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CABI NET STRUCTURE CONFI GURATI ONS FOR | NFUSI ON SYSTEMS
RELATED APPLI CATI ONS The present application clains

w@eioonsage to the following U S patent appli cap¢Dns2009/047034

U.S. Patent Application No. 12/137,356, filed June 11,
2008; U.S. Patent Application No. 12/137,363, filed
June 11, 2008; U. S. Patent Application No. 12/137, 364,
fi |(EABINKE STRUCUOMBE CGONFIGIRAPHISEtFOR PNFGI0M S YINGEMS
12/ 137,377, filed June 11, 2008. TECHNI CAL FI ELD The
present invention pertains to systens that generate

and gt APEDr A apharomgeut i cal s, and, nore
particularly, to cabinet structures supporting the

syst enthe BaSKGROUNBE N clagay prsdy ¢4 the felipiiogd).S. patent

YRR Se0T PR Bnpladlioh \Bofbdy Zany TRRHRE 1L 2908 U, Paten

t WpplickioAINOMRABT,363,FEEd Nehe IMNDOUY; ULS | Pat® A%gﬁ@a?eioﬁfl\_lo.
radi opharmaceutical, for exanple, generated @el ution
wi /B3 h3ed. ddel Bing dd o8y antbl at Batent Applicgtien Nej & &437bfiled
i drpfit 0 a patient. The infused dose of
rad}%zlgh%\?drgaceuti cal is absorbed by cells of a target
organ, of the patient, and emts radiation, which is

detected by a PET scanner, in order to generate an
irmﬁ%m{ Lgll%Ia]ﬁ. An exanpl e of a radioactive

| SOt 0p@yc WLGH 1 TRYt; tb QUst& thal FerfdHRE S
(pr oduce%%%%ﬁ@gé%ggé% StB(rg Sn?ﬁmaS%; a%%{d;lﬁhﬁg
exdmphernofceatiaabsd hnd, siwdre partigelady ab eabinethitrmbhtuydseupigoraing the
saline solution of Rubidium82, via elution, is the

C i een- 82(r) avail abl e from Bracco Di agnostics Inc.
(Princeton, NJ). A radi opharmaceutical infusion system

is typically supported by a cabinet structure which is

f or MAICKIGRQEAND, by a shell; the shell surrounds an

interi space,. in which at | east ti,on of th .
syst enPSSGREUr R aMPRa e AR BBl et Gyenostic
WRhdgimY PUEifrag emisehoinGBmBEayh Rs ¢ bN@iabiysEE irg@ng,
ford‘@tﬂri]% system and whi cﬁaﬁa}gﬁﬁ:ﬁd supplies tg’gjtS ar e@ga g )
nedhgwiliges daschof dionkarmeequdichlo For gnamplsi eanerrdertley gution within
t - e .. i .str .ur,e

SO GLFURA P ey SERLE S TABLUAE Bt s
pof tatepBarafactinal isfatisirbal BysdlieBf a tdrast cags, 6Ot putiad, and emits
within th i or space, require regular mai ntenance

f &dla@ﬁaﬁﬁﬁi@i} ?%tn%rtffcyedabyd% BET et yo oxdRglosiapipte apgmage plthe

Inra afg.g ;%ensg&tnﬁ;z@% a{‘%rdlioggt‘?\;%g%tgﬁé, GrhilteRRPHE BledA6E BRANS!
Rubidium-82 (produced by the decay of Strontium-82); and an example of a
radioisotope generator, which yields a saline solution of Rubidium-82, via elution, is
the CardioGen-82® available from Bracco Diagnostics Inc. (Princeton, NJ).

A radiopharmaceutical infusion system is typically supported by a cabinet
structure which is formed, in part, by a shell; the shell surrounds an interior space, in
which at least a portion of the system is contained, and includes an upper exterior
working surface, which provides an operating interface for the system, and which may
hold supplies that are necessary for both the operation and maintenance of the system.

Furthermore, the cabinet structure may include wheels allowing for system mobility.

Because portions of the infusion system, that are contained within the interior space,
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An efficiency in interacting with radi opharmaceuti cal
i nfusi on systens, either for operation or naintenance,

WO g000i15p3key desired by those who work w th t hesBCHYS10091647034

on a routine basis, in order to limt their exposure

gﬁﬁ‘@' QAGL 'rﬁ’a?nté%'c?ﬁbalgg%amw %lafl? Gh ol 1%0 ﬁfi: shefi ¢ a;&‘?é’é(lly

I net structures e nore e C|ent
omghmhesz adopanirey thodugbrwhiaght techrachl @ptsanmm«miutalccesb the interior space.

i nf usi stens. . BRI EF DESCRIPTION OF T

e o P g ing Gt (A ROy i rion g cither
erhodLABHt 8r @hintddEndY, ?sslﬁ ly 'd@MFe@tHyQHo@WhJ '!i}@fke\{/ﬁ'ﬁ fhefOsystems
not imt the scope 0 i nventi on. dr awi ngs are

not a raitine Hhgs,(inntw@s & hmltst,heat edpsando EﬂdeoaICthEWd@@Oﬁ ofThus there

7Bt st e B kit 0 B ERB T R itForganived

pPé&edtion Vnmmuidpnafmdcleuttbe[ Rifiiadit 8itchR. descri bed in
conjunction with the appended draw ngs, wherein |ike

nunmeral s denote |ike elements. Figure IAis a first

perm%%gsé{%ﬁ?@?\l ?Eﬁﬁ\émo‘mﬁégtem according to

sone e present | nvention. Figure IB
I s anoThefolpaispéatvings avd dhwstedtiva o;ﬁparttllcolnar ohbadin@bisEthe
structure of the sy %tem shown in Fig

accordi n
t BresgHEveRbIY RS Toredg aPtehra}eﬂiwsscap% @E‘é‘ﬁ ivsaHn e L c%éwmgs
Vi@WoPfo sfcge (@ AL na BreFh@HA& %é\usea]ﬁfc% h&%& Rith the
sonme enb nts. Figure IDis a schematic o
[ cpfp]maunns:lmrthmfdll,owmmg;dntdladgie‘smmlmre Eﬁﬂbddnemmd)ﬁh@prdsm

present |nvent|o IEIS a ers ive view, of .
CleBrpra Yo e cSRkiver an 50 elioh R e VR Gy dvines.
| h&RM MRGHINRRalWdERLE HEe él@ﬁleeﬂson system of Figure IA
Figure 2A is a perspective view of a shielding

as senmbFigufeolA & first perbenetisy sicemf aguelusias sysiem, askording ta some

CCO to sonme enbodi nents of the
rgg%(ﬁ{nen@\?gmep&?lsengln&%}%OHZB is a perspective view of

a f r aneiperkl Bfs dnbehes yabpsttivasear shiat@riiéh S@binet structure of the
enbodi ments with an enlarged detailed view of a

coOpahaivOn Rigee s pesording orumngnbasiments

erod, TP B0, - R RIPHICLRT 50861 LSRRl 10

aaguerdpert sove ewm‘thménts he infusion circuit, shovvn in

Figur eFl;!'ggre 1D is a schematic of an infusion circuit, according to some
embodiments of the present invention.

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.
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configured and routed, according to sone enbodi nents.
Figure 3C is a perspective view of a disposable

WO p0asssee ci rcui t subassenbly, according to soOPE@I/US2009/047034

enbodi ments. Figure 3D is a frame for the subassenbly

S hovvn F%u?é W& ?e%peWi%QgtﬁeqHﬁﬁm? C%R,%hﬂ@ﬂtiﬁ‘ Fiagure 1C,
Figure £1s a nmain nenu screen shot froman interface
ofordignomiputieoytedhicodrdmgyto beme nmboadiednisn systens of the

present. i nvention, according_.to.so emodi nment s.

Bl Gur oFigat £l iR SR e PRI BN giubassembly,
SHGORESE M odfl @Rfbdahals fromthe conputer interface,
according to some enbodi ments. Figure 5B is a pair of

scr eenFighot 3D iy oframp éorgberpubassembhy ghovacie, Figwit 8k, according to
praovide, indications related to eluant volune levels in
aﬂ?%%g?@%ﬁ?wg?-the system according to sone

enbodi PBREs4 ishl igbihendnt scieed sl TRmRhh hit&hRWoNE cémpeen Mhich
group of successive screen shots fromthe conputer )

| PeE bp decduded de sysiimgot the srpsent dpsaHphraaeay dingite serac gmpgdiments.
a sc hef%‘i&ec % RO AGmdid vl @‘ﬁ&‘ﬁ g?cfugsd{“sg8c%§§i¥eesc§8énesﬁ8ts from
shot s om1he conputer I nterface,” according to somne
etie@dinpatet snterffioglacesrdify O sane eddiodimadntcs showi ng a
fourth_group of successive screen shots fromithe . i
conput Elrguren{)% FraaRar ofetesk ahety from e RRMBHELUSHSE-gVvhich provide
FlrdiafiSn SR &b %mﬁﬂsaﬁﬁl? @éveﬁhﬁwre&n%ﬁ Sfithd s RicOfrding to
successi ve screen shots fromthe conputer 1nterface,

asoe einbglimentsone enbodi ments. Figures 9A-C are

schema ics‘iﬂomﬁnﬁ a Si th.@éo%% og succgssive.screen h
shots T 1M thE TEAPURET STORTE # 5CaNT HOUBOG P ISy SgHrEn shots
effBRdhEBMhButeFinG¥fate, Hocdrding 1§ SOIREBMbEdigRaW Ng a
sevent h group of successive screen shots fromthe

conput Eiguiaft sraf sghematacshomaigwthitd ssoureofembesdsinepireen shots from

Fi,qure 11 i n_exenpl-ary report ich may be

o Erhtr BT KERBIRLY AR T nF vsi on

syst enBigua@ TN-di afgsdhemsaeEshe Wi flRifth $rodp GfuieSssiddsdBeen
are schematics of alternative infusion circuits that
nelptoeom it esrappigninieaiBerdpeigias ¥ sarecppedimgnts.

et B BT 435 ARSI T s o
r fdinapb asmptetiniotfake, REJoAting b REHECRNBIdieisnts.

Figures 9A-C are schematics showing a sixth group of successive screen shots

from the computer interface, according to some embodiments.

Figure 10 is a schematic showing a seventh group of successive screen shots
from 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.
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The follow ng detail ed description is exenplary in
nature and is not intended to limt the scope,

wappebisaké | ity, or configuration of the inventP@RUB2009/047034

any way. Rather, the follow ng description provides

pr a%dE”PﬂiLEﬂ !D‘E%"C@IPTRSN for inplenmenting exenplary

ment s I'i'zing the teaching provided herein,
t hose ke fdl]edzlmgmettduédaiescn/ptﬂoh iy ecogriirgen hitate amﬂnglnmfmtended

the.e | es have jtable alternatives that can
i SRSl pe, dpEqaR i o cpatralyl Qb f G iy Rather.

I ﬂfe%l‘l&%nﬁlﬂ%ﬁ&fﬁh@@ PrAFER ﬁogdc'ﬁgaltlﬂuﬁﬁﬁ@nsefg?‘P{ﬁbl@ﬁﬁﬁt%ng)éxemplary
the present invention, wherein system 10 is sh

s@rpb@hn@dtSbWtduZmbhmwaclsng peowvigded hewgim, ¢hose wkillad) @stha art will

platform se r.4n Fi yne B and

DBl gl e 8% TEs i AL aiihec RS iy RIEES witized.
Sur r oURfdarddl RS DR Pdrdpectie FidhlTWAGSIuANON IsPt&h 110 acBPRIGER: to
in which a portion of infusion system110 1Is cont ai ned

( soseeRbeAHMENtY 9f EhermyseniShEetionayheysinf ypieed] § is shewamenpsrted

b TATHL PR AR08t 0881 )

astell 1Bi; glwﬂenl dtérds uptvaat feem taieire Bt Susdunds piatfdrafl 13, to
system 10 | nc| udi ng ar%ri p or 'hanﬂilp 14, which extends
| BHUERURLS g0 ISR SPRACIN YRICh; 3 pQstigs P (E‘anosyé‘ﬁnhld)p]é contained (-

e e 1 Sh PPty 38T ORim bhels WfhfeRiGIhRINR
t ptaiyuﬂsﬁlaam titted tugmhlﬂt mcorﬂ?n@toemetpo@flmoam ty thast skitlhé dy the art.

RO EUaRRER: e BBRBL BRI St SEBLA GeRebie Sk or handie 14,
CRAlchkl@ls &ﬁerﬁl@sfr&ﬂ‘ shOl 13hh ‘f)?b)dll%ltfl%lﬁﬁ ﬁﬁbe%ﬁt‘ﬂdc@ 180 @hereof,

i nteri or space surrounded b1y shel |l " 13; and, a nonitor
1c7nzd opost éﬁgu’ﬂmh wembtupmrq/ r@lm§btléyé anddcp wéuqhmsonkfsurface or

er atl of ..s
S SRR LG L frsr o BEForP rsBRiRb ey IR pratim, PRiomavte
| iduht) - AddovkrEto, soﬁmwdﬁgeﬁtp cahip@fenal & @ﬁlib&dltdsf@ RbStroller of
anot her type of user ut device, known to tho

siistang 0, whiehh s rawntedmxy @éh%weréﬁp%yu@@Wﬂ@W Sheill 13; and, a

e I
ol PREST BinpHF U7 by ARG ool or B ibR o o
| esce bﬁsysa:nb a0, lwo ﬁileo s@ackeds o dovicetfbenser ﬁ@de(re mtowrehscodedinput).
i nf ormati on) anner, a conputer readable nediu

cHAMEY S %F@Oﬁ%‘?& for ispagegraboduments, ARathge BPC o BERT sy device.
t te t t
R R 8 e RO 2 S KR BT} Ot dypes of
t heer upat dtranzﬁstmajém meluday firexnmptst, e kEylward psteen df@ontrol

WBlsFR PR E. B odat B SoR P Aeh Bt AP e TP AR ch

| fauherd® Yorhputer REdHXAMBHAmM ddﬂtaﬁ&iﬁg Pél‘ﬁﬁeﬁt‘ﬁaﬁl tRUAMe yser input
screen of conputer 17, nay be rendbte from system 10

afieviessmaly bomeuated oar @tbwt ptrfctige ohsysteas 10, as shown, or may be

tethered thereto; alternatively the user input device may be remote from system 10,
for example, located in a separate control room. According to some additional
embodiments, another user input device, for example, in addition to a touch screen of
computer 17, may be remote from system 10 and used to start and stop infusions, as

well as to monitor system operation both during quality control infusions and during



10

15

20

25

30

well as to nonitor system operation both during
guality control infusions and duringpatient infusions.

w@pepasizon of system 10, which is facilitated BYI/US2009/047034

conputer 17, will be described below, in conjunction

f
ohiaFaps, oy S fel i VEARR LS L. wi
pbcadésonhedllje:kow,tm cnmluectsmswelanfgilera%e handl e 14 i s

shown |.ocat at. an, el evati on .suit er so

ot asp FOgr Gt HiRbere P Spabeth RS20t D Boued 10 &

| Mdl@@off AP PEto mldl?@ﬁls%i [$nRbilWhRRIR lltgg-shoje%zlocated at
According to some preferréd enbodi ments, one or

p@n elsvagfonwhiselle for21persba2g geasp 1m@zsiﬁ1eﬁogna@m/wﬁgmf l@s frorn one

hori zont al n S veI n order t
o R idrE s i foro Ra Pt B R 2F ol 2ttty Ro8t5abdsred
18mbéedifreh@! dnetdriboth @hﬁs of Raeels 12 2r grelcBstéss, @lowing for rotation
perspectlve view of a portion of systen110 on a side

e bRl plabe fraavalh i exder , prawide ddisonal Hexdxlityifes; t o
| dal
Ak SR B R, o e o pedl

per sonFigutol B isassspeatind el b @ortonaif\sgstedyldt emm me 1l hof the
a neutral posi pedal 125 all ows wheels 12

22
t GALIRRE a&r@cturanw}ﬂlc(ﬁ?s Brisoumily tagvheslstlel s Figug klwlwrrates a lever or
mg&ﬁLst Raral is %témpfctﬁfgﬁ%fﬁiﬁ@oott Of heldefsoh, RAS f@#agps;ngandle

prevents a sw ve eel s 122, accord
t b sememdvocli syemrsl() ninemcutralyrselon, ARRI hISealtmmst\elnes:ls Brid122 to

may be furth res ed to brake whee 1, 122 from
e TSR GRS FR 40 A Reb i Re e Pl s e BE GepreSiTt to o
| aERbb@Hlon WERA @%@msta%ﬁ@aﬁ%mem nd Sacc&ﬂfﬂg' tB ghcﬁ@y

be designed to sl ow system for exanpl e,

r @Inb@mglemswm waichi wiedelsnl@?2 asmensteas eod maw@etf@rﬂmtdepn@ﬁaeﬁé(v brake

stem 10 i,ncl ude a
BBEAL TP 132 Rt FoTle ST A, 3, BT g s af R fon.
I aakordinges Sorp@b@bodivfensf brakikimakde dedigneX &b system 10, for
provi ding access to circuit boards of the

aﬁmn’f earialing dawnan|iegling ortdapgraeing tonyah fyrpher embodiments,

| 13;
%&{s?egd}] g? nfag qﬁcq]i%ehaa&lto Jbosf é‘g %‘&%ﬁg‘%g?&gﬁ%g power aJnac k
118, f BigusorBéathenglusysitem ddr becess mwbrﬂsaﬂshele 13 dotlexample,

printer 117 for pr.ovidin mentatio
pBIOVERRE 3G5EHP aHC%P%r%ngdg !*éyer%%lpe a%ltmﬁﬁfdcwamed within

