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I NFUSI ON SYSTEM CONFI GURATI ONS RELATED APPLI CATI ONS
The present application clains priority to the

wooddoasaspy U. S. patent applications: U S. Pat ePdT/US2009/047030

Application No. 12/137,356, filed June 11, 2008; U.S.
Pat ent Application No. 12/137,363, filed June 11,

2008; U. S. Pat partUSNON SYSTEM CUNFIGURABTINeS, filed
June 11, 2008; and U.S. Patent Application No.
12/ 137,377, filed June 11, 2008. TECHNI CAL FI ELD The

pl’Rﬁggpr]b%\ﬁJﬂltng@ﬁgt ains to configurations of

systens that generate and i nfuse radi opharmaceutical s,
par ti cdlhampkesentrapptagivbh etuime ptibetyito fthtsﬁoﬁnwmgr[(i Si paent

t her eof.. BACKGROUND Nucl ear | ne
r ABPHEIEERY ﬁ@?@ﬂ%ﬁl&ﬁﬂ%@?% P Oel ! FQ‘&HB&? 12008, US.

' @%&h{‘ﬁppﬂi_’é&ﬁbﬁ RN 18785 35D THILLTRGNAPIN0S, BEpatehit Qﬁﬁhcanon No.
pe of diagnostic ineging, which utilizes doses of

r aa/( 13@Ra# nfelce turiccll, 2008 rneJabriagsnt dpnkeaioe Ndy 28BS drfiled

Wi, t hi @63 {')]%éldl oi sotope generator, that are injected, or

i ERfs P 0 a patient. The inf used dose of

radi opharnmaceutical is absorbed by cells of a target

or%zﬁi of the patient, and emts radiation, which is
NH:beyFéE T scanner, in order to generate an

| mage qfhet e en’t18n peg 4ins conggr%tlcgnasdﬁo Bsﬁtarln\slj %ag §enerate and

GSG
i sot ope, IF] use

( M@M&@pba&‘rﬁab@tﬂﬁﬁayarﬁéulﬁw nelatioh 820he i@fasioARircuits thereof.
exanpl e of a radioi sotope generator, which yields a
sal ine solution of Rubidium82, via elution, is the

h@ @T%@?{]) avai |l abl e from Bracco D agnostics Inc.
(Cgpl%ncgtﬁon ). A PET scanner in conbination with

i nf usemwte’aemedifciﬂea:drim@haadﬁawiybinﬁmé@l Iﬁm}thaiapyaaﬂlbdiagnostic
| oyed _tq quantify blood fl ate, for exanple, . .
Beige Dot r%?%ﬁé@é t%?%ﬁ?@s&gf{ és?}hettb’%?]? %ﬁ%}magmg’
t Q\ﬁnaﬁhﬁlzleé 18506t ﬁd%%hﬁﬂr&ééb&fca[ Fgh Qafipl eﬁé&%@@? elutlon within
enmpl oyed by a radi opharnaceutical, is réfatively short

|a rhdinigotope pertciraon, thanaerigerted, infus¢dsiato 4 anh glhe infused dose

Dot ol et PR e et aBhitb e ffigtgand emits

j @zkalattonl hich i$ 8dtetBd BE PIET R, ih 36 2RN ARSI irhae of the
i nfusi on systens, and to adm ni ster doses theref rom

108238y i rexiample ofpr adforetéjsdprtopm avhighonay @@useéipbgm s

R e e

exatmls@tope/g@eﬁaﬂm ahitiyigdd esddingisdriiah b8 Rubidium-82, via clution, is
the CardioGen-82® available from Bracco Diagnostics Inc. (Princeton, NJ). A PET
scanner in combination with infused doses of radiopharmaceuticals may also be
employed to quantify blood flow rate, for example, through the coronary arteries of a
patient.

Whether the half-life of a particular radioactive isotope, employed by a
radiopharmaceutical, is relatively short or long, a patient undergoing a nuclear
imaging procedure is not typically exposed to a significant amount of radiation.
However, those personnel, whose job it is to set up and maintain radiopharmaceutical

infusion systems, and to administer doses therefrom, are subject to more frequent and

prolonged exposures to radiation. Although radioisotope generators and infusion
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protect personnel from excessive exposure to radiation
sources, the daily operation and mai nt enance of these

WO ndoeasm2 systens can still pose heal t h threat BCT/UR2089/047030

there is a need for new infusion system configurations
and assenblies that facilitate safer as well as nore
efcfregtsiiv ehadadysedrhd ot ghikldepefoatiapplanta srionhénaned safewalls, to
t he infusion syst ens. BRI EF DESCRI PTI ON OF THE
DRIVENES SRS {90 SRRy RAFU 0 RABtIPN P EGsathic\daily pperation
p f t
R g e
dramed fis nawenfusiontsgstsmabefifurati@sand asstibliedihaafadilizate safer as
|nt nded for. use i njunction with the explanations

ef Irps MQF £ 9\5?“:’{6 aa&egfo OpgaLen ?}%‘{ BANTRARSGAE 3]%%%“5&“
tlg%tpfhgsent invention will hereinafter be described in
conjunction with the appended draw ngs, wherein |ike
nunmeral s denote |ike elements. Figure IAis a first

p i | | | ystem according to
g@EEWW@F?ﬁ@%@W@mem on. Figure IB

I S anotigrolREViIER AFiWiNG Mk BWsBhtive dFPatti@lar@badmadity\&ttthe

structure of the system shown in Figure | A accordin

t Oreserfanembion ane Hicscforidguios lim the sepps o€ dhednysatiope dhe 8@ngs
v Ia?e\%o(%f gcg?e u}{fégse gg,ﬁﬁg%]anfi %re': TnfRa& hoA’us %Cc%ﬁlgungﬁoﬁ Qith the

sone € is a Sc
| _RkplahOidNE i Y lfdsllovaﬁg detdiladdsoripivie Enbalino®eos thefprésast
present invention. ure |E 1s a per spect Ive Vi ew of

eXxwigplion yils a?fﬁméft@rl%ﬂ cg¢fikeddp ﬁ@mwatonﬁﬁg»h agpgRdsg depwings,
| B HRChh RGN deflot Mk kithiaton system of Figure 1A

Fi gure IS a perspective view of a shielding
assenblBygurot Aana ifindt psispectsy steanpf Buiatfusasm dybtat, sdvovding to some

Fi gures | A- according to sonme enbodi nents of the
g’i’@ﬁ “fﬁ/&ﬁ?‘f%‘ﬁsenﬁ‘@’ PR s a perspective view of

a fr amgynrk 1B Mb@he?)b%ﬁs?@dtw@% of éf‘?or’flgn %Pg@abmet structure of the

enbodi nents, wth an enlarged detailed view of

ceppieonshewof fn Figaresl/s taeprdimgdosatinng gmb@dlg@n@

nbodi t A th t
F e TR AL 2N s NSV 06: SRBH MGl 4
aap@fr&a%@d bofge Mhewigkntshe infusion circuit, shown in

Higure Figure 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 ndoeasm2 ci rcuit subassenbly, according to SOPET/US2009/047030

enbodi nents. Figure 3D is a frame for the subassenbly
shown in Figure 3C, according to sonme enbodi ments.
Fi gur e Fiigurs 3B if@perspaeivc siehvesMhsidilisidd erouansioreihffagee 1C,
of a coqfuter, whi ch may be included in systens of the

C

prajiagied sriuicd mccarding @isag e bodeeérbodi ment s.

Fi gur e (5A i . i ' -

susceeiast SCH TEHERRNLE RUM MRt Bt b Ui sybosscrbly,
aacarding o tansansodmbodi ments. Figure 5B is a pair of
screen_shots _fromthe conmputer interface, whi .

pr ovi d&§Wg 3.t F Gy B atbavp i abev i E}B?éfeﬁ&; apeordipg to

a b s embelimdafs t he system according to sone

enbodi ments. Figure 5Cis a schematic showi ng a second
group digwed cessiaensor sesenshot fsorfi ap mtetiecced rpotnguter, which

i nt erfac .cordin sonme _enbodi nents...Figure 6 isS ..

. Mthe RGN RS ol P PEeurBUR o Ssa B st Spibggiments.
shot's frigm R8s & QHRKIaBE shaWik h IR graGL e fkbdtdsit @ s@8dBshots from
enbodi nents. Figures 7A-C are schematics showi ng a

f dfr commptesupedhoss aecording (resosiay aelpdinents. from t he
comput %{%ll&ggﬁglr & biir pPk U dhBg o ﬁ%’%gmga:?f‘f)e? ﬂlt&?&teswhifch provide

Fi gures schemati cs sShow n group o

sugdiesidhy eelged eeflushebinfalonsli e @edrpoil of theRleehagording to
according to sonme enbodi nents. Figures 9A-C are
sEPBREMPRdIMMEW ng a sixth group of successive screen

shots ff S@Es gQJH%HFaﬁE sﬁ&%iﬁé%@@&nd%? S NGk GvE W Een shots

enbodi nents. Figure 10 is a Schematic show ng a
s éroanthie cgmpuer ofterface casaidug to come Rnlodinsents. om t he

conputer interface, according _t.o sone enbodi nents.
Fi gur o TIBITE § b kb GT 1 REASHE HRRG AL THR§eSpBC Scrcen shots from

gemnestRikritctBE, GTRULE Ko I0M HSShiiBnds NT USi on
systens, according to sonme enbodi nents. Figures 12A-B

are scliiegraes Bs-Codre athooratias shoaving f devirthrgroip efisucsessivascreen
R B R SRR JED T b B RGER
exenpl @ighracs A drY seHe@daiticeshoMing Bﬁ%%g@&ﬂ&%@@ce@iiv@screen shots
' ?‘r%lngtrflre] %gnnl?)ﬁgg }nltgr?alc'e,DaEcIoArldli_n%[?co somgFeelrnF‘t))oldicr?l\lents.
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,

wap@bitsmb2 | ity, or configuration of the inventPOIUSZV09/047030

any way. Rather, the follow ng description provides

practical illustrations for inplenmenting exenplary
eMEUA BN BESURIPTIONg the teaching provided herei n
those skilled in the art wll recognl ze that many

t he exdhpifdlowing detailed dasraptian is crepploesnrEse s @et intended
9 Lo sopBARDEANT, & ohRir] SPAE NKELM B WA Rather,

t hiec fotlesaryt dosorypaionhi pporidesheraaical ﬁljasttaimni Goriimpkinosming exemplary

orted b cabj net ructu ch includes a :

p oRpgmAnISy %thézé%thﬁ Gechinepp f‘éid}eéelﬁ E&?OS&W ﬂl:?ﬂéﬁ dhqart will

13@00§HQE khal ﬁwﬁ?%?ﬂfé%xh‘tﬁ%ﬁ Hadd QitaBlc Skebibtiviel thdtR&E be utilized.

surrounds platform 113, to surrounds an interior space

| n whi ¢dhguae pdris d dinst persperftivs ivoaw @fyanefnsm siystemolry, ao;qmeding to

seen or rredé@r om panel

bpom cbp gt Gaombisy U sbidh g tefiin S0 4 flpRA Sbortcd

a%gqr&lbﬂﬂgt dtRichileé, Radeh HORWEs 4 Ela&hﬁﬁ @ 13 kdebh Béttdriin ng@re 2B) and a
art. gure IAillustrates the cabinet structure

s;ﬁh@lbh& ﬁbeli h%mémds;gipafagi frpmcy skl tbatlsmromsmiat&me}ﬂ@s to

| |

SRRy OB ol pBB pEL kP A Pl R pontained
upmrld Higuwanl €heShlell by wﬁrrh@:d Mmqianas an!fec’ﬁdﬁ-fn&ﬂ@ed or

%/ 16 and. a conputer 17 are, ﬁlﬁ rablg} attac

viP8 Y&wt@t@éﬁf@%@eﬂ&ww@ﬁ&m wethgdnknowy oth%ﬁer%ﬂ%eé in the art.
rE TR TR The GAMRELRIGRE of Sy B BRIy e op handle 14,

[ mlﬂxrh oxterslp émerakl}a frooushddd 3bin pﬁhzahdlty]ta Aan alpﬁcr sarfagni 3tlcthereof

172 of co 17 n t onI dIS y |nd|c t.i.ons

s34 BRpdpara ¥ fish crtshdsued @v@ idnt Btk surfuce, or
S %y @8 afd aRoMPYUIE §7 hRY pHEGED 1Y) n&%hé@ vl ant @ nfi€/ R fonable

i nput). However, according to alternate enbodi nents,
ammuherAcgop@ngﬁo smeg cinbgrlimedteymiosmutd il Gum ceupledioseontroller of
skilled.in the ar be.enpl oyed b ter 17

oSk gpRuleBes Bole RANFT e TSN ag? SR edén 13y and.
eXRHNOL 1 7 B0 Keyhddrd,7 ndt 58I desplak ikdedtionl oP4lstcansp@ition for a

| evers, a bar code reader (or other reader of encoded
i HPIIOREY IR0, butelsarares ana BOAeAI0E S daIA bt & taedli sgacn input).

