonEurics ST PSRS ifgosiive
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 eqmputdyblde| Orp@smMore of this
OB Bdd JRulS PRSB0R L YDy S o e TR e

| RE{dr WFRME SNy bﬂme)tulaﬁgl hh&beofﬁhﬁl@@h cir®hiO3 0b;dh Fice, rtE@PR@I/
pressure flow neter. One exanpl e of a pressure sensor

tl?rﬁ%sufﬁaQC@éﬂ@hﬁaeW@a may bget Sélttt‘blp aterspibYe teinresgre syringe 34 of

SRS} e PR 5504 B SERLAS YRR oo

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 g reservoir
a r 0 e i

o D DA LB T R kB B Bhe
arfdicorengorytuése-ty e ul@asaomdnar ¢heoDrip I(iihsmbylplaqofd IsbBensor and

Gt L ERRIRGLET SRS Tl hbuahly e iRt

| d1RAmtiOELy! fok URiRRle Cin' BPQLT BP0 mduﬁtefdaé‘élf-cdtﬁﬁnmdld sensor
Pressure-Occl usi on Det ector nma e a suitable

dievailahbe from MamaprkeSsnsiag Spnirelg ﬁtde):; opfn SLr(t?)QlNOIBMaSIVG
159%561%%[‘1%%183016 Eﬁvei %lvjvrl{sch% S10b18 ofng)&gsee)r(lge nc 'of Ig—fauppauge NY)

I'essu

nfﬁmy bOEmPRyecdRyddhet ﬂmﬂumy efelsN AlRRfisdPor G ardauiotn $Rfm 10 can
System 10 may further include sensqors to detect fluid
| B¢lefe aqditienal gdiatiog saglips moistere glsteciipn seseys Whigh pan detect leaks.

% rEXAIRL RSF %Ilresllilf Qu&?&‘ﬁg IS are ;\g}%%gbb?}; l%gat@ﬁm %%Xltntﬁ?y to

af or erent | oned Isétypeutra are t
Gintainge3 11,8 dm i3d3 J_?eMedndelﬁ Sloat J(anqbot‘thﬁm Gt Eirctulﬂml tlo oo dsother.

vel Det th .avail abl.e EK(
ﬁ%@ ?f%i‘[“? 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
Divejpjddabiogy Y‘@ustabet &eﬂ_smge(l:m&ml,tldth )( Syacmdlﬂlnea}f fuothrer include

GRRBERT 55 5 e LSRR E Rt ar B BT RGP 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

wOor@anse3k®, such sensors are preferably | ocat eRlCT/HS2009/047027

proximty to fittings 3 11, 312, 313, 314 and 315 that
join portions of circuit 300 to one another. Sone

exanpl Ascoading aathostedrelaidimonts s arckudenal vlithe abvothanbors, the
limtati HPQDI etection senso

hos inth
FSSRQIY S arejw&eé rﬁom@rﬂf PE Pt ﬁen ‘angoraRtelct o Fithegiof which
t
T LRV A S IR PS5 | S AR andehy Je AR T
cioftraaiioatut the asmt/ vp nainitob U lcescewin g flnidt laecls, tpb&ssngre and/or flow

bR Birp AL oo B uBh by o RaP g e T6F S Bple on

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

sarasomglyt leastheon é@yctccb ipeighleghtedoendor eenroyidp @geidncfd, ta e

det ect i an .of unw d el enent t-he n

CBORR LSR s B S el PRl st s e
erARbneiLBs ﬂlill@ﬁratbdlﬁi Mg@reﬁmZAlﬂ vittieh WﬂDH@d&eﬁB@f&loW JBay also
sensors are linked into the controller of system 10

dRenee abpnl &frthase tyResORSISEIS. whi ch nmay provi de a
s gna'wﬁ f('rjsfr%fef)e é%sﬁl M4, it M«’pﬁ;gb@ Sgedré’é%té‘&‘&ﬂm{ hglg

detecte orrralonto VaITDnl
lag8mile noe Emlﬁl@s fthase gottevie bBcirquite3do roen ahibhandibh@ive radiation

t hrou h circ 300. .Conputer 17 nmpy be pre-progr anmed
t1544f E)‘Faé%f Wlﬁbﬂs“e 8&%@&% gp@‘ﬂt PRIHPR E?PaP?Qt ligg prg‘@mﬁu“

| ki R ot s(h%l&m% Q%e%%f ENinRAGL 18 8P %oxﬁfle& t'&%&?&tfeﬂ{ for
where an anonal y been detected, Is

alnpbcmn too irpordvi mebegmu}jlad teshitlded taenrxly staémasuwdt be flaycribed

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

t‘hese types of sensors. Wth further
1%1/ @by QO@trp tj@ﬁs eeque Cptleqmy ol éluawpn@éa@p&uvmlhai)urmg
1n u%io%ts n%%@ua% 1"?% 8101%/\4[}1 Ot segr]ﬁ: l% ol ? chhos

et@@ﬂd@lﬂ}em atother tdven exc)&ﬁtwge d@fant&tatrom;lygtbmnl 00fn grdéd ©nkoid
i ne 305p, which nust extend out from shiel ding
SEPRTHF {P dptiph durggihe ipfupiencadpresarding toremsaxeiared f or

hi
S an%%éﬂl%sé prhe gges%ﬁtqﬁ{;eg{tlgg %?cs:t‘ré?lbﬂi dfﬁglu & af { &f‘edmeans for
tie tdnmiigppte clpeced pamsehnel vbtaoampﬂumrelsajoeﬁtetnrnal@ pleﬁ:be)r is taking place.
otected from radi ation by shieldi assenb
2‘&&%6?565@0? ko Tigniss hend A Prels | B Shevp gﬁlﬁﬁng a light
%rl f:@tor 950, MR tQHUH bdsY 180MAEQkdihE 8] fheiBBWc8 embodiment,

collection of eluate into sanple vials. During '
i bigsioo h80, anajcefslallightsigmmhtipwhrdt s tmasampinevigbillitye sthicompump 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 cluate 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 cluate is being

-10 -
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typically in another room or otherw se distanced from
system 10, in order to avoid exposure to radiation

walenopngeehe i nfusi on, and, according to sonme pPEF/BE8200%1047027

enbodi nents of the present invention, 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
1%us mgﬂBﬁlvﬁgJ@@ééct&f‘% -thé\C1aRE dﬂo'}ﬂoxt'lﬁ? Eﬂﬁlef ﬂfé‘rﬂaﬁ@ﬁ%j

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

pUppI N | uant. and elut on is tak th|n

G Bl PR Biagt ey el bf s oiehBpuRis i 0t Sl dneluding
eiu'dﬁﬂé alaMe SO FIhdtdy B oF GRo1€ BRRANIIENSiSnald that iu‘e gﬁﬁarent ata
signal flashes on and off when the eluate is being

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 %ﬂkﬁfahﬁ;‘%&bhﬁﬁt& Sand@i1d1ii0 B 6C tscaxﬁa,&{éd to
shines a light having a first color, to indicate t

épalaﬂ@elﬁ@e@féufﬁrgano@}m@té@ celipciipr pEclyge spraples forzgdvithen
tn% kshg{itth%] M %o C6H88 'tord 'écfcgf@g tocaoﬂitg{ et bPthese

e I's e|n iTec patient [1née
&Oﬁmaimmlbmﬁmsmts,ra sahlgijehtol&bﬂcprﬁh@ﬁlﬁoﬂ @@mt@yatéd,lfnttd‘leircuit 300,

p oject a mopre rapidly flashing |i for exanple,..
11555%9 (g RINEAEN Y %%‘?é g% u%wfatéaw%?@én&)lﬂne 305P,
ﬁ%&%% kéébltv}é %511@%5&%1@9& 'sﬁnﬁl@?o?élﬁﬁ% Sia h@m{g @Y #BP, and both

further informatidon to technical personnel
Aht esparbinaad theadrse oélibratboanei lmtetdelolmrmpahte phletd@d rvedll. Accordlng

[ Haor AOEL be) Sraf bR E, i B F AT panfigored o rceive

aHe bRy 3b@FdTBesPbarIBEST YRS S/ iPfubiigSlid! F5W, 8 AR alibrator is
signal s that are apparent at a di stance from system

i iIntsedddhigta shigltiag @@wm’oésr 20 dRuality cetmd pepcpdurapvdbibe described
t.hat, .ac al.terpate.e s, system 10
i &G esd%%ﬁlqae%q”’ 30131111%1003 e 1(t:ha}g‘t‘()%r Fator f or 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
figlatizelycosst aecpis 4 urstdattle, 23up aravidedghroygh pperdeg £39 in top

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

ternate e Iments, a sanple ection reservoir
| teainett te ghatt e drasta bottiei 23t tilneS dhen dmmwte ganmaffed in waste bottle 23,

l 35WP i i b
OGS TRl i o 2T o Lo P B
S@rRhAE t@he ?e{fé' ab%enﬁ{g 239 E%r@l@rdb'lﬁﬁc%@@ B anaélgva?i@fl Rfb&&een

reservoir and the dose calibrator are located in a
mmxamatebm tictlad apprdximaietyof thich dort axampse operdng €39 why be at an

I GBPLEPTR Ry oL TR GG Ty g Py {BeE abpipim 13
Qfr a8 bt Ble@ationl GF appidixHHlatbly3e iBGHRYYwDbsfedd @5€ gfoahd Blirddc@upon
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

-11 -
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integrated into shielding assenbly 200. Quality
control procedures will be described in greater detail

Wh2000Mms232 conj unction with Figures 6-8B. WhenPCT/US2009/047027

mai nt enance of system 10 requires the enptying waste
bottle 23, relatively easy access to waste bottle 23

| Maiptenwn@edodddu@sgtucio pechangink Rt penctapr Slusddaaetis 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 systérag 0 istrhploydrkefoovelativehy kighoblinico

be safe. eni n 9 is preferahly, |l ocated at, an
G R B Bt R ohP LB R R o5 P BV U access o
aPRHO L 8 liyordatlyeREilith &, a8 ISBbE aRRENTRES, 13 BElitate
at an elevation of approximtely 24 inches, with

reEgyeranagsment, s cubodimsatsaif spitemfl@rmaylamplopp saparatfpn system
el evati.on .of . appr oxi nat el 2 inches ith.respect to
ToSHRHE R (RRRE SR, HanblRIRs Mo Dot SRRFAL if

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

19ghe wagniseqvaeratel gWBile WobicyorgofpLYES SyRfernlif wer 1S
SRR S SRR eBhee ) B A pane

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 RAREOPUBEtLIRE, e fybppg lincs
afeeHPRRI/ 810 gblltfmgl? e I s fRisth R0 Eies%ﬁP@c[ a%@m@ﬁe%‘tﬁy 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
NRBEASEB0! which WestoBmB®Rih BRRPSE 4411 J €85 PR, 138 RRRxAMPMIM order
access to waste bottle 23 is greatly facilitated, as

desetchpay spile fiem mMAsHN gysteny; dae of wogsaes 190tiaskowimltocated in
managenent ., .so enbodi n syst e 0 enml a
SRS R loxs BTnER Pl MR M I Py BB

r @2hid@aBB vilrelg@ Reiéis tubfnpQine\3all assek OAn6tharieb&s 192 & shown
evaporation or _reverse osnpbsis. In an evaporation type
stoepedhin upper swataee 126 wpvidnandgterthyef rogess £94 gay 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
ctoctnicamadntiad ané/onanintadinoaciconrds, orviirmtauty foingtrinos 117 (Figure

detector, Is piped to drai n. Accaqrdin 0 SO ot her

elbodt b itsens Badenes UPREY S I 1% S s 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 chgdinabovees fromfiefualonysysttmedl, fdrexamplicote bioakthyough

ttgse[invﬁ%td%r %arll%g’tio%e, Iw \{\éhawﬁf‘tl)et &e%grlibetdq{l %g?eg%lr %’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 200ask3ein upper surface 131 of shell 13, for BPXEHNP1089/047027

in order to catch any spills frominfusion system one
of recesses 190 is shown |ocated in proximty to post,
or hangéditidukl recepiacles 0 ate shese fotaiet id bin E)dn keither side of a

e ATl S5 Lo W Y B
;ﬂ%?ﬁﬁmél%ifﬂ%slg&weﬁeﬁ‘ﬂyﬁghsﬁﬁg bﬂf“pg f a@gtorragg 8§28 for2PediR¥ion of

commodat@ st orage of technical documentation
asippltsafoedxample, shafpssglomess ybirenhink, eté.or, irex anpbemow receptacles

oty R T BB P Font R G e FCouEshey Pt 48 may
1R dh G f %steuﬁi%ﬁ fas ?&kaagi%g fddthe afor&h&ltlondd sdp‘f)h%@ @Y example,

to al'so i nclude ad i onal recesses 101, which are
edephsisidzbaemnalupol @lnfaSIQh pricgéduics. e/éccovqilag fo sem¢mbodiments, one or
cont ai romijinfu Lon sten110 far _.exanp

R AR TR TRl IRt e kPl SngR DL

V%xbfnpl&? tel@stdih Biegpd ﬁh(ﬂ(ﬁt&@ﬂl@ﬁctﬂi@tvﬁs{a (obet an tifud contalned in waste
exenplary test vial shield is shown |n Figure IE The

tkogc 3D aphichinedydbcontegraigst ivta Enils, ¢frathevatsififteldpteeer attached to
th‘@ﬁ‘lI”é% ?enfr&fa‘%hfkthan | ead, for exanple, to reduce

exp osu?e or inmproved shielding, and to
r ed uceFipine 2\&81591]]1&8@&&%1&*7! béideldrigguesemnt 200, ausdrtAges some
the test vi

QPSS aﬁthﬁ %2483%?@%%32'“?@} %ﬁ?@glﬁ S%ﬂ%r%ﬁ%ﬁ% together,
qt ma§ Bt aﬁbr%ha%ﬁ'tﬁa{tq)ﬁeﬂlﬁg 37 qn nﬁl%%'sﬁrfacef &1 JrRRAL1 8 provides

sling, of strap,
heecnehsitmg lidabd ldboro?n?dl ofraesmaﬂczoé@f melmssmlvw 2ﬂ6rwb1dh sidewall

f@é, 6‘:11]&{0%?85‘335 00?1&6?%1{1?%%{ g?é(g‘?eor{:%g}@%h 191§06?H $?8Fﬁat0f§f system 10, for

Hl?lec 2bndPR6SPN PedvidBY intrBlisoed C RREMId MR thbleditha nﬁé@f(ﬁng to
b|n toastorage area for a collection of su i es,

fadtcrnaseaerpbadimeifartpe corgpm@t et1¢JD$Qdd9YI sidrall 28t ds Parge enough to
| lpotl? morethdh oh® béhera otraeg:cam 1§0 1 reg reeSOft and/ ?m @icwncy for
e contal neg V\lﬁeré separ % % g?% 61 g

h%laﬁaalymeglﬁmﬁme dp@ﬁumsmaonﬁmlﬂleaé al}ﬁe’iﬁi‘tagmibgdﬁx%tst fiding
af orenenti oned supplies, for examle, deposit

tlﬁf@us 8P4 a@lﬂb%%@reueﬁ?lu'éra@?heérf@rc@aﬂ}eé Sowxkeawieh Thf‘gm%lpkecﬁ%erators
FRBHLPBRL B chRcCLuBr R PO b OTE] o LA 80w
egcanfators, ono atotitnai in stharspd tleasd Albern atadimbadimones, vl&stueltlple
el R P A 5L G Sb a2

' aﬂitdﬁlonoﬁ rALLBETEC0adcfmalgh elldte rﬁ%P@é fﬁ%ﬁd&[ ReiRL7 388.