Sbﬁ%tlﬁt%h&u abé that @ﬁlrr&!lnateﬁ %EI fsflﬁﬁ % L3 oghpna?l P88k 184, to secure panel

enbodi nents, system 10 may further i de a power
s174;p poyvenfuck i 1 8uki bomicytirerpysiomelt torgyo vioe spmwraadammcbr 117
el.ectrica

ope or .m addi ti onal connect or or
(RGP oS R SURbEb RN gy SR D and of
ﬁ@ét&@ qhidHe @ 86t st Rk@ItsS NBIsbmdé 3mbb i @X25Rk@a 10 fhay further
proxi mty to jack 118 or grl nter 117; these electfical

cnshide ravsiepsiripdyarhioawsikargenipneot weyrhenpweared, and one or more

additional electrical connectors, or ports (not shown), which are supported by
platform 113 and may be integrated into shell 13, for example, in proximity to jack
118 or printer 117; these electrical connectors/ports allow system 10 to communicate
with, other devices used for nuclear imaging procedures, for example, a PET
scanner/camera, and/or for coupling to an intranet network, and/or to the internet, for

example, to link up with software programs for various types of data analysis, and/or
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wi th, other devices used for nuclear inmaging
procedures, for exanple, a PET scanner/canera, and/or

wo 2009a83pd i Nng to an i ntranet network, and/ or tBCT/K82009/047034

internet, for exanple, to link up with software

P ' . . . | Msi/S., .
g Rl L O Bl LRI AR, ARG FEHRE Kvice
apevalers amdldr ckmipnbant serpliccsed apr oasedfer snlzandédmamoampoceeantd
sﬁgpliers dat a bases for enhanced mai ntenance and

[

BB PRAgRGBIvent . Figure | A further illustrates

upper pighface rddibr Afustiel Lppkd sifsdeudi g sREVEY Rbluding several
openi ngs 133, 135, 139 formed therein. Figure 1Cis a

papanigs| 1y 3 ebdsl b3 thrped $pewini Figuwd BWisof patistiyeenpi@ied perspective

wher ei r vabl e access, panel 132.is,shown as a

c Rt threde ol FBAehr e Ro R ar ey B 152 ighin 35 p Ganeourcd

eyRasR 8f upper kiffideng 1 awAYh awkdnexp8sedt BRtiftitLy a bin 18, that
therewi th, may be renpved from anot her opening 137

f Byaies dharewitippeay kasiemaved frgm anpthgperening Bl 7sferpedin unpsr gurface

b . Vi : ' . :
sl Fiebiertte Bho AOOHEh oRRAS e dfatith b s St HEFbe tifed
eabodiromripeniagd 3D n@scdrdbhgan thelilvstpita@lvénlieo dmeistespadings 139 and
sxsten110 wi th jndependent  access to separate portions

0

37 proYgieanseRRftUreTol ) W EXCBSEoRIGISERS R PR hpgrtions of
igl%éioﬁléystefrﬂo,%ﬂm@ 'cogtgin%ﬁtwifﬁﬁ)n 9@@! REdRLR %}éﬁ)}tcs%?ﬁp and

; and “openi ngs 133 and 135 provi de passage
t ointgn systas 10 parglagsnings d3dyhnds i protide phssggrvenys @r tubing lines

further illustrates. an ignal.. switch 102, [ ' .
oSS rasenafiel San oLy A arRTesth o8 mbry ich 182, which
f NGEE ONarPEm &Y SIS A be WhtVatddah b6 $gh ctien b KRS 10 AWith
and 1C, it nmay bé appreciated that an arrangenent of

f ederamasgo ffaguresdl A andi ppeit may bk appreg¢idteddhataheingednent af features

cenjunction w t.h hi tr.ay. 16.and conpute 7

PR E! bR Mrite 30D of hptt Fnth SR oS STRI 8.0 16,2m4

f esmpreehIm, padvidees @osively enshoafie hidd 6rpsiséEwWorkOareal o fdchfical
now to Figure ID, a schenmatic of an infusion circuit
3pgsonis] who pagratssysta@oiOpor at ed by system 10, is shown.

Fi gure ] r { r.cuj 0 ] Ly di.vi )
Tt o Pt di2ld REEE 5, ot ARG Bl LnElub YO Shich may
nbelincegoeutédshydeysenel 0, i showan dFigurs d Coitidstpacs cidQBBO0 generally

whi ¢ch .i.ncl udes conponents nmounted within the interjor
s _&Edélerp (NG A Wé‘l“fsh @sl}lgimpgn%ebmogmd@m caell 13,
ggﬁd J‘?&Bﬁﬁéﬁ’s@lﬁé,tﬁﬁcﬂ meﬁlgeg SR & nhddntedRl@HA %Beloigteﬁor

urt her ustrates seco part” 300B of circult
i spelce simaindegby sheabinl 3c s HHA wad 308 @e shiiedathidriy dotted lines in

assenb 0, ﬁﬁ% h,is. designate chﬁﬁﬁti al | ca .
AR BB 9 Faired SRR TSRt Py s Al Riucing o
206ki%h bbntbRcd /8GIH PeHcItMeILRAHRY 20@ twith isid@signated schematically
conjunction with Figures 2A-B and 3A-B, bel ow.
as a dashed line. Some embodiments of shielding assembly 200 will be described in
greater detail, in conjunction with Figures 2A-B and 3A-B, below.
According to the illustrated embodiment, circuit 300 includes: an eluant
reservoir 15, for example, a bag, bottle or other container, containing saline as the
cluant, which is shown hanging from a post, or hanger 141 above upper surface 131

of shell 13 in Figure 1A; a syringe pump 33, for pumping the eluant from reservoir

15, and a pressure syringe 34 (or other device or sensor), for monitoring pumping
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According to the illustrated enbodi nent, circuit 300
i ncl udes: an eluant reservoir 15, for exanple, a bag,

whoiovhse3e¢ ot her contai ner, containing saline BSI/UK®09/047034

el uant, which is shown hanging froma post or hanger

1 IS f ] .
aﬂ%}s{%?ﬁ‘gégﬂ%? B9 \gﬁféﬁ %%?%é%%%{\%gas t%hh)glue)lleua P { %#ﬁﬁpeh’%iuant, a

r esleniscoopre geberasm@ 1 athpruebsirieh thy ffiltegel cBdanf orpuntpedrto create a
devi ce.or sens , r nopnitorin unpj.ngpr.essur e;
kB R O et L g oy e PR R R Bt Soncyeed by
U2 RUTRIRRIUARL 82, &id AGkiEH, %%hﬁpe? c&ﬁﬁhﬁr&tg@ﬁergt&r 21; and an

t hrough which the filtered eluant is punped to create
aadtily dateriov 85 doumeasuringthesctivgy of the cdlatadiechasgadyfiang generator

gffldﬁ !Pf leirtola ¢ geeéilb%%nfgﬁ 1r$ﬁq{nﬁ¥%e ﬂe g)ﬁﬁ?%el%%te via a divergence
ge410¢ 33 WP, &iltier @cnsi wakte d6itlc\I3tor thlehSEh Phtichbliné 905p, for example, to
nmeasuring the activity of the eluate discharge “from

g@m@t augse ofthe radiophawnacewiqst oupigentp dqubarik W]élia reference back to
{%ﬁ& %,8&9&1@1% IH?%WS? flS gh'&%n %c%%gﬁ]g tol\(l't ﬁg% H?E%gﬁb‘{%h opening

pms emt distabendMepof; f\@hilcle,)aamlhﬁlg td @omapmbbdlmedmsmcmfdes a filter.
t he radlogharnaceutlc | eluate ‘ﬁ% a patient. With
A

rB%t&néH% pcray Be g9 OIaAOthBrall* “PFlﬁée iepiginjection
i |
13 S\H[b @6{ ﬁﬁq}n g %&fl{fﬂgr%g%t lw% ﬁfo REQUR C K r ApEA kS Shother line

g to sone
eﬁmmdunuﬁtwhwhnxkude&maambhtemfmﬂahmemnvémﬂsmﬁﬁsﬁnmmwnpb a

be cou to th I . .
SR e Suee e courtis MeJine Dbk HE Roes yR Hulifnection
| h&RSAPHdBBY JREmf %j@ét% SFmARRERRAI AdiRE s(Bl@incshown)

whi ch extends froma source of another active

subst ahigere Harllusiratephecluantstbieg élnag@h toupl¢tetogessevoit 1 nand to
s coupled tag.t Lin .hat
. m%e?? o B ek, 0t (RSB bR aRBl b8 that ppening 133
ide@ el pageigtivey forlbsiianiies 3¢ Quwner ki mtdnus tpaat esrr@ihded by
uant tubing line 301 coupled to reservoir 15 and to

ghedl 133 Aegaedingior S‘?H?eé?f@ﬁe@ﬁ@ empedipiegisy erening. B3 ingludepa

b rs?sa AL Wgé/ea egpth%lﬂ@’EVa‘Rﬁefgh% %)T% u%ﬁtgwthgcr %‘?Eﬁllﬂ}l om reservmr 15,

S pm élesmtfeflomwwthbgugﬁh@lehmg 333 Ackity dlowgng o uS@mE assernble tubing
eni ng 133 incl udes

d enbodi ne p
[%ﬁ@k iy Oge%rlgtq%it Lﬁﬁe@wrﬂpgnung dRaguhih ptaﬂvefgq%@ passageway
0
spa%gtm?lgéSbﬁﬂogﬁeﬁ%lﬁ%%%ﬁf%? LA B
assbmrbhenﬁsuﬂllehgﬂfumlmr@@ppdm holdghs topsefa:bnlg)ld,%r exankeeyidneng

i %%528@%5’9%9“@ i o e et Pl Bt o

1§@Qggbﬁ@@;§negﬁ% 13 further supports hol ders
to safely hol d, for exanple, during transport of

S y st enfizore o furthen ilustrates bmqﬁlgerl clysas tubhigt linexd0a rv?dupled to pump

3 %p ag dltvlgl%regéer\% e § ﬁ')[G WRICR y elther dlrectl pu%%je/d eluant r%ﬁlrough a
tubing line 304, to generator 21, or direct the pumped eluant through a by-pass tubing
line 303, directly to patient line 305p. Divergence valve 35BG, as well as divergence
valve 35WP, which directs eluate from an eluate tubing line 305 either to a waste line
305w or to patient line 305p, may cach be automatically operated by a corresponding

servomotor (not shown), coupled to the controller (not shown) of system 10, which
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Figure ID further illustrates another eluant tubing
line 302 coupled to punp 33 and a divergence val ve

WQ@2BG 152826 ch may either direct punped el uant tPCDUIV0$047034

tubing line 304, to generator 21, or direct the punped

e uhi ' 3 ' t :
e B L T D SLGE Py fbrtine
dforenperatie infasive, t8 9¢¥ycrwhioshotiadephanekadtcel toragratiamt, for

el uat ubi. ld 05 either to a waste |Ijn W. Of.

C vt A e Ss e erayic R B LB e AR 1 imialy set
ORANIRLES UM (& cEREAIES PR NYerEi QAR5 WP A sc AWMLt cluate from
coupled to the controller (not shown) of system 10,

viénchatenintool asts botde 83wl adbidtyalctector dmdateets vl gesired activity of

i o il B R TR R oPRED Bl AR s B ot

atoPdtdceihe cofrédpofdialREE o-btbE i ¥ Bral¥ O3S WP dgnisdrtifg the flow of
i magi ng, divergence valve 35BGis initially set to

delualetinte|pgient ling 39&m en egosding to seapicrabedimgaihcacy gipyescribed

3 . : . ' .
ok bRl PR ARSIk A R
destdspehdind scrvdmyotof totrbacedivagenccatal watBiSBIG for bveitig the flow of
feedback from actjvity detector Zﬁacauses t he

cOHEHdPogeh bypatsBet3 08 red eup P Har At s Braéeip flyph. g push
F 81yS&haty ?érﬂﬁn@g\ﬁ!’p&%t Hh%%%%drig%n%g?atﬁén?WAgéor};%{gg% Some

i nt’o patient ne" 305p. 0 sonme e i ments,
oambodimpnssthe ichiecblico mayelsofditehethe bera¢spoindisg passedtor to re-set

th h [ [ 305 t |1 [ th
o PR o P DB RORR westE pSTE 281 vk o e RSk Ry U by-
35RG1H8B08 N 8 dok ROp gt Hhawisk oeLuamt tRrduah I0%- RASK

| 'ne 303 and into patient |ine 305p in order to flush,
ogenstasdr ZHny Aetarding to sora¢ niegyrddrmerhedseofiopkiatien,305prtdint o

the patient. ording t.0 so nmhodi pent he

coeREh: S ERLE Qo 2RAE: BERELRR gl Bumped throueh
SBY-pAIVNR 308 emhRdReily dilvenigeihedlowabiMbe gR¥Ritracioironef dluate
waste bottle 23, prior to the flush through bypass

| inerEEat ling3Gpdata highgsspoedain eraektofnusinvthsreleate mmnpatient line 305,
t hrowah. Line 30 : at i 0g:

L DRRAT L5y LUK e IADEHG st AR ARILs05p and
Sintepiticnn SForiramplewohde thepaeailied bethmaoflead ks fitetal into

bel ow, .el uant i s punped through_by-pass |ine 303
i Rtsat dretons g theny arermce VehF 3FB0He S%ﬁ%éw‘ﬁ%@w through by-

\S’gésg MRe 93,8hd ?e@d bFE%g a8 iBRbd ddiRtcdd8 Rncrkse td M@ lte of

eed, 1 n order to the“eluate Iin patient 1ine
3alsanttth betsipyn bprosiasitaly 76miioiw andtappkimitelyi I0Dmdtmon This

of elyate out .frogm.patient |ine.3Q5 d.J nto .patient
ool Tcing ool T RE deilo rISAS JoTaf sk TeRuBTk o e
f |sQiegided ok Batidk ir§&ttioh laRE a 3NPratciFbu@A &8 GHhive D Y &NERited, for
valve 35BGis sef to divert flow through by pass line

3ogmplédo bplewcppfoxpmatsl 3 neinibanadinyst @xpitad floworisasey be
g%fﬁfgﬁ%%‘r’]é’teﬁ aé&nal%yﬁrrﬁglb( :i'ﬁg%dg% ?p %%I}e %c%?s@éﬁ?t%(aég%%e%ls&e created by the
column of generator 21 in upstream portions of tubing circuit 300; the excessive back
pressure could damage filter 37 or otherwise impede flow through eluant tubing line
302.
Although not shown in Figure 1D, a number of sensors, for example, to

measure pressure and/or flow velocity, may be incorporated into circuit 300,
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met hod for increasing the injection flowrate, is
desirable, if arelatively high flowrate is desired

wo 2009p332€ent i njection and a flow rate throughPCT/US2009/047034

generator 2 1 is limted, for exanple, to bel ow

aQ&B%ﬁ%ﬁl OITC ¢ t%fHSaéé;ﬁ_ mdiﬁ?éﬁtﬁ“iﬁ*oﬁ& ’EB ﬁl@hlt(tIJ f8¥“ﬂ5@taﬁoﬁ{§1¥es for
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3500 Ehaorscoel PATRHE [ BCR R B S de: isdQebpnricticn

3§u1@a[blé3§éﬁ§6r¥\"fo°t% ?,rm%éeabt)b@mﬁ;m& léGé“kr%waﬂtBtthés‘éQkﬂEd hh DR art.
Al t hough shown in Figure I D, a nunber of
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be i ncorporat ed |nto circuit 300, include the

Quness Gireys YLhvedigh ovamoss Rk yperpieseynd; %Wﬁor detects
thﬂ)lt'l'e@hgﬂ ‘év A\@ésﬁ Ve ﬁh\ﬁtnfegﬁRJe%Y risBict Al lpﬁd)(ﬂﬁ@é a corresp?ndlng

processi om S| rra Instrunents,
apabsivi eesﬁ%ltwe atltplllA‘kl@lEﬂ; whith eragritciratited teths lsysierhlcomtroller and/or

ter. | t hat
CHTBYE  (ONBt BEE TP LTI SO TRy B RTRIAGE 1o fifasion

PRE It FY0asSivh Bty Prahs 8lcQRndde hRh@hnt 8V @k haRhelifdsIPint
INTR(leEK(r) o?ygg e%/og nNY, a sultl)g diary o §1M§gne1% P%lon

oclrcmmtverﬁ)@c & faptothe PRQ) Preﬁﬁur@iﬁi)cg}mm@;&etmrgeay ]gﬁp@ suitable

lt[ neeﬁ{yg r%gRIgtS%lé% gfnen\ng% ?Cg?lél% 2% L@%ﬁr tycé? an 8%§u%e sensors, for
ce;tamﬂ@ QRgildrgo BASS kN@wi QSﬂhs bit\fer K106 Ppitesstir@mahitorivy, 6lay be
may be routed to the sa/st em control | er and/ or conputer