C‘%fb%%'v@ﬂ g&ogc?gg ﬁ&&na@@%@bocﬁﬁ%@ﬁ&%&@? }d}glgésrtlﬁ t%’slce,

e ca ructur
a$m6‘hﬂwnth0©d‘ skihad inehd st hﬁa@e@b érhiglo g by @nitéralt7. \Ghyr types of
the user input device na rempte from system

10,
f Speranpithdrecey mawbetclude f%ffsﬁﬁaﬂ% adtsabeasd. 4 geifs of control
ARGRE dﬂ%&e?s %%Qﬁc&fé%éqemﬁ'ot&?’? %\%Od&ﬂﬁfe%%tlé{?)%

I nput evice, for exanplie, 1 n addition to a touc
sccaanr, afcompniputeadallly medayn bentaiemgtpertfnconday, ste iitQuser input
d used tbo start and stop infusions, as
Vlce may be mounted on the cabl et structure o systern 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
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well as to nonitor system operation both during
guality control infusions and duringpatient infusions.

wopevasizen of system 10, which is facilitated bgT/US2009/047030

conputer 17, will be described below, in conjunction

with Figures 4-9C. Figure A further illustrates two
pabtient dffuvibee| Gpckaion df2ZstemO@Nvaibhtio fatlitavdey sbeputef 17, will
platform 113, to make system 10 nobile; handle 14 is
shewpsaibedbelgwatn %J@P%%Waﬁl&w&%pe for a person to
grasp i r

Pocat i CoEps R Tl T B R e g1 25 Froupisg o am

Anadersida gf platfemme 1 hre hedke eybtantd 6 daobéles sandenk! ieshdoeh focated at
pair of vvheeLs 121, 122, are .cas ers al | owi n

f
r 8{15 P DRSPS LB ograRdn o \Ra’in)“*ne“iVﬁr %15%8} ﬁi grom one
P rl&\éhgﬁ f@4bihkPMBbn foél%fb;lzﬂéelsyl 2fox 22‘%@6&‘&@ ROsonYSprefBrred
10 in relativel'y tight spaces. Figure IBis a
pen@pémantseom evbotl parparhicshs 18, 5325 reemadi@rs, allovaing ifeteotation

111 bi t. .uct whi ch ,i,S. | t
aie Rarifodul SRR IRk B I R iR Tionn SpBLEY *°

1215a,neWBr§1 sb@cerhqqaalh@éiatﬁx%lyﬁgﬁtls}@debon by a foot of the

per son, grasps handl e 14 to maneuver system 10. In

a neut FagurpbBiis # DPFSPsEitia VY E amqmomé@nslmzm a sideol 11 of the
f %aélgelﬁétasttrﬁ tggeingv f1s mﬁr%d (51? grtgzvg e t 0 a ngu?e ?ﬁ’llﬁugtliates a lever or

Wipkdd 15 evigioh & lacayd foelacﬂixgmoﬁ bwhadebtsof 1Z2perane mhdu oRgpt bandle
t hose enbodi nents i n_which wheels 122 are casters, and
e DENEChErsiR bP e bsbacut! Bouien. RedI13> abaws whecls [ 122 to

r %thﬂen&daﬁ%nﬁ}@d}éagl a!s Rsted A8 r&w‘i\%?%blﬁe P@deﬁq I5 r%ﬂr be de rrBressed to a

| ocati on. Accor ng to sone e nts,
béirdessigoeevhich mb‘mut&yml&amn]gbf Wlmelseb@é;micerdlmrthose

rolling down an in and, accordln et furt
effBoaf] @v %)?%?aife ChHEeTed %%ieotﬁr%%f BWéfe [to brake
MMRERND 1 ! mff%‘&ﬁ rolF%% Hﬁ@svlflselﬁﬂg hg&{ rdabiilg b WRLiRY lotion.

rear access panel for exanple,
pr@ao@mg}oaome@mbpdlrmnm brakutmaasdbe ddsignied to slow system 10, for
afore oneg ontrol |.er,.cont ai ned,w

| ﬁf‘%}PP 8’rW Pafe™ Wlﬁ 0 1DEHC, AR AHCRGNG ﬁoep'ﬁpt fltfgﬁer gppbodiments,

oRydtenal rhackcli8da nioborse puiver mw@hexﬂtmere@f pover jack
118, for connecting system 10 to a power source;

and
print elFlgllwchﬂdﬁlﬁﬁfGl\l'liSéﬁaﬁfg daeumeersapinsh 1 &F obshel 13, “for egample
p?%é\’?(ﬂh eyf‘ oocnrcﬁ %nrag apéfe %ﬁ‘ﬂo%{gh %Qntroeffég cc?rftamed within
S. n sone

y con resu

eml’(mldtdfﬁeﬂ bisace %lsﬁﬁﬁrbﬁndﬁﬂl}byf dhell N8y an sptlondiEosk poVves secure panel
strlp by which auxiliary equipnment nay be powered,
o é%Gr PR dackdld Bt fos ﬁamne@tl%%ws a0 &%n@ﬁ%roﬁpgrceo%ndwmrger 117

&281 3&9 dOCMb@QtI&H & &Hﬁ’p?&e&@ %@o@éﬂlg@?ﬁq%ﬁs@&q 0, and of

Be in egrated into she or exanple
p lsystennquyhtlycaopm:lkesl 1&ubs. Jorsonteembbtiinerth egecml 1€ahay tather
connectors/ports all1 W %/?tem 10 to comuni cat
mclude a power strip by which auxiliary equipment may be powered, 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

wbosooasaspti ng to an intranet network, and/or tBCT/E2009/047030

internet, for exanple, to link up with software

prograns for various types of data analysis, and/orto

| it Knkk @ coifaitdre bt cakulkiapsthiclang/pbydidiig anBooYmkdhtdnssvice
and/or to link into service providers and/ or conponent

s PEPIEs andiert compeae sppplicshidn basgs i charash awingprpnce and

i B Hggg% nt. Figure A further illustrates
u%%%?&§%¥Pac ?geof shell 13 including severa

openi nfFsgul3BA fildher ilB3Brafes uppe sutfecce] N. oflshgllil  inkGidisg several
parti.al ly ex erspective Vi .of system 10 .
WRBFHTE B éﬁ%ﬁgg e A e A @a%lﬁ_ﬁwégdeg perspective
CQRLPHF §tcRPT(, WHRrdh o YRR& abRUCLAS Parkd 1 32 WiHoln AMA&Bntoured
exposed,” by lifting away a bin 18, that nates

t perteniaf ppereyrtbes Idnwhed, vhonegweth dy lidpeniwgy 4Bin 18, that

forned,in per surface,l131. Figure 1C rovi des a
it PR R R e S 0 adoufi aRp e TaD Fostefth fgr Surtuce
awdy. Fream NPeRb PebvidY.-a RBEOVISWRY ahéthétRnkl 134siKish By be lifted
enbodi ment, openi ngs 139 and 137 provide a user of

s yYREfiompoRanie §37d elrenuieng todbe Bhistrated sapadiateat, poeningnk’9 and
g . 0 oh ‘o Soh
Chal PRSP Seh0 YO SRR GE T ARSI gy o

1@sfusiod spp@nil 00whit B Areadva talddl Wit isklke] PR SsBgawgys td St up and
tubing lines to pass through shell 13. Figure 1C L
f G sypteshls apdepaaines o Al 33 pioveds preseevimysdhr fuging lines

i asgftht‘aﬂ%ﬁm%ﬁqgn %X%grﬂv\?tfﬁﬁ?gﬁﬁﬁs\fﬁie%Céntogtiaﬁ’ﬂ fs$vitc1|1 102, which

unction of systeml1 erence to Figures
amdcdk€of b cimangehey, apyriecicataed tohdbortainnaionart ggstemtl 00fWith

features farned.in er surface 131 shell 13, in
c 6%}31[?}}8? togreyics F,A@Pa ri%81‘5 nfaryaRF ap@re&}%@tﬁ%w sgrangement of features

Pr&Yiden dpp&lsatrhacel M FBANPIIiE cM)EnRlodaNizGd 190kk, B4 &R
for technical personnel who operate system 10. Turning

neamputeFi Gureviflen rdatshesrgonamigfand nrganfzad work atca daritechnical
300, which na§g$e i%cogforated by system 10, is shown.
FPGPEIY Bho PGS SYS.8 t r cui t 300 general Iy di vi ded

i nto aThidist nPRké FRREA D WichBmbiEHUAEHABRHTRAMRENBO0, which may
mount ed outside shell 13, and a second part 300B,

wibe drporpeetad by sysierp dAels skowi ukigae MR thistiateheirquit ¥00j ggperally

s \Urr.o oy

SBRAREHLPDEG, Rl kTR RN N SRR P
f und Begconl Ipus B06B ewhisk dunetiep adihp B rburted Githin tBOthterior
including a portiaon contain in a shieldin

asRanRIoUBed byshelh13-s(Faes ?é&égéél 99‘_&1% arFerctiBgs Bdotied lines in

SERE0) Py ST CEIRPIARALS sl g RS i

c pojtioncbnamedivtithit-b ghicklsn 2as @nlap 208,AvBch Ibedesignated schematically
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,

whoedmhe23er ot her contai ner, containing saline BST/AURB09Y047030

el uant, which is shown hanging froma post, or hanger
141 above upper surface 131 of shell 13 in Figure IA

a pByEUrBgefipe Ry, &Blchfrﬂxy RV NGastdiub®l dugd, fdritdpumped eluant; a
reservoir 15, and a pressure syringe 34 (or other

dé‘ﬂl‘éléo’f@?e g@ﬁ@%@r)ﬂ thepughoniich therfiftosethlnag py BaaRRddo cgeate a
#cﬁ@a{ctlég cluffdl & eg@r}{plgl a%hﬁ?er éﬁ?rg"i’lrcg RutiiRpl-§ %‘E"B geflaﬁted by
I Ol soto gener at or ,

e punped eltuant; ara
t Ircodegly mﬁStn:dsnttulneSi it elugon,efitant cobinpusfipederator i patdean
for_ ex

a radi oactiv uat e, anpl e .an eluate carryjin

R LRl RO BE At BY AFRE Giagisgparecd fro generator
Sbi Oitdris rov‘{deafe&iﬂétclk it dlﬁé’bttlrgg e AoGB YRR, via a divergence
generator 2 and an activity tector 25, for’

neak/g 66%{:}’ tettberatotalmste;bome 1her tbtaughe pdtl@tiﬁlame gé6bip,ffogmample, to

ener.a n.order to.provide feedhac
gi“?J S%t i ée P%‘@eﬁ‘dd%h&rm?cr?&“ L/ﬁ ge 1”%% aapaﬁleaf %@éﬁ%&eﬂce back to
vaEigee BRVWaticat Hie305pas shoras:8erRiphd bi@ frodn SHiellt 1¥, ﬂh‘@ﬁ‘%haopemng
pati ent [ine 305p, for exanple, to inject a dose

t H85 rta didiytlandwlksenfi whichedcgarding tatsems cprbornants, wolydes a filter.
fat%n% & 36% ﬁlay Be %IO%HEC? toI @’0 }{%9&{566 ﬁ]ta];] ncﬂl%ﬁss «9 gﬁlen’?mj ection

own €ex out roms rou

1315ed1& (o sl@bvsﬁ)alAl%mhtﬁvh@[ pafent Mg 305p MSCHy iuptEdtto apeiier line
enbodi nents, .includes a filter. Patient Iine 305p

bé Shpvek whishgxtande from hourdeat anatheyersiye autp%amce»rfpggxample a
' @ir@s%%lggrﬁ ﬂﬁ%%ﬁt?hﬁ@ Rt oﬁglgmc) the/N L eh ALY R ¥het M&hﬁﬂgectlon

l'ine e coup fo another Tine no
whicadie,en bﬁh:d o fparminn iajesidatr acfthohdd@niaidhectivecsubatence.

subst ance, exanpl e, . a st nt; the other |

is cou F%eﬁﬁlilw%ra & 38 Rt tuby 31@82@1 %plﬁitq ISHREvoIr 1$%nd to
?t3'305‘nd1 %ﬁﬁ' Bferdde ¥ P'%ﬁrets QAPBr fiﬂrﬂ a??%e'cﬁfbd%attd%mng 133

add| i onal 'active substance. ure ustrates an

elprandesttipasspdeivag @0 ubing llupb éll tment@ghw: indérior pacgsdrrpended by
pu ,rand,. with refe 0 Fl es |.A- it

P FF APt TG b3t GRetioh B3 inctudeY.
PassRaems e bl tHad Efengnth 'ldéﬁag"e%lf e‘hﬁmﬁ RétEh @ spiltfRsrh @dservoir 15,
space surrounded by shell 13. Accordlng to sone

pAP e iatPrioRBRAGE HEALEh onspis I3g. wBie pliwingegdiser to assemble tubing
grhggrgﬁ i tlﬁgﬁ cﬁ%ﬁhg ﬁgt L@lge%?e%psefb%aﬁ%g%h% é)? ?& a passageway

omreservolr

S faqrtithr 10 @05 ppady imglulid 3,grovitinkeBtygpk lseall AGedrdiipad sbide
assenmbl e tubing |ine 301 through openlnglss Li kew se

oS BYPAigents shain iy tperovppes ipldrs tossgbehn olde for sxamplgy during
I

t SRR oy A B0 & DTS e SR ARREEH M, for
t@xmapbl@mﬁﬁndmdkmMneﬁaﬁple during transport of

Syt om0, PGrLLENS, oL L 0010 SR BN pumy

383Rind a divergence valve 35BG, which may either direct pumped eluant through 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

wG@28152822 ch may either direct punped el uant thPCcDUg02047030

tubing line 304, to generator 21, or direct the punped
el uant through a by-pass tubing line 303, directly to
pabntesiter kdcdieSAepbackifan ganes deadcur 235BGenassterl 10 @9perating

di vergence val ve 35WP, which directs eluate from an
e fRfzuEomafisi ipfsionnte dehxers dase of adiophgenatcsutigah i Bpatignt for

t i i ne . . . he 1 ' C
SRR LIES ST BRGSO o s
c o pirexd ctuant thezeoantor Al lard divaienshailwy) 308 Py sit emlitdt cluate from

whi chcontrol |l er receives. feedback fr ctivjity . ..
dSFRTHIBE InsE Wakp éﬂtﬂ&?ét W 261V %ﬁ%}t%?%@rf%t%%th% Hewirdpiavity of
| fUSHAR, at Whideirhy Ble Be2SEFBM Jcﬁ@%@ phasaREL s &ethe Entroller
a patient, for exanple, Rubidium82 for diagnostic

i hadireny thediovees predie sealovmo®5 BGe-sst valive B 3WVIPyfos divettiog the flow of
direct. eluant, to nerator. 2 1 and divergence valve .
S5t igfoguPening Ve AGHULIE 7 oGRF SORATITER Pt Riktibed
beblun® @#3he Mdkte Ihaﬁgzts@éfd thyoudatpRaEMANInd 3088 tREEhtioNer directs the
desired activity of the eluate, at which tine the

f sedpwerding serveimpiovitq ie-wé dwerasncl vadidis forrverting the flow of

caont er,.to di tLdhe corr [ -motor.to
TR L0 RSP AERTE PRSP RBRR D st
I ahp clpateirembinidgna p3i&n lindG0Ss HitdthetpatiSMa cesrda toBons

once a prescribed volunme of the eluate has passed

t RPOAgGa& therfenirphie maysiiso difret thereFstnoafingispriemotare re-sct
c |

S RRee 0 PR AR R rl b oBfle T, BERPETEPANH KEough by-
| ipass 1B@30&nia drddrao patveritack floer d@bmnt, throngleling 305, kavedrd

or push y eluate remaini in patient line 305p into

¢ isehcsaer aht Ackg &ﬁor%_ame@r@%%f whteds PRegationy Certain

C QLA ST hiBRYi18bS Besdlib&Ch JrbiferCRiABRRARAINSt is pumped through
servonotor to re-set divergence val ve 35WP back toward

wéstpeshldta 308 igBnedmtely follaving ¢hd flars f thermoesgtibdsl/yrdeme of cluate

li.ne 303, .in de o, prevent. back, fl ow_ of .el.uant,. )