Figure 2A 1s a perspectiveé view of shielding assenbly
2B08ynstcarn Dﬂthwgencrammldemstrdameﬁ diyexgknedrelypr B, in conjunction
It\gl\é/lg?#écf%ﬂd pg\!rlt]g)!]mrs%&eerc%ye%e Etrn odiriehts 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/12320 of a sidewal |l 201 of shiel di ng assenbCHUSD09/047027

whi ch sidewall 201 encloses a conpartnent sized to
contain a radi oi sotope generator of system 10, for
ebsangil e alpeoesfashai didd asspméisi 200stb ontain wakticbettle D8, as previously

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

exanpl e, to Increase system ope eff|C|ency
rseicﬂea‘taillvlﬂly Aivglght of gomeracper] atvheh. indlnds oty wof shudiésg, rnay be

er nat e enbod t ubi. n ifles 304 and 305
SRR e b TPk sy Txinuiah {eesrrifpfosome
gRBRIRY ehbdodinfEnWirGhe FrRSM HivERiTE Ml Maki¥E o1 BRY JP8penings 137
enpl oyed to alternate the fIOM/through the generators,

omd 231, with rgspect ity thetlpresersnast parties ef thictcabineit seructure, is be_tween
PR e M RS S OB S S Sbohfhyic
agighict if@rteclﬁudaep@wﬁier tof 1€ g@edton 1adit m@ne{he&bﬁlparﬂmbte

included in circuit 300, downstream of the generators
aNEFOIgiBE FaheemIRY smGefieent avhra sBrsldnee assemBly09rs eongpined in

[ ncP @P%Eﬁﬁnﬁﬁgepc}f@gurb A3 %558 lﬁgss alﬁr%%ﬁ ddlr?%%%t%d at an clevation of

'e®gener’ators / or
n¢@ﬁmmmmmbahnmsmmpwdhpupﬁnG@ﬂmhewem@ﬁ@yedHMmﬁhatIELorMan

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

CORIHNEL, 9 msi mgulgqfceﬁnih&%@stra&@s%a&g ggném:e MR luding a
embodi nent illustrated in Figure 2A, opening 137 an

dweourit? 2dckak3s, wbchtreatcawith a lfiewewoek ¢9 af system iQ;rshown in Figure
th.respect to platform 113, than are
dggnﬁﬂﬁhiggmﬁﬁgcﬁ$ﬂ(ﬁ enﬁﬂe%h provi de access to the
c onparltlgﬁlag 10eih8 2 Af RFRBARYstAtSh 18Rk HoS0B 5Qf afbingt ;daa@au 205
assenb&XMZOO to contain waste bottle 23, as previousl Xt
at is

d&sgwe badof swlding aprembig20q, @@@p@m&seﬁaﬁqﬂmﬁp@memmq@t

acg%sg)ge %1%02112%11 Ogglglgg ’lggeg SShr 1 % A'jmd mhlnﬁlfs ngfatecli \e}éj fuhen?ﬁlt
%hpaﬁn&nd@med BO tidewalve) DhEaddf ofgiensriat 022 2dre sk € Being
|ncludes its own shielding, my be between
a3l rgﬁswdamﬁjhlag%ﬁoww&ey 0% Trdunsown Htpghed to
r r

L B e R i o 2 R s 221,
285, 2% ﬁlhlukiﬁfgpfhktndte(ﬂﬁh@ll Qe nnb 372, pespeetorelygfforttheving lid 223
cabl et str i s, between approximately 1 foot and

rsr?a?tleyg 22 R ORGP BIOYEI® H6PSh ATE P woRRing
ecrogI%ﬁfﬁeﬁtsS@vﬁﬁﬁ%aﬁ BE sdRGRPIGALs PEIES ANPGL 2MOfkthEL 111ustrates
generator 2 1 out from the conpartnent. According t
aoptierdrtpiab ycrewb 380, mmn tsgcuninghids2B éb dldng'alehé% arind gnozlm securing

R AT TN L T R AT -
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

wappposasemt el y 19 inches, with respect to the BCDUS09/047027

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 op8n@f 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, 'ﬁ%‘?ﬁh I 2DRist of a

Figure 3 el di ng asse I ¢h encl oses
ammhtwancreq:ma:dﬂrce figurh 2B 15 8 paspasise vicsv ofhiroughorip@riflge

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,.and or S 225, .22 ncl,ydi
hcgﬁncﬁoge%ﬁf? ig0iR08 SR 155 Lo ERtE g P& M sthergpe pin
1193, 2addespovitoay doo2211; ed2bpin2@3, 19Nincludey a IeOerFHn@VlI%A 193B
access to the correspondlnqgconpartnents whi ch can

segectivelriagdrdwidng gd Bl @SB acsractindy. Minjcdge pheass door 221,
e BT ot SOLR R o7, D RS WMol EE1 S, 107 of

204 comogspohdiag pite3s 1931in s e rdimagldnh ecrdomvs F, andithén @ne rest
known to those skilled in t

| SERBPHLIAREHYC B4 RO PRd Rl PP %‘ﬁ cngg P g’ZggBaH’éltﬂttH% corresponding
Cl@@ér%ﬁ@ q 95‘)&”9)3]}1 q/ rgﬁ%rd iR %%om?tgllcloglgvase 31%&‘[151:1 eﬁe‘f’ AroWRY,

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

| OTRASERR ZC o7t hoRa s 1o d P EutopenTo1 inen

dQRh Hodifdn nAgDeab& MM 300 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

cﬂr&ﬁ%mg\upbﬁdai s@Urebwp DD IFto6F RBNis b NGRS, Qer talecdmﬂ @adl an edge
per sonnel and/or tubi n% lines of circuit 300, when i n
t¥felont 31t ovsrlaps npdacari daeie? Jrte dedtgpidoori2ge 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 oeatedidlid i223 mma)mt)pcdu,edeeg arrew28 Thus

i ncl ude an enl ar et [ at c onent
TEESS ¢ o BRF P S Do A 201 i nGinyias 2Enerior 21 is
| SR AR AL R SORRRIRAN o A iSRG 1 205 LA 4Bl 227,
193, correspondi ng to door 225, a Second pin 195,
cB¥5r 83hemde.nghanazedowtor 22 is rephectd pllfntyp@:ally debrableab abbeseplace
athlos%vpeorrtloen%dof %%glﬁt 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@aisg2of doors 221, 225, may push past the POI/tb29g9/047027

end 195B, 193B of the corresponding pin 195, 193, in a
first direction, per arrow F, and then may rest
agddwidit208, ogspaRe th'e\benfpiaﬂmeﬁiQ hashctobnsof asesloditleDsl 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?SQ‘NHM Pﬂal t?@[hﬁiﬂlﬂgm%ﬂger 237,
1938 195B to make way for ‘the closing of doors

226 exdmpdc s°01212&1 fr@f%n k@lnnlggte beipdofysiliattphastio hpung mgeﬂ@ally c-

in ano osi.ti.on see in Figure

e ePOrRrBRE i ap e SRl alaBe by Eibo sy 207 o hold
Fl[r%fs 8 05@@n@ Gb%ginriﬁ%eswﬂfm "p@@a@é |Ffi'g'iﬁ8 BACrth@Nllustrates a

edge of door 5 over| aps door 221 to prevent door 221
fpa@mfbﬁessage\wer?édb ape 5 rwiu@lmre fgrmgd @ SRR CS W apsirtion of

o] d an ed 227, erI
RGBT ingiloMs iy 8P B Ssi9S a i 921 s SRk BRed s
ogts@xe@ ih & pg@Rh of3illcivall 10t Anaﬁmg offiRitiésroutBng almdumo
edge of I|d 223 overl aps_door 227 to prevent door 227

f(FEr e EP hHrgpdnsssagewrys2 07225 ibs 2Hk: 2dpjemdd 1 59 &rshgppapkigure
Thus, access to the conpartnent encl osed by

sidewal | 201 and cont ai ni ng generator 2 1 is only

syste nmgiuealﬂ Ylustkdtesvabling hino 394 being eguedthralghquaesipegawdi251g

nd doors. 2 225, 22 since, when ner a

il 2157 Bl aaE e 305 P%gé%lrtis@fhawhrpmagew IFisoatd born

repkags 365‘3\?'@11(@%1%{1101% ﬂ)fSp Bl %%ﬁte@ %n&’?h&ggé’a‘}a? 207. Waste line

shi el ded behi [1d 223 and doors 227, 225.7Th

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

d.in conjunctio ur es ure 3A
SRR sXERl Rty bty Bieldif R iRy s o BT extend
f
?‘%‘33&??%% B e e T Hoar 521, fsgordine t
dhe ilppiratgd embpélﬁmt teeclpwvag@e/aa fouimeg, in ﬁhl@ld@memﬁg@y 200, by
?beeéﬁ azc%gsm rféj al%g’% a?en %gregg S %aec\::\ilgat% %%91218\\;\% e%sfy routing of the

f@ﬁﬁ@;ﬁbnldﬁfgl td&\n@ lihe A¥3cth@RPOSViD thé eommaﬁﬁgmmooxm bph, and a
cont ai ns vvaste bottl e 23. Passageway 207 is shown

Bhefi 53 peﬁswwmye@permn@ﬂww qr cpphing theagarregpending
3LOSR % ¢ %ﬂg@&‘ﬁ:ﬁfé@hr%&%ha eHEc‘ﬁe &cﬁlr %%&%ﬁt%?&/ﬁé%gyélgﬁedown

open optl retailni
ethmasp{ze& Wit frethef recﬁasrem telFongat A8, it payobe apgsédidteththat the
cshape cross-s

pl astic hayi ener Gti [

sYPER H@Phérwg% Fi SaeRrE g oy Ayt hstspe @%%vt%@f contour

te _/é%ﬁ&gtolr bes R HnyY {gé}fb?at&o@lﬁs' Eey@haﬁ)ech%&ﬁbﬁm%}ﬁ SRYEVRYDle, to

Figure 3A further i(lTustrates a pair of
Fmsw@ Hmi’]@tl%q-ﬁﬁmrﬂﬁf lggnerathi mio systenf 60,rapd/oa o facilitate the
%rooves I n gprtion cg "y .
roper 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 @emsd3ko 201. A routing of portions of tubi ngPCI/D82009/047027

300 (Figure ID) through passageways 207, 251b, 251c,
215i and 2150 is shown in Figure 3B. Figure 3B
I providt patrescatioh itmglehlisﬂﬁha@vﬁ ib(&irﬂzgt gamgtagal Hakbednghstalled. 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 thotindoere@Ienemtbr is
patiﬁ%{ line 305p further extends outward from
ng assenbly 200, for exanple, to extend out

t hr ougg@RSMN REthBMlubiatePREIwSIUI(5a68udidd aQhlveheluatol Beceptacle
(Flgure | A). According to the illustrated enbodi nment,

exch 1mw§a@mg¢mp yelae 3 ﬁ\’\%ls ehadingrgl, toskresenirpllxbiy omfyof the
bsglcﬂgnq ZI?O SB %f‘ (?f\%g/?tern 1oE 0 h t he%qne O125 fﬁr activity detector 25.

easy

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

eC|ated t he co nt forned by sidewal
z%inn%&weﬁa éh&ﬁ@%&l wge ]&hCOéI%tOé‘FliltéP}(E’SrPPBttﬂn fyinfusion
gﬁféﬁft 30 whdch ars Wit fb%?edgcﬁ%fnak%cﬂ?lta%ed' rK@Mﬁ% th¢ @omponents
he conpartment, for exanple, to prevent installation

crhomted mpr Dpee 3% ene da;pmablermlbaﬁymbkyrﬁ%man embigdmentoof which is
facilitate_ the er orientation of generator 2 1
Wﬁ?ﬁpﬁ‘fmyF@Bﬁﬁgf?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 I0 i ncl udes a

rmﬁtv@m@\ﬁ obfemei3 drasardingtoithe ewhedimentiligrated bnFigure 3D,
RIS s g o IS 25l 6B R DRt ol fgp

assocla aror “ma

el fesmddplastioawhica di td @bl todsapbure,atiérobdteaete AaY hold, in fixed
identification (RFID) tag that is attached to each

grélﬁi‘élP%\fQ)? per%etf«‘lh%ﬁgetoﬁ &apisadedivargnes vahet LYWP gad portions of
! &uﬂﬁ E{Fbtn'aé)pnet £H4€ gg—?ggsec{lbﬂlg ’11113‘@8@ ageeﬁ]l% fiftiffe §O§ Waste hne 305w
I n or to ei

insta her ena e system opér at i
andtpapeavind@0am FigdiecHE iltustratos the@etiseter tiigt diided into a ﬁrst side