19mploxedin infswnsircyhp80t ype of sensor may be

|ncorp
o b0 ' A HIEATLAP: SLGUAL 4300 s B PR s s
| 0 wsd waste bmﬂﬁ 28. 306 examprs bf suchae¥ae3, fvhich also ernploy the

be a SUItab

Pressure-Cc SI on t ect
é&*‘#ﬁi’ﬁ@@ peSphes allisowh pighe Biindihagiteg bicticgbeyel Sensor and
AL Y eB8iAloud m%a%&&&%%%ﬂg% ESARTROPERR) AT

ose known in the art for ressure
neltirbagivielyy forreaymble, anfIPOyE gifermounfteds |sdﬁccmtamad tiq@dGBensor

SR oVt Sl pTor 1 TR0 e 5ol Rttt

D'I%oWé@ﬁbl@t&é&%l%r(ﬁ%lﬁble%rﬁ T 0aérse, BERI WaubPuge, NY)
af orenenti oned pul se-t ultrasound, are the Drip

Chayribe pm[piqy[gd to @@Q@ [th m@dq:veém dAlternately or in addition, system 10 can

include additional radiation and/or moisture detection sensors, which can detect leaks.
With reference to Figure 1D, such sensors are preferably located in proximity to
fittings 311, 312, 313, 314 and 315 that join portions of circuit 300 to one another.
Some examples of leak detection sensors include, without limitation, those in the
HPQ-D leak detection sensor family, and the HPF-D040 fiberoptic leak detector (all
available from Yamatake Sensing Control, Ltd.). System 10 may further include
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the CLD / Continuous Level Detector (both avail able
from | NTROTEK(r)); alternatively, for exanple, an

WORQ/T532pe nount ed, sel f-contained |iquid senBGF/US2009/047034

(avail abl e from Yamat ake Sensing Control, Ltd.), or an

S . . ' e
ChufihubRonRiashe HhaRnall sl aohheut 2iely RUdhy e o
e oipdudty emmpiemﬁ sacln sdnlyersfihakidt mePeim-air,@dteJtina(EMD) Sengon, that
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preferably located in proximty fittings 3 11
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0 . Sone exanpl es of |eak detection sensors
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det ect AefbrgRiRse Eho@@BﬂnbNdmﬁﬁﬁl thdrendtinic 4494 thd KO Rrs6rs, the
| eak detector (all avail abl e from Yamat ake Sensi ng

cesmserslare linkgd ynto dyaseasirotier qféystpmrlpr?@ﬁ/or computer 17, ether of which

Y SRRRREL SRR 4 SRR SR O it BT IBE Borgeted.andror
edpiplation 06 theustr, snsarisorilfz, ddecrhing flodd kvela) pressure and/or flow

Detecti on (PAD) Sensor, that enpl oys pul se-type
urhmwal(tﬁe? QPWPB‘@E) bY @2y dedEt- pmrar%mag qufilsré% der example,

IR b e I BRI JAPhBCRln SEREHRRI e ciruts
dwhet@tamanomﬁlydmm ndztedbtedt@trmhlghh ghtedhend/abiorpgovida gsidance, to the
(bo avai |l abl e f.ro | NTROTE ccor to, those

Hashe T parEieting i emaky i bEE S naEne &1 fernaiyfe
smrﬁc@mg hl'llﬁhﬁﬁéd Iumpr%&éaq moratwﬂch &Fill BE dS3¢PibeAbAIBwW, may
and/ or conputer 17, ther of which may provide a

silgmaiclude aa}’%@lﬂ oﬁﬂlewyp%smfmnsovmen a flow anomaly is

det ect i_nf or t he.use V

e S SRR o el BleuR .31 S o Bl s o Sl Reine

t EHS@IMBEI ZUOre@bllees&Q&e poaigd o€ tirdudt I0YfrHa vﬂﬁ@h RARAEREREiation
to display, for exanple, on nonitor 172, raphi ¢ of

i PRKSMERatei Wik the 3o tiRRe diah DeiioR 0F ﬁﬁtéenéim@ g%ﬁc el must

0eLs A0 RAPTRLYMAS.BARD 8 ke th3othald B0 dent for

cinjéogioh | orgn bider anlenaduyledltd sbibkiet darbple vidleds t)thbe dberibed
alternative infusion ci its illustrated in F| res
1 og. 3%? éw%qafp%@n@sﬁ&%ow@araﬁeﬁyatﬁm f}%weawrg%?c AdTame
iadfion %glshféfdlﬁggs%@rng %@ 83‘066@4@ sS tim Wheh YA 'itﬁﬁérlon is taking

erenceé to Figure I be appreciated that
spllaeet ar n@elagsaittb Ic«yntﬂﬂ@es&rIEQmmlkehMEoﬁmbmatw o sapfiple vials.

t 300 f h t t
et i Bt Simp ke 1 aioR b RsR s peepencl ar
| iy %aﬁ? @andﬁﬁEr%bMoﬂ@éﬁv%%ﬁéﬂcea FOM $Ricel 0,78 order to avoid

assenb 200 in order to be coupled to the patient for
exposure to radiation during the infusion, and, according to some preferred

embodiments of the present invention, system 10 includes at least one means for
informing technical personnel that an infusion is about to take place or is taking place.
With reference back to Figures 1A and 1C, system 10 is shown including a light
projector 100, mounted on post 142. According to the illustrated embodiment,
projector 100, projects a light signal upward, for maximum visibility, when pump 33

is pumping eluant and elution is taking place within generator 21, or at all times when

10
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injection, or in order to be coupled to shielded
sanple vials, as wll be described bel ow. Thus,

W@ ewbnssad personnel, who operate system 10, aP&T/US2009/047034

protected fromradi ati on by shielding assenbly 200,

exgh S

Fac 9?33 ﬁp%ﬂ@ﬁg efub t@é@’g%{]‘%gﬁ §0¥}Ig§ﬁs%;aéﬂ&%}t§r K [%ht signal flashes
coh hstoff @»ﬂlenﬁheestlumt & henigndisenqol feorn igahegatoDRIF imig waste bottle 23,

i nf usi on and allt ontrol st s Ie collectio :
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abgl@rhdvmg atfostsapha, forieflisntc ¢lapt shatedis f@emgshwfrted mawsatte betlc 23,
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abiedtied rgﬁﬁ&ﬁ [k 308p &r ihfisioAK Lt pfog@&@r \Othay REBEERBRC! a

back to ures | A and 1C, syste i s shown
i mora@pisdy Hashinghliehsr fef examanic, eroapm@um@t@év Bye yreendss gipce a peak
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|s t aki ng% pl ace wi t hip %enerator 21, or at all tines
ajang plaggmay Algo &F dngernoraed By aysigm 8. e reample,
tﬁ‘s e e S B e U R S ) B Aparent
V\asatchstbmtetfkc&nzgasteraannglm gh:tcostrglrmbmshl nes st ead| I y

when t he, el ivert o atient e
Soen, | BRnGHIERE Goled P ilatney e et diB et See' 105

PIRiRIes B ohdaridogScaAbtdi@or BaMity gorﬁrdcl kdsBL afdPdiRiuit 300 is
indicate that eluate is being diverted to wast e bottle

28xpaadell toheeludhélerments for angtdmmtw@llactm@ﬂﬂuat@ Sfmﬁmmf@t

iRl AR BSEE e R b e RGP AR P 56 st setof

nigsd Alteiies elbedifehtsga e calldceby refsbla@hilmuégrgbd intd Gifcuit
exanpl e, for g&gr oximately five seconds, once a Peak
b3 siowpstr%w} vorgenoy viekye dSMER prein comuienigatiga ath tuping line
[ e

R0 SIS PG UL e S T uoRE LRI tne So0sP.
t &l baah thentsesvanandsthe dk$d’@hbfaﬁﬁ&1reﬁb}tatﬁdi f0a m)arate shielded well.
i ncorporated by system 10, for e i ncl ydi .

A (aFBIREAP &PFRONg POl REsSC £ ﬁ@%te&n%@qﬂtse W&étei le is

t
0 oo B R 8 B AR o T B Fne 305w,

t at g dmccahbhatmg st mtegtattf&f intt ehidding cbsrerdl 2006 yQuaity ¢ntrol
i ncl udes an ard ecallb ator for quali.
BTG oy 2 Resr T eliRRT 9681 velo, Fheritnern it Figwos o
ekgnents for an automated collection of eluate sanples
for activity neasurenents, via the on board dose
cal i br Sthsn magtcmnge n@sxs@naw reqiresér cofptiingwaste bottle 23,

| getlalﬁln é,t ei%gf ng:%?s ttge %ferbcoaﬂq prov186(i %roug %p&%%g r1¥§)1n top

surface 131 of shell 13. It should be noted that technical personnel are preferably
trained to empty waste bottle 23 at times when the cluate, contained in waste bottle
23, has decayed sufficiently to ensure that the radioactivity thercof has fallen below a
threshold to be safe. Opening 139 is preferably located at an elevation of between

approximately 2 feet and approximately 3 feet; for example, opening 139 may be at
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300, downstream of divergence valve 35WP and in
comruni cation with tubing line 305P, in order to

w0 ewenss2qual ity control test sanples of el uatBCT/UB09/047034

tubing line 305P, and both the reservoir and the dose
Cal LIRG AR of 3P ok REALIS B4lifkchds, SERAK | BWAE lof platf
Acc%rgga?fr?g Otoﬁgroseco%]g seu?c %?’gﬁheggﬁegfﬂﬁgge%rmko pratiorm
e i dir pent devatias DE afodxinetdB 32 snabon withuegect o a gowd/airface

the qualjty co ol..test sanples of eluate, via.tubing .

| v Bty herla 12! do2uttaranatgrofs e Leubiimgy. opening
shielsdeagsaasemahy paQ 13L4aktiivhik BP&H 13, QG818 %id or door
will be described in greater detail below, in

c 82} (hgure 8A) wayrbeHiftpdrasary grong B compantmenti of skig kiiggeass¢mbly 200

10 i h i le .2
PYRLEAR VESEbOTR ch0 I BRI BB Ree e kit S v e
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shoul d be noted that technical Eer sonnel are
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b@@@@ﬁﬂ%ﬁb&@{arﬁé}e&systgmﬂ&éﬁ cRApYah HIdxlpterl e nighyolwag
f ' vatd
R e P b el e BB Bl Qe lth access 0
swnritabettlef23p$ gtchidy faclltBed.cis dascribnd ebeweatlihos inbrder to facilitate

approxi mately 32 inches, wth.respect to a ground ..
RS S Te P A iractioal 535 Lty e Rplh ARy atign system
t Reschhitdshltatisdu@Rb i oRAY e el@ﬁ%ﬂﬂs,nﬁorﬁ%xgdtérsfo@%ﬁ@rﬁﬁl‘é{jvigy

lifting panel 134; just wthin opening 139, a shi el ded
| £kporatignor r¥2Be OFingtis.eln2um) cvapgratyen tyipf sesdcrasihy wares gpmponent

coppart nent of shiel di,ng assenbly 200.that .contains. .
CRERENTR el i P FRSFRR ahmPaR iR R g s
| tepaiycddfeord By €tts, ainddththainc® peTirA@d 13 Be PoVAdIRSAE GRS
to ot her éorti ons of circuit 300 for additional

nidintien daeetopriv pivad faes draiy chociding hypinrpther cnghodEpeiity circuit
A ; e ' .

o AIEhEEaMAEL SRR NS My HE b 0 i ol i eftne
whhahthaubmatiee do gerddrint the bepass dlush dat sasdescibed dorvecbreferably
and/ o en system 10 i s enpl oyed for | atively high
ki gg&aawltyre%wa@téﬁ@w b8 %%@t&ahgwe%%@one |

bur denfoffes 1AVER FORKER: ARSESS 2 pRirWRAIRIRA HHaflo Exlctnal

greatly [1tated, as descri bed above.
oredessed P, adiidhi drafemedsi eppeanadareidtl of sletel 3 divodiampis, s order

o A ET BT T SIS s oG 2 e T AR Eish8om focgied in
WBoRTmit§ @ poRK 3FRhifscr Vi B WENEPRSIAS 88 15SM@NiA Broximity to

osnosis. I'n an evaporation type system the water
copguorgeht3, through which tubing line 301 passes. Another recess 192 is shown

formed in upper surface 131; a width and depth of recess 192 may accommodate
storage of technical documentation associated with infusion system 10, for example, a
technical manual and/or maintenance records, or printouts from printer 117 (Figure
1B). With reference to Figure 1C, upper surface 131 of shell 13 is shown to also
include additional recesses 101, which are each sized to hold a shiclded test vial,

which contains samples from infusion system 10, for example, for breakthrough
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of the waste is evaporated, while in a reverse osnosi s
type systemthe water is separated fromthe salts,

w@pa/15332e1, once confirmed to be non-radi oact i RET/Uy1089/647034

radi ation detector, is piped to a drain. According to
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f dmﬁ@@tes e dgsd mal sluﬁlﬂa@@ucllag a(hfan@h & $impBfy menipalatiom thereof, but
in order to.catch a il s f n1|nfu3|on one
of FE88E b8 o RhesTR yRartBeaSHBIR By S ol or
Oktrdpa @9 be bhployabifeihanaliss reservoir 15, and in
proximty to op enln? 133, through which tubing line
o

301 paééé%lonairmemé%c d 888t shopmitermagdonbin bF.macither side of a
BB BUL %8, A B O FRLD, Pl B6PES, 1A
apasainat mdy,WhlﬁSh cd)mfeu&mﬂyl traygoetrbid 08 td ostorvgaapador @collection of

technlcal nagw$ and/or nalntenﬁnce recards, or
pPUPRYIEY far FXApR{Sy sharp gloves tuing Ipes. £18)- . INiPLORe PEMOFeFreaptactes

t ?Sd: hgféroF ah L H’pip sté HBﬁt € widre 95 ngéceéiﬁ?lgilﬁ‘Mn 18 may

SO i’ncl ud |t|0n reCGSS ar e
ehec kmpmexiearf Wasteh Slllaih & pebliapibetr tlestfommahtlonmﬂisupphes for example,

ntaJ es fr nllnfu3|on SyS for e

OB DR RTE et Ry DG BRs AR Pt soG A ERCRerfs one
b@r ﬁgl%card'dﬁf‘ogal' RehfMsalc #RfRl in 0RedrAMbre AN B YL RBh@InYrs, for
test vial shield'is shown in Figure |E Tﬁe test vial

s briastpde, ¢é cmntglumbaanan@owéfoeﬁta@l wast oot thandhatmntgmeénn

h
| 80 bpl 3R Rt oSk SRS ingh B BE PEGUREPRRHIEL oy o0
ohttdched ®huhell d3, Jepgrafeefrdriebid 181st rates the test vi al

shield |nclud|ng a handle to Slnﬁhéfy mani pul ati on

t her eoFIZUFAA & 4 mrmm%wéwrf isigdang nembly 208stccoiding to some
S Jon sl.i

o B KB o SRe e VAR o€l 3hd 2R
18Qcthee itshombe ﬁp}ﬂrmﬁecﬂ thabopbnil% 1 irenipeesursicd@30bf shell 13,

handl e 182, whic¢ il es re in 18 a
f POidspagqessyig a | ’FE 312 5@% el X(ﬁlla?ffo She-ﬁﬁ digg assembly 200,
C%}’cﬁ@icﬁ%h&ﬂ cHOB Y fp'am]n%ng 5926%1 18 tceﬁtﬁﬂlea ﬁﬂﬁ)?soft g%nerator

['ection of supp or exanple, sharps,
t ubsyn‘@nd l(hésr exetple, generattnt 21, q»[m/l@rslymtredmcede ﬂitsthohlelsbe noted

1 0. th nd/ t t wh :

R R R
W@ﬁ&r%e e t8hoRAGERGhMofc0fentRfr oP BB |18 MRGease system
supplies, for exanple, deposited therein during

i npqnmmfﬁcl@n@dﬁ@r eclativabcloehl ivalgntecopstation e bsdngefthese alternate

oer%bodlments tubing lines 304 and 305 are each branched for parallel flow through

the multiple generators, in which case divergence valves may be employed to
alternate the flow through the generators, one at a time. In others of these alternate
embodiments, the multiple generators are connected in series between tubing line 304
and tubing line 305. In addition, a reservoir for accumulating eluate may be included

in circuit 300, downstream of the generators and upstream of divergence valve 35
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or nore additional receptacles are forned in one or
nore di sposal containers, for exanple, to contain

wab@eps23and/ or radi oacti ve waste (ot her than tPEr/US2009/047034

contained in waste bottle 23), which may be integrated

| Q0 i/ %&jﬂ-@cﬁoﬁ fyif ahferc @HB}B th %jmé BLRs. E&b@&lﬁ%ﬁﬂqgcl{lﬁ’mg

shel’l separate gure
pmuﬁ[pé@ péneentaris @nd/of ars hllueﬂe desegvoa:samlmbtqnd?;ﬁﬂ;p mdmremm@red to
resent i nventj.on.