¢ g panchtting 3855 3 p bRaPRsEhan SRET r SN i oifpet Alptiept tine 305,
S fﬁ[@eﬂ%{iﬁ&%ﬁﬁ%a meivha@ofPhe BRRESH bPEuate BuER6MPatlent line 305p and
si tuations, ich will be described in greater det ai |
béntewatigity &t cxasnpi wpedithe presagbedoelyas of ¢lugfe hapBowed into

i ' N he fl . o gl
BT o7 o, S B e RB s SIF Ly fapun by
s pagdinei 303 pthd 8pecd @ Pusip Bheaebsiadjastedtopaticayetthd flow rate of

305, thereby increasing a flowrate of the injection _ .
ofluanttathstveish appigrpaiely MLy miparnsoanprogigateht B0/ makt This

F y J i . . . ]

e BAPRE G B ARG RGH DR L AR O SIS o
vad desir8S RE platicrs étjettmndinderflovh Faouthrbughuggn clator B s limitad, for

L TERSY BPAR BB B B RSAEERS v
7 @Ppro Mt @D SRR P ] MRk &lrYo b IAMkA Bk Bssivdiback pressure 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

wé esoopstseent injection and a flow rate throughPCT/US2009/047030

generator 2 1 is limted, for exanple, to bel ow
approxi mately 70nmL/ m n, maxi mum (typical flow rate may
bacapdingxd Wﬁ@éﬁér&ﬁﬂbﬂlm)mﬁ}enisnmwrd@ﬁo natyofod ﬂaw anomalics, for
excessi ve back pressure created t he col um of
gSKEPRIE oelagedrtojoqclypieny/plugs poriicnt r3r§0 ard/pilsplg 20d/pietginrovide
3
3 o B B B B e ot S PRAG b hical.
3BAitatAb Sé’mugffonmty cfhimvibovia phipgeeseart Bnovan ruthiber skalfed in the art.

sor r exa t 0 _neasure pressure ar318| éo\ﬁl

1nclu ¢ the

S
Xalepfeys of Rayy TB%tnIP S i sy st BEPTPRTR Ly d Rt St
3%@9%@@‘&1&1@1 BB Bl Sl RS5O Wi BN FRow Mt &1&11% remploys
to nonitor for flow anonmalies, for exanple, related
odgditabsigmd /ppdagepeng @V@lﬂab@fmmi&)@w&hﬁmeﬂlt@dns) amthtih/@&docat

k f t t

oL A0R affer iR B ort B RS el brdtiulf S b sisp §or that may
S @B Rpfoye@io adtYctRhfutibe caaqucomsm@s&ﬁlem@ KPRWurd-Occlusion
those skilled in the art. nEIes of flow neters that

midetastori(meeplo e INTROIEK® ef) dgesmd N¥eh swfsidigre of Magnetrol
L%g% %%%r%(z )ILE/bvilqh(I:l% gtgapg;g llﬂgé E | t 1! asghﬁd ?li?g géncsor detects
ProeESSianges (iR yaditiadiel ﬂdgemeﬁlepﬁe@sukmatdpmmmes a cblfﬁésp))ndlng

and the Flocat LAAIO-C differential pressure flo
PRIV reHE NIt 812l whighdaaberoyteq e fhe qyat@mrﬁ&ytraléer and/or

e 0 i |

R L oM ks b Ao GRSl oy S UEp AR o Bfision
| NFROTEN by sinfplﬁﬂgiagm]misenw ar@tﬁltdnyiotﬂ tteertybiag livegoEhfusion
of . Da S ove, ch.e pul se-type .

cirFaE ot o Fehiiss eafY é’fesa%fﬁe%%@%%@%ﬁ%@ﬁ@ﬁg ajspjtable
PARbhhYR BPBRIRVINE T &f RcEISEO coaRd 9 dPFRSsufe sensors, for
correspondi ng pasSive resistive output signal, which
meyarhpler sumilectotthosckaosysn dimaciofot blool gresawrd imitotnpuna be

of. t type of sensor may be
i ﬁg@%@’g&éﬁg@uﬁ“}ﬂ%@uﬁf@& on circuit 300 by sinply
fittingytem HensPfurePiharhdaRdns6fs th ABtcELDIiA JevielsTB SRRt reservoir
i nf usi on circuit 300; in fact, the PRO/

rlésa@du Pastebeftlesi3orSons f@@mﬂesméyu%@easomiwfam glso employ the
o%rﬂ%“tio\ﬁgd g]?ls@ E@%%‘ft&fsoﬁ%ﬁ 'apegt%e %?r ?éhaﬁﬁlge‘f‘ 1(5u1€'13 ggwil Sensor and

sur e sersors,

t @hd (DDEG‘ G@numousrLdvbleDaécttof @Jbtlbzi@ﬁﬁiblb EmslNEROTEK@)
noni toring, my be e Id_ed in infusion circuit

s%@r@ﬁw@éy e el g ap HRGHT iee @éﬂ%téﬁi@elcftfoa@f@éthqmdlﬁGHSOT
eW% 1861k @roﬁl %tak@ § sY | Eortrb1 A ) &Mmase N%n%ﬁvaﬁlve

me exanpl es of suc sors, whi'ch also enploy t
aﬂ))mmit/iR@m@blqudvsbswypie(auhﬂlabdxsﬁudeosanE tniveofDdayppauge, NY)
rnay ernplgsll'I qu[o lagt\égtl the ﬂlsdolreve?s Alternately 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

wolRQo/ispepe nount ed, self-contained |iquid senBOT/US2009/047030

(avai l abl e from Yamat ake Sensing Control, Ltd.), or an
SL- 630 Non- 1 nvasi ve D sposabl e/ Reusabl e Level Switch

( avaitibadlIsensbrsamdersedmeamihigs anf/oHatPibbigeyitHily }henm@ling@ines of
enplo¥ed to detect the fluid levels. Aternate

|
adHryl @ﬁamgly‘% pbichocnsars inplureiths Poindrai laﬁﬁwlqna@ﬁi?).%ﬁsor that
a

oS0y L il BELCRE FATIBERY rocBh SAdGANBREN Cmponent
pﬂbft@taibhzy chpbmts exptwai spsing tm:ltrmldgy tbipttfomy Sobribietry3iBed fluid

313, 314 and 315 'oi rtions of circujt. 300 to

o HRegiist i eaise GanibaBe BRMSES doite v Bl or <

| Qi@ ER Y, hout I|n1tat|on those in the HPQ D | eak
detection sensor famly, and the HPF- D040 fiberoptic

| eak de’tcemtdmg todhdse awdoHmidngs thatancwéﬂmwkfehsemersgnsors the
Cont r ol

- eh e s bate HE btV er E et L Sicon commpigno. cither of which

a roAlE a Bigak 6% vkt dTisRstbiel of wikm g floiwesnily Bidetedict; and/or
exanpl es of such sensors i ncl ude the Point-air

Défernition to pimj}segézltﬁ;@pmtqqqlgg @qmp@yg i devetsy pegssure and/or flow
u'tﬁrou%h%ﬁ? 0, %om lflg%qb an elS y@rte g??grar% n%dttg Slsﬁlay, f%r example,
en ector Sensi ng

t @@ imﬁiu@g y71,a@ gi’@’lﬁ@bfﬁhﬁ@[dhrdlﬁﬁit 1396 hasegtn éddiizdne ofthe circuit,
detection of unwanted elenents in the tubing ||
( BECH A aomaby kasthesnetRatRiTe ﬂs(ghblghtedx@eé/m rqq@rowéie tgHts@@ce to the
E’g Qo e ﬁ)rchﬁlEcd BGhRn h&hﬁ bé%ﬁéﬁ 3R BRI R nakiVe
sensors afre lin 3’|nto t ‘controll'er of syst enlnb
amdiigion cooptstibustrhied ie iFlglmEs BXA -Bhivbichveyl terdevértbed delow, may

si gnal a use f stem 10, when a flow anomaly is
dé g@d?%ﬂg %ﬁﬂ%@hcgﬂF%¥ﬁﬁ?? P¥P%-he user, via nonitor
172, congermRerdiith@ b @Yﬁﬁ@ ﬂDPft %%a%rl{feedpﬁfb@{a%d thhtQWelding

thro;%h circuit 300. Conputer may pr e- progr ammed
t essgimdhy %@0 eﬂ&se@ﬁlaﬁmpmlo@mfmum ov0 ir@m, whicly rrmﬂcuvgfadlatlon

infusion circuit 300 wherejn each n f.t Ci reyl

o eita bl 0e SRSl SRl PGt lph D uith st
arésah/eﬁd oliOfrdth QM icHiEn Dbk SIS 200 i odRL toSHSdoRPlcd 6 the Padént for
correcting the anomaly. [t should be noted that the
aliniegtivat pi/ia arggrie be sownledigishigldad sagpleatielg, gsnvitibgderaibed
1 C b e
atorog: Mt et B8 BRESPRRRE Ml T4 E D i 2ol
r edcigtomas dhixlding ussembl; 200 exgypt h&h@d@pfn&ﬁ,ivaieﬁ(hntlﬂﬁ@lon is taking

shi el di ng assenbly 200 encl oses t haose Fortlons
Cip}’aéﬁ’l qr qfualétmC\ﬂmr%lﬁefrt%&ﬁqa%ﬁ@lwﬂplaa alig A trggmple vials.

t
I Dt g puk Fljlwo&{'] cﬂ(ﬁmj @o%'iﬂop{%stosfanyf@éollf%% 9 éel%‘;l]lgﬁgl Behnel are

extend out froms
asygeblyyin 20@themroomger othervbee distapdeddrdno syshmn patinenderftonvoid

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,

woeaknsmsat personnel, who operate system 10, aP€T/US2009/047030

protected fromradiati on by shielding assenbly 200,

except at those tines when an infusion is taking

plpas,33ds pupihg@laint. t Xcaodihs @ sdrﬁ@érﬁbdcﬁﬂﬂdhtﬁ ethe light signal flashes
coIIectlon of eluate jnto sanple vials.

i @ngad sV hgndheelartcdy beipadiverted Bem genprgfos 2& éllltp desiedpttle 23,

a

o I e R DO Al e PR bl AR AP SRR Baicnt
a%nedOﬁxmmsmaeeﬁa Aadhdhganodmrem@o&h&nmnﬂpﬂﬁ@mnlmﬂdhhwsa
a rdi ng preferre odi ments .of the pre en

" lebthavar: a gv i RoMIfreI R Idie ARG gotte 23

| Rh@FHEh RBinkES h@hﬁﬁlvm%edrs%%}ﬂﬁ bitfP@t c8ldr, 1B idtié@thhBeluate is being
about to take place or is taking place. Wth reference
bda‘zctt@td:pagl@n‘relmel W Sadar ibfsicey dtightptgycéter EH{bmay further pI‘OJ ject a

i ncl udin ect or
et gy SR lieRy fleERibbs RupPRaHEy BPs Pahar Shec a peak
1@Bius RF eddaschvity 1sidaftctediif) Rl clutRNAS Provid fultB iffin ation to
visibility, when punp 33 is punping eluant and el ution

éecﬁlawalr@rsgﬂnaele Alferpitiyegessas af wforpnng t@phla@ala)ler80tm¢+élzat an

I I

e D R e e S R
t hecledin@ingdibls abeing gr dih¢etypedoff \ﬁﬁ’ﬁhegﬁ} nesdablersighalb thaitae apparent
wast e bottle 23, and the [i ght S|gnal shines steadily
whbhdisHacefromsysteaL. B 3@ ¢ FIOBLgh patient |ine
305p,
ooy ectonthEhel F%Z%af;\& Rk ARrbhdGLETRORL TERES, 1
i metiledas en t draboaed Uditse calsbrmar foy qdiNgrcbetolttestwasd eirtiot 300eis

d. .t hen shines a Jight havin second, different

c arlesaﬁlﬁe@ I WhuE ﬁlte@eflﬁéj?r gugraated %%@%Cﬂan af %@&fﬁ Semplss for
p%&t‘nﬁfjl mbdsDRMARDvaQhe b bokTH ‘élee da'hgﬁftorp @Qﬂc@ﬁﬁr@ to]aof@rst set of

further project a nore rapidly flashing light, for

exmﬁpahmmﬁmﬁn@pénmxmmaﬁahybmp enseaqwa@uW@m@egawdmahcwmnt
b s, of adio tivit in the .eluate T

g s lith 8F S ksbefatetusn M EP B el € B igh hding tine
AI30§19 Nabidee tdRabSe Qﬁalitgﬁ@ﬂtfﬂll?@t s2eA18d SRdluREVSORBRIg line 305P,
that an infusion is taking place may al so be

i 188G Ppibrthe ey 896 therposcaloprtorzara igsiated in aseragitp ghiclded well.
alji\%'c%d%gﬁ{g%rsggon%rsepsﬂﬁgs a‘ft@%‘?‘iteo%n%ﬁﬁlgﬂtg &Jsteﬁ?o%ﬁ?% %
Si gnhal s are stem

appar e tance ’from

I Rohfudiredtol Iﬁcdlﬂethe Quilitlcontasinest Isztmplb@uf ¢ude xﬁ]@h@ﬁhg line 305W,
that, according .to alternate enbodi nents, syst

| et e DT i BiptRtcd e S g gr A aaRDLY 3P0, qQ&ﬁlﬂtwontrol
ﬁ&%c%@ﬁreé | B 4G ﬁlcg‘r'écfﬁ lquPaﬂ' RISEAR Qgﬁqn&ﬂ)n' With P%ﬁres 6-

ef'enents for an autonat®e ction of eluate sanplTe
fé8B.activity neasurenents, via the on board dose

calibr According to a first set of these
al t er n%enetﬁﬁlatﬁnﬁ% sysera Jgpquines fetpntyine Meste Regis 23,

| SelhtBIERY A6cds iPwEdtE BtHE 23 is provided through opening 139 in 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

11
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300, downstream of divergence valve 35WP and in
comruni cation with tubing line 305P, in order to

woeamwitgsB2zual ity control test sanples of el uat BCTNEZ09/047030

tubing line 305P, and both the reservoir and the dose
calibrator are located in a separate shielded well.