7 55y SRR A Tvay ™ Rt el il 411 B g beween
| GOLTINEQHRsidd13b 1| RIRLAYE ARk AMB AEBSHARKOMildARRL 3081

king, into conputer 17, in order to either enab
s&zkh(mgh Tigure8Dtshowe (treysvwz% edBoadividuabynfaord foefitting 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

Wo 200085320/P i s nmounted, to be controlled by oneCDUS1008047027

servonotors (not shown) of system 10, and an openi ng
325 for activity detector 25. Activity detector 25 is
rTrdfedticm liac Shbe hmbé@iasw lihe 2@%w trbsgicctéved v re&n didgrivwat stcond side

d eni?{bg fgﬁgmag g 4(}4]65?%%{ ﬁ%nsé@g@lggggﬁmm tray 3%,
8&?%{?%?2\9 1?1& ifttn Elﬁahln%%‘é&?ﬁlﬁ§ 2 1F§Bugﬁe%br&ﬁt%h%hé iﬁbmg

uate, which-passes’ thérethrough. According t
sld;xms oénipadi 3drrs prdféreblpd‘@mthl&mdngouldmtdp dowihender their own

| osed d 05
O EBTEC R SFRETRE AP oR 6 MR gk BPPH R efping back t
Mg@ﬂa 13, €n SRHULLOA wlﬁlohgﬁx@rsej it cah $e k&Gl thitttAd 8&rdWentioned

provi ding the conponents nounted in a frane 39 as a
dittipesab peovidsidafos eaviplipg 39Bisscarble A diteremeuioF00nHiTstitting 311

I c!o!uﬁ ﬁtgr acfs\e?gthtjl Oefi/:shgaﬁ& ﬁn%g tg nblrer%g,rg%cg}%q%t%lgg 8&% 80%65 ¢luant line

B (aed aPedti peet o @ner@for 21 ;ﬂﬂﬂi&d:iﬂtlng%?p}) Rxdlhd]ﬂnhyi)nfcb@orate a check
enmbodi ment illustrated by Figure 3D,

6 yRe oy esralvale |1pgy393 tgyap 03191At jolecyen gqﬂéﬁa{%% rriﬂUéth fﬁ%ﬂ%r%b“
f Jo%pieg V&Ialé]t% iR f3g§\g9£8' \xBLt@%Bgf% g\’gﬁ(? ﬁfr‘%fl ;t'lttt;(t{ggﬁr e{;]cg{pllég 1%nt line

t her tween
a3Q5@ (0) aﬁbﬁbnﬂdg&leﬂ:fof fwidahecx3Ondsaiusedogeinlt @ 3 VddsyumaRd\BR the dotted

f. el i | | 304, hy b
Pﬁ% "Boet el oﬁﬁ%ﬁfﬂé@ﬁ5@?@5u$ﬁ2g%éq%m£@ IS %%é%eahgw bea
éﬁﬁ{abie' fBErBARREy Hibl9 BFSsud! dlbﬂl cHﬁ&fsa&etﬁﬁ be alﬁ%thgiﬁstu@tﬁble

edge divided into a ?l 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.
o do. SonrreuE MtORAT G1En geToryar 2 Wi tRNAGH: ry Pl
S&@Mﬁblé [P So RPhce 8RBe p&diods statduit 300rHéh 410 rshfbldteﬂ 'bB]Sind lid

2get her, 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 Odﬁerdpﬁqﬂétaﬁ rglatiyely ﬁPQ?FiYé?fH%Y?tl apq,pkgement,

A B8 nTd B0hS Sl BBChton. v81 RRERIAT ARRARE Somed in
(Bida‘walrﬁé)i(mgu&t oAy §d)rctﬁaalpi§el rrbglaﬂrdtwn&)ftde\redgemge edqlsle 30WP with
f eluate | 3 d d 4 6 407 t
Y SOMPTaRIS e  Tossoeno! whaBdeeco I D Wi
f a@;@g@@m 19iadl§ 23 9@ rQJpeEt'iV%'[‘jE g@straﬁloh %@Hﬂﬁh %@erﬁQQMB and

are shown extending upward fromtray 3 a, as they
vﬁﬂjl whitmpaskigewalis 21 diand 245s eedpbetiv200 and tegsitrotipnl Of)febmg line ends

aﬁﬂ)%ra% i4%t7 %vdltht Ipaaslgagte&gy 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

wapmans2as shown, if not supported. Referri ngPGHUK2009047027

Figure ID, in conjunction with 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 BCIBR APPISHHE [AHECUPPBOES () PWEP dlepdpanty thipueh gibing 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

fit t 05w
S b s ne RGO SAE R S BEIEiA Tyt GO0y 15
%d&éﬂ b ?'tl@@elhﬂﬁ tieehighoitieduiegoe M&o@gﬁ abddosnelt shdudd be
desi gnated by the dotted Ii nbg])ét dEach of the fittings
c

:%pmecwcgqizthatamgergm VaM§5B€yIS fintp heoth@re\ralxtem@latlnay

beat e fa t|v essure

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

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

typi calf lgveé@sfurtaén idustentes asllterdigldes 411 gt wqdoq%@n%de an
h{e?ll(ﬂr 515%%9 QB@&M 33{0%0?({]{ ﬁéggjgctll:%l?é Plg) 1)1} t\%h%lé gﬁng %S ¥s 1e1‘%%r

door s ances
Iiwvldes 3nDMdd ﬁmmmmssbdseerﬁagz Bo0ayay bhrfesmcd o othermafprmed

gﬁﬁ%@ h%efst hol q%ééé H&a%% ﬁgf%? r&%ﬁﬁ?&%ﬁﬁfé&% qniy Oﬁ%?hgra3t7e1% an

19&?159 ﬁi’ac@yyet EIW tL?b?n B 02088 %ﬁl‘i@lsi/de?&(ﬁltef 5‘7 Q5 d€fend But from
facilitate relativel y speedy renoval and repl’acenent,

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)ﬁ@}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%é'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 befriystemy uineludaomenitor dHdumhick; Rjfeeabbnpt enj displags indications
R e PRy Sl N

wiereeh td) BecEm’El iped fiom tha usat Utathonlg bel vkl éetood 433 cornputer 17 is
at f.or

(&gl thecropyo e Rtera AP VBHER B (tobiBaRyh B fnfeior
Séf)ﬁéeeéﬂn%gndé’éfﬁ}pﬁlellsl 3¢ 9[1%169%1& euRY1 A Qﬁbv%)wnﬁﬁltéreﬁ Ad¢hted to

conputer 17 of system1 o cause a plunger of punp

I®st Hrehsystepel0, &orrdongct hardwamgtto thir @mtrp heralfigmstem 10y ageording

Eg%gél\ét%hém%tse engbhordPnlilngs,tcgglipﬂ T I1J7 ?secoﬁgfled i de ctoplgrolletr%ia 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@emwensaser 2 1 or to by-pass line 303. AlthougPCT/h82009/047027

illustrated enbodi nent includes 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- ebehbrmpedirgs KB D érw?ntal_n system 10,
a8 eﬁehﬁ‘\t}ﬁﬂity Rkrdl ! AEQSR Y P, URd BPBRrhR s§dtlha@ tbifient

anot her val ve actuating receptacle no nteg W thin
sin@islond Zsavadl asco phtecict witly dte ot hache sech-ocrotocapabibity of

ShoMEk 198, SR A e L Tl b ML 858 B cluant
| AHdRI LR conddih@CRItRh s§&iehl101& thRkRalHe frbmt @mpitionfof@bdteelution
ID) of tubing |ine 302. Filter holder 317, l'ike frane
3grfooncd b s yto 38loulatpegnetne niase sesticrh patameters for the quality

t he f orne | astic sheet:, holder 3 A e a
RPN R PR e FRTE Rt o Be Py ol et also be pre-

| ptb @fahi@iedSP aeteractywith el Wb ofgydtémie 030 drdePtd 1eeh A& tinning
side of filter 37, to extend out fromthe interior

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

St . AN [ [ :
A et B ERfr e o] {5 I8l 3 B RE D SaE
sfenemjedi aithedks asdaaiplle, 1f3r qudlityn caorgroh astihg oriaguklese, 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.displa i ndicatjo of t.em
GBEFRR o HrgS SorTHl 46 hEdieTore Sy ST gpd PL RS
CQtiodiba R trassfard PG chBiaBFution, foReRIMBlc] VIR WA irftéraBR dolfection
user. It should be understood t hat conmputer 17 is

cledgrihatsat HIpPHG peaRKeD| Suppliass, sgyyateaPidersyiie ch aspsevisasly
unt.e ithin the interior space rrounded b hel
TS bl g b s BT S S L U £ B encocea
piafirmidén, br SyusipiiNabar cddRrreslick 6€4 rddadfebiuthdyddémificaon (RFID)
contraoller of system 10, according to sone alternate

B BRI pe i Horeagfpigaatze produst pbermadgn collecked fzem amspdust

Vil f i - 0

a1l b R Blorny A GOMRLb Monkfph B8 the proper
saosipenedtl), fof eampld)iof thertabiingaatuiyend/adakcssoncsrayid/or solutions are
emanat e; . according to sone other enbodi nents,

or.,
QsPRsLssA I theisystgr e essly coupl ed, for exanple, via
t wo- wayy s Rl EhB bk derstd i thiscFRAAAS kEdwPin BY8keMoklare 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
nmoni tored and controlled renotely, away from

WO 2wv0o3e326 ve radi ati on. According to sone pref ePCBUS2009/047027

enbodi nents, conputer 17 is pre-progranmed to gui de

the user, via nonitor 172, through procedures

ne Gems @mbotitndiy, bb@pines V5 isgire-ptbgrammpe td @onide galdahge in
control 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@elie 2 kOMENsIRE HEE MahPRRRE Ui d YutREn skfted B¢ 2 mputer
according to preferred enbodi nents, in order to tracﬂ

vl emmeniodr €2 uznedrdamgitossomatembod m @ity eani hbnud Kyiscledes a

0,.to.track a ti Jr conpl et.i on of each ut.i on

Jovins ety dyler B BRTCE SRR E UL e BragrofbY e Rer. once
Sﬂ§h§ﬁm9§k%§&18ﬂsA&@&ﬁhﬁﬁoqaékthﬁQﬁ%%ﬂQhﬁb@ﬁﬁén&@Bﬁmuwr17
to performvarious data operations. mputer 17 may ‘
arewniser [pit ef pnpepeasrret which ficarsacmawsalectt preor do preseitingrmain
ofeg m 10 in order to keep a running tally or count
of &l Ut'1 ons per unit tinme, for a given generator
enpl oyEguRS A Re ssh&h@s shawthgwyerikyof tedenGabs Gdiciz@cludes a log
each of the counted elutions, for exanple, as being
ganeican &d0-efeepading o somagerpbediments, Wi the ysa deschgelects the data
; i ti bl : ‘
o T BB 310 801, SEOCABATTHE oh D Echroscht herein,
ndeur eenilkeybated ondigdajedSaniolieh-sdlcd dse, enfrglintextangeleeted data
acti vj | evel , volune, flow rate, etc. ..., may be :
rFélitIa(;fléﬁE% glfeimately. SPOPUT | LEBY degne divgh aﬁ?thesﬁwe BF deyice for
RREE dRD Ry, tRimpRE 8F ®fich M QEdBLiRHuQ BRI tRBNCL PRI kByboard
a report, to be printed locally, and/or to be
edevoer ostorak mediuna (st diskptad®, asqaenot @ birowde rauder foopther

| e, Vi i nt. i.on to technical
SfpoeT ersrEs Rt Gup aiheay ENELHT oot ab Hiskecte e,
- Althgh ROEYHOMS hdcofERE td LRkh crtUIRMERS, sbrbcABY0 Mk tii®Ker include
e

interact with the user and/or a reader of encoded
i amptherraate entry field iaxdngh the userpsirequigerbtoraatay @rlicersegey related to

r.adi of r equen i pgentification Fl D), fLag._reade t o
b T A B T S R AR RS
kagrmedusd tilhabalsaivicagtated togicpiitol ashthdct RN JOF Byighd @fyyhumber
control, and/or confirmng that the proper caonponents,
qurlo%;parﬁﬁquée,mqﬂts MRR be gl@ph)g'eql)i aoeqQing ta wayieys embodiments, and may
, . | .
SRR ATl o n R SRt iR R By h Wt bogin
sfeemsn. i n Fi gures 4-9C are exenplary in nature and are

presented to provide an outline of sone nethods gf h .

pres en‘%‘ﬁ?rﬁb%H%r SR APRIAPEBFHeERatipR RQCpty PhY ldsig log n

Al RIBFBDL dRRRERT R &L @S equist 3P HEe UskMolcdoRSrrh AR RERRE of

of the invention to any particular conputer interface

fdwanhthat Gomplut ecsctvoimidy(cadl. salinicnic balthe bagp Ve pscogmaiieehd then
Si’lenrgs ql%rllllfla%ll hle\lll\ﬂ I495' TR %gervde?e%gjnes 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.e. 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@Ipsgs2up hel p screens. Al though the Engli shPCEOSRAYESI7027

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

shoul d be understood that, accordingto sone

ecvhackitorentish oglgmattewitl the igopsreypy cfgesenvoed] . kooedAhglm some
[ Figure 4 is a scree

S d%g‘?‘g IS nr'?é{gu ﬁélh@ffl{}ée}ﬁ}'}@n gﬁﬁ%g@ﬁe A ngglglé‘mqg(f RiEC detector which
Cl@ W{eﬁgusjt Zio@zﬂstpé%ﬂ{ &%S&J&I‘ 15"%19(9 éqin@gd tPcorier 17, so that an

nts. Maln nmenu I ncludes a listing of “each
omrrqnmﬂeesageﬁw B prateed:d@pen@ttltom A 72 ktatingrégt the vaehgosnealarity or

SR Raar BREUA e pP e iy Beefe s gution
| Osd e@inﬂl@@ﬂé"@&?@e At Rt Gyt gkeerﬁkﬁ'ﬁzied'@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 guclcj'g‘si?ﬁs%uqiél rggl%%et(g ﬁornalé £ 17 prompts the
aner i dntedladpiafity DEKE MR il b9 fHe ndV s@incday, i abheen 574.
ot her screens presented herein, below a virtual

kalieraately. 1f§yap@d|0a9@ad€f86he plotremensienedicadrit andghe pajinees
tllgauﬁ&' et%g %g ¥%f%hﬁét% 1@&3{0%{({%@ ¥ead&oﬁg$’5§tromatlcally
nmay beca grren e Wt or

ano dev I ce
s fed atteaquantityyin foematig tesconfpuvdn i1¢h Tihns; lconh@utewil 7 lnsasteither 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 tPhakNCBREN bFfe@&@Hfr 'V)BHJ)me @ia activations