E sone amomwmnEf&g

r BFET BREaSS B Uy %Sﬁi Oft AP HareCtpy, fﬂra‘ii‘aﬁwle as
a@@&ﬁﬁ&ﬂ&%ﬂwHh%bnﬁﬁéﬂhﬁﬁnﬂﬁ urdsn2upger surface 131 of
shell 13, provides access to alid or door 221 of a

Si dewaAlccqzdmgch t@mnéiosilmglt adeseratsdyn Paore Whi arfenaigdeéiaint! door

nt sized, to a
cach SRR GURATB IR ro BN QB syt 113, than
ggRepakias 134 ancDﬁ@YlZS) wﬁhyh priotTdeduesslto the conpiride®eing formed
not ed t hat, accordlng to alternate enbodi nents, the

chrﬁ sidevrath 202 ﬁﬁ%@lé@lg@ysemb&e@\m 1o @otain gva$tabgtélee?ﬁo@ﬁgmeV1ously
865@1%9(1 WhE é&ﬂ%ﬁ] 199K sgﬁ ??L%Eﬂ sheﬁrISGWJ %?nﬁd,

i NCrease sys m oper at’| I'clency for re
hipglrated 2inap pe hﬁéd out. frdnrn as opanind 23 h@sguraBne Wh&th&nates with
enbodi nent s lines 304 and 305 are each

bii%m@@é@f ﬁ@?wbli?% T eIV eRrGHgh2 t-rdighincudpgits own
SNEHRLORSy bk Beliftlf Q}éﬁ*@%ﬁlﬂ%ly o Qﬁ@ g@ggﬁhﬁf&yﬁ? otls, thus,

npl oy€d to alternat ow t e generators,
oaoatingitot some. préfierrod hmbedlnfentslmé:ﬂ&: @kscat mxteion, the elevation of

di.nent. S, ors are con ect
SERR oL St Fudinl, Piok 583 \Ehd Sufiis PaT abe cfhinet
agflichir®Ns bawess 8ppBkimaAQy 1366 URH laphloRtn ALY BetMBYorlE: to
included in circuit 300, downstream of thé generators

af?dllmqis an em@n@mlccﬁtamc g?errtc@lm@ll pers@BaPto lifh gosmjtamdlt usirom the

R AR R g af R T S i U R dting assembly 200

r e&eﬁwcnea inf @BmendrRtTp oL Rigukel £ MPpRYRY 180 ah@Ds Bhre located
manage an activity |evel of each dose, or patient

i #fj a@cl¢vgron PB@ppé%m@teév 12 mchiess withpewesiep dhg, lopir surface of

c r
FRUHREILE 4L L] T oD B Mt AG 0T i i o he
d gmund! Rurfaee @pbo mt(ﬁdwlastelsal 211 pm regll. Rigire AL, fuftbcfr illustrates access
exa th respect |atform 113, than are
n? lilmbdgw ferrt zée& b MRIGh TRt Qege%“f%k {hef system
@Rﬁ&&zﬁ%{‘fﬂ sggf‘é §3i) Jl BFREh PMitBcddsd Fo:génera
ttIe 23, as

shleldlng a 200 to contain
previ oE@u;esd@smdl Meﬂmh‘e!ﬁékms@anelhdmz dosr %Ieﬁomﬁ'aanbdrér sidewall 205

|1 22 ) t
> iy 30 of PR g s ST R0 55 o BPIGRE Rhoifera o BRp et is
WadcBssiO fhréwch SFenfipgtenalrkhd0l3, afd WaE@NS (hted %Hﬁ&éﬁt Phe

21, which includes its own shielding, may be between

appmeatineit englozd barsétleapPradti Faeckepfdass ZHuRAS aretshown being

attached by a corresponding hinge H, and another door 227 is shown attached to
sidewall 203 by another hinge H. Figure 2A illustrates each of lid 223 and doors 221,
225, 227 including a handle 232, 212, 252 and 272, respectively, for moving lid 223
and doors 221, 225, 227, in order to provide access to the corresponding
compartments, which can be seen in Figures 3A-B. Figure 2A further illustrates

optional thumb screws 290, one securing lid 223 to sidewall 203 and another securing

14



10

15

20

25

30

according to sone preferred enbodi nents of the present
i nvention, the elevation of each of openings 137 and

WQ@3W9/15932h respect to the | owernost portion of PETES2009/047034

cabinet structure, is between approximtely 1 foot and

a@@%r%'l @Elﬁb%aﬁb()?%‘f otHeP n%aqg For s@ch th% H@&r? v@?%h are known to

ergonom c stance for technical perso
gﬁnecr sitilded 2 the atitmdy lomintdrporortd d%ach\srdbwan\@ﬁ 0r203ng0% and the

oSO Mo A EEL 2Rt Ry B ARRGAALY R Trom 3%

oRaRh&ESedS br aBsh ABd: 1@0&l sﬁ&mlﬁgnﬁte@u @A@t\h@ﬁ h@emoafed together
apprOX|nater 12 inches, with respect to the | ower

sagchulieg t@fmpthadﬁlgmmnltmshosc skidied anthe lagvat i on of

S0t acecmyBity e RER MieRin GEOREL o1, SIS o open i

f w tih@drdididettsdn, gérea&roa@qaaﬁd pangl, Wi cfceh@lct BhdddtoFigure 1C, a
security lock 138, which nates with a framework 19 of

< pidhesormoncis prvEed i boldBach of dgome2 It 423 mopencd
PR YR Plgb A nediohe P95 E Bpr il o] tiiffoudts

( pinglvcaisB Ahgat of tuckbidilpgrsassda nbd/pr Abthg Iwres of c@cﬁﬁﬂ X®es/hen in

anot her conpartnment that is_accessible through opening
18 ngidstaf @ maipignanes progefens. Fagure B ey PeEnsslEnyicMfy framework

C O4rg A %'E?Iﬁhetes%l:t% ﬁf S?lyteﬁll ﬂﬁ olrc(ijgg fo so@?&&nﬁdlﬂ%ﬁﬁo which

221, 225 are shown bei'ng atfac y a correspondi ng
hlamjpecompoanmi 18h o¢ merntdddrig@2 28 imcledesvm atlirgehéddaidal view of

[l 203 t H. Fi 2A
o it Grononicrt DY, Sardioegons pribogimetsy Fige pititiydes e
@Jlﬂlbz(ﬁlegt?’la)l i8diddind i I@‘ﬂﬁn 192 woﬁ‘éﬁﬁﬁ@fng‘f@ Wor £28! alt®P¥ §R6nd pin

| id 223 and doors 221, 225, 227, in order to provide
aé%@grrc&poncﬂmg m)d(msZQén@mh g»m:lﬂiipé% mshtdss aWhict endc i3 A d 93B,

een i.n Ur fur herlllu

o Pl A SRR o 23! B MR Mt S5 bR door 221,
smif\a@blh op&hin SEH RIS D2 S 864y huRE PaQthEdlding cad deyB 193B of
201, or other neans for securing the doors, which are

kiewarEonHiBE @15 k931188 inr firblediesetion, payamsew F, and then may rest

I
e el oSS 3 or S enf 3O BIMLEE
beorrefsﬁd)ndlﬁgjakfbryendd%At t 23 &‘)/fcoaaltﬁdl 1mrtysuhtead].ocbmsé I‘dﬁrmtlon per
ot her kngmn shi el di ng mat er n.assenb

Y Ror A BTG (P HEN S b EEB0 el o P rgitke way for
| fhe c'ftﬁl 3t do@‘&cﬁldﬁﬁ‘ﬁ 15901% he1, Y, #a{an p%ﬁdoﬁﬁﬁhmt 191 in

doors 1, 225 arée hinged to ‘open
dimepmlpml,tlopema}d:rer&em1ﬁlgm® 3. and, with reference

back tq .Fi | h o1 i
Dok ol Vil GG taite S SRS Dinid Sovnd PSS o
t Bab&AMenRlo Wrbd’éﬁt fﬂ‘?@f{tﬁ)nz&i]-edg%?o% dbsomsf @Jehhﬁ@door 221 to

closed, which could pinch/crush fingers of technica
peresordepr 2Hdfrem beingiapgned, nesarstw B, Flgiopt 2206, nowbeancilper

arrow C; and an edge of door 227 overlaps an edge of door 225 to prevent door 225
from being opened if door 227 is not opened, per arrow B; and an edge of lid 223
overlaps door 227 to prevent door 227 from being opened if lid 223 is not opened, per
arrow A. Thus, access to the compartment enclosed by sidewall 201 and containing
generator 21 is only systematically allowed through a sequential opening of lid 223

and doors 227, 225, 221, since, when generator 21 is replaced it is typically desirable
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the m dst of a maintenance procedure. Figure 2B is a
perspective view of framework 19 of the cabi net

waerngsaiee of system 10, according to sonme enbRdi/He200%047034

to which latch conponent 191 is nounted; Figure 2B
! ﬂ)ceiléﬁjr%éla@@ 1HO0L FEB6Hs aheamg@o W Q,E___sfli@fd%ﬁ E%}‘ﬁﬁﬁ? %0298 and
191, ac I gure

ording to sone enbodi nents.
i doars 221228, [Tht cdutmgmyd dreseporti®is ofnataudidifg vall foie dsscripied in
193, corres din o.door 225, and a second pin 195,
CBFF@§EBHHﬂﬁéﬂ95333%51221; each pin 193, 195 incl udes

a lev eFié@fBj%l- A3Mothk? BRspd @ISO Ol c\ﬁ%‘hi/oldifalgl dss@mbB) FH0Ndccording to
end 193B, 195B, respectively. An edge of each "door

2some apbodignonts of femrergnonvelsons 12 Pigure s, lid@3s pukdpors 221,

ot 188224 85 SR di PR il 225 B R AT

t fieowRY2036305 a@el01StespedtiSIRESid M Speagdhay 207, va¥adh afformed
each end 195B, 193B, until the corresponding |ever end
105ndewadiz)03;, gppasite theropmagment mihégh qongndneaivage bottle 23.

o PO 2R S B ing REEMY oS PRRIROS g ipe o

t p®octdeittigicdf 2 Iddormseidh, peZidterBodas ddpenidg 33beAn®ptional
hel d by latch _conponent 191 in an open positijion may be .
sEEHning nsnRs &3 3407 xRl feidrfrona pi lonaae stipmTgesilaent plastic

Zﬁ“whg%% Qé&'rﬂ%t é—?ﬂaﬁ@ PR sBLEHBR! € gh(ﬁﬁp gghg%tuﬁ'iegfal & length of

pres i nvention, an edge of door 225 overlaps door
2pdssagewpy @02 g halddine2205W pioh3 5 inglaop enthih pgssageany 807. Figure

D, . if door 225 is no d, C, d d

ob AU G ap T aeegus P g Ss bR pedBrmcd s
deRbve&AR af foPBrR& sbwANSDS darldf andBRF gﬁg 8f hassPRvaPPEMNRdnd 2150,
per arrow B; and an edge of lid 223 overl aps door 227

t vhppheveformddos g@RYesin @rnopedmef sojsead 0l A fogtin2af partions of

npt . opened, . arr . Thus, acces e :

OB BB T P rou bR 5588 20h B st i and 2150
gRNA6Rh ok Fidude 35, only systematically allowed through a
sequential opening of lid 223 and doors 227, 225, 221,

si nce, Fignend B dhestratesrubmglines O dsingaetef thrpugh passaggivays 251g

CERLERY Gi; AbRG KRNI 108% BICILONRHlonal 5T, b d BOin
e e 0B DS
i g(%aﬁ Btrﬁ@F e?ﬁ@?@ﬁﬁﬁwg@ éYQ?iV%@\P%Fn%‘%} é%@ﬁ@%&%@%ﬁ%@% a@%@?ﬁent
_aﬁﬁé)ﬁ@.‘jprﬁrth& XIS %m‘fi& ﬁ]léﬂlt dﬁ’lié-l’éﬁng Egseg%)%s%& for exarélgle, to

invention. In Figure 3A |1d 223 ors 221, 2
aeteiRPqutahreuglpepenchg B3 Spnoypesusfavd BW ofishell op nigmigsl A).

233, 235 and .231 of sidewalls 203, 205 and 201, ... .

- cinutPR ey i R BBy e ey giclding

f 4sBReLyi 00SbHBMAL hc®8ible ARG S [E8:th RRr&PRATAIRALe a relatively

whi ch contains waste bottle 23.
casy routing of the corresponding tubing line therethrough, when the corresponding
lid/door is open, and a depth of each passageway prevents pinching and/or crushing of
the corresponding tubing line routed therethrough, when the corresponding lid/door is
closed down thereover. With further reference to Figures 3A-B, it may be appreciated
that the compartment formed by sidewall 201 may have a shape matching an exterior

contour of generator 21, such that generator 21 is ‘keyed’ to the compartment, for

example, to prevent installation of an improper generator into system 10, and/or to

16



10

15

20

25

30

Passageway 207 is shown extending vertically along
sidewal | 203 and havi ng a grooved extension 213 forned

WO poog/1fe3eé met er surface of opening 233. An opt PONEBE2009/047034

retai ning menber 237, for exanple, formed from an

e 3 | t

o B B b A BT e proper
I mmgtlg obfubpadsry emdityrtﬁ&?y too uhmiddtldn aecs)rdiﬁgw dtmina:%@Sp

ce W|th|n 207. ure 3A further
 Pried Dl TR Y st Lo B4 Eormanon i
V‘&rﬁﬁuﬁk@tl&f%ﬂﬁ Qorﬁﬁutgf Pp\éﬁ Siniqic dRANEIRA A0 'dﬁitﬁ\ﬁ@ddmated

05 , and another pair of passageways 215i and 2150,
V\mtb lvacly genfratorethaa be grayadeds far gxampler iniadrar gbdssliabiel weilal

(RRiaRab PRy Do SR LRID] sy LR GRS oiBaugn ap tat he

andd@hey rsnsShemdinkdinfatign tecodiputdr! 19U vBcBBgbddratst fsahg@sled, in
tubing line 304 being routed through passageways 25 |

apigeptpsiitherenghlesystami angration €t SoFobkic g indication 1o Hiegisghthat an
p e
PREARSND fo BOT BOAR S Bu L I P 9M R Meract,
I maﬁua?.g&me‘rumfbhﬁance]xtlﬁndsprdshdm@ha gerapatedlabaitoe Asirking, into
213 to waste bottle 23, and patient |ine 305p further

e%tr@ﬁa%r Wt endgr tpre&.l%?rsqﬁaéhecwﬁsmdé)s efigIgeopofceqbyek from
t& 1P ?E ﬁﬁgfrgé{ eflgﬁfwmnﬁl A%H ng 135 in upper

su ce 131 o Figure According to the
iIlust F@,tlﬁfdiifé lﬁdldwr dhmtrateeadhwdhg@ﬁaglehﬂylgfmammmator receptacle

TP A0 B LR AEL TP SR o or e
I QS0 (nbN&oGas bESRRAHI MAnl YRLPEhih BES QLS d%lt'eﬁ;ffbr 25.

when t he correspondlng I'i d/’door is open, and a
Ac‘m@hdqﬁ@st@a?@elwagoupte@lve ﬁtsls,lebied ovellnkp Sahat/catends dl@qﬂm\ﬁi}}d from

RS FRBE A B s 5 SRE SR LB MR ine 303

t PRs&RF opéﬂiﬁgn szotthardeteefoe neree détecthingti ity SFhBeluate, which
may be appreciated that the conpartnent fornmed by

spfeﬁé%arhpre ughayAdsaidngtosraseiedERe Y thipasitioage within the
Cgcg}]g%{m%g ?(ﬁgseerd% %ﬁde%v]ail 24 C(P“ th@ %m%féﬁ{s%tf%e p[for'&oﬂ ?f infusion

€ conpartnent,
I cisduad J08twidoh ade showh mmrtap&lerege nefaailvated By prosystetic tOmponents

and/ or tofacilitate the r orien ion of . D
gBREptad &t @ Frame P pdliypees SoTHPA R §t§®oﬁnﬁw§0$n§ﬁg?f which is

rﬁlﬁ%ﬂr&@dﬁ{zﬁg‘ﬂ%s@ P nes. Alternately, or in addition,

according to alternate enbodi nents, if system 10
i ncl udEguee 3 &d@perm‘ecmﬁmdw@f Lsmifasmmﬂﬂy 890,iand Figure 3D is a
commn% cation