Aafi elcfthtitgh dfapprax@ampl Blehclaks, Whiesspedt t@h e surface of platform
enbodi nents, waste bottle 23 is conf\@gﬂr ed to receive
t Hé3 ik pr slexasionad [appregimaielirpildaches. veithutesrect {n aigioypd mgface

S Il}]lpgrll grgngWl?e%fénl%ll yp%%gta &%F yé to tﬁe h tsﬁgt%&“e godilﬂ{eﬁt opening

ing asse cont ro procedures
wilB9 1Mcemsctbjl hé&ahgi pan@jrléét st ‘dﬁhmldpelhleg @99, a ghiclded lid or door
- 8B. Wen maij

%2% Zlfl-lhg d”{]ff}fh’@% %zq,}lptir(g;p G ONRSTCRR sﬁ@?(gége as%];rnbly 200

I SR ThMEIY wadRYoRRCES SWHA ARy @ef@&h&é ® B ﬂesl(]o'it‘ﬁ{é
t hrough opening 139 in top surface 131 of shel [

s hpperediated thwdbpehing 437 prahies eedesploratlommettioas ef c1rcu1t 300 for

r . ahly.trained to,e e bottle 23 [

P REUEDRY gt Rt Rl R R Ve B e aR% Byt heB TR 21 el Rr other
d%61@)(561@611%5%11%{1@Bt)d),)hst\@ll%%i%&lbéﬁ‘%lobvhe radi oactivity
thereof has fallen below a threshold to be safe.

Openi non thgs¢ embedimentsiof yyﬁm a9 aywhichgntomasesaquadty esmtrol tests
b I ely 3 f
f %%evﬁegf;&%&) Eﬁwbllmfleen %Ii% ﬁ?lS e%wreﬁ(fj ARRGS atlv% 11¥ngh JIGRE:

peni n an el eva

appér@t{bm&lﬁa&ﬂagerﬁé&lt Iolﬁwaeté ma Hebo@@%pﬁi@hsdn@a avd:rﬂbhﬁﬁgh access to
surface of platform 113, or at an el evation of
amsmor%a iy eoontly fpqildiated s deserihed ébpve oTlalsglﬁldl!i% to facilitate

S Whig idert¢ df s f chfph Grak t
thweagtl%l ?[g% edé é%oo [ ménte % @Jslge%b q%yi S a@{:es@elg lgl)llsys cm
| itd ‘sepagltqamhtej 1ndladmgjraxhbaomb Ielemenpse friomgwdt89 foreexsinp el died

lid or door 223 (Fi ure 2A) may be lifted away from

c GHPQFEPRRr f%‘fef%erﬂsa gSndn %@P‘BTWOQ OOt e tvg}tq§omponent
VWRs iR Rt ik @vaporat¥ll thhifeUh b heVerdctSsBIoBRIG d QstehOME & aldeis

it may be appreciated that opening 137 prodvides access
t scrdted frparthe ealts, afd, diencence caalrnias todd dioniradiadctive, via a

mai tena e, proceduyres,, such as,ch in ut rat.or

2 it USSP S PTeA0 B HERR S AGFOTEHE 0 P BT EDG TN circuit
d 890 inayard dBefigwed k®that e S@sRITREbIBRE %o ﬁlﬁrgg yEtiem 82 thking
whi ch automated quality control tests are perforned

ahiarotheigrbmdigiste dgifoon iy tmpssolush thas wvas despribed phovsi pgferably
b e BRESRL R ot B AR T W BB TORE 5

gr eat | Figuaed 1A wad ed furdiser dlesatickgshiradfaviativelin @Eallowbxternal
order to facilitate waste managenent, sone enbodi

ofecsyst ¢ 0. 1onipngredommnaslin APREsAFTAss bH &fypBelE A tigr Example, in order

S3PSIH S ol L DB RRR L R

o:prmélinsy td posqrordwapgrorldd j winch ipkds sgsstveim 15t hed mgtreximity to

ng ning 1&3 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 shielded 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,

wanahy/1sisen, once confirned to be non-radi oact i PET/US2089/047030

radi ati on detector, is piped to a drain. According to
sonme ot her enbodi nents, circuit 300 may be confi gured

S @estih@tind/BecaldgdtidnRichevill be ded@ibpd ir)greaticr deftdiiQ elodhe An
tubing@llnes t hereof and/or_to perforn1the
P

f ICHQAPleRYAiestward shiskbis shasn aniggre 15 eFhertaywal éﬁig@fosfﬁ%@re 1E is

LR b o PR BTy SR RE I Bl | 8o cyppsure o

oﬂaﬁsﬁmhmpﬁhydshaMhQMMﬁKMGemahth@we@$a$%h93ndWthhwaﬂE

up S .. for.exa
ﬁl'iwra@ﬁ the Bty a&ﬁﬁlg[ﬁﬁ mgsa aﬁat? ﬁm@% Hlagxpé%aéﬁg thizygof, but
Ofaltéﬁ%&%ﬁ%%ubﬁs &tﬂ@éwlall QiefdS HaddPhrdldd Fdf tltlé%e RQBhg, or
or hanger 14I, which holds reservoir 15, and
pswa, nmlatyybetannlwmfnghamthngt hr ough vvh| ch tubi ng I i ne

301 pas oth
ooper Qi ipsal PadR bR SRG B b dhoReiBs sigg gt o
agGaTERLALEhisH fcalcPleniorehdt ‘tﬁl@'lS d@@yl Hﬁfht @EIIQB Techmcal
associated with i nfusion system 10, for exanple
t @etANTshMayaihusl coRVM @l yrieinprashbindS tp 8 claress, arey for a collection of
pr.i ntout

sulﬁah%g,rférg F5 slééﬁag %;eget E@%lﬁn{gs eEeI 1 Wﬁ IesoqrS 5rg|1]gc%ptacles

t a 86Iﬂﬁe®edfmid¢tdeo ackdistei conAinek atessepard@ kecephiiced 180 6f bin 18 may
each S|zed to hold a shieldedq test_ vial, whjch
c SAcHPHEd g%w&%t@ssu?h sriackigiag &y thsafprmenongdoruppbligsnfir sxample,

f 95%&2‘[%?%%19 gfﬁltﬁ!lsﬁgl @gtgégﬁfesc %éc@fd‘?ﬁé t%r&ox\gynﬁjad%édts one

eat er bel ow. e
t @8 tnové aaddltsdnaéfedeptsdsmmnﬁoﬂrrmdﬁn guie er nbre d[kp&)sale;s)htame&l for

shi el d of Fi I E i ref er abl r ro Tun sten

r gﬁﬂ@ﬁ@ﬂﬁéﬁﬂ%@h@ﬂ%@@ﬁ%ﬁémq agtg &Q}"E%r tﬁ%&) &t foRthped In

| %gte Hcoﬁ[e 23’)}3\?19136151‘ %a%rtﬂeq}n@gﬁgad iAdbih 98 GHUESwIsE %tt‘é@ lighlor

of the shield. Figure IE I'llustrates the test vial
shﬂ@ﬂ@dMndwﬂdﬁngmaﬂmaﬂdménm®83|npllfy mani pul ati on

t her eof,, ernati.ve confi tions St v

Lo Ty ATt RERGevE vRSTON FsiEhe S8RmRly 2657 bagbrdipe to some
MyhbB@ineMR SRSy ieint Rpviaelidr) OWithaelicfdned &) Fibees Pt ant og,

180 are shown fornmed in bin 18, on either side of

haggsther.igmay Wapprresiaier ithat apeing dhbvmprst swifsccilgl @\ﬁglyell 13,
];r %Ulc?ég%l % %g’o 2 11§ Sp&é‘}e}gl %?&31‘21‘3%11 2U?¥f sﬁigﬁﬁl’ assefmbly 200,

nveni en transpor orage area

c Higcdidenaliofo I%mpmstﬁscorﬁp}iﬁneﬁnﬁﬂméceto ohaips radghmt@pe generator
tubln% l i nes, tQ one or nore receptacle

186 syskran d@for %zf?ar;m?, aeaerat%éé,ﬂ&e@eh%lmﬁ@ﬁuw% rlbshould be noted
S %Ba"{‘ rRb&df n%ctg Bh@fﬁhﬁ%nﬁ%& ént? 'tlﬂeeao%%ﬂ'ﬁ%{néﬁ? et?c'%teg %9 sRfewall 201

wast e SuUcCIt as packagl ng or 't orenenti one

_smqol;atg_eempugtmo letdimplethan epogérteerdort, fareshmpltuto ingrease system

gﬁg&%ﬁgg ef‘%{cge%gg Porrerglatlé\e(ig Blgﬂl ntleo oﬁc’e?aﬁ‘leone Ogrlnengp ‘Ehese alternate
embodiments, 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

wagbawps23and/ or radi oactive waste (other than tper/Uus2009/047030

contained in waste bottle 23), which may be integrated
into bin 18, or otherwise fitted into, or attached to
sivep | in kdnjusepnaitiea ¢con Bimp Lid. sofc@use. Bbodingents including
per spective view of shjelding assenbly 200, according

t uBite ZenrsMarTARACS aBrluakiaepeaibad JeqQRchpyTBR canipg gimployed to
r

aper el f UG Tt br B0 46, of ATl Rjcerbh, APsRle. o

s ldeddribé@belpwoin aefunaticessththoguacd IZA@ door 221 of a
sidewal | 201 of h|e senbl y. ich sid

201 endioseEeodk #wh@%?t B ed s Tegiie Shnoperns 13 ind door

radi Qfeﬂ@&é%&?at%%@z%ﬁél@&aﬁ% oY %kaﬁﬁ%lé Quith Risp&X ?d@hﬁorm 113, than
generator 21, previously introduced. It shoul

n eteeapeningt! 39aod M&Zﬁgwmh atctvedemact:@s emrﬂr@dqonmattmentt peng formed

npart nme S b e | 201 .s |ar enough .
RS a0 R SRR e BesbIT B o At R BRI 9 Previousty
I ACSLIBEE BMTh PAAANSD M de?@ra%ﬁfﬂcﬁﬁ eingy17, ahd 8&dranil \spkied,
hi gh vol une operation. In sone of these alternate

egbedptae At §1a§’tbl9 bifted obt Hiew ap@pering 230 Figuis 3daarhich mates with
brdgglc doff s?c{ev&Blﬂ v%ln%h Z& ngg %NOOIt %I}ngrlé{%li] 2t1 JEH llﬁchP(ieg 1tks) 8wn

generators, ergence’ va

eRpiehygy ntay b@lHeavmta@pmenitb@wstdnﬂ@pglbxtrhaelg%qmahdy $hus,
one at. a tine. In others of these alternat
eﬁﬁ%)cﬁ‘ihﬁértﬂ gomg prsforied cbodingakepthe preset ém@aﬁ%éhf‘e%lewm of

Eéhec?f o%%hﬂ’@? 037 4f g Ot?qe%gé]t B lto{a!z@hﬂﬁtj g?@%@gﬁhe&&net

a-reservoir cumul ating e
| mrhmtd]edls|hetvoam@ppﬂoxﬁﬁﬂﬁlydoﬁ»nsmd@mcocﬁmaﬂe@ Denelimddesto
pstream of .di vergence valve 35WP,

rfl%%htatesa@@a%ﬂawauﬁﬁtanq OSSOy it eEralor 2! oft rom the

' @Gﬁlﬁgt'trﬁgntm&bﬂllr?g ﬁ%ﬁ%&%@fa?y @}Hg&ﬁﬁleﬁ‘tn whk tiSlding assembly 200
reservoi r and second punmp can be enployed to better

meshenyéaingd 1acth¢ eabtinet blawasire of F@mhlﬂogeem@gs IPditandr31 are located
' Lectlon escr..bed b

iR ohrpiro g2 ARSI ESHET g g gurtace of

epReRENS, dd dt s bleRht@sh dffup Ffo&uﬁae@M iSRRI Wih dc@fslthe
door 221 are located at a | ower elevation, for

exgsnvpd surfogerupopedpelcwvheads pllatl Borast 15igurer IKafrtherillustrates access

0 (d . C t,he
RT3 10 08 LI YL OB ANEAR BSER gL 58t
shogdhdivagn FsgeeDByin208ertto liatrdcacss tovgsicgatbo2 k.l e 23, as
previ ously described. Wien panel 132 is seg)ar ated f

shel | gur%ﬁnkfi oA Mh%ﬁwgate adish@iradQor 225 of ﬁwh%éldewall 205
mglt‘ gﬁl% ﬂ‘bto hRiHi aisgo pi i Hjch(zﬂﬁ&lgye'r& ng’tﬁlﬂhé’gﬂ‘lo[%l?tment that is

s wth oor wel ght
genessblerth@diigh wkdnitg 13Vccbfu;¢iel$ lB,tamdovirnclstmlecmlédugi,j acmmythbe