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

e key
t\rlarﬁ sereers P11 vie ther@lmah@dh&r@gag geor5 7¢ 6nd ﬁ@ﬁtnu@@tqﬁéplete the

sah{le Blaé(% %or%g%tg W‘? e(%ts whgl} glg usglnéeﬁ% (u%]lr ennlﬁ and epréwﬁas 1nglcat10n
thf&ﬁ@mrﬁjtoahle ek chzDh @cr&@ﬂmtT@ﬁebLén@ﬁ@l@@felséTQoﬁ@dﬂﬁ%ﬂﬁg, the
rather than on a single log in screen. After the use
apeemay ?ﬁl@réﬁfﬂ} Bisreser iy bagor Ferlpesihe ﬁlﬁl@tYdﬁfeéV@F{P?%/Wlth a full

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

request o contirmt
tdmtfut'tkseerbmlnn pethersyatrmn uhbl (he reperwial is nepléeristed) ltn@ould be

RO i, GO0 GRAPUP A TP RS Bledr vl Sehsor 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, cach
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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@ 2008052300 reservoir is proper, i.e. contains tPET/psmpEo47027

saline solution, may be carried out by conputer 17,
prior to connecting the reservoir into circuit 300, by
ptagcedbeittgr embor waté bottle @3 briconfitnatHaabebtc bagle2Btveashatpticd at

to th eservoiy. Alternativel or in dition
ttﬁﬁ wg 1ir Qn?éat@eﬁﬁwre&ow& ¥ a@@@@%ﬁ%%@ﬂé@gw a%ahwwe bottle
cletely] n&ﬁ&ace& tW‘}'eﬁ)h ﬂﬂlsycom;u%é 1 L d‘d&ﬁ ﬂpé ﬁmg of Wa&e %tﬂe g3 via

reservolir . According to soire enbodi nent system
rmymtwrmghértha cmclralxdm cdipumpris| aaldidiwergance Malvg 65&1@@ ecd p1r0V1de an

ch.is | pcated,just d eam,of [ eservg
HBE gty B RS Rt s PORE TRl Pt s iRy
bR cRh8SIBALESLr&h T8N i Gtlerkédvazh ahé Bekr @tunldiS cMHREY the waste
osnmolality or charge is detected in the el uant

shqﬁtm wébowﬂwsémmﬂmg ta scernbadymants; amtnempkﬂr autornatlcally

sol e of.,a char tect ar,

STl S gy M ESBIRE Plonf sEREh ARAEED S Eallas eplis
Seaweding &ysinhadicendtive Binbodine@ts, & Maid [efcl Nbakdl Blagde c\ﬂi;)led to
Once the reservoir/saline bag is successful

repitabets. febRsiins. a1 mepHeRRsEboY HE aBmOtion B ih e 1D, in order
B 3hiaticaly 3ty heiROMRIRER Bh0% BPRAS il R and o
tprevidé,orie o@nputonE an aaﬂcmtl,onamdletdaer thaad wabse lblage Dhateddes be

a tag by ich volu i nf tionis rOVI
r IRt BREPT I ABPRRT VWqud?r?@f:@%wle ﬂ% ?‘? pyil Yhe waste bortle

ijokerpBiion to conputer 17. Thus, conputer 17 uses
ei thér the confirnmed el uant/saline vol unme, via screen
571, dn atdti'mionewhy: abnyemetht@ananit¢psatlared t oluamendslwmte volumes

elin omwhich to tra depl et i n of eser
R ot Ry S bR R R S el ] s cach
chaysl)ﬁ%ﬁmaﬂ? patiht thfigbQr anpe réf@reﬁ'éegt%rﬁ%tﬁgé é’débfd"'ﬁg fohReferred
operation of system 10, when coqﬁuter 7 detects that

thetheds, arer tioexéfpvmng/ﬂ@,@quahlév testsfeethnerbisl eonpiction with
edet t hr eshol. d re. 17 warn

HEESES TAT BRER KRR L 3D R (AR i L PRl *Fo. in

SEH&a0 drédt sguEmCIonbI iwHdR Shl @ldepbLidctdier 25161|I])Lﬁﬁ1ghﬁ@ generator

conputer 17 detects when the saline bag is e

piobym B@sh, ydriehais ipsHogRed edwaptag # predeeTed vo nﬁw &f eluant for

S

RN, 2o B Bl At Vol R BENRAGE P Bl bR 23,

tdmmllmtly prexd ées\ami 1nd1ba1gmwlviafa mra‘eul6f76lth$t€th®’ oiash BBag progress.
cor to sonme e odlne ystem 10 aufomatically.

p&ée’l ‘ﬂ%‘g t Wﬂr@}:ﬁt?rwgfu%w HsvSemRey BiPYde Yiggha fo indicate

thg: eﬁ&ﬁ@{t\b@in@ diverfcBRb GRLE BEMLe A3t fo%s?!ﬁhﬂle bﬁ%ﬂﬂ %cﬁéct&h d(Flgure

as previously nentioned, system 10 can I nclude a
| KEvghagprogot a ﬂ@ﬂpﬂlgekﬂgltt(slgnhle a@pn@awuslyeissmb@d rin 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

webwatse3dhi ch i s di scharged from generator 2 1PCHUS2009/047027

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

583 is provided in main nmenu 470, to be sel ected by
tdietiorsigboaskh &cohipdeted eid @fiptniselse was bethb ointd leps23cithéh énterms of
t he user selects [ 583, conpu er 17 presents a

tg? dayy cggatdoyp (We&ﬁn TTheT ifslFmual e Bpe dtom (anglcthahg clution,
Cf3 le,]ag \A{]ﬁ be %%sd?lb@@ﬁ{@o hbl@vdltﬁ\f@%lrb A %cefdlﬁgoto an
zero, once the user has enptied waste bottle

Torpmpédry ymbodiercus evherann gencpgwe i is ghaJ@arﬁyﬁeanSZ[@)tHaOylelds a

t d i |1 i t te .bot .23,
QPRRS i SER R . et B B A e - S R
@luﬁﬁﬁﬁ@ﬁﬂ&@qﬁﬁb@l RESMENAWDS HRY v G dH Ibﬂobe?s%sﬁ§ ﬁﬁﬁﬁx@&‘ﬁely 10

to set the waste bottle |l evel indicator to zero. Thus,
crptmltﬁlSer 17 can track the f||||ng of vvaste bottle 23

via no ng. of .the o

i ver gaivsas AtyBPrik B ORGSR Rar R ggn prpocss of
t Fe@ ctaBR fco WG WS b €ird) @thlht@ cBﬁtrdSl&@Sﬂ Snaiycbe%ribf’f’ﬁ&d ewithfreference
exanpl e_ via presentation of screen 584, in order to

viarigurp d Audisruseiapy saletefsam s Moy 47 heniisat &7 %btwhléh directs
f t

R 4 S RO BTROAL P S  AYB

tdnebrlyratesnin nbmjhnctth)ﬁ widsthe sbiettidnmf 1&n€7ﬁﬁA elek user attaches a

According t [ternative enb dlrrets a flu
| nsgaie tQ é%%? leB “1?0?[951’@82/1111%?6% ¢ f1jtg fo ‘I‘EﬁSt Vlal for the

[ t
T . e LR aﬁ%&?ﬁ%@ﬁ%ﬁéﬁ”@%?@ B 17

i mrefents| asdrdeo 734 pwikide irestmoits eld: usew®l insemtht eespvielvintteg vl shield,

conputer .17, an indicati e us t hat waste
ﬁrpﬁglaﬁ?eglgléﬁ@ r?%?%i@?ﬁg@?@%é }‘“E?rﬁbo automatical ly

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 aufrféﬁlecbrfeaétﬁgowh dlgtion, lﬁ@llowed
alne% scr?ens%%t \%ch%i gﬁovd%es b 51? 1anI Ic\clttlgr(le {haf) {hte eﬂlltl1ton 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 n% the qual ity
duAYidep steaakte tadicate fhagelutian isRjPEOEEESS ofPT RKIAPIE il egOJector 100

R e RS e

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

g\??!%%een?%ﬂ?n%ﬂe@@% C | gaéigﬁéhg é%&ﬂ dpépg g;@é%q%@n of the elution process
APROKE FRER! Y dr@rtdd frb Zéghglra%r 24 Qﬁ@H%hpﬁ%ﬂﬁﬁﬁ’é R5p%nd 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 egeet{e%g&ggf %Illjoqgerv‘yayg’ehdf l}gl?l?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

WO b@shsa3go | i ght signal, as previously descri beRlCT/Bb2909/¢47027

6 further illustrates a screen 677, which is presented
by conputer 17 upon conpletion of the col um wash, and
Whé&ﬁlﬁﬁﬂMhﬂ@Sh@ﬂHMMdbﬁdhﬂﬁmnoh(bsébﬂﬁnh&p&ﬁn&hﬂ@@ﬂth@ﬁvﬁy

| etign of the was inte of a ti nt down,
Hith s %%%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@rigcludes data entry

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

CABRUERthd dct Rt o $heBatdpBdndARG &t AR tHE ERARKHAS 8SEplefed. The
conpl eted and informs the user of the tine |apse,

euS@h@ﬂy enter Gedgtaofia thf;éouqhn@@r@o umﬁtfmmf(r@@n@e h7%PT)via axy 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

yqalibgéoraCigher VW@N%@WMOWW%R@B.OHPaﬁblszonqﬁﬁ Ruced by

t he de

o SRRE BRI PR KERBIREL Y hRBn @B, from

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

of t| has ter the el ution rocs

s»wa:lb% n CQURUNFEQN Wit 3 ehthqugEtthe
“&Xal@ﬁroﬁ fe@t'i noWderlEt%HeWﬁﬁ%féranF'b%K fo ﬁ@wlret’ﬁ)ﬁ@ an item
user may se ec frommai n nenu 0O, anitem77

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

RS e Rllobh s SERP DR oh S6r T LR IA. S g perform
LaS@eo@d &t r@akﬂﬁ‘@%lﬁte&tﬁlga Mn etcke@bndPRddee e Hrédkﬁlrs@gﬁpofthe
and inserts the needle into to a test vi aI for the

ceinipéeef dinte poleted|iv thedey aipd fer th bmekﬁhmnghémng is measured, at a
%ﬁor pg x1rna{: ;l)? 50 fi 71?[‘% use:n & pllgtlc% E St 1on % Proﬂuced the

i nser
ahpla Whtﬁhef%hﬂneé fb FidieCAT, aetyr the ubeelhds Bd]ed’c@il‘l@é:rﬁ 7188 fidin main
sheII 13 (Figure 1C). Figure 7A further illustrates a

sSugehife Ht orger eatircgtaommuern iiite Rravigfobredsthrongh tskicydts, a screen
T O B in 0SB EAR: 8 SHAC gy spcred b
ptho vk érs sd:redsn‘ﬂ 8nalongiwdditanothet hait of dea edtuyt fidds uﬁo vhich the user
progress and an o n for the us to abor
&f YR K opipiehhs Bl Prosgberidieo Phampen Lo i Wé‘%ﬂtes and the
pJa@Két@%n@ra%ﬁa%ﬁlreJdﬁlg F&F&Qﬁv@lﬁ Uﬁer@lllé*'ﬁéepéhtbé tl'n@ remainin
progress, for exanple I ght "projector 100 (Figure %
naforprtpees desctibad hbavg, ¢anghitterslizgnay calerlita gnd Hen dlSplay, on a
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/1523%t eady | i ght signal during that porti oPCDUS100%047027

el ution process when the eluate 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%éi%%'ce td ﬁgumﬁn '{ﬂ‘éeafgf%ﬁfenﬁéﬁdCHOmeute time period,

flashing |1 ght, revi ousl y"descri bed, may be
hxﬂaewaladg wmmlaetpeh&(btbdtthmugh tastog, chlaﬁ:usev irtay pegform calibration
ete in t el uat e. n | etion of .the ution
ettt bimald ek PulymeRedif APt R pr 4R 57 ttier 17
rS$hBarkcrebh 878 NOMIBh itk trinbd Wiy séBro MHrCnew tkeviaCih®Esh clution
77, provides an indication of a tinme |apse since the

c‘oa:hﬂh@thl ol a@iﬂlttoheto elagingdhe visLim thoshitld, theuser, pricfegalily rreplaces

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

SR RSB rafey BEARLRS Ah Ry Atk g RS QGRS g of the
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
a}ﬁ t%[lma{a en’t:1I %@s a?gpheggﬁgd aﬂeor l§§ Fﬁl% fle (Ese[h%[fﬁ' ﬁf]@d n

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

e ot SLPLETETE s el Lor el (Rt Tl
NRYech 878hH6EME IR Wt that tBE AIARINCAtioh is il ﬁ%ﬁ&@aﬂﬂﬁ@wdes an

calibrator, either via wirel ess conmuni catron or ‘a
c@élloe t@ abibtheichrion Afysarevipesyidesariberl, ghetsystenn rnyy pligide an
17 .present sfﬂscr een

1n 1cat r% OB ebgtq nlts Prl{ao TCSS, TOT exml? ?1g%te]?r]pl_)ercm ra g glp%reelC) 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%b@ﬂ@ Réend then
Fégsggaéi?q 't %gﬁaﬁ dﬁ@rﬁ% ﬁ%g{;ﬁlﬁ}% é?ﬁ%@oﬁ 33\%;5& VE/JR%EMR{W detector