BT ket Mt £ "RetoRling R SR §i seped by Figure 3D,

ORBME 3H QY folm¥d %n%@ﬁ(ﬂgj% 39K, BRI Kamblt, BorRRA GRS
| abel or a radi of requency i dentification (RFID)

| fatmoforacd hsisg v loOnec e cave. terebpstoctmad hotd, in fixed

relation to a perimeter edge of frame 39, divergence valve 35WP and portions of
cluant tubing line 304, by-pass tubing line 303, cluate tubing line 305, waste line
305w and patient line 305p. Figure 3C illustrates the perimeter edge divided into a
first side 391, a second side 392, opposite first side 391, a third side 393, extending
between first and second sides 391, 392, and a fourth side 394, opposite third side
393. Although Figure 3D shows trays 39A, 39B individually formed for fitting
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reader may transfer the information to conputer 17,
when a generator is installed, in order to either

W@ p@bl182336/st em operation or to provide an i ndi PEE/US002/047034

the user that an incorrect generator has been
Efﬁlef %g?or@h MG frat@ eHl%S&mféfn% SMl%,{lﬁ r&?s (ffqyarne 39 may be parts
er nate Fanua y enter | nfornmat t hat

pof)a/ccdmaiuoms shegergtatiofoli@bmicr on itsaf. k| ng, into

R R R e T S

| RCOHd A3t oﬂ@ﬁﬁﬁ@tﬁ% 303 ck A4 ﬁlohﬁt%rd F{&@J@@ o frafnldriohs %ouple with
illustrates sidewall 205 including a val ve actuator

r divergene @RS BG ardawhpstisaisee iagenfctianttupmgd 5MB 0L s Figure 3C

CPERflooh EPEH G- Bor Wng it g RERE AR ibice 301 of

aﬁhﬂnv BOYyale@iseftimARely Sebhdihg ¥nded Bt Diatefind S0IT@HNERR 406
in a shielded well 255 that extends downward from

owﬁ%ofmseqtémé\wp Andpasie Eng B Sw.gatbectiyalh cxtendingfecan

t | QLA 0 e
Ty YA T e e e
efrumtteyy 38hj Mheﬁ%elﬁ wiltten elﬁlhrdm@sserﬂblgdﬂd,l inghoutd B@i@remated
enbodi nents,. the posjtioning, Wl}hl n .t he

ethat e debing lingsepd\aeyit 3R aregreferblycibnmiblaan yoa?d 41% down under
p el R \%lghﬂfaﬂl%}‘ ffin %k{gﬁ%gpﬁ@@rdwm ARl & Rl ohean Rferring

erein, facilitate ovi di ng thé conponents
nba,uktte drigune &Df manwe)uBOtiasweth digpo3@bit earsbibsss énibkthe 390,

an. enbo of whi IIus rated by Fi es 3C-D
RNl M rER oy p R B S s Sk BP0 Fe gireunt 300:
angkt RirgigrA 13BupiSs teRBERPEATINAB NhEY20D ffifcRRB, 38nd ﬁttlng 312
According to the enbodinent illustrated by Figure 3D,

f eeupbes3uang lifo3 (et anriolet part oﬁ@:n@raégrs?-l;%md fEQ& 3 Ibrwhlch may
exa
C B ¢ PR Sebiect i ELIT IR R b Grort sl 21
r fuathiffing 91 Acqplds WRisRITiRAPEWab wWastBdttEO23;dhy eﬂfmemﬁeg 315
val ve 35WP and portions of eluant tubing |ine

bwlwé@@tl@mulwg 30 meo BosKtensjandhercefy Bihith axtonds seelde\ﬁ}aelt b3
Ld%ﬁflgg&{?&’b te& ﬁﬁ&) lﬂc?gg 0?91?91‘[‘[115%59}”1 &3 lz)Qcallﬁ S’%at §A r%ﬁy be of

rimeter e
s&xednxér 8ipd eméiﬁae a qma(saitzttﬁe fdrnrslhtlselﬁ hlgﬁ@)iessaretabphchnsnsj ®r may
ext endi ng between first a Sgcoegd si des 391,
%S§| gl

393,
309any,¢f era”f%ﬁ? typedhaids Kepwvn t9 AR f¢ &5 de 393,
Al tho UQE g@vgd‘hrsgl é&t?dﬂ@&‘%ﬁeﬁlaééﬁeé%’zl %@1%8121@?(! ¥id %ﬂaﬁﬂy

or ned r fittingtoget’her, accordin ternate
edd:wdblﬁm also repddderigose lpayts)nsfof tirane3 (RBNImaly abesh;rdxtetdéoehfnd lid

a,contj u asti ¢ folded over on itself

NREEH RS 227 M opoiof p R der B S h PRyg L0 @ new

ofitcedadR by, lthdd8 pdfibns 8§ b@@eﬁﬁ’éj:d‘]:ﬁﬁ%I PhudeRAGifig kd 1 illustrated

303 extend fromthl rd Side 393 of frane 39 to couple

wemhpodiment, these portions are conveniently held together by frame 39, as
subassembly 390, in order to facilitate relatively speedy removal and replacement,
while assuring a proper assembly orientation, via registration with features formed in
sidewall 205 (Figure 3A), for example: registration of divergence valve 35WP with
valve actuator receptacle 253, registration of tubing line ends 403 and 404A with

passageways 251b and 251g, respectively, registration of tubing line ends 404B and

18



10

15

20

25

30

di vergence val ve 35BG and an upstream section of
el uant tubing line 302. Figure 3C further illustrates
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apHrbGabd RS divegchBYy AR FBG RUR ifté dndflcvalVPaethdipl

is known to those skilled in the art. As previously

mesaehtadie thounted vithem slredlt Igrangd couplsd tepitavetticr servdngotor (not

t ypi cal | esi.rable to al so replace those portions of
c?&gﬁnStOféﬁge%p‘ch are shielded behind Iid 223 and

doors BRigtre 82 Burth@Piusiritet Hoiser hdlddradN g eisat WRHEhtBd SHEEEHS an
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e nt. 0
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r BT SRAGCoYPIH W TriBe 59%33%&!%@861‘. %_ﬁf‘s? &%EV » t9ggtond out from
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val ve 35 wth valve tor receptacle 2
r sghewn aidlohng fin sppehdazel 30 doelmoiging(0®1dmm d 1 4 b avtrurture (not

passageways , 2 and 251 g, respectively, registration
PIBIR q$ﬁ@%gnds 404B and405 with passageways 215

and 219@umi £ FigreY 4-ANgetsi@%onbédinigQRnmputc- Ui Rdted
line ends 406 and 407 with passageway 207. Wth

f aparitem ofeysiemndevillderiegertted 3B comstinmto spmetcimbedingdnts of the

t lplr%isenng iI%IieIrlggl{tAég gr%vfaorugly mentioned, and with reference back to Figure 1A,
computer 17 of system 10 includes monitor 172, which, preferably, not only displays
indications of system operation to inform a user of system 10, but is also configured
as a touch screen to receive input from the user. It should be understood that
computer 17 is coupled to the controller of system 10, which may be mounted within

the interior space surrounded by shell 13. Although Figure 1A shows computer 17
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shown. Figure 3B illustrates eluant tubing |ine 301
extending fromreservoir 15, outside of shell 13

W@ Bioguss2d A), to syringe punp 33, which is nouP@BEUS1009/047034
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described. Computer 17 may further interact with the user and/or a reader of encoded
information, for example, a bar code reader or a radiofrequency identification (RFID)
tag reader, to store and organize product information collected from a product
labels/tags, thereby facilitating inventory control, and/or confirming that the proper

components, for example, of the tubing circuit, and/or accessories, and/or solutions

are being used in the system.
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10, according to sone alternate enbodi nents, conputer
17 is coupled to the controller via a flexible | ead

W@ b@v/15d3kows conmputer 17 to be positioned soneREEUS2009/047034
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for exanple, of the tubi n8 circurt, and/or

athegsaygpios grnph]yml by sed¢mtl D gmerder to enable operation of system 10; the

key may be time sensitive, related to generator contract terms. Of course any number
of log in requirements may be employed, according to various embodiments, and may
be presented on multiple sequentially appearing screens rather than on a single log in
screen.

After the user enters the appropriate information into data entry fields of log in

screen 570, computer 17 presents a request for the user to confirm the volume of
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are being used in the systemlIt should be understood
that screen shots shown in Figures 4-9C are exenplary
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r &4 RafnstthaisePNida §érB&l $77. QBtheMiser has disregarded screen 577 and
continues to deplete the saline bag, computer 17 detects when the saline bag is empty
and provides indication of the same to the user, via a screen 578. To replenish the
reservoir/saline bag, the user may either refill the reservoir/bag or replace the empty
reservoir/bag with a full reservoir/bag. According to some embodiments, system 10
automatically precludes any further operation of the system until the reservoir is

replenished. It should be noted that, as previously mentioned, system 10 can include
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screen. After the user enters the appropriate
information into data entry fields of log in screen
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menu 470, in order to direct system 10 to wash the column of generator 21. During
the generator column wash, which is performed by pumping a predetermined volume
of eluant, for example, approximately 50 milliliters, through generator 21 and into
waste bottle 23, computer 17 provides an indication, via a screen 676, that the wash is

in progress. Also, during the generator column wash, the system may provide a signal
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reservoir/saline bag, the user may either refill the
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i smboditredtst ia oanjmhe@bﬁ \ertmmeaelelcemebf ieomal 77 m,rlhe uml ettaohieaa
conmputer 17, an in tao the user that was
bBRROl o33 e eggatt%lt é‘hﬁm nddnserts r%nqesleéﬁtpdﬂﬁrr% Yiaffor the
pEcﬁFe'cH&?oPaqleéléété %n@% HRY S 2h, Mabtdin néﬁﬂ%%g@%ﬁ%, kot Eﬁt%r 17
is enptied. In addition to the above mai nt@nancé steps
r plestnécia sweel Tdnwhishdnstussttbe u@lr tommserothesys veunrnt@ a vidhshield,

user . of t 1OW|I I .er rmaquality

Btk ot gt obMeB R Bideg 16k’ ans
| nf usi ppsre WA FltHcelIRKBMEE a @B EtrE &r&)n BBCHY il dothputer 17
preferred nethods, prior to perform ng the qual i ty

ctageived inpeis from( tbe psern@aj system 10 to start the breakthrough elution, followed

by a screen 776, which provides both an indication that the elution is in progress and
an option for the user to abort the clution. As previously described, the system may
provide a signal to indicate that elution is in progress, for example, light projector 100
(Figure 1C) may project a flashing light signal during that portion of the elution
process when eluate is diverted from generator 21 through waste line 305w and into

waste bottle 23, and then a steady light signal during that portion of the elution
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conjunction with Figures 7A-C and 8A-B), the user may
select an item 675 frommain nmenu 470, in order to

wa@lreeas23ge/stem 10 to wash the col utmm of gener aR@F/USWNI/047034

During the generator colum wash, which is perforned

b fHog ¢ | Phy ﬁlb‘nﬁ%ﬂ kR 1

e %Oﬁp e,l{%aplrfi;er§31£(1i§[rgr7‘?1%%I%/Pt 0 rﬁ{l%:el |t0er S, 1rt opuag]l% ine 305p and
gatethattent vial, foaerdnplt, onvasdtyityaetec®r 28 deeotypuloss rai/of

rovides an_indjcati.on, via creen. 676, that.th
aotgail bOgas e it Realoete o AT S obr - canether type
VBSiaht k}8alS Yt e’ B PRY the @tk %iaysiaana% hghti, ﬁgg(b&aibﬁsﬂy Rddcribed,
eluate it being diverted to waSte bottle 23, for

emappE erojedtehwhenr opedtwlusigoadipagiivte i @eated/inghofleete. a

flashipg |ight, signal : Ly d i bed,. Fi
6 1urt e Einbisf2PBbe oo BB R Bt bR el SEpn ifer 17
bifres@RPAEREnlT7 U HWICRMREEE 780 wafcht ke &8datiT7V@shideamel

hi ch provides an indication of a tine | apse since the
cvpslation eha Bmetlanse wash thej qemipdation ob theclpiions bebim Hokgrms of a

upt il LUt 0 e IV
b SR S ARG, By SR! Ll
ey vikd coethining thg sathpleraf cRaer v & dokd calphrator,33 meakure lthe activity
has a capacity of approximately 55 mlliliters,

aefif@f: 8RTARICt G SerrenBnBReR hiesie of thedives aprgndisatsé pp screen 777.

phefeftRd SrParth %epgﬁr OfB dhEe McqREMas :ré%%(iitﬁ’@activit measure

conputer 17 starts timer once any elution process Is
ctoml tbt dascambibiatulr otherwsdripeoagsdy toafscter 778, mehiklapsaides data entry

el.ther. in teroms of the tine.countdo screen 677),

oS P p T e G BT bR bR Bt FaM BT JRve pgfprtor
SXRERI& th@Acti¥ilyl oMFe SS9E hikPMhal £ VAR $RCHIRA WistcBmpleted. The
Figure 7B. According to an exenplary enbodi nent,

whssr giay egten 8readaty vig thie togch-prscabantii o Geof 18oitor 1{7Raer via any of

vi,el ds a.sal ine sol.ut.ion of Ruybidi um §2 roduced

! R B AR R Rt U R Bsopfin B0 Bl lermae
I egbbdie@dnRedongRitert Wangf feeité MR data)ticttoE AL &68:Sthe Jose
approximately 10 minutes. Once the appropriate anount
ofalibrgier, gkervapwialessgopEpuripadion|og@icable sprrasyen. of

I ' ' I
gene o0 RO Vg L1 SIS 17, o
usichiiyusseh@ots bdckaommmi men®ATO thidrfoan ai siysttm CaBBration, for
S BT BERLD RS LRI Sl
| BrefiQflk A tdsARg W itdd LRBICRRL SPkh AFedhed BRI ¥t 14

user attaches needle to an en patient [fine 3
anBB nsbows, wWnewheetided,iimtmint meou # €k titewi AI3B may otllyde

| ect f l. | t f ,
R teglea RFutE IR SRR Raro Hiby Falnt o4 so plgyperform
74 $ocohlds@Be bNSTeAldRlofgh RBtIMS € t%@ sdcBR€Ethgd, e Bredithidugh fof the
e

into a vial shield, which may held in recess 101 o
skranple g;fgel(lﬁp ggﬂ@tqbp_the test vial for the breakthrough testing is measured, at a

& item
05p

time of approximately 60 minutes from the completion of the elution that produced
the sample. With reference to Figure 7C, after the user has selected item 773B from
main menu 470, in order to direct computer 17 to provide breakthrough test results, a
screen 781 is displayed. Screen 781 includes, for reference, the values previously
entered by the user in screen 778, along with another pair of data entry fields into

which the user is instructed to enter the breakthrough reading of the sample at 60
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Figure 7A further illustrates a subsequent screen 775,
by which conmputer 17 receives input, fromthe user,

W0 009853eem 10 to start the breakt hrough el utiRET/US2009/047034

foll owed by a screen 776, which provides both an

i Hl%tﬁ@st dprQhé E&tkgl[olﬁﬁd el did] o‘ﬁr}eécﬁﬁ% Qesﬁ%&ﬂfeﬁs SARBGHh@0ser enters this

option for t ser toaort t utio
preenaining infoohegon] deadbscrilivd abysd, eompratgr pT omy delcalam agldahen

t |nd|cateth elutio i n progress, for e

| bS] St B od b Buaty SRSy cjesefing B H e
| DS difleAt) @J)mﬁﬁ’t%ﬂ MBalkd éfsplﬁ% 3 @?eéﬂf78t2r}ﬁre Sk érﬁﬁ‘led allowable
process when eluate Is diverted fromgenerator 2 1

t hmdfa dor thestselty, s thagdBwsemnday nerdywees tlee br@@ltthl@ugls testrggults are

ol e BB TRt osfleo BN SRS PR Pl BR R

gR0&srainglto dorke EAbOUBRNRALsRAL 10 WilensQBBwamdnfiRiod if the results
test vial, for exanple, once activity detector 25

detcsed ieacerpinble hmes.ond appyrisgicrag srgeniexplawng dwg theesults are

LB, U e B TEAET L L DRREERURE ol in AR RFbonkatPhc

f ga&katmgsubplgdﬂ for aSarﬁIDIEthdeidr)a rd;ﬁsmmdne genel’m@!r be
proj ect ed vvhen a peak bol '

d
det ect &dth 1§ qr?ﬂ@eé@ biguge 8 néékﬁu%@f{e?q%gﬁfﬂ\éﬁéc{ @'@W IR
PPASRS Svhf1@ rwaa ng;[ts EH&?%@&% %%éakﬁgouggﬁe@ﬁ%e{he LieRh 83 6Rm

a screen /7 n Figure 7 ke screen
66’a11brqjm¢1\hydsek:c‘amg iterd i8¢ 3 fioonmei racrtu 417@ I[émme;ekmmeoﬁm 873,
n

| t t t
R Rt etk Oty et FoonSSer Sk Rt vial

V\h@@aﬁ Biatiys efal A8 hehitiietof i in S QRLA M 18 shRd&), FRMLE
of eluate into a dose calibrator, to measure the

apltefearahly, r@plamepagamim@ 306 @mhsaetre“ma%tlen’alk@ andnthee atjaches a

; ?eéiie tﬁglée %rpds (gl %geevg atg(leedégg%%r Iésepuo in t}{\éﬁ SLY ellaf\’/ Ibordﬁr to
agdlieet &Welﬁﬁ@%&iﬁﬁlefﬂﬁ@@ﬁr&heAd&S cif@hiiRg Bledd stefsheheUS@& may move
proceeds to a screen 778, whi ch i ncl udes data entry

f foescERen B3P, Whesciac nlyialify ofedast araryairdds ave Pquﬁ@e%é‘ﬂlvﬂ?ééﬁme of the