{3 Eél\é\llle)gr?mg tpeglg oserIngesllgevga?ﬂ ?(ﬂd E%% oors ES l y22% 5aré3 s%u S‘belng
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
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according to sone preferred enbodi nents of the present
i nvention, the elevation of each of openings 137 and

wQ@3dog/19a3eh respect to the | owernost portion of Peh@S2009/047030

cabi net structure, is between approximately 1 foot and
approximately 2 feet, in order to facilitate an

erdgenzat 6 sklcaatt €0l air dties hitas I fopRtsdmdk dbers| which are known to
generator 2 1 out fromthe coqgartnﬁnt. Accordin
C

t
amhasg kihpd 1y the g odrYB A inCOTRoEH hlﬁ%thﬁid?gva&@én%%g%gnd the
. - . ! et o )
o5efRSEANES ! 59, o2 20151 RURLHRS, LA By rom 3%
apptimenyrihél or fib2n othehlesywnihiididing seatalg, and then laswerbled together

surface of platform 113, or an el evati on of
aﬁﬁ%‘ilfl&é& @6910%19%1%@&}10% Slkﬂ[eldé% At t o the ground

sur f ace, BRI M31ted 1 MWBERES erhBIdimbRE 4688021, FA28Uk€hikiGed to open in
further illustrates access panel 132 including a

secupivesd dizekor, 3871 anw e amd (e endyi wikth wfdrermoesaok o Biguisf1C, a

t 10 in Fi B, i d Li.mit
S YRLEDpnsBN s proviA Gt to Bofithagh B 86552 b2 i i gpened
i Eb&iﬁbﬁ,&h&e@y, Irpkéizeﬁﬁngaq&@mz@a% FondRlidpedlofid R WRh lcowl@S
(Figure 3A) of shielding assenblggzoo, whi ch encl oses

ambcherusbdmgaistarsephnicabrersonnalcadipsitiiieg tingsdgircwpdd. mdien in
1 : d. which is | . ' t.th
oSSR P BN s B Y ARG DB meors

229 of trabinet shewic besyrgnal 0,acb@dinlto Sorae tmbsdiardisn® which
hi nge H, and anot her door. 227 is shown attac

: tached to .
silafehegmpoignt K ismaunisd: Righie? Biinchydgs ps clarge dgtetlpdiyisy of
> : S :
nofich Smpdfing B3, BDLHRRLP s omEimere TR 48 iMutos acch
| icdmp@Znangl chobrdsng2first Rid5,93 2@ respondinglierdobo2pf, auid daccond pin
a ss to the corresponding.c rtnents, i ch e
s éé_ﬁ S L R Rl SRR t“h“g‘t“?qs!a}qg‘éf‘f Faf B3R 1038,
0 E’ésb@&ﬁ)lel}l BadT hlaif % d498B, PINs, §@s‘f)%ti\‘%%72.| Agl ec?g%?bftegch door 221,

si dewal | "203 and anot her _securi'ngdoor 1 to sidewal

2025, yponephieng nbdergs 221, 288cuey nesht st thobelkingunddRSBr €93B of
known to those .skill inthe art. may be

sl R RRelih PSYR o a8 fand g mey s
CQE4iBSPABEHBEVd Jid SPPINdARB, 0f23dh edPHISB22T3B heftieeHe NBY

be individually cast from 3% anti nony | ead, or from
otchiEesPRAGNE LT endd] Fogh. B Aris Etaed Wrvdcquntas-caaskainis| dggetion, per

t I F {4t i ]l
ORI B8, TR RO R ke v o
deigy dod2d of dodds 2216 2D5 NDedrst22 1 pPENbdiig Beld bpwaeldcomponent 191 in

direction, per arrows D and C, and, with reference
b&B RPEHPYSI Ty B2y be Se&“ll%ﬂﬂ#rec%ponent 191 is provided

to hol qyafRef re?&@ﬁ% tg%ﬁlgurg%fl, é&g@?%%%?gﬁ RORHE ON.

t hereby, preventing doors 221, 22 I ng
c leobedimonts afhthepueboht piveotidis ro stigd ofidper 32Dbvdrkphdoadl2l to

p%{res{fgrqtnfolor 35 P/frgrrn ‘tgelilr?é gpgenleé,r})ee? ar%w .,rif oiotr 2%9 95’ novt\‘g]ge)gneid?per
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

wabteneassee of system 10, according to sonme enbPdI/UEIINS)47030

to which latch conponent 191 is nounted; Figure 2B
i ncludes an enl arged detailed view of |atch conponent

19d als@ espicd itig@e portasef el 0PBMiish afel sgiefdrdBhind lid 223 and
illustrates |latch conponent 191 including a first pin.

19301 23¢ 1 &p orgi A P fdbese poptons gh girguisHBoNE bsi dgsergrpd in
;gpégﬁ&ﬁBQgﬂgggﬁﬁg%géEZZ1 each pin 193, 195 includes

ver en respectively, and a hol di ng
end 19¥Burd 3585 anebgectspvalvg vidnobdgddof asaatblydal, according to

221, 225, .upon eni ng of doors , 225, . push
pa%@eﬁwg diglea rsrpgp Reresegs BV en s ﬁ@wggg&lmaaﬁ%ﬁm 221,
PR5 19822393 ofcledtd prbslde AVi&E Ht@Bperls 2851 9% dnd &1 Q)f
then may rest against a respective side S95 "and S93 of

eachwels200 385 and3@, rcﬂpmtivetyh en¢ oo @spxsmghwvgf 2A0gyehicbnsiformed

195A, 1 s rotated in nt.er.- cl ockw s
o Sap T 20d, 2 ol ot LR ARGy aste botte 23,
19 an—
¢ pas@BnanOTs SN DOcRRy JAERILAOR o REREY g o

h@rqpvw cxtgRion & bivsmed in a perimeteryurigpeel onssing 26A. rz?ay%@nal

ietg g I‘E%fgﬁlér%[S%Afor W{&%ﬂ&;lé%é%tﬂ%%ﬁérﬁ;a% % g‘ie 59%4: 6%%51%ent plastic

phesiapt gefoteily t-QRapcafossdgetiodf isthown %Bﬁlgaﬂ@rnlt@moﬁg)@rength of
221 to prevent door 221 from_bei ng opened, per arrow
DPasspeyier 20748 hpld lings 38w sad 303m pdaqedwﬂ@n passacaryedde Figure

;
A RN Ao SR R 500 S5 M S ingd s
pgrocaes ovy Ryrtiemdf edevedy2050tnd ard)t]i?ezﬁ)amqﬁ phapgewhys212i2ind 2150,

dqor 227 from b flid 223
AR e ab eioNgtIna PP of SRSEAG20 A FERE of portions of
CRIRAY LifGM 30RNE g%%f’DPﬁhr&lg%%age@% mdzﬁmgwam and 2150

generator 2 1 is only systematically allowed through
s égtheniialFigpeABng of I|d 223 and doors 227, 225, 221

wh l. d
Seer T bt AR A rufnd i B Rl ioteh PRsffadp 251
wWaheh1 3 gusb luﬂhfl%ﬂn@m g totteddBroankl pais@@gso g2 50 Zahd.both

The routlng ese portions of circuit O wll be
degsiciliped 0Py and miptied dine A0 beingraptededomapassageivgy 287 3 aste line

| %o%ﬁiﬁ@ﬁeﬁr le%h&f&%d%%é’dv%ﬁ’eQ’fen?Hff2 9%”\9215@@?&[1? hY, #d%atient

according to

I hivie 305 ofurthenetegisroatvddd fiangl slﬁéﬂ&m@ﬂﬂs&hﬂﬂy 0@ Fdy e;&ﬁfple to
and 227 are ogened to §FOVIde a_view into openi

23§temi 95t thrRyeh speripg 3 BVEIPFESWHSe 12bst dl 13 dElgure 1A).

50061004 0B BRI RO | ki

whssembtyo2d(B by beingsicecshibictdl@eng2Blength thereof can facﬂltate a relatively
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
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Passageway 207 is shown extending vertically along
sidewal | 203 and havi ng a grooved extension 213 forned

wo noo/1pse2 met er surface of opening 233. An opt PODEK2009/047030

retai ning menber 237, for exanple, formed from an
el ongate strip of resilient plastic having a generally

C fsdixpe the p@pcﬁ(ﬁﬁﬂdﬁlﬂn of gers@en2 beithig the vethpstradrd Mg the proper
| engt h of passagema 207 to hold |ines 305w and 305p
i FOPINgQd tyliinlipesp a@é@@@é@lﬁwrm? dditpry seeordingfte pligrapte

I r
W o PRI ool o B
2@bmmuaitetiam Mthebnmater 12fanpaspegduifwa@dibandamdialdeociated
[ h re formed a 0Q in a portion of sg%ewal
i oach SERTTHET J1aY, AP, 577 SaBPIRy I PLRS gl of o
( '%écﬂé‘ﬂ%&]u'e@y 1'&1@&%’8019 g@l ﬁg]@u 3 gt i$Qfachéa weacg%%ﬁerat%il Qb that the

and 2150 i s shown in B. Figure 3B illustrates
t udsidagmby frendOahd mfmgnatmutt@ domputoutjh vwiws sageevaips 152155ta@ed in

and, 2 5L eIu ng |ine 05 bej n ut ed t hyou

DS Ity SRS A Bt e TR Pre e B R R that an
| iR 36t n@@tdmlag Pétnafstall QN D NRBERHANBY 0 f29 demVMBhEy, alternately,
i ne 305w further extends through grooved extension

2 ngnpglerderdn fpomptien, glmt wammslad peawenirater Bhskortgrkingy into
e t. r hi a

AR YA AR BB e 480 sl gom

S umﬁ@@@r lﬁﬂhaofhesﬁairﬂecﬂgenéﬂtcgug msfafdd. According to the

il lustrated_enbodi nent, each passageway fornmed in

shi el difiggra3ddnahs Betratesgidseriig0a gt Balye agipatgr receptacle
| %%Htot\l@@%tﬁ Efev'egg%ﬁge TG %5\%%? uﬁéh%'b\é%b tr@l?e%lﬁbly one of the

routing o orrespondi ng tubing 11ne therethrough,
wheromb®re ot gsyor) dif agstdrn d 0 goarani o@ermpg 1325 dercheavite m:tbctor 25.

of each ssa reven C nd/or crushin
o ANy d 9%&%%%%81%1&%% q'?ﬁﬁeﬁe Iborsatiat fiesdh pra‘g rd from
WaBthihy §2§@hﬁ@ﬁ E’@Pfé‘u%]ﬁ) dhdlonr ﬂe&r&lc@%@ﬁlg@% tublng line 305
t her eover. further reférence to Fi gures 3A-B, Tt

megssheoe pp@nngﬁéﬁj sq that dqtmrc?drmardtemmn faivite of tige cluate, which

i dewal,| 201 h sh £
camvauesguHEr Ard isd © RS PR B pS il ithin the

' kempartmb &Bl@s&mgpﬁaéMMOs Bpﬂle%ﬂmh@m h®peMidAtof infusion
installation of an inproper generator into system 10,

aﬁumt 3QQvhichlara doenraeted thopap., i facaitptgd by drefiding the components

%Inﬁ%iq% ]g2FE lrbe\’\gn%ﬁi a{]dlélgbesal%??%sge % 3§6’ rante%oggﬁ%?ﬁ‘ of Wthh is

a@hmhdwﬂ®yﬁﬁgﬁb§9@nhte enbodi nents, if systen110
|ncludes a reader of encoded |nfornat|on
communi6B¥ 8f 19 PHSRSHBAIY 1Y qfﬁubaa?ﬁerahlwél?@ and Figure 3D is a

gﬁlgréétfvg Q/‘évpgfbﬁ’ﬁgé 96, %@%@d?g%@ ﬁieaetlﬁﬁ)d%éﬂi i R&&ted b (flgure 3D,

ator nmy be pr oVi r exa a bar c

I dibele 3(9rls éomwdlfmfm eqtiepayays d2AL 398, ('fG]t ¢mmp@d?ff<br@)edtfecgn a

t taetrrnio orrne afagtelg vgh?che? ‘P t%ggtﬁgretro%tagt{ue there t%?weetnhand hold, 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, eluate 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

wepabhe233yst em operati on or to provide an i ndi BEI/USIV0L/G47030

the user that an incorrect generator has been

installed. O course a user of system 10 may,

alid et 2byrdinFao dhtinytcenitddinditg hitink @Rys bh@dhme $9 may be parts
pravi ded on a generator_ | abel or nmarking, into

c Ofp Gerinupys shept ofypiasticdlded pyaondisall e system 10, or

tor eC?\c%Srdﬁr%etGQ%thgﬁagQ& gfﬂg?(}'ﬂélgﬁt, %{7 eﬁch%%&%?eluaﬁt line 304, and

i ncorrect gererator 1s Inst i gure

i lah asd #03,@$ bgipdesiadd 3B tand diomal 'thmg;i sad ovE 3veef feamicLdtt mrcouple with
rece tacle 25 whi ch dlver e 35WP :
ot vetelnbRedern PR SSRET, e e sl a S Figure 3C
( P@khc? NAWRA O fin SYRIsRBCAP40A96F élﬂatﬁ PBB RGN PES ﬁfoﬁ{ first side 391 of
act|V|ty detector 25. Activity detector 25 I's nounted

i ragnesi¥, elodgsddane sllrmlzﬁs ekfzadingxhé A0S oficdwetedind 305 ,cmd ends 406

ope 25. ho Fi and ith reference

C g e Edish ity i n8%sde? ShewCB et g

S Qedonakiddsbe o ﬂran%@ 9C A1tHIQ LR 64 dsAV624G7 M ksNoweh cktBRding upward
el uate, which passes therethrough. According to sone

e ioaireAlas as thez weokd wittinishiglding assembiy00¢ 6 wheird e approciated
enl‘i:att %geﬁ%%]gé 11‘?1' ng\gkult%%é ar grg%ga% V\f} Iﬁgﬁ%f%ea%is o%fld Eir%% dtovvél under

USI on Ci rcu are ovvn r

t higsicdwin Wlei:‘ghf mhdr |tﬁaantea®bnidmgprp®xxairdiiasgh¢m itasmBapsoites. Referring
mounted in a fr as a_disposabl e subassenblg 390
8C

ar‘?a‘éﬁ‘@&i% AD: & cqmlﬂrt.cﬁon ighy ﬁlgﬂéfﬁ P&t EFap e psegihed
CAER R S RSELALE o S8l SHRRERSRDY 78 00

Act‘m:trfﬂhmrgS Ilocaupks eindxediioreaf cludnkt lis¢ Bo2 edfilly 3Fi @um@d Bfing 312
fra