35 lmstdleteeieyl tlsae Iaqméwﬂbéd)dldse wata chredheldcie mpchtd, dor exanmple p)
for.item7 to.perfarma seco tag f .
IREHRECh L ﬁ Yl @mg rihvertﬁ%?@gb%%raéqr;g the new patient
biRakI NAMER (Qf viah ARGl ©pobf ¢ %H’ﬂ eRalC flr! e@gﬁlﬁg iR ntlctf@ 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

raigrdnge 't 68l ERolT TihohRa HBe A Wioggrragess for

| daBiBYafiéB Bohipiier MaipResents 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®eream3Z8l i ncl udes, for reference, the val ueBCT/US2009/047027

previously entered by the user in screen 778, al ong

with another pair of data entry fields into which the

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

raéléltg 6 W%Eﬁsagct 9 @ﬁ@@pf%w Fiparat ppachfge dossrralibistor
trﬁéa%ufeﬁ“[ﬁé Qétﬂigc o?ftlférsgﬁ‘l \&O rbn(%sthcﬂ&ﬁg 1Q€lﬁ ‘tf)‘fqgé’ fiser, as described
conput er cal cul ate an a
gﬁpeewoﬁ$ﬁwrCMeMbweakaMMmmghamﬁ@nmnssuhhazmA@ﬁmmdsﬂ@ranoon
to the strated odi,frent ter 17 .also. .. .

o SR Oo s inido T RS Bt SR e nfiatiag ofe
fdérsn&ﬁl@rafn%é Brithe cAbritiAtralid @ndiREenPh Hftfohfyr thBaberttd &eject the
breakt hrough test results are in conpliance wth

ac@&,cel#ttqbltaém inryhieh caseftbe ssampwiyrigstowt eamputeralt/ tengcalculate the
%u3|on According to sone enbodi nents, system 10
P not allowan infusion if the results exceed the

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

t he
siafladnamay beaid dreg calibrasertsorthv thsaiting sequerfeaf sample’ collection
gﬁllaec ﬁ{lpﬁloﬁ gt%gé 'vﬁ{l h ffirg %Q@h ovet B &h %r%@n with Fé%\lres 6-8B, for

replacenen Her at erence
dheqm@uyhemﬁﬂ@n&ﬂémks0m@dh£ﬁummmmﬂeThmmnummmﬂdnhmanwhe

| ete. the breakthro h testin e us
nlﬁﬁ eﬁ?é’%f hﬁdEQ? S0P S P2k (9] SOBYS; q%é qseéiﬁw%sd P‘?% which
MR VdEE MYerbf e sleﬁﬁf%ﬁl wih §abHRRctfat ViGss8 a%es G&Eﬂ% %rsJJof the

presents a scre 874, which instructs the user
i aws@matedproswdure sid t]maapromib ohcauseevithiopporturadicsgh IIIEJddfy, override

et e PPt phapesise 1GeRpIGH DRt et e,
p@ﬁétﬁé}tsyétblﬁelao @l ysBIbrldaaf &e calingRdbendty, dohHutnd7@hay

the new patient line for insertion into the test via
i furtbercrotlegtallamialigcontel té$tlpataéne$qﬁpn<éreshléﬂr1@f0r w¥fprefifrecord and/or

perg{p? e d rF:gorE i gifnL%a St so%n%f% f ghsei %araénnlgtfrs a1n i:sa;lts %orqocal print out
perna&ﬁmeedomaltﬂanﬁbr t@QﬂEm@fe lobgiohi el ds may be fil I ed in
W th pre-programed default paraneters, which the user
has anVéBtFisHnedtHange A upon eerBlstipy of tha @hoyendesgialad 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

ARHIPhABIISTHIGR P dpatichls AhRrCRIoH} V&ﬁscﬁlrbﬁ%éé@emal%%f‘@%whe
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 ] spantes,orai lsewfe mtages«yﬁﬁnengm«yf the paticdée vench absorbs

: Fg Iﬁaf %ihgﬁlé%ct%@tﬁcai%vgg Iﬁi%?ﬁlt?ﬁﬁeolfj%@ {yg %éc’dlatfo%rtheereﬁrggl According
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 ntRCTHES1089/047027

bottle 23, and then a steady |ight signal during that
portion of the elution process when activity detector
2p/dhasscdet dytoethputeatl 7 anghides dataleatdy dieki biyattdéch theasdrahay

is reached, for_exanple, 1.0 nCi/sec, and the_eluate
.etaega‘h@aram@émf@a‘ﬁ@arﬁ%aéﬁép%%e gl or oRpeRfg Ee fiplds g be 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 & dpliefoR thetusdel dbshltge MARGS, WRra Ren®abi Bisdhdabusly
rati o and presents an option for the user to reject

tmcrwﬂcthue arssem maayi o vide apdiididation dhat atl hhﬂtlge eﬂrmma%ress for

C
DAY e B B ik T e b eyt Sy during
t fetig €5ta tlutioy rictanvhdhcdludeisativated i gerda@ﬁﬁr 21 through waste
cali brator 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 chad este scicd@ndiverted from

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

tle progictey whew empcildbolas df mdicabtovity i9detcoied mothe chtagp sAf the
the roce Regar dl ess

PR SRR S ER 9 O is SR PE AT B GoBBuet 7 Biinfagm 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 epons23encl uding all or sonme of the paranet er BCEO2009/047027

results for local print out and/or electronic transfer
to a renote |ocation. Wth reference to Figure 9A
upoa gbenpbkincof thé dédeewhivh fivwdascs icoritbl pd afor tyamsiatbyothe

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@é&t‘aﬂafd the hBSeHSI RS rfe lcontrol, activity

radi ophar maceut | to a patient. As previously
deefiles bew,chaysterr 1@ life biithe et dratopakirgermuict thetpeek bolus of

TABRERD, DB RS oo aT petf Bl A ey Epelror My
| XRERS: QhurdfoPIcgan e ihgifaldufifont Wyl PRTABSHEDS ALb&ding to

radi ophar maceutical, via detection of radioactive
redicanisred mstheids ofithe Aeesontdinnention, i ayderdo onintaipaelatively
S i TEn RRAD ot PSP b e v
| sfand bdnceadd, 8@ operitiag spebidios pLa@riBirhdyCled vaid st ekert thatourse
is entered by the user is retained by conputer 17, in
oy sifee inotetin end fieen ipksctiphirini csljeeprcprtingrivriepdback from

'S i i Qn. .
e R e R R
djuaiot contrpbtestan srieepuriy 33 istdperatsin drive dlohatbrough niesgenerator at

patient line and to purge the patient ljne_of. air. A
ShESehETHC Sor %‘Qﬁ&ﬁfﬁ‘&&ﬁoé‘&f%%ﬁ EBHtILPT acfivith arcgyggments
0Rd:8 EfNifYddidBlrdS: B pLGE I aYSeme AR YoRphials tfacteristic, or

paraneters for the automatic infusion; all or sone of
thsclfricelct sityppfibefrdinwhach the camiphtepd @ npryaglcakateeh appropriate

def aul t t whi ch.th h ti t

b gae PGB EaBR 3 Deq Proyar &7-dn ol & el i
PIRRabIS e B cRetivigOoftb BN 18ReMGH, & tHalhit9RLbn@athbPRifel WBen
patient infusion, conputer 17 will present a warni n?,

Vitgorgiuge 82 splaniful, thisipgmp in epritdlsd 4o dope indupigroflow laerelatively
ser to direct the refilling of pu 33, via.a .

S Seentdiiaait Nt sl 8 s ya Rl MLl oA thg grrontivm-
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 gbavs. Bmconjuction WERBEGIrE ébpirf@d*_@éiae% th
aiﬂfdsﬂ)ftﬁ‘iﬁj e@ﬂorhﬁéf@trﬁgﬁslrgla‘ﬁfvhllgtlﬁgl? Ghalf (ijse, hgéﬁ:en!oﬂ R Pt @R much

present ‘another screen, t onmuni’c S to the user
tbaak prgsurafwis flow th®upl gi dolemn of gdnkat@@ipby-pagsdine 303 may be

rq(ilflllgl{g}llﬁ‘zﬂq'y egggs}iﬁg\ﬁiév%gﬁggvggee 58%85‘5 E’fg/ielglasfiﬂhxx? pgag%it tl?esrethrough
Ve BRuRcicht YA has bééﬂ\e%uﬁﬂkh%’ou' I hARERED at %%'@éig f‘f‘éfw fafe.

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

tpoatigrtltq{nte 3t 0'3%, (E%rigeer?cte Viaﬂffe%%h@fs SQ[U 1o id?\gertt tﬂg ﬂioxr)vfo eiu%?lt 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

Wi g@p/15232@bort the i nfusion, via a screen 976. PEEUS2009/047027

previ ously described, the system nay provide an

indication that an elution is in progress, for

enanmineﬁonh ilght ofradjoactivaty abtis €achgudieidi@) dovaywidl oy dstritied
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 %h

and then a sﬂaa@‘% %rtﬂgg g%a cflur%’ at portl 0% ©

tlhﬁlswlnbmmmmrp,rmemsh \t\l;taqmtlamtldmtt@pad@t Eumbsrr a8 phﬂment 1nfusi0n

BERET HBP BRI b PSS, ERRH G gaiion,

beiaditd 4868 @nfbb@ﬁ‘ﬁ&@sﬂ ﬁfe%hﬁfma%% malyHeQden1da06d H8Wa computer
patient line for infusion int he pati ent. Another
tippdablr st¢nag¢1dexs¢egtndne elefctrpn@&léyrm@ferteldéo QDE er mays igmpte

Ui Sk @O BHURY Hs AF ORI ar T BB PR R Efore

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 therintsimsh WrRider toippeicd PRy atcprident

Ririhit e SRR B nBlor FERb R o B TR}, ThPone or
Fmgltﬂ:rremeﬁ compu&ﬂnmﬁy be &hﬂmﬂtdaﬂbr exanft.any hdspital iitfyrmation
proflle&actlpll (? -8Xl'S,. Ver sus tlge
sHetemy Andotg )‘ng‘ SdlStefIhén / H’F’tﬁ‘sﬁlﬁﬁ 1P Jl@eg@a sye- Infusion
( t T,
T g B e o, O TR g ollected
tatmldglqn:troﬁlchléy dap;éfmjsi fupmlysltsemlcnﬁjmsctmn Witlo mapﬂateé ithages afor
gi ven. vol ume dose, h.flowrate

COAEIPY) FILef frtarqug&téﬁéfﬁ%onaay i Sl A TRkass Ut ioaded into

dersy\a%ﬁl&hpwcmbémgmtﬂk@arﬁ@went l'ine, 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

| RRAIGR st syERrY Tacorls o Bsmavriinragordayiics ang verouoiraes of
pc[a‘?ef fiftd EH%teQﬁ%@\?leO& cBHﬁ {oe&%né&va%g;o'r 8Qﬂeﬂt RAfifiSdtion

to maintain re S|stent
desnbicad) lfer ehingby, to/marcadbt a/pamCMBx)sfelt bedatd @md/@ratbloentplle a

i njections, aver the life of the gﬁnerator

OPEIBEY APOsiRidalatsA Spmb date- Agitioe wp@@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 dammnitod tquocblebrlrmpb@rmnmsttmﬁchmventory

|nco ration of anot.her cont r ol in i ch

SR 8 B R Ao T S SRR B e e ice
%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

wW@eanasa390 profile fromwhich the conputer 17 nBEI/US2009/047027

cal cul ate an appropriate flowrate 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, en Strontiuny82 s
ptp% At Wigh re ?II’?%CeptBﬁE jchepatic P%W%H’nt a0l Shayr iy igure 1D. A
];.Jr?]].gill\% ?ﬁr E%k &}éu\ﬁej@() 1% QWed r‘c@%&ﬁre tﬁﬁdall th@ & is feAREM ﬁroﬁl circuit

ener at or e, when nuch the Strontium
h¥¥) ol whep gfmeedor anidéorpunep aosnpd«:m br partieldubing deu 1y mstalled An

f fl | at |
LB RO RS BES 115 Eirpiih ] B B oo ARy Siguingrescrvoir
cess by el SRR 0], BF bl OWbIR!If DTS L8005, 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 ustin
\?P énc 1L 8CTCe anls%§3 ggé&g% (s_)ho n, 1é1¥iﬂteig1ge)i|00a\;}h8 FIr purEe 1§ desirable for
tlh@‘ﬁfﬁigftfu@ tghubihl Ghed tissudyl reineRing\adl refBinhaSe g€ Bnd emme prior to
t hrough generator at a |l ower flow rate. According t

tIRSt3lliRE ARG, SCHRRET A9 BrigH todragsRasting 5isany bk EpE: e sztz fo

V. .
BBl oM e AP A Bl R NI oo L AR IFRGR N0 UG nw sie. i
pasapbrtane ta3OBpasaniet gemeratqriprior spgedingshd Imbfr%dﬁ‘ed of @ircuit 300
pung el ua t at. a tlg%her flowrate in order to push the
oy alémﬁpt B Ip AP NAFQEs BEBHICTHEF. SINGF @t thrgHat generyor 21
NP6 moRM RIS the FRRS R R B a% RSk bY g Lfib} 6
anong I njected doses can greatl y faci | |ta§e t he use of
PET s c@mrdlgg fooprefaned qumoﬂlmanwbnmheﬁsefrlhawfollbwd the