R e L R R

V\ﬁl&l(ﬁﬁﬁ"&hﬁtg&dlf ntbsarg e Ond@atheantetontifas dt&f}aoﬁ/dealrémparameters for
uch-screen i nterface of nDnltgr 172, or via any

calibrationths wieh Mmay SAISH 2 gemmead: Yiginteraghonguitha éﬁl?smuent
Ag&@gnomgtotsqa@ aﬁﬂ)ﬂaﬁ&{l@ﬁlﬁoﬁn’oodl ments, conputer 17

may receive the data, electronically, fromthe dose
cal i br &titdrrefeeericher Figuee 818 ra¢ice ssmpwamiihitarast tho rludion @rocess, a

Ca S BERDSE e el oS e g
Uéﬁ[onﬁ@%&t RRcHuddh. M ]?ke%ﬁély ﬂ@&rﬂb@d RES §y%fe@ﬁ Ma§ YESvedB an
alibration, for exa as"W || be described in

cmd}qah@m thahehatiomi isFp @m@@ssﬁ&r @amplpﬂcghg hraj¢sgor 100 (Figure 1C) may

géeak% ﬂﬁ‘fﬂglﬁﬁ ég?@ cliu[r{ng%flat ?t]?on tf%ﬁie elv¥151|{] prro%gs%rw [5%1uate is
diverted from generator 21 through waste line 305w and into waste bottle 23, and then
a steady light signal during that portion of the elution process when activity detector
25 has detected that a prescribed dose rate threshold is reached, for example, 1.0
mCi/sec, and the cluate is being diverted from generator 21, through the new patient

line, and into the test vial. Another type of light signal, for example, the more rapidly
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773B i s shown, sonewhat faded, in main nmenu 470; item
773B may only be effectively selected follow ng the

w@ovphsaseon of steps for item 111A , so as to PEr/US0NY/ai7034

second stage of breakthrough testing. In the second

S o r .

e AR, ROFRIOQEPUAGE. WA o3RI Aedivnfl MBER bolus of

t edidangviiysis ne@sted edtheafuate. t Upmn am@agpmoofithatletign pdcess for

m nytes fromthe conpletion of the eJution that, . )
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, 1 n order direct conputer 17 to provide
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Screen 781 includes, for reference,.the val ues

PG Jub e ARF sy b e g BB TSR ing pger may
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radi af i ecti fter g

¢ ARG e L o AT bl ot S b Blenl D hor BBy
cormuireindlife mae, oatheedpattao accdntpeetiot dfjelaion, atrwléich the dose
screen 782, the breakthrough test results. According

t gplibgaon meapytaddhe actoitpy O thresdmple dapretths daty isgngy by the user, as

?Hés@h @ab%@e,%ﬁﬁ)%gbgzgﬁﬁglia{eg'aréﬁﬁ%mfﬁéileﬁv‘@rbﬂa o,ltd.n{aiﬁngésents

or the results, the user may verify tha
btheaktidomwa gtre¢reS’0. rAdsekdisg ar g &3 splecemb®®efunihehprovides an

Sl iomo! AR B o6 e SMBOR el PEERSA pion for he
Widdk R ectttlc QW caitddHhls, iR Whidh dab€ thesddt hty Sre@8dedniuter 17 to
acceptable limts, and may present a screéen expl ai ning

t restlculats themtiot s are outside the acceptable limts;

the screen may, further direct the user..to coptact the
gener atS P S! HF ARG oS il SRE b B Blest

I BRtACENBOudY.N6H BbaH doW édlibFLbesoanaehd entlrt Gdtfun&ef sample
during the aforenentioned 60 mnute tine period, while

wegltcchen tnd cadguhitionstaphevivel aterdesaihgH abeet imepniyisdiop sath

rd i [ y, I [ ' f
TERECL0 THE AN AR SSUEEL, 0 LLBIALRL T
pilesedtive pacfsabBeancl8dés, scvdsh choth sahilarab Sombef thees désoribed above,
iggsrt a .new test vial into a? elution vial shield. |
a

; n
IhiPERVieH? BrAOT Hiy YHEMY & InfRrmatien Shy #oys stages Qusehe course
P5EhE ﬁﬁ‘@%l_ﬁétedrﬁgénegﬁf‘esanBQEét villd 8 uégiﬁt%éﬂbrﬁnﬂf%‘évﬁo rno%iify,

patient |1 ne, then attaches a needle to the end o
t reerndsapiion abott dnk we nfoog steprsierthd pocédure Répardlestofvheal |

in order to collect an eluate sanple therefro fter
oot ent e rebehE edim o el b s Buns oo,
8dampuer 791&15]%' urteH et M1 QlaliBRbht@NtdsYpdri@étds 2l Sesults into a
presented; all or sone of the fields may be filled in

wstpredpecorg padfpaenrenlcdefcpent inchaiizgalt err somegitbhparhmeigesemnd
RSy FIRERSAERYM B B S RSB R Ao
With reference to Figure 9A, upon completion of the above-described quality
control tests, the user may select an item 971, from main menu 470, in order to direct
system 10 to begin a procedure for the generation and automatic infusion of a
radiopharmaceutical into a patient. As previously described, system 10 infuses the

patient with the radiopharmaceutical so that nuclear diagnostic imaging equipment,
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the calibration, the user may enter a comuand, via
interaction wiwth a subsequent screen 876, to start the

w@ 200082826 on el ution. Wth reference to Fi gur eP@BUS2009/047034

after conputer 17 starts the el ut i on process, a screen
8for QAP B PBE sifbr, CORLrhRSmEALs %!rga o?ltﬁgﬂefﬁ nf, Which
progress and provi dés an optio abo t he ut i on.
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indictlonthat lution is in.pr for
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d@hmhltb@ﬂiser My eb@b]@ﬂl@amhﬁdrs\ﬂinethe autoaakic Imﬂmlsn ail or some of the

di oact|V|t |s detected in the el uate.
ﬁlﬂﬁ By b fdled imwith pig pmraﬁ?@%é%fa%pareauet% Athidrthe user has an

tgrh;J pirssent.gva screen 878, which provides an
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el ut i oWith mfdrercrso biguee $B.mEpwinp38 doenmpitedbntom anbuglheluant/saline
i bration ution proc Wien the user .transfe
¢ R SeRhinfiston R PHE EER M BOSR & PGmIBE i b i which
Cﬁﬂclﬁ%@ﬁ@bptﬁn@oﬁﬁé%‘déﬁotdlﬁ‘éct%ﬁé kil &f pulnk}3 5 34 SubsédiRnt
user may nake a note of the tinme | apse indicated on

ss,qrwrf)(m @ncmmumpfi}rhah é)penr ek eﬂmeuileblﬁp@w @Bndigagen to the

acti vi t Su
abge 080 v AP MR Pl TER E Beab Nt ot oot
Wi 3B Nt bl hiptd &d proewdrwltﬁ hielndissidkydidie 186411 prdcYude the
measure and the tine, with respect to the conpletion

ofmfesgiQR ansknresent gpetlegs sersan, dba somaunigaiasde theaet habng méusion is
t
3@%%51?6'1%33& tﬁé g%liﬂﬁ @m% ledq‘ﬁ‘fdeastkn% tﬂ@h T t?j fé{ﬁ‘lgtgé g@ﬁ’lp, eﬂeln screen

ove, conput@er ca
caldi. bwakh pump G8fcbhimntsuffatient &bluime @retuape &6 end Isatlbhteinfusion
rati o on a screen 880. Accor to F| uregé reen

SEUTPYIFT HeRTCHIEA YESI S i Wl?ﬁcgéﬁtfr Wnd Figuge ows the user
r RNGer faQontrdthdcBt & eﬁ&% 10 ik ufe L}ﬁaﬁgnt%ﬁgr%ﬂt ?)L@ng%é fn%on

for the user to reject the calculated rati o,
ceaseputthl/ prsmdesrduy userswitluen incdovapon drat theé mﬁusmeaainqub@dse and
the, rati.o. i.oned, sone ternate

e RERD LT RRE EHBELE TGO bASTIE) Tife SpigHously

b@é@eﬁb&p% S af PlovaRe dhhadicdtld (BitanfutRAgY ﬁﬂ%g&ﬁs for
anpl e col | éction and cal cul ati on steps, which are

d@mpl@étghabf@mtoru 10 ¢Bigjenié?)inory miojoat a flashing light signal during

that portion of the elution process when eluate is diverted from generator 21 through
waste line 305w and into waste bottle 23, and then a steady light signal during that
portion of the elution process when activity detector 25 has detected that a prescribed
dose rate threshold is reached, for example, 1.0 mCi/sec, and the eluate is being
diverted from generator 21, through the new patient line for infusion into the patient.

Another type of light signal, for example, the more rapidly flashing light, previously
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Figures 6-8B, for the quality control procedures, nmay
be automated. This automated alternative preferably

WO paobash386 screen shots, simlar to sone of thoRET/US2009/047034

descri bed above, which provide a user of the system
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Cco unct i per t S ar a
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directs, per a screen 973 the user to attach a new

pecttwetﬁtdetem% 2anduetor pathge navebegamiamnted via isprogrgtionsf another
ﬁl?ffﬁ}g fol Etc‘eg{ Zlﬁ\?l}lglz ﬁulﬂ[) 2% q%{)fe\?\%t?c}{ hocc?‘g%l'ﬁo% ﬂ&%'gé}l the generator

esttaahulnstsht RRL aurmtiarts cbmcttlhe) mmmm; a plul‘a']llftjd st anivitgl |
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aala%gtér%ﬁctcﬁ b%mg %ctwl]él PIBARSPH Whidl B cﬁﬁh@t&tg Wﬁlagl Qalculate

Fi gure 9B, oes not contaln eno
ehugpmromadte ﬂewfrtme prdfde pacangmof a spded oif pnmpdénmmréer td Achieve the

! nt a rnin ia a reen 901,. which .
B ER S pBe o Bl e PR s r i, when
r s{rbﬂlttdnmgzqsf [BHHIRI, 3 puthRis@oRHEIBRIAY Il e HTLEEM 18Q% relatively
Once punp has been filled, conputer 17 presents an

i lavee aﬂttﬁso ﬁnd dhath owase the anidapf gengrrterhifeopden mueh ptiihggtroptium-
Sgfrﬁasebeen %eﬁe ed, Sthe pflrn% I}se oot %roﬁle(‘ij & mfneol%fusmn ﬂow at relatively higher

rates. As was described above, in conjunction with Figure 1D, if a desired
infusion/injection flow rate is relatively high, that is, high enough to create too much
back pressure, via flow through the column of generator 21, by-pass line 303 may be
employed by adjusting divergence valve 35BG to divert a flow of eluant therethrough

after a sufficient volume has been pumped through generator at a lower flow rate.
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punp 33, yet attenpts to proceed with an i nfusion,
system 10 wi ||l preclude the infusion and present

W@ pbhsa326cr een, that communi cates to t he userPETEHS2009047034
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provi des the user with an indication tphat the i nfusion
|ﬁowrratprocess and with a option for the user to abort
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aﬁ‘se&lﬂFETos(&ahrﬁn% ForRhOGli@Sisicatlodr ofeH %I&;xa{ﬂlpw‘ in coronary erﬁJsmn
projector 100 gure 1Q) project a flashing Ii

shtydias. Aliemagva lﬁﬁtsmmﬂtcmﬁ%‘%/gltrﬁ@nél QCF e pricotbRg! @ﬁlatlve

elnléﬁltogﬁég agﬂl&%rcl ?915{6{1 %ﬂ@ t?ét%{]égs %1}16(}&[ ﬁ%%d%?e %? well as a

w and en a s
| imokd urdfogimabve uf raalgoatchalty mbstsle@ch oilditidhen] dbset wdlhbe descrlbed
process when activjity detector 25 has detected that a
pP@@Wr’inthBJ“&é%@Wg? 1gwigseldiold is reached, for

exanpl Byinikr 9177 %&9 (iﬁ A9 vk Iﬁ@tl@dté@ttogbrinsé oﬁ’teei d gb}%@%fttﬁg

from generator 2 h the new pati ent
i mffussérosunimeny, omwhpa‘itth@mtlenmd@mhﬂécratlby pembér dndgh:t“clnent infusion
for exanpl e,

[ | t he t,,..
o Bl GrieSE FrpaG sk e: Br BBt AR o gkih ddditon
bad iR tof REHQXWIdMhnts, itBe AREBEYSkhy tt ddVen18lddabsto Aomputer

the conpletion of the infusion, "a screen 977 is
dregmlésj/ gldragy dwn@ml@relqc’zromallm frensfeir¢setopneor gfore pesnote

f the infusion
OBt S Bt iy a5 s A0 BurATE AN IR Progregarore
| Finsé Bspers, 6e MeRlesd éSmmWihichtidnist Hebld @has@ivaefor @xample,
Figure 9C, screen 976 shows an exenplary activity

pPUTian dntranet Repveik andinithasiagernasn hyoraifa t© Protepiuyevatd pagicnt
S%?Omgaﬁo tg%( E?e)s rh bet eﬁw r}!'p':[]écf"ﬁir i gxqer ({jﬁ)e @ﬁmet The one or

two verti c a n es).
Skiolré ﬁmmmcddn;ﬁlta's tman Helinelpghrde forakempleain & ispsildprmbtion

this prof pends upon, the infusjon flow rate, for
aSEF%ﬁ‘n@&Fﬁﬁgﬁ% SYSHALJLOT i MeAICR] igl7LHg ysteaL. Infusion

?&Hﬁﬁl@ﬂelrse for efx% ﬁdmh Eor{ﬁe SARES Ifi%ﬁlm&lﬁg al@ﬁ BP colfected

|vesflowthr pat ent 1 ne; "and upo
aamleltctamni@tly dnansfme@ﬁ)r taaatwmurrg)ngunctlhtewghmeptatecdnmag%, for

L2g “&H?%ﬁg gl%ﬁg &} (Sultaﬁ rC?OFY gnag? {6{2{716 élﬁg%tlgzﬁitftralacgage tilat 1S loaded into

FRESSRGR PRE thelddRe tReekr Rahag. of radioactivity,
particularly for injected doses froma relatively new

gener aWoth refm«;nce bedel® FEgeatdy theuser magysslecoin tt¢re 995, frorn main

RIS by TGRSR SRABIREs g

t BasaRif Phtadnd uff@sll(&’( {nf&imation and quality control test results, transrmttlng
patient infusion summary records to USB mass storage devices, and various types of
data filtering, for example, according to date ranges and/or patient identification
numbers, for example, to search for a particular set of data and/or to compile a

summary report of related sets of data. Additionally, certain information, which is
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consi stent, and desirable/effective, activity profiles
for patient injections, over the life of the

w@emensases , the operating speed of punp 33 nmayPEEUS2009/047034

vari ed (both over the course of a single injection and

fE&lI@c{eﬁl ?&F?@ﬂg‘é? o%ﬂﬁé%&ﬁé ﬁlddﬂ% éﬁo‘ﬂ {/Iﬁig\gllﬁ@ﬁ Kefines

from act ect or met ho
| systepmepdratibry nayibkdenpoitetliton lcn:fal anetioer coquaitértzgd inventory

control test in which erated to driv

C Rl i coebterih BERR el o ORE e il SepFscrvice
Op & TdekCar@Rrls@Splierd ﬁlﬁfu‘ém%ﬁlﬁ eleﬁleﬁls%ﬁ{pbhéh@fthereby
activity measurements fromactivity detector 25; tH

pfagilgdtingymere eiﬁ@asutrsmemwe@tmp pidmamtalaeact eri sti c,

b I f whi ch : .
2r7 ngf/% I ne act tvﬂrlﬁxrgqgr %rb],t?rg?gf;}?? %pél{%&%?l%%{%&ﬁ}f%ng of the

Cabidgdines of %%%ﬂn 0b i3hERM3Bcluddd iQMEEA nicau 001 ntahBer selects
desirabl e/ effective acti vi t%/ profile. In general, at
0

t HemOBar qorrmutfzjéﬂ eguigdes thq yspelo sgleshoitier ampir PRI Prjagaline purge.