3 f d f t t 39A,
e£9 Fsegfua'fnz Hngd07 fouth 21t R :‘?gg oy S?pli tatq fgttmaﬁ 1 24vhich may
t QgetRhtc hRhEAPIANE coﬁﬂ?@sr abat yre 905 &h QRleblport Bf fdréRfor 21;

relation to a perineter edge of frame 39, divergence
v &dwrth BEWR 34k doypdest wasts i 3 (éhxu@m/astmlmtﬁg 2};iand f@0Ufjtting 315

B e e o R R R S R e b

t @esR@kica®lehe S5tEtd 1Y | BRH dfrﬁﬁ@ﬁt@ngs 3 BIt, 332,08 3391, 385 may be of
second side 392, opposite first side 391, a third side

395 Luesk tynedmay bB attvieeesyitable Sor rghsively dégitprsssyesanpdigations, or may

392, j r de 393.
APF R Bt Pt KRSy n BPRGS Subtihif 8 1S PP,
formed Afsere\flblﬁsﬂy nghugeidhehen gmenitet 2’1§is tepladet it fsaypcally

enbodi nents, mati n%Btra ys of frame_ 3 g% be part

a deBFPISTa (e reMaes hese porteasial cirayiy é%O BOEh grHisided ?ehlnd lid
A?Q? LA HgorF 82 % @8 Aﬂduﬁ%§§&qstgﬁ%g %)h'@e?rﬁ %ysf’e[ﬁl ‘f@?s Iﬂ% 1t0 a new

el uant Tin€ 3 and an en y-pass |1 ne
308c eachelag, thesemotrtonsanag)i herefldBedodailfyr dimes,3@cdrdingdol heallustrated
Wlernl?)odlrnent 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
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di vergence val ve 35BG and an upstream section of
el uant tubing line 302. Figure 3C further illustrates

wanoooapnstte end 404B of el uant |ine extendi ngpET/O82009/047030

first side 391 of franme 39, alongside a simlarly
extendi ng end 405 of eluate Iine 305, and ends 406 and
40085 ofithgabiagewaysi 2161 HBDI Sanetsp@sively| dnderci@®avion of tubing line
respecti vel extendi ng from second side 392 of frame
BQPdSA@Q@?@Gd’#éﬁH@%%FW&E?O%re shown ext endi ng upwar d
fromt V. 1t al el g S&mb

200, i ¢ apanftsr R RACA b bR, Fing SRERRIN ae
cishawn.t Fig0fe 38 dlustrateclaldtyufihgkindB@l anchdimgyifrodmdespvoir 15,

down. unde ejir o i ght. rat her_than extendin :
TR el@ﬂ%@%@f?ﬁ%%mw&w@ﬁ gh Pgrﬂ@"ﬁ%@%& ap getuating
Fiotitfobml4B3. IARcSAMHMBGhd PR sttt deib@ien3Hattbfm 938 iR tuated by
seen that the aforenentioned fittings are provided for

c eopthtmgrandss@ntbihpwad of system £0,vduch is300trolfddrigtthe controller
fitting 3 11 couples the sectipn of eluant |ine 302 to

f jeng gpmpyter §7e@§watem 14 fgpusa o Pg&‘ﬁ‘ﬂﬁﬂ PuBI e M9 ePgarow I, so
t n.inl.et r enerator 21:  t.hj hAt

bt BFo By BBt BsPLe RIS A S5 oTh B A WBP o cause he
| iphg3OD rhévedn tiudppabitPdifdctioh sgen@rping the tluahQrbilizh tubing line
fitting. 314 couFI es waste line 305w to waste bottle

2302.4p githgrracherpior £il 19§ 3l pess line 883 pAdthavgh the Hiusgaisd ¢ o

a [ e ' I .
SBSARIRL UL Rls I, SO ke it
3idthe a8l thay Bt 3ubsBihided Rt pumpy33hen atlett thalrdsueliattyfp@n resyvoir 15

be a type suitable for rel.ati hi gh pressure.

aaﬁ‘? focbfo e cl it ﬁawgaeufaqﬂ_ bisFly ALYPEabiES P it thapld be
' %p][b'vfé&%dtﬂ?at hRsgenskidivedsBa if RcPinto arfdth R VENE AbBhiing
nmenti oned, when generator 2 1 is replaced, it is

t ygicpatleynamsddratthio shell 83 sl ¢aapledde yetmothepsrvomeator Ofot
ci%cui)tﬁsoq ngiOCh are shielded behind Iid 223 and
dSOYEVE2PYSID57 and, in those instances wherein system
10 is maxes3BTudhdeNistiates agRehhslays 3 7hB&Es RRuAIcEAfonEEYe an
be repl aced dai Ii. Thus, according to the illustrated

emfpdvTrERece eftdsk 1y holdddtcns e (HewpdM)@htubynmbne302. Filter
¥ ggﬁi{e??ﬁ k?i¥<e fglraglt%%9 t sﬁ%ss%@%?}?%@{a% b%gr'grmécﬂ‘ir@t{l%ﬁféeﬁ%formed

ate r i'vel'y 'speedy renpv replacenen
Whidsec stsesthbligr a1 pmap @hves slemidhyll atri@vitcad icneloseiléer 37 in an

registration with features formed in sidewall| 205

( BRgRRTESPagy yetradlowakhing liae 3P qinstithgt sigpobfilteid/efogatwnd out from
\Y; \YZ J it | r |_

B g YR PO Qe IR e Ty, Holaer 317
passagavaylsdiagbb appehdagd 3)7 foebpexntg hallsr, 3 17 dgims tsatictore (not

of tu%ngdl i.n e@pds 404B and405 w th passageways 215i
affevsgpside ively, and registration of tubing

l'ine engsnif@RoRMSIFHAfcsW-00 dP@RS 8ERWAYN LQMmp it Acilitated

further reference to Figure 3B, other portions of

t wbémagorw pf sysicm BD@ilhbedescribed, according to some embodiments of the
present invention. As previously 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@ Bioguss2t A), to syringe punp 33, which i s noDUPCEUS2009/047030

an actuating platform 433. According to the
illustrated enbodi nent, platform 433 is actuated by
angiunesd t6 poMaAARIdkystdntl 0 stoedigct hrdsWahem the combdlRhof System
controlled by the controller and conputer 17 of syst em

d » ygordiigste samg ifaigatc Hrbodiments sompuiehVéis Goapled o dig |

I
Ilgtlr](gﬁe r ned@%eft’)l% TeaQ't %how%%@ﬁhtgtgtsﬁ]%ode p&%%lg}l&?%&ﬂn&é{/}leat

| memdstely(fpcpn shdse pdlrtioes bf grste&ol @ drano wlhwhtpadhbectﬁzle wadition may

t hrough tubing.line 302, to either generator_2 1 qr to

by THALE 1 FHeotng OACPK A © m%@ RS RP T BBt ERD

' %Guﬂl@&?oﬁ%{ahﬁ%e vRUTIS - \%"y te%lib%ry, ?out'hE _BMEOIRY Hps%»ste'ﬁ{‘ ®OWFor even

to those skill in the art, may be substituted fo

pgnqated Jlexibrlity mdpmsmomu@g eomplteralitt sd fheniheepenation pf %teemblo may
e Iu t,hr oughout ci.rcuit,. 300. Alt

e ReiBiaked i LRI HEOBRS el SRB it s B S

val ve 3oB6rdir tbisbi@Prifblr&l anvddigenty Mdovgudstigas | bl’é@bro grammed to
receptacle mounted within shell 13 and coupled to yet

asbtdRédhc wer.wohwpsitor I8t théwglmm@ﬂurw seeassarp o mpigipie spEm 10,
f ltlo é%l?oéma all}’?tg %ttr%ftegtsf ! st ﬁgmhl%l r?({ to o]p%atté; %;e elrr§ !I.% f%r gatlent

e an I n IOF surface"o

h ohflsibnd, laefzveB Es (Fingsce v&hﬂﬁ)th@ﬁsdr WNdh A tblictesca&a. caﬁzitthll‘@rof
hol der 317 like frame 39 for subassenbly 390, may
f SRREAT { {20 APEOTHIRG {QBICETFRIFIHIOSERFIHS. dh gksleT tqta%lralolmeﬁ of cluant

MY BRYR BnGlrENEh bystdh lI'GttP Gl @ tlﬁ{é(}lrcflﬁ ‘Eoeﬁlg%%% ofdach

in an interior space,” yet al t ubi ng
eictutien psrfoendifbyf dylstear 1B 7o catlculetxtoaa dr mote fystem pahrerneters for the

t bet d
PR RN FIaE i abd g aarb R 17 S SRR AEI g iy also
ape ?deﬁ«%%ra%lﬁecf f%rmlé?d&gbv'i‘tﬁ RO FABo 1S s 5 1@ iR lordte tdlk&p a

(no inside shell 13. Turning how to Figures
4119@1@1@&1}' los caom oéﬁlntlmgs o upid tigre, fae glvetnageedratqm emplayed by the

et e o s DR ety an R s ByRE fgpte o being

Meahdree@ dithearagl a Whhple! €refuanscodatkictithg-bOay £ddsb, for patient
conmputer 17 of system 10 includes nonitor 172, which,

prlleﬁ‘éloélblT)be ehtston@ﬁw sl splcagrazating abend Wil mspsusgenssrmade on
s nnghastahl?pll] &odosgff? qos ec‘ %rcth {y RY! \%Hn}lg ﬂow lratte etcal S?]ﬁ% be

reen-to recerve inpu

usxerintalhted shostbetdrecadh de E:Gﬁnp@ldr l‘haAlltb@ apotth oﬂhﬂs Stored
coupled. to the controll er of si) em 10, which may be
REBR{1oR; @AbR cPMBIIshingy iepprt.dp eeretfﬁrlwllae@dmf QRel |

1%Iec%ﬁlg8§9tban': sF9tét o h@étﬁ&g\l@gaﬁ mYMMHQQte t connection

post system 10 or direct ring to
c emtechhibdrsupforsystamel, suppliers, service prov1ders etc..., as prev1ously

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

wWo baw/1sd3kpws conputer 17 to be positioned sSOMERYBUS2009/047030

renmotely fromthose portions of system 10, from which

radi oactive radiati on nmay emanate; or, according to

sone ofifbuklizamideBod that et sHotslshowd IMFI@Ir&SBDE are exemplary

coupl ed, for exanple, via two-way telenetr¥ to the

c Shiatare asd agt peyenicsp poovidon eutlipe of somcancthpdsafishy Plﬁ“ﬁnt

[

oquRatbl hPRLeA GARM B i @Ouk dRrol R iARE PRI cO withou

avayitifig mmwm:éi afabd¢ inventicadb ahy pacticdlac osrdputer 1hter&oesrﬁ)rrnat.

pr ferre i men uter 17 is re- ro I ame .
g%&mu&‘é t H%ay %"rmc{‘/‘ﬁﬁaﬁﬁ% rogrammed usteﬁ E’Sgé‘b"mﬂ&wewed

NGAGRRALY 172 REMh&IPRnSHS bEGskiPh op QatRBY cfr% %ﬂjﬁﬁét{o&l}&mth system

control test's on system 10, and to operate system 1

f operpaorl,émt exantpls wcmop-lasha,&p béreens. tAdthonglethadinglish hmgme is

user a tou creen c f

e tbireid (8 Spieah S S8 SRS MR nsholg s BRslogY ¢ cpcording

V@b RS ciibo@hnidaR! corifht@! 19at Breembhabied tipkdiife SMGAREN

10, to track a tine fromconpletion of each elution

pé@ﬂ@@ﬁé@@b%¥§ysten1lo to cal cul ate one or nore

syst © urrgﬁr% egcée th {5}% 1%5!%' éIXl mn IEnclh 1§ Elsegé}fte cornputer

per m vari ous op eratrons. f’

alls @nbﬁolﬁfo@ 1p2,egcatimgdo ts@me BifnB6daicnis tMalfl lﬂ&nﬁl@ﬂm idlhds a
of . system 10 in order to keep. a runnlng taIIy or count
oﬁls‘@qlgj?ﬁ @6k c%putghfatcﬂ;{t@tﬁ% opqr@tponathgq PN % s the user, once
Sy e
b R e PR 9@52%‘*{%2%50@““ 7
gersac@t ediseoftlneguagss feors am]xblethe fusdar nopyadel dey, peiontor @ksenting main
testin or as a dose, for patient injection. The
ePﬁPPo%Ocount and categorization, along with

nMeasur eRpt SANRY §cl&ﬁlaﬁ@§f%v§1ﬁgﬁls@rl&rofqel%€m shAg wﬁ?&ﬁmlﬁdes a log
activity level, volune, flowrate, etc. .., may

e srednned. |Apcarchmg)toesome@®d:0d1m¢nt$; ovhsottes use? touAleelocrts the data

portl n of .this i nf rnat an be co

kB op bl el Tt ! B S g ibeenfd nofin,
elbel, @Rirgal ké/yHoﬁﬁﬂ@ fd%b[a@@d Fo? téucheRRiceddto ety Ml thQElected data
exanple via an internet connection to technica

s @m@b fieldp aliesnsiplel compispn [7anay be arapanécdorishy peshes typsef device
r 1%& ?arte? ert?}p %ké/mﬁlgsc‘ Sf \l\zﬁgg 1ncq:&({5p Wl Butji %%nf yé%ﬁbqieral

erac ser and/or a fea er o encod

i Ikéylfd?iﬁi d®fice, b etorecanglien (fe. kak) eader, h eamacr, beaﬁcode reader (or
radlofrequency identification (RFID). tag r eader

sPHrEISAe drcgseresdnigrgatipy: 3 Wr%ETP]oﬁhechP‘PS@cloé‘étlFl? Sth--)-
a Pﬁfhgg otI ?@{rl Saécg@l?lﬁlrg tB '38151% l%)ﬁbfo én'tst @&rb&gﬂd‘ﬁﬂgﬂ RM¥r include

contro m ng that the proper conponents,

f @nothmadam mtryoﬂield rewhighitingusei isauquisedanditor a license key related to

a%l‘l:eege%g{altoersemp?g%/d%y s“?lg)tlerlillt llool?lsorder 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

wonromaswee and are presented to provide an out PCT@ESDING/047030

sonme met hods of the present invention in which

conputer 17 facilitates the aforenmenti oned procedures,
Wetvaatihat ik Mithim@sérieir 36 0ne. safiné i’m&;ahﬂelba[g)' an atseream 971 and then
partlcular conputer i nterface fornat. nput er

albsiBes wemaienenyt 4. pHdle wishdeternaiaes %ht@swolum qfwlwagfsahne is
b%ls\(lﬁ?&ﬁﬁi {80 u@@bl‘é% aJnZ&l’u 1?6'11{ td ROERE ﬂgeesghn@{) (ﬁiyﬁ%ﬁ%rm 10
operation or In conjunction wt ystem operati onh, for
exrmlmuiee an ¢n@dpd prfupndteinpeater esaols as aAbztrrmdg br RRED Erggtdadér,

d.in the screen shots .of Figures

I
9%1 m?a?wés er‘% O\é@%t?H&%SPE‘f%‘bla PERSE: LCacQubaips thg PRQPCE saime
emqumat}sbe &m& mryﬂeznfpﬁtem IR BoRE TP FQUHE into

gui dance i'n nultiple anguages. Figure 4 is a screen
s leotuib30G bymirervceamgindottativhireld fien plabsEngatiadhed to the reservorr.