AR B SR at i SR S RS TR et dor

adxbBIpNAL1aVRrcedR BB tompufer 3¢ ki @MSE tHQdBLrSH STy QEm 1 O 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 waemhatt&rn (émelsal%ﬂébarﬁlt Jsdgec been
device to be electr nlcaII ransferre to one or

rRIFGPRSIE SAIGEiEH lirsed J9rong o awpa? rderig\pypRass generator I, 5
ayteRiring al hdp1dE@RSd RN 6rchRcENRitRAG RN cciBafor ﬁgﬁ’ﬁlﬁg air

conputers, via wreless comruni cation of a cab _
ctbmmgh gewmatof 3t n@xdmpb@ptabkér refiblingrunanai with tavwomk then pumping

o O Reatifion e intyis FPLDRae BLTEIB Yl G g hen o
t&ﬁl@ﬁﬁ'ﬂgsﬁdrﬁﬁn eV@E alriBrouph Bh&€302, JIHE 3098n@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

w@ymvams2and/ or in a nedical inmaging system |PETEEN9/047027

paranmeters, for exanple, corresponding to the activity
profile, may al so be collected and el ectronically
t Wanas therusedscieots 1mna9£yls icembtitet ONjnag @idsoint ani dplion &@tguidtice in

i mges, for e in order to ntify coronary
fnela\wlvm\g.aa i S5p EenSHUAAgE “Rbe! HENE Safe driPhinsfaling the
ePa[B@I 01l EGIC ﬁi)ﬁsto J&?bg E&idé&ﬁ'ﬂﬁ@ fnstawclﬁ&l 5@&1@ BQ\Q%Qnerator

bac to Figure 9A th e user“may select an item9
fAcmnrdmg o smmuﬁmlicﬁilmamtsmodmutdn aVes prggiregmifnaddo fcailcurhate an
dat a raIion h,as, archi vj a data base of . .
o ap BE A UETSmim fit # 3 o dufinely: R sty of
r&@u& beor atllfe 8 etdeh&lAtoPaiAk 8NEnd Hf tHS iR LIIHETBIYath€ @9{&1 §ter 17
to USB nass storage devices, and various types o

finfy Brrihaygonfipite téwanfwlr@atmn elong ivigh therd@rt@lqnagﬁg@gltor
an 0/ Qati 1? tnllte ralltr r? Hlt Jf o C%t Io%{] DID&L Beat; ?an npo c?s for
sear‘mﬁ & PP Uit APY SeCgF A andP BpiEre
E déﬁ@&ﬂtgeﬁéraﬂ’oﬁb&tfﬁﬂdﬁﬁdsﬁl &f ird@in@s cases, back to the
|t|onaIIy, certain informati on, which is coIIected

uyare}é%ﬁﬁmeéforweé@@tmh Ancrarple offsugh aranridpshonm wrigure 11.
aﬂ&o\@hgtq gid &ﬁu:?o %l Bk %@%&?56 gﬂt il RE ehéo%%g qﬂnf]{)}rﬁﬂlon

or rem) e conputeri zed I nventor
aﬁmﬂem,rcot@umriﬁuﬁagfr @)nﬁf‘mtthmhhid 0B 2 S1epHIO ik pm;)lesb}flpﬁicessing

mai. nt enan ser e provi der d/ or supp]iers of
faeRGen L Barad Erarasregds 82@&6&@&6&%@&#@5&9

facil Iﬁlgﬁﬂep 92 A0S SreQbAdrvdtRObF §1Yéﬁﬁmeqm51%hlcﬁeu1%n@OOA 1300B
mai nt enance. Turning now to Figure 10, an item 981 for

ctbapugebe éraploled by sotqpui @iinglaot of hlECLtlﬂﬂﬂOF@ igduirg) HQ) @f:cordlng to

B e Certtahient oF 16 el Mgl bisuiinBhet3fp are

SnBghreBitd NBSw 8t altbfnalVK §18theHs 8f %%kdtﬁ)ﬁ RULSSHreviB®ly described
direction provided by conputer Is not explicitly

| far eirenit 30Qewdrma r@rl@)tﬁveév e prepufoga loved Oﬁatcrslcletm @veiseaflp fnjected

S 0|le |n &P lql% H% rgla 1velwc{))1§51srtee %gerVeeﬁgfaEPC%glrtf ﬁrgm 1nhecE%1% 160 1nbe]pt10n 18
i dekii&d, 6t clampl, in GAOr BITAvItitatda iU fi€atldn of dofodbiyngtery blood
purge of circuit 300 is desired to assure that all the

AW vig Riehisperingr SHvEs uisa sbemalireitlustratig agivisy Brogles 12004,
afWOBrfPlata\;beme%%ogésew(ﬁEr ItO!ﬁ?é ljl())@B' H&P a%%re ﬁlforrn level of

i nst al air purge o he tubing 'ines of circu
Ibvitpshabergfde fl @W)(mecbraﬁledQOﬁB mitayi bechchesed viaithic diferation of

by - pas connecting tubing line 304
“Pﬁ%?h89¥q§@&é aﬁﬁ “U%ﬁ% Wing patient |ine 305p to
a vi al ginfiRf toeéiﬁ'ﬁﬁlﬁo (ﬁgufesllﬁ' BRREEHnLYart BRovGPARUER 6% Figures

interface, in screens 983 and 984 shown in Figure 1
THA-Bitp nphqceg@a igenaddionadrre of @shibldo asgembly forhertiensiafgach

| c%nir}fﬂ é3b@§ @%?oeﬁ% shleﬁimg assernggl fgr ea%he f lélﬁrla}ltsaBHOA 1300B 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@emwensaser 2 1 is not depleted and will be useRCT/HS2009/047027

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

the generator prior to purging the tubing |ines of

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

t he gen air t rough geper at or 1 may

U o 6 83 b Biera hes fuaet I BRTaRY OB G Z)ﬁlﬂ% EHRPIGP I Of
q%@&@éegrn%ﬂnﬁ@&éa%@ire&t L9002 eiGichRY 360R Ptk Mchudes hy-pass
once the user lowed the instructions presente

i tnbingli@e 363,988 clamdo&sdd dxmzin&tsrehmctf sliteogemtarvalve BEB@ fike in circuit

e r.e | e [ creen
Qs Pl S Gt B RGO bR 1E] Bppyghdush. However
clﬁr&aht@as@ tA¢iFcuRW0O Seirduiit 1\@00Affuﬂh6mncﬁi§d@raqlrﬂm\/ﬁb @[rﬁl%ﬁal Valve
val ves 35BG and 35WP are automatically control he

ala3éretegdtediintoyr pres/ Bt iral)3ysoi th@il cirgeié lﬁ(PQ,A fraly Ib@\mp n@ted for

ste ! be best u derst F‘ refffenc

bl SRR e R BB REl blo  F EREifRgon
ViQith f@d@@fck&if WapEmateint frdr a@iy R&ctdrPsofigh cbhﬂﬂ@l&d&@ﬁpass of
304, 305 and 305w, .to waste bottle 23; refilling P
FENGHAG 24i1R Ofler LyMRDFIHENt ¥t cliate e dhrgebyt a@m@ym atively
SBr 00 R, WIS P P80
a0 Berf Figuie (1)2@ eilt shouldyhepassl theneraaitinion2d thd dontrolled mixing, a

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

305 adﬁg@@ﬂ@B1ﬂnﬂ0mwhmcunéBOM&nahKMQnh&eﬂenuﬁwpm@ydmwﬂbai
porti of the air. t rou 304, 3 and.
b PR oSG Bl PP ey B BIOW T S RO €1 1oBh dpdetectr

L1 i QUbteUstHIdeSCEd WEN Qﬂh@ftwsl ififers3eNEa tWa pY&surd aBaducers
SSVP it shoul d be understood hom1d|ver?ence val ves

35’5@ as3B\Apculf é3(é(14’s olmomtfa?rt |tq/ cigonts P80 lad ﬁQﬂPeawrlcylt 38Q0B further
gluﬁebsoay X %gt?e)gesg e I@%&lﬁ %@%Inf 9061 ted ov&nznstream ozﬁggnerator

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

bernofer thfha IR isrFombincg prithoresarpir d &y é%@anwle similar to
d
[sg’gi?% B%nﬁ% o§ugh tﬁ? RJ/I?JIL% d1¥ ag G%We 1@@5’1@1553%{ toodfllow fluid

prior to ins 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

SORTAY B Pprrdicg oG iANIDE PESIEF cIMalien aphegrAiteTEence

OfaACE %I Ys deBicf allo Auit @BhEH BT 286R BERLh resgl‘%lrePS@UBh@ tubing
by tracking activity of eluate over a life of

dervercament. 304B, tie pang wéy bhepdrateé tmpudlhbe yenee a)tf @kuate out

SRR TR BiThemsal R P alig ilprtio WAL e¥Bhce 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

-33.-



10

15

20

25

information, into a report that may acconpany a
decl aration of dangerous goods for shipping the

waelepbasmse generator out for disposal or, in sOPET/USe%(47027

back to the manufacturer for investigation. An exanple
of such a report is shown in Figure 11. According to
tdioggereebaicBAF K, 3fmisarsd esveftaclt R48, showh il €igarc 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 (Figqure I.D), acgcording ta .
SabIRGIRTE A IR © o sitols P RBE PR v
Qdieidrt?s B3P0 uscd 308Gt eheGRIMY SU6E@&ted RidlibRWiOI350, 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 aea%oh a{ njineCttl%gl ﬂjoosea,‘t T an
1B "W IR THEO8P Ve % EGHEF S ent Y SVET 01 At VPV
fin@ividua) @gdction td Mainfie e \@ffol:s ad@sty ROsl. fIedBackMIE the
in order to facilitate a quantification of coronary

NESELE trmsdueet | H. thah isplopnstedin fieg datpeiRrre, apdros ory a flow
FECEITIR! bbb B gl DRV LR L Lk S5O0 et 08

ninjeetiomnflpwrraec] evel of activity than profile 1200A;
profile. 1200B may be achi eve la.the erati on of :
ci r cui %ét%@m,re%@@%toa@%@g g?%ﬂ%_dt Bonbll o thajalicgative
CdifchHé Inaé_%@ bt @HEEtol M plo HRERATinhiiIESF RE FrctMRMcdRibed for
each of Figures 12A-B to 1ndicate a general boundary
ofircaits h3 @lAdamigl 9Be il thefngore pontei infusioofcireaithofche pres¢nt
1300A, 1300B. .The shi.el ding assenbly for .each of . .
SRYiop dhasatNoY T st Har v §° B S00YE: fypiunction
eI RS 2A Qo hRiparhlinfieh &S SRIENYIy208 forhle6d off Sctivity over each
described above for system 10, and the el enents of
eaishtio any the ielatevel Bomaisteng by e efergtiviey Epmanigelddnsotipjection.
respe o.t hei r spective.shiel ding.an i th respect.
o Ehehithg il AFERATE RN R AR ALl ¢ ERBRFvien
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, j O 21, through which
ﬁﬁgﬁFﬁﬁgﬁé%qéﬁﬁgﬁ%gﬁﬁm%ﬁﬁgéﬁhﬁ% 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 paoo/182(pass/ fl ush line 303 so that circuit 1BODBSI90%047027

2.

be operated, for exanple, according to pre-progranmed
paraneters of conputer 17, in conjunction with
fwedhamk of information fromactivity detector 25, for

a contraqlled by-pass of enerator or der to ni X
- ol uAnthiglling esielbiafos 4n infiHer énfﬁg/ematﬁﬁglée@l% ety being

Utﬂbﬁtﬁéd]Mtﬁl\ﬁeJ ca%fne@gtﬁc‘t’ﬁr% Yan@Uf sﬁ@ﬁﬁ§%g§8éng?§ cbrﬁg i %gg

for exanple, according to pro Fig
K ﬁshcmhpzhﬂnmnm sizedltot dvatain pme (ﬂddoltewaxhotsotoph genmatbrscdf Itleed
nm Xi ng, flgw rate of eac n may. be.yari.e
ql%(%g)gesg%g%al f{{% SO n qnﬁé a osgd logﬁlg”}r%tts (i{ﬁwalll tgét forms a
el th Yadl@ééﬁlve rdﬁhﬂiéh ethd #iBst |side‘df§fl HRll@fin€ bk 6pknlingl SA&8RIing
i ncludin like the (Pr evi ously described circuit 300,

eth@raﬂlrour sodvdid; theglid patipe 88h theuticoingde eftengtehematose the first
Gt FELREA s ihn SR RLEPE G peie Bl e

Ip3fingdsingorichfedWiptvadB&Aocdted Sanfifksedtvaion Cwitl tshsct 399

and 1300A, circuit 1300B further includes an eluate

rlewergest portios of thergabmet srusHBein | ocat ed downst r eam of

IR0 Blpymerd 25 WS Pl BB AtRSoR MR iRuit of the
nnfusabntslya*emahqnumpowmtmnﬂnfnbdom drimaore enataiors, ilﬁ&écoxfcbr

exanp m | ar to syringe such that.,, whe
&W&gﬁ% Ghe islosd By Sﬁgonéét({%ﬁa{h%té%m afegrier 10 Tadloactive

CAFHON, GRL §ROn PEHNPANnERRIRTV:Pbdse Mn%ﬁ&’ tlﬂdgio%ﬂ 'tt{éehd portion
segnment’ 305A, the associ ated pu be operat ed

dnatmg Witk thﬁd:iasmporubn & alsrmtely r¢d¢10$ehtbn scagnéd nomipmﬁ.mgtﬁmé

| 133510 .t fl d t
DRPvEe ACRRE RS st b Bty | o Segrant 3058,

t @i WO BN S RE Q6 86 8intaOy RUSELHIOST the iniiBoR ky®Hahe third
out through tubing line segnment 305B for a patient

i qqne@ttmnt bmmcmwé by enki véew@l tgiforing adbarrier ¢ widioaetive

05 r ef ehenge bac 0
|__raglatlo t@ A— ({ég/ah 1 (ﬁu(ﬁg Qn nhn% le tielﬁg I‘81r11% tlfle%[BHi
r@d{evbﬁl el @ng etde 1i@ of thetthied sﬁe@hloﬁﬁnﬁg waﬂheher @@@ingcdﬂthe third
1350. For exanF anot her shielded well, to house the

}fenc

etidraradl tp ekeingis haéy thodhad gompaigeitaad wevideomsessitp the third
RO o ORLS! O AL EShane BRI g

Viadingeoraantadatpovard emcbka)batedi et 4 ardnd ergaivaewithiresped3d E]h(lowerrnost

simlar_to receptacle 2 sho n Fi gur.e 3A for

&%Qrg%%% CRI SIS TS SEY I TR S Bt e firs

ofjc@kiBRbBihcidpehifs 8F MRiflrstkaRWallmY hel p to achieve a

nmore uniformactivity |evel over each injection, for

exanple, like that of profile
The shielding assembly of claim 1, wherein the opening of the first sidewall is
aligned with a first upper opening through a shell of the cabinet structure and the
opening of the third sidewall is aligned with a second upper opening through the shell
of the cabinet structure, the second upper opening being located at a greater elevation,
with respect to the lowermost portion of the cabinet structure, than the first upper

opening.