Jil’g%,]v 815{ lpH[’W éﬁlblgp(iolnaoereqﬂgt §e) lsll)t &R d&ﬂ? rlehéf %u ﬁgré{ﬁ di%?ﬁ saline

epldrgefasgmmﬂﬂﬁe@ forlsafigs pumgmg shawd b boteadig aﬁbefrer[tttd) tlmse 8dlled in
has been de | eted, the is controlled ,é
i hegsth withreisignss to e é@hwﬂy ohijhden Fisgudis300 Owaén n Figure 1D. A

d?ﬁfﬁ% ?gf%‘é 0? RAYG 06‘15%@&&@‘&%%%5%% Wat L1 Frlc Q" rén%veidffro% circuit

desir u5|on|nject|onf owrate Is relative
hB@hwheé¢mhahew gendratgharehiougiew corgpletatos pmml tubotg skeaxsknstalled. An

DL SBE S b P B D5 Y e e EhinBscrr
di y &, 08RG8g %@tﬂeYeﬁoﬁ@lB@ytcgm‘ijécﬁﬁé tubdngd 108 02 to @hBIAR Tine 305, and
t her éthr ough after a Sufficient volune has been punped

t mupingﬁ pgtefmé tat 30Smto aavwlofvgrexampl\m st dirpgiedbylthegomputer

r.Qm gener at o

ST er R BaPeR? S FBRLS 1 VR ERRERS adhe for

3515@11'1@0&@1&6 tuBindi 1145 tthérbigy fonwidf alEletARing BuMIGRd cluate, prior
pass line 303, and then punp speed is increased to

péﬂfis’fél lingstneat SCACHQHaA/OF DB todraEshaiting seicn 0 Fagronere to
d u b f
h?rgqﬁlée? ﬁ %6{11\1/81;%0?21 I%O{)It cieg[%?ed Qlﬁnglllg)% A s%cp nes%ﬂe%fnlqait tlrléqr?ew site,
aftingnpatjagCloedy-Ehesthe gearaQr pﬁbﬂ ty pudging tlteatﬂang hacwiseiahiit 300

PET. scannij for t quantification of flo
ewghﬁrreso g %&Sé}ﬁé{;&?wwmg 5Bt cuncoy ragD gaerator 21

Ry bR ro‘me&Hdth tl?é’ﬂ%bt@d{{ Al tH@§segQPﬁ£tﬁFé' @ﬁ&‘%@?ﬁ‘g to

a ternative nethods, to achieve consisten
act i vi Aycqrdogitd pefanpingnbatjirecitedndogesiserdss iglldwalsha

nor e nformle ty each .
s Prefpued mastienh SRRE M4t 6 BFD Sl T v purge, fo

C QRIMPIE i P ErdMnt IR 5 FE OGRS 1]72(&'6&5 th bdHt@R A dfTsybtendL) @ carry out
I B) may be actlvated to print out a hard copy of the

| mtesplote aslumqr yn whichyhvingh33 #nsl gaeigense viabien 8P BOead 3GWP are
r{ber tlc‘;Jl Strrglllerzie nlIhe aqurnaté)(P air purge preferably includes the following

steps, which may be best understood with reference to tubing circuit 300 in Figure
ID: pumping any remaining volume of eluant left in pump 33, through lines 302,
304, 305 and 305w, to waste bottle 23; refilling pump 33 with air and pumping the air
through lines 302, 304, 305 and 305w, into waste bottle 23 (lines 304 and 305 have

been previously connected directly to one another, in order to by-pass generator 21; if
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and system paraneters are also printed, for reference.
Alternatively, or in addition, according to sone

weeodsasent s, the sunmary nmay be downl oaded onk@I/ES2009/047034

conmput er readabl e storage device to be electronically
S I dh o TR Pl R SR R SR R il
nreughervottor Gipurtyeresaccentablo; refllBss pwopddiviithatic onl then a

cabl e. connectiop, for, ex l e, Qv in et :

GY Bl R ep o fhe Afberaeaney 3o pibr0s anh fitbeo the vial and
Plhc @trEmPiald g&i¥irtid S OhERE kiRBugH Meesf3i0R e504T8Y3 BRI 305p, into the vial.
encrypted for transm ssion over the internet. The one
oWithorekergnsae Eiguonpldeed thermagvives desoinivad | divsrgcogangies, 35BG,

oePent Sy LILORLARY VAR 0 &5 S WP il o

Paktaiieti @15 .coh@61Xa ¥Rk ¢ outiE bESRMAGsNg to the activity
profile, nmay al so be collected and el ectronicall )
t r ansf &he Berce epcrafiensy whishiare fshitaied by sticaingtcandstlfrer main

i an | ' r - [ I
¢ FBAFST0. 20l SPRRARes bl Rt RoteT R b SR Einbrator sctup.
syicanhd inat sdlewdd itele 991 heniplnler 4G amygireseWi dhoptdhebegddance in
back to Fi gur A the user may select an item 995, |

f FEAVIRE 3 ﬁén@p}m generaphend hinl ef Bpeedics 00ring te Bistplling the

datg g%%‘leﬁtelt, oPhs opt?dr#tg |J st be %ﬁf&llah Vi 89 iRkt4lBtidn BRER Rl gsetnerator.

pat i I nfusi on mati on and quality control te
r Ascirtimg to s@ns embodingnisatangmtter 1 is preoprogrammagdytorcaootatksan

to US ss .st.orage ,devi ces, and .vari ou es .of data

R o511 B R AR g EEsr P o 5 ATe OY Sagae acthif) of
apdhRlovBad iR thdgbiatdrC AtlaARnAUIBRNFe of Qb gBX@8BE, Rondplter 17
search for a particular set of data and/or to conpile

amgy iprglrey compide thipiforglativedlenst witly pthgmpertinent generator

Additionally, certain infarnmation, i.ch iscollected

oy B CEOR Pl B S BB T PgeREl os o

agtpming @l ddpfetddasensitdremt P elspbiadbr, iMMBYMbeasts, dasiiot thed

to a local or renote conputerized inventory system

amanefactuest dynprestipation: Arexmnap! $iGpgdaerorpissbownel Figure 11.
i ' Vi d i er f. .

SO BR LR A R R 30 infomaion

f maddén tahpng IMomey edffirmi that ths yev gpnaper atpreper R grocessing

mai_nt enance. . Turning now to Figure 10, an item 981 for
cBipyaden £ iq fep ety aatﬁngp%‘gi_ labelf{tﬁeatfa%ﬁfaelreﬁ% es of
syst enfibrdsS 2808 YR: dAEHHHED FlaleMBli Tt TRRbNAL Ruity IS0 2 1300B

user selects 1tem 981, conputer 17 guides the user to
sthlaeohy bt ehployad baisystgurl§eingra of alrcme3 @lggure The, according to

directjon ovided b t 17 | ) Licit]

s plsRioril &hodimspts of S it s giston, Lipie il QP arc
S fpRArdAUb Al1HE 5Ntk chtiRE nic@RAlk oY o pRPRIE RS thaPprlehR8Sly described
skill'ed in the art, with reference to the schemati ¢ of

i fofregtwin3@4, mdeht releove neven, onumfarary lev¢lpf agivity over each injected
dose, along with the relatively consistent level of activity from injection to injection is
desired, for example, in order to facilitate a quantification of coronary artery blood
flow via PET scanning. Figure 12C is a schematic illustrating activity profiles
1200A, 1200B for two injected doses, wherein profile 1200B has a more uniform
level of activity than profile 1200A; profile 1200B may be achieved via the operation
of circuits 1300A, 1300B as described below.
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saline purge of circuit 300 is desired to assure that
all the air is renmoved fromcircuit 300 when a new

wQ@emensses and/ or a new conplete or partial tubCTGSxe047034

is installed. An air purge of the tubing |ines of
circui [ :

15, by B RN, B LT sl P BIcHR Tigurs
302A tBotot 1u&1)1|catg aldeneraB@mindanydf echiel dimgagsamblyrfor portiensSéhgach

| ey .  Rort T BRRetaE aimObi e ke w008

Thigy 8k Qe@%ﬁﬁaﬂ i H6s rE@l%t@ i %ﬁlGMlﬁg’\ﬁﬁ&nQHIQObh@lhch Bé 8Gcribed
| ines, thereby removing all remaining el uant

eahqmeéor grsicor 1G, end ﬁ@teéﬁmfmﬁgO%anl@mf gjeqvets éﬁ@@A,ald@DBrmay be

prior to.transport m .10 from S|te

?1‘6?‘1%89 Wiy re%j’&ﬁ éf?%greégeft‘w% Skﬁoltdl%ea&de“{l oAbt fﬂ Jhell g of
USREbnh M0 ﬁyéﬁ tigiad fhadhertth ehah W cEbEPLabvE fbrscitcimanbant to

by- pass _the generator prior to purging the tubing

| i nes Breued Fuiltusges gifrquit 130PA lgﬁuq%nax ikgithe pegvigysly described
b r S

gcIRAR R 5y LR AEORL Bl o bRRscRos kIO tropehsbich
a&emltecedmaﬁant & pifm@drte cafarthe ﬂadlducﬁw duatg, etonvpy détecmeﬂs, and
enbodi nents, once the user has f

i Waste hetticdas Fipes it derthes ilkystrah éW@ %@efén”a agg Avg Repssure
SehRahserd 9351 1‘ﬁEltud&D§1 c"?llc'h H@f)@& élﬁ(fultel)g@fml héf'n?cludes by-pass

screen 985, conputer |rec s t contro er of
S yubirenhint® OBowhEhngllooantd downmﬂaet af chverrggmcue g'el,ve i3aB@hiikdin

punp . and dj v ence s 35BG an re, ..
oG i BT SRR PR R e Tihen Chpgtine flush.
prshel@Pinycoh el Wolescdit ol Sldudi 309 ASLARS: invhi&, may be
best understood with reference to tubing circuit 300

| hngicgrapertiadal palnpil 7P lategra’cmmbmgase/éluahrbn@ﬁ03e$qﬁém1t circuit
In 305

t 5 Qoa Pa? B Bpitaeg Bt B AESaTikdo p°toe hin R ot or

peotputer 1 eén @njurichionugih feédbask Slidfordldon B0 @fiditp@&ttor 25,

into waste bottle 23 (lines 304 and 305 have been

pfaspiconspNeddonprss pbgengrateic ]| ip arderdomingloenierith plyatsagdr
t ﬁlgp ?&1 vl %'}Sllraﬁ{;é:[g uﬁfh{)lﬁrh egglnoqra%g 'E gve:l' 65&1 p@a‘ﬁ%h@ ‘h]eegtlon for

ere new en
t bbramgh ageméfngtt@ profild 1260B Mlgmeaatjaht ﬂl)ouldrl&fndtéd tlhgt, in
nd then_punpin portion of the. ajr

th air a
t Fﬁ%@@hw% e@t@é@ miEAg, AW g 0%9@3& Injeption MaR be yagicd, if
aﬂ&egﬁgg @&d@f@ Iﬁalﬁ&upyaaﬂs%n@sct{m @eﬁ t hrough lines

, Into the vra Wth reference
t o Fi ghigerd nammwa @rcmw IGOQB dedudingtlikothapreviously described

o ot S R sl O i L) 9 o

CONtah A 8E HoR1CH, by welllas HHRawEMEs ST 8fiStwo [REssBre B sducers
operatlons which are facilitated by sel ecting item

98334 pomm avisii 1480W. A7 eontiasiyto girswtsv¥)0znd d38@4, aricaittl380B

S r&l%lt {Il%ﬂldgg s ueiltte ?ergergvgollr lng{), WEiR rlsasth%()vnslocal{gd downstream of
generator 21, in between first and second segments 305A, 305B of the eluate tubing
line. It should be noted that a pump is combined with reservoir 1350, for example,
similar to syringe pump 33, such that, when a divergence valve 133510 is set to allow
fluid communication between reservoir 1350 and tubing line segment 305A, the

associated pump may be operated to draw in a volume of eluate, and, then, when
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When the user selects item 991, conputer 17 may
present an option for guidance in renoving an ol d,

waelepbasses generator and a set of tubing |inesPCPUR2909/047034

to installing the new generator, or an option to just
b@ivgl:ﬁ'gg&dvaﬂl% iN810 E‘ssn%@y ﬁfdwpﬁul‘afcoﬁ%n@&ﬂiﬂ %Qt%vre@ﬁ PLservoir 1350
According to sone e ments, conputer

pm&i tobmgrlamsegnes 30aBcthe QUmpaxlra}dJmpetat@f toapmsln thetvwolured of

adelete ene ator, trackin
| SR oDl 20 HSPE TG Stement bo 25 B mitiod dnich iy At ivgpeence

eUﬂV@ﬁSWIPQS kdtfie dﬁ’écttﬂ&% ﬁ?d"ﬁd’t@ﬁﬂ'ine %Wlﬁ&ef%?enﬁ@lﬂack to Figures
further conpile this information, along with ot

péhtB, mgtwa@e%)é o sloielding assarally @0 mayths ealatrqudotfunthfatenclose
c ar at.i on ods

PR RRe BBt stingun afafisr SG0REE B P BEEE4hSpare

| FesSOBR, Map SendaA6Kside WEE2 5B MIhBhucevity @tector 25 is described as
i nvesti gat| on. An exanple of such a report is shown in

Fhgjog movnted AFuEhermeie. stlennl 85 arydas rdmangther valys petyatep

t i .
PR E R AR RE VAR 333 P UL BT R SRURE 25 SRS Bl Figure
pBAdesdivagendefvatveedsivon t hat | s r ead f rom an encoded

| abel /taa attached thereto gures 12A-B a

schematPRection o disgictrarqlyacy 9#%%% An E@SF%’ertlé59’3f9@)VAhelp to

1 f
ool s TR RE aERLAKRY oblt QUEHGIEALR, fof B ARt of
epﬂmcﬁldh H00Bsindfigurb é2Qr asle adcordingtut preferred)memh,udssfeacﬂiaﬁmﬁom

e Cco ured t or alternatiyve. metho
o TR GRS P s o B PHRDES BB Bich Epspaiie 350,
39100rdmg Rafy inRlcabh Nk a8 \URa, th&b iy thiiffa alf%‘i’a%ﬂve@rfconsmtent
activity over” each inject ed dose, along with t
r @qtmtwd@{eya@omn@lﬁemmjeems ofd, aden vﬁqeysai'y,éwmrjle]@@mmhﬂow
ecti or.d

£ Rt PN 5 R Bal SRR rhea BT PRl AP Ryl Egggtoack

f fromy thé BreBfufe GE@ANERT 334 tHutrieddwhstic8mardif ew®bt €5, and/or from a
illustrating activity profiles 1200A, 1200B for t'wo

i Apwancer (@okbewnhabeiEgus 13PBBIMay alstolyBIsea &0 gonigh the varying of

| ev of activity than profile 1200A; profile
1%%%5% g]brg achi eved via the operation of circuits

1300A, M&Dﬁ&ha&efbeafce itdEtubes1aW.- BJ ishaild boneted diat blt30dive
(Figure |

h | h
RS Fas BrehE Ao [ BHEP R COBUHIAPY Obihe drcthsdsidap tbed Tor
ﬁl?&ﬂ%llg 6 Qbn® P50 nﬁnﬁferrﬁ@féhso%é icflﬁlsﬁon]c?&gﬁs oﬁfﬁggﬁésent

dlng assenbly for each circuits 130
1Bﬂ'6181mﬂy1ajloempbyymﬂtlphelwn¢ranom Zhhss meesqmzacdt@pvd: on conjunction

zﬁ%tFeFd f‘?&ﬁmé]agﬁgo HEN %f"eg’aglﬁl %{n'l Ewdlcq?{b Oﬁ\%ﬁ_}g@)ﬁ:}&each

?:ﬁ)&ﬁoﬁaﬁd BR rahfiddg @Qns}m&h 1688 Be£dvit) floReinjectiBs REG|dcKibn.
shielding and with respect to shell 13 of system 10 in

a si m Inathe feragang tetat¢rbdesgupioom;, thednendor hiobecoideganibed with

310696'1‘61106 to specific embodiments. However, it may be appreciated that various
modifications and changes can be made without departing from the scope of the

invention as set forth in the appended claims.
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Figure 12A illustrates circuit 1300A including, |ike
the previously described circuit 300, eluant reservoir
waxoopsespe 33, radi oi sotope generator 21, throurdil/uki0041047034
the filtered eluant is punped to create the
vagghﬁactive eluate, activity detector 25, and waste
ottle 23. Figure 12A further illustrates two filters
1.3% chidettstctpreefbsaM mfmsitanmwne itlse 486%ire pahpraang:i n
circuit 130 i.t 1300A.further includes by-pass
bl R e st G P R SR BB AGs T eam of
dj yl%l%%ﬁnd’iﬁ% e m?fé%splldel%ﬁ thdstRichfdlithe H8Qior e \WBAMing at
acconmodat es the previously described el uant/saline
fIuéﬁmt&bm@wemfﬂwnnﬁmmmﬁaswnmo circuit 300, circuit
near/.propor:t i.0 al ve
T3 el coisto By s APrER PP b 1355 0g Yy Gy sccond
Ci I Gipbtr dp2P iNBYhOR@REsPIedAnd bRbcR¥ApMLE, according
to pre-programred paraneters of conputer 17, in
cthsjagerss Poel Wiatds Videdis é@q@néﬂippﬁmmemguaaﬁ i regon alde tharefyjom;
d S r I
i ﬁltegﬁ%f({{ppgﬁ%peilﬁl 51%9 Hﬁlﬂg ﬁgcgletssg%a nva/é)sftef‘ ﬁ&ﬁg B?fhg 1n£1512}n
achmgmanamﬂﬁhaknmehprqmméamﬂ1Ievel of activity over

each patlent i njection, for exanp accordi.ng

pHsPEand LPpBTEPRSIng iy sired a@@rlqnfedstﬁ @UPW ajeWAERS Q%a%r more
in agdbibRpe g&&asrscmﬁeoéyk%& ﬂ}t& kM ntefiof $A0E, Al G Af?‘fmg of the
each injec n may be varie necessary, 1 n order

t 0 rmkor aione geneoates stieftomabe invérioy spaeethe s@dogd nppd2Pening

illystr te ircuit 1300B.i ncl udjn
ot e\ RO LR AT POt E G0l ‘UPUEHPOY BOginy o therggbine
PUMtrddurd, %@1‘1&1‘ i8 m%%&%eél@\taﬁﬁn Zlith REHAcY td the WAL &R portion
25, and waste bottle 23, as well as the two filters
and(ﬁﬁb?%@é@éﬂﬂ@ﬂﬂﬁaﬁémuﬁﬁtBmﬁﬁgn@ﬂ@@ in circuit
1300A. In contrast to circuits 300 and 1300A, circuit
1300B further includes an eluate reservoir 1350, which
2. I'EheShavtard OCadied] , ForMms cheprkiak agemnevalobin2the bilmating with a
between first and second segnents 305A, 305B of the
coptoyeadeportigsi ¢fgin|upier oyter syrfaed of theshedt ed that a punp is
conbined with reservoir 1350, for exanple, simlar to
syringe punp 33, such that, when a divergence valve
3. m&&hﬂcﬂuse ofatlaitno2, avHeasin tHeticdess paial rcbm@tiisecsnhebedmad portion of
reservo 1350 and tubi ng |ipe segnent 305A, .
the el crugh bt aa%as © s@emﬂé ¢revdd errwvglg\;E? bigevgy from
thee&mltﬂﬁ ! gh u &Qérvs%fﬁ GEnY @hore 133510 is set
|UI ni cati on tmeen reservoir 1350
and tublng line segment 305B, the punp nay be operated

voI ne of . e te out throu bing |ine
4. 3B SR OB 2 i b B Btey oS e G dince
valve 35WP is set to direct flowinto patient line
305p. Wth reference back to Figures 3A-B, sidewal|
5. 20® sotuctyhd of didimg?, adweqtiv the o nades bdaedit &rgemovipg the bin away

{ﬁehc%glto%{r]e%l p%%t?on of the upper outer surface of the shell.