17 on nitor, 17 ordi n SO . .
fitr o Rt R oo dine Alf ShEsR 1RaATE mvidse it a
C QBRI whﬁ@mﬂly hAtQAviBP@E pidpRPtyHB AF rd¥BiolE 55 A R6#d8h to some
by the user, once the user has logged on. According to

s smbodimants, pystrpu P maytfarherdnglude aprpmalatty oy clgﬁre%é@w@orawhlch

l |1ss locétJ[f d }u%{]go algs%%algn ?%s%o‘fﬂS a&? y?ﬁkedqg)éo%iut%g %7, so that an
to presentlng mai n o) I'gure is d

S eheﬂﬁlbmgehﬁwbe Pr3cimed be i“no(ﬁftols creesminghibitsheMikdlg osmolarity or

includes a log in screen 570. According.to sone
eﬁl%fe? rﬁe@%@wd\mé@? gt ﬁ‘élé}hefi DU EPA SN FRic4 R Aglspproper solution.
e%xfn'n?ie%? a(bfha & rd%%@t e H{ax B4 %mip@d'v\y;egfbyﬁpé‘[eﬁfl Otlp the
er screens pr Sented her e
keSyiﬁmlﬂ e/ Go&duiit'sqiﬂy&yﬂﬂ)rf(mraﬂabia cﬁra)ns Btieog, Idatct Midtleyon, R L.
t he select data .e y.field; rna eI onput
17 may 0&@6 grﬁm ‘EHS%(M Ili’a%u‘*?ost“ﬁ%ﬁ‘r“‘%‘ﬁ% &° ?Ce H&élt?rcﬁ prompts
U%l’f‘erus@@foaen?é?tar@ﬁanﬁt)§rmﬁlﬁ§ c%ﬁlta‘ﬁ’{b'dod} thOREM gﬁme"Mag haQth screen 574.
limtation, a peripheral keyboard device, a storage
medicaratdly,. ié sys@hne k9 inchedge the dorsmantiercd readsarand dabesaline bag

Li%g&%:s %%E%f)) tv 103 VOﬁBﬁ% oftjmggglg ?ﬁelgrg% (? éﬁmreager)rhay automatically
Alttahgregine gﬁﬁntﬁ? RO AR A6 dbmPuttP 175 ONRusE BRAFItEEIT Sses cither the
screen 57 n‘gylfurther i ncl ude another data entry

pe:

f icenigrmad alyingpalingerolyses, viasscrasy di/ e thonamy snteged ql@@élﬁ@@lne
k rel at o ner e n
R P g

t |amevaeleﬁ§bﬁpunq) 33 &h eeaspetadiog @neysaind Nl 0 CWltHI&ﬁdrettce rtdS‘l'Elgure 5B,
O course any. nber of log in requirenents nay

e FpTiBg B opgaEign af hgtand | ayicarompntss di detse's thaéﬁ%P %%Ptbe
P Q@s%%‘ir%ﬁhf?@bér‘]@‘lkats ibRLE Tiezﬁflé’@ R ﬂehé‘teﬁﬂﬁ@@%lﬂﬁle e &OE computer
t og In

rat her a sing
17 warns the user, via a screen 577. If the user 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

woZ@y/1spaput er 17 presents a request for the uBeET/USDNY/047030

confirmthe volune ofeluant that is within reservoir
15 (e.g. saline in saline bag), via a screen 571, and

t ReidlevBignste complad teihl chidht rebdrvding stgertodietcer Whetethe level of
that the volune of eluant/saline is insufficient, the
uselineskipRchedowy aggiidinilee 573, to replace the saline

bag. | fIn §acﬁﬁ&moltpacgﬂlg tH99§Iu§1@ oﬁ,’%ﬁ%ﬂt&iq rés%]f'v% drn%t c&ﬂputer 17 also

reader, such as a code or tag rea
c mﬁkymlhma of thetelidtewhehac tiechargsieramoigendratop? s waste bottle

|ns th oper sali sol ution, may be
chSr i ?rew g %&@m & %lte%gg% s Rrgvid %ﬁ@enelh‘&g 0, to be
I @SIBEN@LY tHelsOr Whiftk s QehptiRY wREtO BBRRINY WH&PﬂhE‘%Eér%Elects
read froma |abel/tag attached to the reservoir.

Alitear Y88t carepyter BF pricsengsdd$cr¢anrd 84t bowhiphlthevesc 0y effectively

t .300 d t
oS i SOmREh 7 oo 8158 ol sy iR BRaRh PhrorgheE e user has
A@ﬁ@h@d stk BoBRMB. aBRAIITEAE Sser SYSINSIBWRinBRY shstehN@rfor

include an osnolality or charge detector, ichis
| @perakien,jcach dayownls eileetiemoty Wesie boig 2310 conirm shat wakigdottle 23

LQS %%ﬁéc? ht t%ig enf &%}@%Q{lee ﬁtregfou%rﬁ%{s %ﬁ% uﬁfiéle s%?een 584 to set the

presen on nonl

osviBlcdottieyleadl 11¢d‘iaﬂft@etolz$rod eltlﬁl@tc&ﬁlputbrtlhﬁca@ ttbalafthe filling of waste
suppl i ed by reservoir, indicating an

|
s GPtikei2orvia mesitesingef the gperatiomefnydnibt @ﬁp @Vergﬁme Vighty 358V P, and
| C
SERLANESh BRI T ok el Sl R IR co RO or
Oeca&mplbevin pssentaticny efacicer SBAGn IOSde$ tcwess fhelusyr that unless

repl aced ter 17 user to e a

EWPFQ? ;}hwaggﬁ?% e P ERBL Mgt e M ﬂ@nﬁa& system 10
V laBtomhaBiesIBe el ddes aﬁkltfﬁr'iﬁ@'bﬁélﬁtloﬁ Bf Y §%’§5ﬁ1 1til AE lvd‘égt%sbottle is
t he af orerfenti oned feader, he saline bag includes

a emgectbyAmrdlhg\v@an@altqnnaiwmb@dlm@tqg pdluidisds] sehgor may be

|r ﬁ&gﬁﬁ%{m\éﬁ%oqﬂ% 13?%' etlragl?%% one ! gaﬁzsu?u gﬁgog}%%ﬁg%%wuh Figure

eilDN&f ordBetoGARS M AtIXRIy @ét@@t%ﬁeﬁ&*zdsfé%o\{@é 4MBled 6 @ pieeRetined
571, or the newly entered eluant/saline volune as a

b é}@@l prtofprviflawvia ppramterr Il R tsliagion emthefuserebarvasia bottle 23
T P R ST

OWQ@QHmGRHQEH@Msden110 when conputer 17 detects that
the el uant reservoir/saline bag has been depleted to a

pr edet & Afdiden todhe ﬁ%o‘ieﬁp@giﬁawe sEBhfrited top}u%é pRG chupts
USETume¥ g"fl .ﬁst 165He Adef of Is%sté% &0 WA ”[yﬂqﬂﬁlygﬂ Fl%ﬁﬂ %1%%18[9 control

screen cont i nues epletet
c tesputaeh ddy, paiet eciny pahemt ibfusiogal Wnth Ibﬁegencs tefjpye @rdeording to

S[P?e\é[%t%ee(gn}g Tlg#%%}lég{]oe}%;@%rgﬁgzﬁe qua%l ity contro %ees{s (outli‘rfjlle(‘fl i

conjunction with Figures 7A-C and 8A-B), the user may select an item 675 from main
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
reservoir/bag or replace the enpty reservoir/bag with

wa@260ehb23eEser voi r/ bag. According to sonme enbodPOEUER09/047030
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o;@é@@@nkﬁiutl@wnceﬁa}s comnlfrte(gmdwl@foréwﬁﬁ%/u%gf @e sy llaese cither in
% %r f %%ntfnh &unt wﬁ/\@éllegn %9’@5 l £ 1n2[§m¥¥a ¥ eﬂFé frggl caotm tl@[?on of

dnbf)o era revi ou %ay, an &tl | Zze SCr

5814e él@maﬁtfoﬁdxemw hewhiDbd d@clilgadah conm@heiinowiti Blgzl&rIB
Thus, conputer can track the filling of was
b&csp@lrzgato\ﬁpﬁ%aiaﬂb?mb@l@rﬂn% w@erﬁsbg%l@r dfis H@r&ﬁré@Gen 82®

a@l‘f’at { YR SERAE s BidBo dlu %‘f@dﬂcg&b the! cfégéeypﬁigt%tlum-&,
e user en waste e 23 needs npti ed,

f Ma thx almpbe, a tiina r@uase betafceem twotffacive eh1t158 $rodesseisder

to warn tqe gser that, unless enptied, the waste

b&PRIOEIGtEly 1 G%IPT‘WG%W Accordi ng to sonme embodi ments,

syst emgie ﬁ{étébgﬁf priad! dn¥ouRk 6?!11%@ e131§s Rp¥ed h‘ﬁérhﬁé elution process of

operation of the systemuntil the waste bottle is

ergpmer@tdr co&umoerSh,ga finst gty ednteot Frat me:eb@ntr&mwén tWith geference

flupd sensor coupl ed to
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prec € operartlion O maste
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related to eluant and eluate vol unes of system.1
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n Usi ons. Wth reference to leg; according to

pr ef er FeghrergA Hodlser 1k1>mstrtates tacsukmqﬁmt mmgn 7Te by wdli¢tt gomputer 17

¢ ?enctelrv%ls 11$p%% tffc’o ql%tulsler ?or systern 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

waolReosas23zyst em 10 to wash the col um of gener aPOT/UR%009/047030

During the generator colum wash, which is perforned
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eyadtpsewhaphe edafeat elvirtedfrdinl denbiatog 23 thioliglop@ient line 305p and
generator 2 1 and into waste bottle 23, conputer 17
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required between two effective elution processes is
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of 1tirre hatilla after the. eIutloag roces of
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user may select, frommin nenu 470, an item 111A ,
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U%B&’akﬂﬂr(ﬁtig(hh&ﬁlng inesdompl@cdnWethdefefenpabadktd the 730pitem
and inserts the needle into.to a test. vial

t he
cdi/PBdy shewnesomasivhat fagded. igapain @%Hé?%ﬂf%”%%lay only c
a%ﬁ@étﬁle she'ié%te’ﬁ' 15 Fin éﬁ;} e CHMMES oflslepRFESERM 578 Ss%fa§ {'perforrn

I nstructs e user to insert the test

[ latsecmld\st@b o$ hreaktﬂirougtutcsltmgnyl the sbmind stagertbe b&akthﬁmghfof the

S Ee?rlni)le 0% ate co lect:elc? 211' the test vial for the breakthrough testing is measured, at a
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,

wé es09ayseem 10 to start the breakthrough el utiBOT/US2009/047030
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fields f the activi the tine
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calibrator, either via wirel ess conmuni cation or
cabl e ihisEererar to Kfguse SBhaftegpmppisr éﬁﬁ@ﬂé&letﬁwt%é)rocess a
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th.Figures 8A-B, al

DB RR S RT3 HOPTPE Shofor 3Pl L NIEFIoF KFie 10 may

b%ﬁlﬁectt(a flak Db Bk ig@i dhifihat 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 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

wa@oeopheisenpn of steps for item 773A, so as to peCT/OBSINNHN047030
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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

wa@adoohsme2 on el ution. Wth reference to Fi gur ep@8BUS2009/047030

after conputer 17 starts the elution process, a screen
87 infornms the user that the calibration elutionis in
pfOQxamplea 8 PEAY Q¥ cad Braapt ind@ed 6f aal@pin éfhBe patithnt, evhich
As_ previous]y described, the systemmay provide an
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screen 878, Wth f her reference to ure 8B,
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dass. Gidlispredh 903 ABGrEREto RIMSERBSdihRNA, FHERBY @J& not re-fill
which includes data entry fields for the activit
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calibration coefficient, or ratio, and presents the
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dee;%a(l:nrlll)lg el(ljgh{;[l kf)%rjo\jeector ﬂ)O (8néur nfé)l r?lgy \1’3\'}05 ect 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 n@usess2 screen shots, simlar to some of thoBET/US2009/047030
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t f
a0 1 o D e T 1R S8 BT g PP R aufp o

f Qdte tBLa gRREKBlunRbIAREdeYE! WHRA iNow MfdUs tomrdfedafor example, by the
r adi ophar maceutical into a patient. As previ ousl| y

déereadiabadichayensia divasfloysbeoughdhgpaticahkinayangupdrethe amount of
r %91’08815‘8"8‘5%1%%1'1& alln tﬁe gén%%&qrn Y& ltlleeagbsgﬂc%%@%w r%%e c%%gop gctlwty

prent, o anner, can

| @&gHsS mﬁy ahmnge gaa tﬁé lifchef thagdnentor. vamchbmabs ahdpedktdlus of
radj. ophar maceutical , via detectjon of radioactive
r AgfliQactisity taetcataryrfor micsiidlongs frempitglativcly Acw gisherator, may