-35-



10

15

20

25

30

1200B in Figure 12C, and, according to preferred
nmet hods, feedback fromactivity detector 25 may be
waig@d/1ss2control the punp associ ated wi th reseP@DUB2009/047027
1350, in order to vary injection flow rate and,
thereby, maintain a relatively consistent activity
3. | ev@he altickdas; aysdrhblplo€ claith @ civhaws, anaspdninghkmougle e elsdbofithe
to vary injection flow rate qver i pdi vi du .
| Pt ftaistirg it Gre 49554 Ioebolifhedickatdes ot leeW@L@}d. to the lid
F@%ﬁ&?‘&ﬁh@%@h&@@e&ﬁﬁ.ﬁure transducer 1334, that is
ownstream trom detector 25, and/or froma flow neter
(not shown) of circuit 1300B nay al so be used to
control, the varyi f injection flowrate. Wth :
4. {or heshieiing BRI o7 toiti c¥harSih dae FterBiSi oot gpinet
tdhaktudd 1sQE BErb¥ighatdly GHiuhd [FRY arfdeth€ Gindt ic QW h@sh i Be@ERh Oy
a conbi nation of the nmethods described for circuits
1ppoxximaiglyl BooBhesRod rhporinassly g nechichf usi on circuits
of the present invention may enploy nmultiple
generators 21, as nentioned above, in conjunction with
5. Fi gohe siéidideoaskeahiply BRcRirail nwh&ein' ek fdviatebyt potidrosMthe cabinet
| evel of activity over each injection and the .
rSuSEurS/ |2 AR ARy grquagd dvebindshe pegopg clevefian inbetraesn
t.o L N: ' . t ' i.l ed description,
Lk it R g 28 Tt T ef er ence o
speci fic enbodi nents. However, it nay be appreciated

that_var.ious nodificatjon nd changes can be made
6. wi tﬁéa?hla@gmsrﬂ%blw fletRd: E’E@E%C%?PQSI%‘%W nvention as
SefouftRcbip hl@m&lﬁesiz%ﬁ?@ BARSinGh&iIhmBy b0k b?ﬂh’g‘infgi%ioﬁ‘tubing circuit of

shiel ding assenbly for an infusion system e
sth¢ elfdsiong symsse dipwystiveinnfgommhmerecbrwidrh igan@atossb thedburth

structure,, and the i el din enbl.y.conpri si ng:
rorar s et Did b it gt bl a WBor fat forms a
I 5kt €18 P4 ROLIYE RN AoR! e Abort ﬁ@tirgg“'\ﬁ/itﬁ kRHoPNGTE SMhe HIRI sidewall
first conpartnment being enclosed by a first sidewall
tthadtematchisenelasa thd foprth sompaitenttand erovadi aacesno thepfeurth

fi rst, S| gl{a\/a\l/ahl i ncl udi ng an openi ng extendi ng

tﬁ?erpeftﬁerOUgH and a lid, the lid mating with the

opkditinghd puathicempait@kiyt ieamesiatclyhaljidehsio thOsaeand b&fpartment;
and provide access to the first conpartnent, via the .
JBeRPTIgN o4 e Infision ubing iret FRRtERGiRttaIsagpRheaMpastment includes
L oG ‘ . . . c ‘ ‘

| BEELACRL, cBreplip il Tt APtk BerloBRAR o pdeRnfing being coupled
cto nipa¢]ture hihe sand edv dsee It being caupped ta tha clbitedimel mfdusi on

t ubi circuit of the infusion.systemthat s
dBeh F%‘EHPBP%Eﬁén‘{‘J‘ﬁ‘@né‘r%l%Pléc R _,?het iREre gepgytment
CREMRALS HERt RN 1RNShRREchD Yo HESQRHA] BbsigNRhbntt fiRtan

forms a barrier to radioactive
extension of the waste line, from the second compartment.

7. The shielding assembly of claim 6, wherein the fourth compartment extends
approximately vertically along the portion of the third sidewall, on an opposite side of

the third sidewall from the third compartment.
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radi ation, the second sidewall including a base
portion and a lid portion, the lid portion mating with
W0 b@ohseseo portion to alternately encl ose the sRCDES2009/047027
conpartnent and provi de access to the second
conpartnent; and a third conpartnent sized to contain
8. a waht ehibldirtg ss@hblly o€ clairth GSwhereBytht &rtht dmmpahhredt includes a

conpart ment bein ncl osed by a thlr srd t hat
IS NG MR t@rhog%ﬁregatea%retl Pf rp&ar%tt jngand ¢ V*rar x{qiistog of the

sk e/, endi ng t hrough the
th|rd ;#géﬂ&%ﬁﬁﬂg%g%gbﬁﬂ?&hﬂﬁ%nﬁ%% of the third

S|demall mating with the opening of the third sidewall

9. b o ah AR TV RECHHT Ro tahe RBAT (hoy s Fgval when

oRgeH ﬂgtthpeﬁllﬁg off ertHir krdewall | re\telﬁ% tﬁ@ ﬁ&brr& t1f fouRB compartment
third sidewal " being orlenteé)upmar and | ocated at a

sfe@”omielengmapnome aggashitortbe fath comparechbwer nmost
portion of the cabinet structure, and the second
el evati on being greater than the first el evation of

101 he Tap eickighgodssdristy foif Elatm 9] @awRinl the doorldfehStoueth @om@artment,
assenbly of claim1, wherein the op enrng of the first
swle@\/rarted mgthghe gw@an #f the third pidevallyppaienisgbnlicgottion efighs

t
SR ig et A PRAE o FUE UL, B ¥le LB RER bl
openi ng through the shell of the cabinet structure,
t h d I t t
1ol oV BE PR RSB oL tte ey BRarmEL PoBBR T 81 rorhdevall
C\@fi’énnrﬁﬁteé Wlt‘ﬁ(tﬁéj’f)@se pBH% dhke ge‘c&% siHBPATL g%‘éﬂﬂsrﬂ% 13d of fRE first

shi el ding assenbly claim1l, wherein an opening

t doovdihfrem opedihg af pmheie @adisntt ths firsicompertpentvi des
access to both the lid of the first sidewall and to
the lid portion of the second sidewall. 4. The

12shi ahdkmgld ﬂt‘%@ﬂ@hhdy of clalrdicMvhercWBE 8boY dftike foRYMRICERPhrtment,
portion of cabi net structure is at appr oxi mat e

y
gwbﬁmmaueémth tbmortlh@ of theghirg pidgwizli, @ﬁewegtsb héeﬂrtlon of the
ARRLERS Mo 2ok DGL RSB0, ABRLPH ABLEHa ZEnbATAGS:
Iomernnst portlon of the cabi net structure s at
approxi mat el y ground | evel and the second el evation is

13pet ibe shighdgreosserablaiof apwof dlaimess! %\art’tﬂheéfiﬁ teplidra@rapy o8t Second
| DERETL. when Eﬁ?e S\pllﬂ?hlg npg&ﬁ&?@t the 950 @td%ﬂ &B&Jn'fg%e lid of

conprlélng our srze to contaln
ahofine sidpentl rfmm openirpetoipndwidd areedsubithegfict compattnadnt.t he

i nfusi on system downstream fromthe one or nore
generators, the fourth conpartnment being enclosed by a

14 PO trih@GhiefdiddRsdrhih 1l b 8h HeM@himsans dh @R thd R@LS he & sRlewall is
hinged to open in an upward direction; and further comprising a latch component,
mounted within the cabinet structure, to hold the lid of the first sidewall in an open

position.

15.  The shielding assembly of any of claims 1-5, wherein the lid portion of the second
sidewall is hinged to open in an upward direction; and further comprising a latch
component, mounted within the cabinet structure, to hold the lid portion of the second

sidewall in an open position.
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barrier to radioactive radiation, the door mating wth
the portion of the third sidewall to alternately
wWepwhess2d he fourth conpartnment and provi de acR€BES1009/047027
the fourth conpartnent; and wherein the fourth
conpartnent is inmediately adjacent to the second
16¢ Oleaﬂhbiﬂidel tfor sehimgppraniinfusioh sydiem] tht usitiond doatyiridthg:
circuit aln d in the secaond_conpartnment includes
APCENGA ! 950 %ﬁtl@h&}aﬁsqm@m Hhe 1Bfyiop YR do access a firs
GRAFHRARRAPof e B b8 arld 188 110RFH1Y é“ceHcPh&q drond el bl
e X |n% p % \%ste |?1e elsng coupled to %lngassem Y
ebwamemkmhemiand t he other portion of the infusion

t ubi t d rth t
S B SO dER B OB ibh el B af G P S A ampartment
SETGRAOShiSlaFRAKIHRIN, th@GoRd canp LT8R Bel‘ﬁ% séﬂh@at&‘%ﬁ? and outside

line, fromthe second conpart nent . he shi el di ng
acsfséln’éirycoﬁlp@ﬂ@ﬁhﬁm wherein the fourth conpartnent

cHAOER FRPEH QUL G b sty B PR OF BRSSPI e
s¢ctierBdrlto bl ifudibietubhig drcgioprpar t ment . 8. The shi el di ng
assenbly of claim7, wherein the fourth conpart nment

10 i Heqingie §omiop of HierngionsHbiag cirenthipfalthe HissteREPASMERE: of
t t
JTSsuF@%he%Qéotnhidﬁ&i ﬁ%%g%ﬁef@%@%ﬁ&ﬁﬂao??v&égﬁl} Ehgg é’éﬁa Smbhffent; and
Sdid)selhgilhﬂ girﬁsisen‘laftyr cbsing ﬁtemeﬁqnd\/tioef eo ondldke thé porbn bhithe
third S|devva ﬁn gaged with ogtening of the third
S st tHd m%r"@%‘éht"@ 1Hac H5b FOPatRENtt ourt h conpar t ment
fromopening to provide access to the fourth
conpartment. 10. The shielding assenbly of claim9,
15 17wheiTée methvel afebimaf6, furthef cumpﬂisimgmtiacvltim@md. rewioe mgrmmtagdess
W th p f. the third, si events th
hoinisBRe el Y pibias cBneitsr ShRbr R bREERS Ftebly. o

PIcs dite REEQSY ah@ tHNBcSRICRIdE o £ BRRATI IR MsserhBly, The
shi el ding assenbly of claim10, wherein the l'id

portl on of the second sidewal |, when mated with the
bas n ecand sSi demall prevents the lid
t%hlg hogitOf% f r%ﬁ%%esﬁ?%g to provi de access

20 tcfpehfmg afthirg Ho@loﬁﬁéh’ftb pbiing I firkhdoos b abelish g tiasbemdaytment of
of claim®6, wherein the door of the fourth

ctéﬁﬁl&f:tdﬁerﬁsswmé AnerEe dlpwafar khe st dearite Bpopgnedn e t hird
‘;‘61 %%‘JI\OH%& Yt?d?ltocf tfl@ﬁlﬁ!ls'ld:h B c%ul?fnto 'ﬂ{% tﬁﬁﬁ gartm%nt and

om openi ng to provi de access to t con
Cadogdig ﬁlB’E]IIlfd do’b% affich elssinigehelfirsg dagsendakclpsotheaittyer@brtion of the
cl ai s erei tgﬁe l.id portion of the second
St thm&ﬁEﬁulh%(tt & P HHrd E3HER bor ti on of t he
25 second sidewall, prevents the lid of the first
sidewal | from openi ng to provide access to the first
19 conpgae mreghmtd, of claim 18, further comprising unlocking and removing an access

panel from a shell of a cabinet structure, which encloses the shielding assembly, to

access the first door, the second door and the third door of the shielding assembly.
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14. The shielding assenbly of any of clainms 1-5,
wherein the lid of the first sidewall is hinged to

Wo@p@p/15232@n upward direction; and further conpPCEUSZH0H047027

| at ch conmponent, nmounted within the cabi net structure,
to hold the lid of the first sidewall in an open

20posiTht emethabif cldid 1Shfethdt cgnpssenbl y of any of cl ai ns

21

22

23.

24.

1-5,.mh%%ein the lid portio op.ége second sidewal |l is
HiINTGEE 2 '8udherer Ariefio OpGRiPg i thiee P o 3repsifpie pompartment
CHTRE Lk 108 o As{RIBH afPRPRRE Moy (HEAH R 86br b bR 'og?ﬁéae

cabi net structure, to hold the |1d portion t he
sepoendingiadeaséd lind of thaindyseon fpbsigtcironit ic6a wastarbottled f or

setting u i hfusi on system the nethod conpri sing:
SRS Bealn it atie il MG U g A8denbl y Of ¢ he

| 164154 OB fSWET &IBr! Frcr DS the thirt Yook WRRISTRIE wite bbt@le within
assenbly and to allow for a second door of the

stht &utihrgmasgerbl.y to be opened; and opening the
second door, after opening the first door, to access a
second conpartnent of the shielding assenbly, the

S eC R neiialasflaf® BF claBhN -3 Fartidreofpiking 8¢ riddtas 1edst one of the

of, the first conpartnent; placing a radioi sotope
dfaengsseondrogrs IHanHPEBASIEIhpar t nent and connecti ng
the generator to an infusion tubing circuit; placing a
portion of the infusion tubing circuit into the first

comnmpashiigieing assehdy fog ah efusion oystkeraabe shiicldapcisasebly bemprising a

generator wthin the second conpartnment; and closin
tlﬁéf lFYr%f{COHE’aFt?leg‘ista@ii PEQVEURH g raciaclixe sidiptigdprriqr dor the

\%ﬂ)ﬁﬁ%ﬁﬁleﬁﬁ?th@%&hﬁﬂ‘y ﬁfnhw@ommgﬁ_;on tubing circuit

n the first conpartnent. The nmet hod of claim
1:6first dodrhe pltgoatplyi cacloge aml prokide gec@nsltorefmy¢angpaament of the

| f |1 of bi. net struct
e b ePaweaER: SR Er apRge Jebinsy o P e 8t e
fladiStsoftpe lgcAdtbiob N 6F thE RPN I8RIenRfan he shi el di ng
assenbly. 18. The nethod of claim 16, further

cloipeeidiang to alwnitely caclopd andl Rewvide aprchoio & sscopeeamnyrimpat of

firs or~ to access.a third compartnent of the

ot BupflRg SLetBRBRSTEE 4R SO T TR ERE b et fiE rom gna
heitgpest tic ka®ni@raeat, ey scpeid ¢odipBimdnhBeihHkittéd @contain a
tubing circuit into the third, conpartnent; and cl osing
tpatiQmel an igBision tabing cireyipal the infpdon pyssam Hypis dopgstream of the

Cl1El 950t D LDET o ROBE LBl & 1LRLHSE 98 bURLOG compartment
c(?lr cuit" fghei o the t %r%agongaf tment . lisgﬂg {Phe et hod - e
girewdnain gntikeSrsf doot fiem emenprg teipngvidindaaeds ta sheafidt coampivinignt.
an access

The shielding assembly of claim 22, further comprising a third door to alternately
enclose and provide access to a third compartment of the plurality of compartments,
the third compartment sized to contain another portion of the infusion tubing circuit of
the infusion system downstream from the one or more generators, the third door, when
enclosing the third compartment, preventing the second door from opening to provide

access to the second compartment.