6. The structure of claim 1, wherein the elevation of the second upper opening is greater

than approximately 12 inches.
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el uate reservoir 1350. For exanpl e, another shielded
well, to house the eluate reservoir, may extend
w@bk@ngsisee wel | 255, in which activity detect oPCRBS1089/047034
descri bed as bei ng nmounted. Furthernore, sidewall 205
T AP Y T BRI B Oy MRGER BE IR Vg opening i
grettawhan appFoxgmate] 324 nohesdi ver gence val ve 35WP.
Col I ection of discrete volunes of eluate, in reservoir
1350, may help to achieve a nore uniformactivity
8. I'BMekrube! o ARG RIRS 1 160 WhefcR the%&d¥Rl ippér dpenthBFrtRd: provides
profile 1200B"in Figure 12C, and, according to
acgsefes pertiomef hio tdysidrembingaitrcint ofthecstysteint witlje tlecintsriop space.
may be used to control the punp associated with
reservoir 1350, in order to vary injection flowrate
9. arud, stiuBRFEMany BRI RHiBE N-62Awhetedt th¥@bdess patRl FicRidks a security lock.
activity Ieve? across nultiple injections, and, when
necessary, to vary injection flow rate over an
i Rdi
10} Qe O B5 b8y P BB IOl Ml obibed o
thé¢ platfoins toohanomize mecbitith fomthd eyseahor 25, and/or from a
flow neter (not shown) of circuit 1300B may al so be
used to control the varying of injection flow rate.
11WHER gﬁﬂﬁt{l&ed'f J&neI0e R fhet Cofp S ntchtafism! f?r ﬁlafgﬁﬁg thdP&heel
noted that alternative circuits  may be configured to
clemgitoy a conbi nati on of the nethods described for
circuits 1300A and 1300B. Furthernore, sone infusion
circuits of the present invention may enploy nultiple
129eneahats AklaidsS 0TRMticaned above, in conjunction with
Figure 2A, to help maintain the relatively uniform
| theeyhegf clamentdomprioeses fistiwhedl mamtddon paerdmityéo a first end of the

rel ativel onsi stent.level .of activity frominjectign
Lo iMLR0e i SeaR e Plds P RSt ol el anal i pletform.
t he theweohd el bidsg bsRRitclaRdIrbiaad; mid h reference to
s&gci fic enbodi nents. However, it rm% be appreci at ed
t Watfirgtayhaslis meyHited toamiivh &vitiHesnerkindgbapleprbe made
wi t hout departing fromthe scope of the invention as
set forth in the appended clains. W claim 1. A
13c dhiesatictaterafel dimel 2f Grrthancomprissn®m fey atténmyedigredal for reversibly
st.ructure co ising:  a platformon which the infusion
brajag @ﬁ??séo%%%g‘?“ &ﬁ@isﬁog‘iié’lhlad%ur roundi ng an interior
space of the structure, the interior space containing
at least a portion of the infusion systen wherein the
14s HdskeIstrognprafses ol clhimst-6ufipdber apemisog 4 paso extheding upward from
anlu?)%eerrolu or sultace of the s%%ﬁ?ﬁl% post for mounting at least one of: atray, a

computer of the system and an eluant reservoir of the system.

15. The structure of any of claims 1-6, wherein:
the shell further includes at least one additional opening; and
cach of the at least one additional opening provides a passageway for a single tubing

line of an infusion tubing circuit of the system to pass through the shell.
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upper opening into the interior space and an access
panel ; the access panel nates with the second upper

wopeoiiseg2@and i s renovabl e therefrom the firstPCpps2009/047034

opening is sized to provide access to a waste bottle
160PTHe RGOSR IS WRERM Ldah e i AN Ee Ol a /ARG oY
i he second upper opening I's sized and oriente o
mdhdow momowetypegedf one or nore radi oi sotope
generators, for the system into the interior space,
and a lifting of the one or nore generators out from

17t M@eishh QLT 2P BE Blaih1E-6S KRR HPRIRNI RRES RGRRENS least one
| ocated at an elevation, with respect to a | owernost
expsondl irengssofizadiie holld fhe¢ldet vialet ure, which is [ ower than
an elevation, with respect to the | owernost portion of
the cabi net structure, of the first upper opening. 2.
18T e stristatcdfRan9bof elaghdn b, fifrthet ERApr&s@iid pisitalily 8f clectrical
renmovabl e bin, the bin mating with a contoured portion
cogpects ippted intethesieface of the shell. 3. The
structure of claim2, wherein the access pane
conprises the contoured portion of the shell, such
19t atabaeg essctine fhhen AdGasSsyp@ne khel ssruptuy ¢aheyetidiyg:
renpvi ng the hin away fromthe contoured portion of
t pelatfgpe enoyhigy the iRtpsien sptep h%ngwﬁﬁ.and. The structure
r e SR odnd MEER Rt Ao ANEHIERS, & BrTpA Bhraiing o
bi n leasch poeion af Hendfusichoystempovi ng t he bin away from

t he cont our ortion of the_.upper outer surface of .

t R Shelf cdfRtosy P st STGAECILyReL SPSaRAS gl ferior

el ewghdcOmPin 4d38ssTRAAN G URR]S pARE Riafifg WSthAhEaHRE o?é}ﬁﬁlg and
approximately 12 inches.7. The structure of any o

cl aibemgredovattiethsiairantie el evation of the first upper

opening 1 s great.er, than. appr.oxj;nately 24 inches. 8,

TS P e T8 PRI R4V & ot o ORGSR gk ona
uppehidieredhe gedaditbRefor BicWLIERS i1R6 ERSiftckior Spaed dnt Anifehg of the
an infusion tubing circuit of the systemw thin the

i Nt NE OF MopAgNCraors pHeframthe tngror spacaniic PP 1oRFHBE beipg

A B BT g D
a Wheeattusd, edmdohtis suhistinedll§ wich ehaplaatd @naton, avigr @ypadeto the

nobility for the steg] 11. The structure of c¢lai

10, lpwpimst p%ﬁﬁP?éﬁerﬁ’é IRCHREUGHEAT SR SPPBQRS Rglighe! the upper
whegl,glenment. 12, The structure of claim 10, wherein:
the wheel elenent conprises a first wheel nounted in
proximty to a first end of the

20. The structure of claim 19, wherein the elevation of the upper opening is between
approximately 12 inches and approximately 24 inches, in order to facilitate an ergonomic
stance for a user to lower and lift each of the one or more generators into and out from the

interior space.
21. The structure of claim 19, wherein the elevation of the uppermost portion of the

upper surface is greater than approximately 24 inches, and the elevation of the upper

opening 18 less than approximately 24 inches.
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pl atform and second wheel nounted in proximty to a
second end of the platform the second end being
woppossases the first end; and the first wheel |BCHOBSIUWE7034
to swvel with respect to the platform 13. The
structure of claim12, further conprising a foot
activated pedal for reversibly braking at | east one of
22t Hédefstrnstircarfaing ©f olladnS/\tféellls ﬁJIildhr chimprising adindle fof maviyg the

sy SIEmAan Pho Fieatiprig ap hgr L Mo Sl i T Bl i Brogimity to

th@gﬁ&ﬂgﬂwhdyﬂﬁﬁ&ﬁng at | east one of: a tray, a conputer
the system and an eluant reservoir of the system

15 The structure of any of clains 1-6, wherein: the

h | ud dd I
23 gttt ok SRS 2l e OB i T ona

ORQMEEIGEI RN nfiRSted td ARSAEMY tHeOlha] SleM@hEintluBinga firkteheel
of an infusion tubing circuit of the systemto pass

t hr d@@hltqdﬂe pspramity 16 a firyend of thetnlgtéorprang| agiepenuisyheel mounted
mher of o ggﬁ [ I

ncI u &}w%flcvath I%%ﬁe ?‘ioat}le b@gﬁgfm Q?,) 1tglt E}%Cstegcglginén;a%f the
of qilzafdm ﬂheﬁ;ecdddd&jhdlbﬁlntgh@psiiehhe fitpt f:]litﬁl‘andon‘prl ses at

l e st one external recess SIZ hol d_a shj el ded
vit apndle for meyangthe §Ereive aprtham; e?ife?%wt rthe harglle exiprdaeg from the
co

[t g Sirdo B oRhe Rk P 6 GEDIEAN AENNGELRA o g wprer
an isnffac dithsstedlem the structure conprising: a

pl atform on which the infusion systemis nounted; and
a shell surrounding an interior space of the
24S A Bitt Strudthh® fhPdeibRiorSRACHA, Mﬁbﬁw&@mh@gast a
portion of the infusion system wherein the shel
c@nbﬁbgegnaﬁnﬂp@emﬁbuoﬁaﬂeﬂnanﬂmmpeta@éenung into the

| n%ﬁe& Igs%{’m?lﬁ ng %n 1nr%%%orr S8 ac%coﬁﬁ'e ;é%ru&%g% arﬁgmrc CI&;%]I per surface n
t hervaﬁﬂoaﬂ1eéshen@m[ngcumarahr¢gtdr@1 sdcesis dnehedr i ented to
allow a | owering of one or nore radioisoto

g@h@ﬁem (§e nteHYSPatFecosipdtserinlcaping portipeof ﬁh@é@'ﬁ%}pm Spée;,
f‘ﬁ% aP1dabif ol %9e19£% gibevtuge@ 9 LP%Esa %‘%Q% fn?e {POC aﬁ fg

nterior en|ng
an ebﬁmmnoemmnmbtm&mﬁﬂmamwnbﬁqawhamﬂrnost portlon of
t e cabi net structg whi ch JS subst a tlaIIy | ower
IR FRagaY i tred i fantate & 3Rk frerg thaatysiRRew s ey
portlon of the cabinet structure, of an uppernost
portion of the upper
25. The structure of claim 24, further comprising;:

a post extending upward from the upper surface of the shell, the post adapted to hold
an eluant reservoir of the infusion system; and

wherein the external recess is located in proximity to the post.

26. The structure of claim 24, wherein the at least one opening includes a grommet-type

seal.
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surface. 20. The structure of claim 19, wherein the
el evati on of the upper opening is between
wappeosaseat el y 12 i nches and approxi mately 24 PEOsz09/047034
in order to facilitate an ergonom c stance for a user
27t O AN ddifito 42358 thk AP1R s LQGR of
7|ntg%ﬁﬁ£uout(¢Fon1fﬁ@gfnte%iof %g@ggP&gfsagﬁ@%kg Pait o
opstingc i acbhbf thegiamof 9pemihgyisistacd toeprelide atpassagodayt foe a single
u r o portion of the upper surface is greater than
tm%ggﬁB?PﬁéF@m%“ﬁﬁSY%@ﬂes, and the el evation of the
upper opening is less than approxi mtely 24 inches. 22.
The structure of any of clainms 19 - 21, further
28¢ drpatiingt siguciutsdpoidreinfustomyygicng thenrusipse eamiristrg: one
| ocatd on to.another, .the handl e extending fromthe
RO oh e o Re Bl BefodlitEace ther cof . 25
Thehslt funetikditg ah irdéor@pade! Fith®Sstd@ture;2hd f urther

co risin?: a wheel elenent nounted to the platform
t meluidir el ettemahiccenialesdi ng a first wheel nounted in

p . . S : e . . ]

AR T K it sphon B ek o B P ISR TR

I theplwalityi df gxteenal heeptaclonaresivdd af héldertpll@tfeptaiming fo@peration of

second. end being opposite the first end; and a handl e

for tRDUTHER H8t8ruct ure on the wheel el enent, the

handl e extending fromthe shell in proximty to the

first end of the platformand in proximty to the
29upipercalsivetf sawmetuod off dlams? e whercdd at 1dast ahd ofthe pturalay of external

fo n.i nfusi on syste he structur onpri.sing: a
reosPhiefeS i OBHEA e baval oty by afehied € otioa: and
a shell surrounding an interior space of the structure

and including an upper surface in which at |east one
30opdmistrgctarecdfatriendterhateirecess is formed; wherein the

i pteri,or ace contains at | east ortiqn of the .
e G B BURE &0k lndiee o B PEmuPtuioin ki hssoiied portion:
passageway for a tubing line of the infusion systemto
extend out fromthe interior space; and the externa

r Beadwality oficxisinal ercepiaelas #redompad in remoyablainiwirighsmates with the
SyStc%HEou?egjpoayijogl g‘fttflyﬁé&'} gur%cepl aim 24, further

conpri si ng: ost extendi ng upward fromthe upper
surface of the shell, the post adapted to hold an
ant reservoir of %ge.infusion fysten1
W

el nd wherein .
31y Hdeshrpetprenf claimeils wihgreinyhg remoyab epl?lamwc{%;s athan&%ﬁ gor removing

thPBlaway from the contoured portion of the upper surface.
32. The structure of claim 30, wherein the contoured portion of the upper surface is
separable from a remainder of the shell to provide access into the interior space

surrounded by the shell.

33. The structure of claim 28, wherein the shell includes an upper surface and the

plurality of external receptacles are formed as recesses in the upper surface.

34. The structure of claim 28, wherein the articles include a shielded vial for collecting

samples from the infusion system.
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26. The structure of claim 24, wherein the at |east
one opening includes a gromet-type seal.27. The

w@reaasaiee of claim 24, wherein the at | east OPEI/US2009/047034
openi ng conprises a pair of openings and each of the
pair of openings is sized to provide a passageway for
a single tubing line of the infusion system 28. A

35c dhiesetictaterafclaime 8 ehemm thafauwlanndydd eohnitdd documentation.
structure conprising: a platformon which the infusion
systemis nounted; a shell surrounding an interior
space of the structure; and a plurality of externa
receptacl es; wherein the interior space contains at
| east a portion of the infusion system and the
plurality of external receptacles are sized to hold
articles pertaining to operation of the infusion
system 29. The cabinet structure of claim28, wherein
at | east one of the plurality of external receptacles
is formed in a disposal container that is attached to
the shell. 30. The structure of claim 28, wherein: the
shell includes an upper surface, the upper surface
i ncluding a contoured portion; and the plurality of
external receptacles are fornmed in renovable bin which
mates with the contoured portion of the upper surface.
31. The structure of claim 30, wherein the renovable
bin includes a handle for renoving the bin away from
the contoured portion of the upper surface. 32. The
structure of claim30, wherein the contoured portion
of the upper surface is separable froma remi nder of
the shell to provide access into the interior space
surrounded by the shell. 33. The structure of claim
28, wherein the shell includes an upper surface and
the plurality of external receptacles are formed as
recesses in the upper surface. 34. The structure of
claim 28, wherein the articles include a shielded via
for collecting sanples fromthe infusion system5. The
structure of claim28, wherein the articles include
techni cal docunentati on.

40