The shielding assembly of claim 23, further comprising a fourth door to alternately

enclose and provide access to a fourth compartment of the plurality of compartments,
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panel froma shell of a cabinet structure, which
encl oses the shielding assenbly, to access the first

wQlowp/1583he second door and the third door of tPET/US2009/047027

shi el di ng assenbly. 20. The nmethod of claim 18, further
conprising: opening a fourth door, prior to opening
tthe faunihra@ngaament ociag siesstoacohtaitr 4 tvacto palctafetind mﬁfmdnr@stem

gldlng assenbly and to_al|ow for the third door

btg LeYifedt] Oﬁlﬁg éhq,\fggfth CPIARIGENty PF@V?Iﬁlfngglpq)erd QUoor
B0 Qe hE fithloy iR aBe RS fic BOI dofinaPhRGL NG the waste

bOt tlé into ourt

conpartment; and cl osing the
fourth door, after closing the third door, to enclose

250 e %?ﬁ%’ﬁ%&ée Mol ih B8, R85 ng ﬁﬂl"@??rgﬁ{ﬁ?ﬂfﬂ?smz ey o

Ss@&é%dllr\gltﬁifhe'm c@ffar@hentt BEd EitESds PPROXHRACHA ARAIS aldhg the
an open position. 22. A shielding assenbly for an

i shipdisolewsllst em the shi el ding assenbly conprising a
plurality of conpartnments and providing a radioactive
radi ation barrier for the conpartnents, the assenbly

26 ur trheghiekAMy dsSérlgliy ofl claimh S5, WiRGEintthe litdesoRgaghiént 1ncludes a

encl ogse and provide access to a first conpart men;

t
tRBiEng mgmbeyatchedioghe shasat ddevralitotholdkthe ofiep neitins mf the
SRR R R R SR e
alternately encl ose and provi de access to a second

conpart nt of the plurality of conpartnents, the
secSﬁﬂnggﬁﬁéyﬁﬁ@ﬁpﬁieﬁﬁﬁ'separate from and outside
OJ cabtM¥®sthidid G PURAE b TR definlify HEGRAGr GREP AR Nhe shell
being sized to contain a portion of an I nfusion tubing
cincloding adirst dpeningf asicond systienartdyat accsss penel sthe @agasppanel
t he.one. or e nerators,. and th d door, when
SRETEEY Iy e QURBE RO PP RETEO A CDERTOMG the i v st
dpREk Fdversiig @ﬁ%ﬁ%ﬂlﬁ ¢ REQYY $icPRGB& S hecckd® thé n$drior space of the
conpart nent. e shielding assenbly of claim 22,
f%@ﬂﬁeﬂﬂwbﬁpr|3|ng a third door to alternately enclose
nel n9%&96 access to a third conpartnent of the
% Fat P oF conpartments, the third conpartnent sized
t@slﬁél&lhglaﬁlseﬁfb@}t R tc® dithirothe ditetidresphdd df3hOEabindd sttgeture, the
circuit of the infusion systen1domnstrean1fron1the one
ohigldipg agembhainghudingtarddavill defiggigra Pty efrtamysrtatgntspad
O&rb@f&l g%?ﬁéﬂ& [1] ioddtiFY ?ﬂﬁa{tf&g ¢ %gﬁﬁ%@ngﬁg rthé glﬁgpdlng
ening to provi e access e second conpart
Qa%serﬁﬂiiy feithoe IIIﬂTIh[IgIIQS Sﬁm};byndlﬁg phluadlity @8dodrs rehtiedioor When open,
conpr13|ng egrth door. to aIternateIX encl.ose ﬁnd
grBviiHe agEese s thegogesngnfing COmpRAMEReit 4 PP in the sidewall,

Pdod! @héd é’lo&E‘d FRVRAAS Hi?fﬁ%ﬁbérﬁ@r th P4 bLtSe E‘&ﬁéﬁdﬁ%? thgei ng

sized to confain a waste bottle of the infusion
syositeepnnding compartment;

one or more radioisotope generators contained within a first compartment of the

plurality of compartments of the shielding assembly and being accessible through the
second opening of the shell of the cabinet structure, when the access panel is unlocked,
and when a first door of the plurality of doors, which corresponds to the first
compartment, is open;

an eluant line coupled to the eluant source and to the one or more generators;

an eluate line coupled to the one or more generators; and
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the fourth door, when enclosing the fourth
conpartnent, preventing the third door from opening to

wWee@onshs2@ccess to the third conmpartnent. 25. REEUS2009/047027

shi el ding assenbly of claim 24, wherein the third
conpartment shares a sidewall with the fourth

coppnt lirendoupied te@ ¥iceihthse Appanaixixmaid@igyow Eotd thalidtyried spag: of the
t he. shared sidewal|. 26. The s ielﬁi g assenbly of

cqeqingt SBICtuip diey tﬁlﬁér%tﬁp?l}:}n%BEi?ﬁrs Hbnt i nol udes a

retai ning menber attached to the shared sidewall to

hol d the other portion of the infusion tubing circuit

28i n phaescabbnef déim Zhaherkisthddwstl door Bhingkd to npersingm upward

29

system conpri.sing: a .cabinet structure includi.ng a ..

B TohaRR R 2P AHEE PR bR PRI HEE s gebinet

| fclctied, RYhSldfthd Bist @RRTH BE opéh FRGRID openi ng and an

access panel, the access panel mating with the second
openi ng and bei ng renovabl e therefrom a | ock

reversibly engaqi access. panel to secure access

o ThE BN B2 MG ERET R et tructur e an

el wadté bstely b6fraindd Shihel &liddgn@s&epdtnyert 0€ fegturalifylfRoinP&rtments
interior space of the cabinet structure, the shielding
fdbaigldingasismthy @dsi dewal | defining a plurality of

C . Wel'R ' adi oacti ve

FERAE EECR 1D (R AR B hBe B assembl y
fwhdrbiarthd stelluditigeabineostriespro idileg igludeakitiiyd ofendgoasd

each door, en open, providing access to the

&dﬁﬁ%@(ﬁ%@?& ioﬁg‘ed%\ﬁ‘gg?ytQ@HPTS‘/WHngﬁPHﬁm‘?Pﬁ%;tOi the pasend compartment,
Sis QEgY?é_d' withd thihe) n%_lgO&fecHe SHRIOYdr AbOgs fHAFdh e d Ratobhel at a

to radioactive radiation for the corresponding
cloglparctaveindn, votheregpechtoradowanhait sofaapef enebakostaicture, than that
c%q%ained w%%hin a first conpartnent of the plurality

ot RoiaPed it s of the shiel ding assembly and bei ng

accessi bl e through the second opening of the shell of
t he cabinet structure, when the access panel is

30un| dbreysterapéichied” dufthersrompsisingof the plurality of

31.

door ich corresponds to. the firs npartaent., is
oSk Ok ER AR FERTEfisb ot ittt BRRRLA T B g farmens

tof thdrhi€liRgQksemblE a@aner ators; an eluate |ine coupled
to the one or nore qenenators; anda patient |ine
coupite Hng epupked tethpglaate fipe andhip By PapgibalIcout from t he

| DA&GEInQ s &ﬁﬁ?oo?ﬁ{ ﬁlg %élﬁ‘gllbt;y?)?hoélrsf WhiH CErrEBORHAB thd&cond

first opening o
compartment, when closed, prevents the first door from opening to provide access to

the first compartment.

The system of claim 27, wherein:
the eluate line and at least a portion of the patient line are contained in a second
compartment of the plurality of compartments of the shielding assembly; and
a second door of the plurality of doors, which corresponds to the second compartment,
when closed, prevents the first door from opening to provide access to the first

compartment.
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28. The assenbly of claim 27, wherein the first door
is hinged to open in an upward direction; and further
w@ouwpnsseing a | atch conmponent, nounted wi thi n RPEEUS2009/047027
cabi net structure, to hold the first door in an open
position. 29. The system of claim 27, further
32confihe Sjrsm@h oficlhaas B e, v&brefetuh theocundi doedliswictdsbiblccorse toonkh the
conpartment of the pI ty of conpartnents of the
SHPNNT g dipihyll okt bRl E‘@&"E? fetsapplgs unlocked.
eluate line and to the maste bottle; wherein the shel
of the cabinet structure further includes a third
33 opedhagystamdf alagedbndhaeorthofirst Heorpind itz siettyncbcﬂood @ormth hinged
ich corresponds to the ond conpart
%1 iogred ‘E ﬂg“{i‘ﬁ}ofld angh ﬁrgcoélﬁpr@b% %E%S{ 6nef18‘r°h component,
aa6@RSd WBMEhE catfid sirScthRCRY IRAd Ble fBstHodR8Rd Bk ¥@hldMor in an
W th respect to a | ower most surface of the cabinet
sapengpsitien. t han that of the second door. 30. The
system of claim 27, further conprising: a waste bottle
contained within a second conpartnent of the plurality
340f  eodmadingRcEbOf for e iShsieh 8y9ian a8s sitbldihg BsEntdy beiage
line coupled to the eluate line and to the waste

peewnted wWithirasahingt steichne Addhe drcldmg asenbdy pemppigsing:
{nsal cg)'ihp%%{e‘ﬁ?s%%() sﬁ(g. gpga%ﬁﬁ gba&ﬁgﬁ% Eéb?&tc%we
n 0 Se e I r

revents oor Trom openin
pﬁdmﬁdmﬁﬁameaﬁnﬁmmﬁdmsfirst conpartnment. 31. The

st em of . cl |n127 erein: the eluate line, and at
%‘f@%on&a} Bﬁ‘h&f Oﬁ%h@rsp 585hedoor, Whea opeRe REGHERRASERS; fp the

ntyvia i i a f
the s eﬁg@ﬁﬁaﬂ paRke PJI faﬁ%p&{ B 8l ied HdQF IICQﬁEP%?HeH%[HsédO

assenbly; and a second door of
mruwdingtfyrtbér belomar 49 radlmachva:mdraesp dordbe tcmctspench&g cordpartment;

t I d ts the fi
b BRF iR e risnb Of e AT ES o BRSREMr Setpastipie e dcsp of the
Tsi"&ev@a\l’l% aB8dsiotd & @nMiBdnd\brah&ictadibRoBE g&%rzﬁ@@rof tife infusion
accessible only through the second opening of the

stysiem, gfe ﬁm@lmlh@@lu mngadirelr sedewhleaapening oziceled slpwafdeand

e S f erei.n the
e 8585 e ppr SRRSO M RetSEE I open
| Whe&BinWaW@het stifaecof a8 shelind Idodteld e in eletFfonS Withl rédpect to a
Ieast one |[atch conponent, nopunted within the cabi net
SIPVEERQA BOTtOp oh dicrabhet strickyre el thehtherckyag e ofc gppgr surface

10 sGibtARG Ty Qféﬁfe} {3 that of the first sidewall opening and the first upper

opening.

35.  The shielding assembly of claim 34, wherein the lowermost portion of the cabinet
structure is at approximately ground level, the first sidewall opening is at an elevation
of between approximately 12 inches and approximately 24 inches with respect to the

lowermost portion of the cabinet.
36.  The shielding assembly of claim 35, wherein the elevation of the upper surface of

the shell is between approximately 24 inches and 36 inches, with respect to the

lowermost portion of the cabinet structure.
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34. A shielding assenbly for an infusion system the
shi el ding assenbly being nounted within a cabi net
wa@aonasasee, and the shiel ding assenbly conpri SPEIUSA09/047027
plurality of conpartnments having sidewal s providing
barriers to radioactive radiation for the
37 confrae sieldigg asseralaly b€ slaondi fugthpt comabri sing mecdmdamnpaeaﬁdm of

en open, providin ccess to.the carres
c‘gﬁﬁhﬁr% HeAf C@ﬁ%rgﬁenéb@}ﬁl%g % ajspeond;sifieyailjof ﬂmﬁem‘ﬂl@ gnd sized
glatnl§ ?Még&ﬂgo¥ﬂk1ﬁﬁ&mﬂgp&&ﬁrm%@e&ﬁﬂ@RQQﬁHY?ﬂumngasamnd

lon for the corresponding conpartnent
cmmﬁaﬂmHEnﬁgmﬁwnhduphunhhwkmgn&iwﬂhpae@n@n@pm&nmhmg&ﬂvugl

ir si.dewa] he ewal | s and . sized

c%ﬁ?%ﬁ 1 3he Sph S ed PEPYREF RE SIS GpRaing in the

esiRics YbteRhelt.he first sidewall including a first
SI ewal | opening oriented upward and aligned with a
first upper opening through a shell of the cabi net
structure; wherein an upper surface of the shell is
| ocated at an elevation, with respect to a | ower npst
portion of the cabinet structure, such that the
el evation of the upper surface is substantially
greater than that of the first sidewall opening and
the first upper opening. 35. The shielding assenbly of
clai m 34, wherein the | owernost portion of the cabinet
structure is at approximately ground level, the first
si dewal | opening is at an el evation of between
approximately 12 inches and approxi mately 24 inches
with respect to the | owernost portion of the cabinet.
36. The shiel ding assenbly of claim 35, wherein the
el evation of the upper surface of the shell is between
approxi mately 24 inches and 36 inches, with respect to
the | owernost portion of the cabinet structure.7. The
shi el ding assenbly of claim1, further conprising a
second conpartnment of the plurality of conpartnents
encl osed by a second sidewall of the sidewalls and
sized to contain a waste bottle of the infusion
system the second sidewall including a second
si dewal | opening oriented upward and aligned with a
second upper opening through the shell of the cabinet
structure, the second upper opening being an opening
in the upper surface of the shell
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