S EL I Pligh 1D 87 he ﬁggngte%pgilz PLESAN RafndC" £&Rrding to

I ncludes a data e 'd for a patient
I demt pfefﬁ&td ropthodndiethe pitkérs invdation. fin oater anmainmddereldthaty

is entered by t user.is retain ut er in
c SATUMER B Sseeby CqHP1AHEIY PEYNES ﬂma&{égw@aeérlgns over the life

a$ Al Rh&dioM thBop &@tlv?fiple@dp bt Surhp B ¥8ia9e vALES (boﬂh@vér' %H“er course
enters the patient identification nuiber, conputer

d iof e@mgle ipjeetien ek fsemn i97@ ontth énjaesim) tascertingdh fwdh@qkz frorn
t|e lLine e the atlent ne .of ai A

sawé oG ot G BB oG SBbnipt P8 epsforhtiod bf another
Ghlkt? @6nteditest @Nvhich fpudlpdS i0¥p¥iea o HAGe BS®thidBYh the generator

est ablish paranmeters for the automatic infusion; all

oiBt & ERRStanf Taihhén PTdST [scollgst, 1é0 eQmpuer, p plukplith of activity
g?]r?eg r81% @t?%grhgc%ﬂiﬂyldgtfe&%% ngthg }:)ﬁl’ralw Pﬁﬂm& el @ﬁse a

ange;j; necessa erence

Flcgaiﬁﬁeﬁﬂl.c oif bapeline a38vidp pofi rr@fromwﬁlah theeaipgter 17 may calculate
eluant/saline for the patient infusion, corrput er 17
w.ap pPRyPREYA oy Iiﬁ}e?rmpﬁlg 0 Gpniro] agppeslet! PuP, 33upit eer fo achicve the

gélﬁ%fe?ef?e% i0PARR § é)%ﬁIE ey é’él%‘gasl tGag la%'ns{t@rf%f %éﬂ%rator life, when

I ng o pumnmp via a’su scr
OS«IIBnpm{SZIR plasfubgbapimp th(d),ntIOﬂﬁfbt!Dt chfrve]iﬁfupuoasfbm & relatively

ORI ENTE AR 1 S D
82 has been depleted, the pump is controlled to drive infusion 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

wan@bher32screen, that conmuni cates to the userPpPehas20092047030

infusion is possible, if the punp is not refilled, and
asking the user to refill the punp, as in screen 901.
Wireordirto 36is aiiticri, Bcot dast of eliueﬂa; frvdl deAeratl 2€) kddlowed into
for the patient |nfu5|on conmputer 17 presents a

s Orba ligy 305 Rudi verganse sHBABY LEpe i divarttheafioy af plyait through
t e
pagatatting Rt hofpGRRTAIRL Rl SX &Pubih Bl bPY bighBow
p trav irdeslet toepusls ére dotse buta°mrn paimemlme B0 &dr 1t1jeetlométu|]$e loigher

|n rocess and with a option for the user to abort

W ’tsi on, via a screen 976. As previously

d escri '@%%mstteﬁ@y Sty Bﬁ)\ﬁl&ra%dn%%nﬁ&e&i Ggée% %51'1 BRaflP&lcilitate the
an elution is’in progress, for exanple,
prej ecRIGF scdoing Ffolg'lhﬁ quardificatagn pff pvedor axafrrhpis hir nerohanytperfusion

i gnal ' R}
orfiaRs Attt BtsiRP e BBl gbiRos Shi s i aaE s ifhnative
| inft@ho?d DNy adRidve BRisvéasy 6f Batvityreides anend MpRted db&adywell as a

l'i ght signal durl&? that portion of the elution
pitie yuifemelevelafirgdipctiydy aenosy caph inflisiduddose. avill i gescaibed

DRSRS WPESiREy FARFRLEPIRI | o reached. Tor

exa heeluate is belng di verted

f rom geniateatl 07 (Eaguretlm)mgmd feviedgintent a haxﬂecof)p bf the
infusion into the patient. Another type of

ht | o
s |Hng%an SYIgMagy awhéch thp @atigt édqnaﬁpfam LS at'afgpqrrlgfmt infusion
DA LA YASRELL PR TR0, REOLERAEL MIERARERH ygaion

t Iaecomdmrg ItcesormmanbodﬂmeanwI smmm,ar;arnsyzbeéasw@liﬂdadsonto a cornputer

S y onput r 17 to informthe user of the
69?59@9 SErab ot IE U B el ey GntieHas & G rohre femote
C QR BilcksQhd/EAMENY r%?na"ﬂ Ot c@d$ tBn TR YhOdnd HEmnore
i nfusion, per screen 978" Wth further reference to

Firgruete cO@puisTy; BRIWIGASSs Showsinasation errp kabrly cenpiertian, yor example,

rofile (activity -
Dager sprinfy By o pnd i it o PR B pf R ié Pl
((ﬂtﬁ‘éi’rﬁﬁﬁﬁleﬂleli‘ﬁéé/ﬁ bé BRerymed ¥R fitah §idssibh BO&)the THA@H&. The one or
skilled in the art wi || appreciate that the shape of

t mioge rﬂmﬁtP cempeigesringy dpioaluded fPrxagipinm i » bosnital @forﬂ@ﬂon

a f &4
T, e MDA e
d paraeetdrs, dut ¢xanply hoﬁr&k@oﬁdihg enthe lactivety Iﬁﬁﬁleu pog alstbe collected

anmount of Strontium 82 renaining i.n the generator.
t 4B glsstEenieal yrtranpisied sqrenalypis iy POHJ%‘FHOO MR GapRed | lé@,ages for

MRY, QI@ nlﬂeor&’éfq(?] gﬁ o g{r(b%%flﬁg ffot&e vEENGIRTRE Pac}lf’age that is loaded into

Furt herhore ‘radi oact 1 v
parsystem|tit linclddes then]j’]éT:Smindoses froma relatively new

genera ce d . sat ion | evel of the

gt o e back toPier s Bis monaest i A B main
P& 476 0inHRAL B ve %fstetnh €0 PE@SG AN ath BYEMdRNsuch Bs, Wrdfi¥ing a data
to maintain relatively

base of patient infusion information and quality control test results, transmitting

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@eonsrnsisezr, the operating speed of punp 33 mayPOEUS2009/047030

vari ed (both over the course of a single injection and
frominjection to injection), according to feedback
f comctet hyvednypudat lgaver thdouSiohsyatomedpeatiomynd®hich defines
i mpl enmented via incorporation of another quality
c SRt OPETREPN.RYARS EHNSPIfRS! 133 lpenl gpEsmate aorflbutame@énventory
fI t r
rrh{&fé&’/ggfl) geogrtﬁ)ugeﬁgtgf; %chﬁlcgl suf p&‘? Béttsﬁr?{aell In?{/lﬁtg?étﬁe/servwe

acprowdidr;/ amﬁassmpplnmfm bﬁmfﬁ[smn amlltwndrm/emmgmen@,&heﬁehﬁ

pl.ural it asurenents co characteristic,

D A WereT E oty SR SR B e, comput or
17 may 1ealighéd fo RIEUAPH, ‘AH ﬁﬂeﬁi%l%@%rﬁﬁ\h@r fAEfPlftdtédf UrBing of the
control a speed of punp 33, in order to achieve %
déediingbhes/dfsfeenildes sovinvintpded of mbie. mdm 478n &vladn, a wger selects
thte rt of %re orthlife vvl?en rontium82 is ..
pl' 8’?& uFomIPH Qe% FoIhe BT I TR P AP Ut fsd Bime puree.
f Mawdatctiol pbiived vy bepiter Bt 890t @dilicith181d.out BWRInd fdrhi&aline
end of generator life, when nuch of the Strontium 82
h@gfg?e@ri?f@@f]@iluéﬁtsé@lf salipe pyighs sheulddwtresslilyegpeignideithese skilled in
| f
dgﬁ Cr ’be Ilege\{ye&fe td ﬁlegéfrl] rﬁek%’ctor%%gm{l [L._.ul’?SOﬁPBC 1Ian1%ure 1D. A

d S5llrfeqﬁ1rgd’liﬁﬂ,t5ﬂcﬁﬁl/300hsﬁdﬁsir&htof dsewe Ktk ell ilse diels aéﬂwﬁdyfrom circuit
hia that is, h enough to create too nmuch back
nglﬁe@ a H\?Wageleré repd/gugACY ﬁ@me&twa&fa Gehies s dyingtglled. An

b

G BARE dr euBHD ITRKAPAKGAPIBHEEY Yp ARl R removing reservoir

t Hérlet- pztssimg leeadrbier 2, Isufohn editmgttubiog line3tvb® thkeiap lma Bﬁé,dand

thro eneratqr _at a | r flow rate,.According

t KPP %gtn%sam 1960058 b uiab 4t wpirR @as #@&W@@ﬁ@ﬁ%ﬁ %ﬂmpzlier

h%%eifﬁc%"\ﬁldsciré%¥1999ﬁ£ﬂ(ﬁ§§4 ﬂhb% iB @RRwre @(’) V?ﬁ@ﬁ‘f‘ﬁ@rg‘é% ¥&irable for
35BG is set to divert the flow of eluant through

bylgyesg ol the t@d®; lirasdthtiebn rguenpng plé edndising wbrabaddvate, prior
p uant at a higher flowrrate in order t

RSB BlR neb el dra P kbRt SEhorh R phiaSie o
hiagbagr. fIF ovmerA61€21 FABEHSHQBE ¥ndOWilBISd il i1y syRtedd 10 &Sthe new site,
anong i njected doses can greatly facilitate the use of

PETS s8p0iHinhtp hopass tee gagifaririoatd pigins the wingfliges of circuit 300
e)&ﬂ{ﬁpa{lf 'S0 'tlﬂlt RO Y %e{tcfrg 'tf?@%e%tei'ﬁ%re iBfeA!u} &ir %1eglerta‘([)or 21

i NfUSIGR CITCult cont I'gurati oper a accordi

alntgrooatpiroraissBbhats funictiomadt v asepoio slaﬁltr@mcgenefator 21
activity profiles anmong jnjected doses, as wel
nor e udiCRidRY tewefeed FrBeERSRISQRSY ﬂé@cl.lsssgas‘sfslalﬁwed the

L%&P&E@é‘lﬁl rgsgﬁt%ﬁ anlkéér%ernE?Sgi%%@ %Spggdl, %‘?éec?sv\{? f{a[Pt the alr it purge, for

| Bxamply, Ve sactn 94, edmpatept T ditrcauthe aomial bbr oﬁmstem 19 teecarry out

kg%é&?eg%%yg]@ig% iz QCI\}NRLIPI{EE ﬁg f?\lftellrgeelqge \Ila \gegtSISiBIGC antdI 305Q7V P are
automatically controlled. The automated 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

wendodsisent s, the sunmary nmay be downl oaded onPOT/&S2009/047030

conmput er readabl e storage device to be electronically
transferred to one or nore renote conputers and/or the

S \gomaditgr DR deplobddt MaBiilldlrbylatddanisii € héw geh@atonuaipenOdir
nore renbte conputers, via W reless comunication or a

c Aprugheesnsedes ?drmasf by acerpiapley refaNisg PHRAD; 33t widhait and then

t r r
ﬁﬂ\ﬂ/‘@{:@ Qgt : fg)%ltotflﬁﬁef dé?’grlrlgcg Lgh ﬁ lrneé EO? ?6@ 365%8 3‘6%1? Ghto the vial, and

emlmnwateﬁﬂnﬁmg pdimam sfrthssurahroaghe fin¢d302i, B04 r3|06tand T0&p, dute the vial.

0 renDt ter cl.uded, . f.or exa ,
VAR P Bli“teéP S0 Heff o B @%&?@W@Sﬁﬂﬁt}%}o B cagalves 338G,
S%%Wht MBIV dnﬂer@to% Ab GakivfRA N ISESEBM, 35 WUgEON
paraméters, for exanple, corresponding to the activity
protoiragicaliypgonaibBed tvecanyldueticetioansicsl ect roni cal |y

transferred for anal yshsqin onj.uncti o th ca
| mages 11 g agprany bt B PRk e GRS U B main
f In@itvu 470 2may 8186 bvasRsRa ke sélb@ion of ah @RALID 1i 3k Gererator setup.
g@temthat i ncludes the PET scanner. Wth reference
b hent the piggelects Aemid 1 uewppuieryl 7seiepicsein afl RIS guidance in
n 0. _per.f
? 1 op% nfl?doﬁgpélgtgd (ﬁgﬂerg{og g{l% Egé/t of?%%ﬁ%mtwe]s %IQOIr to %ﬁs@tlhng the
p &EW%&het’afdﬁ Wgia@Rptioh @ jet beqiuiduddn mbahSthNatml’df tied ndwegénerator.
resul ts, transmtting patient infusion surrmar(itrecor ds

comyg e SoBe G@Qél%f‘é\tﬁ SYBPULEHE/ PAVG-HIRETIYNES tugal gty an
anglﬁﬁﬁﬂ SHhetidi ?}; leﬁéﬂ %eﬁleteﬂcg%ﬁérgfog n‘gi &a@?ﬁfl@ bry%gﬁﬁrg a’cti\tii‘(c)y of

pati e entifi1cation ers or “exanpfFe
sehntipvicon lik @aht gendraor. st anofndddtlee lafiodf dre geacraampionguter 17

a su report, .of related sets dat a. .

ARYPRASH 90 iptlg dhip SRR Haps wﬁﬁ ot eRINSUAPERIE
anfBﬁHQ{HnefntolZ r 6B ththEaCRUEDBaBf a 84S ORRIaALLOMy goods for
and which defines system operati'on, may be transm t%ed

t shigpingdld dfmlewcbgmeeat@fmm [ﬁmrsha’»ppe@l qrnu@nm@ rcyses yaypbm the

and/ o%ﬁéﬁ%rgtog {;gétl%{' ’éﬁ %g?%p por 'B%IQ i5 §\r’]vg$n Figure 11.

I @Ic@&ﬂd@fg t’élth&s@lehlbﬁhﬁﬁ@lﬁﬁ & s@gemrmetﬁmsncmﬁ@m&woded information
facilitating nore efficient system operation and

migadee fampetcr Tumay sgnivanhebtheingurasngmtor anpropehyaBacdeng

Sgrgﬁ}em 5061 tﬁs 'LL hoﬁtﬁ%% ]Jltj&ggeggﬂi fr%lfoelt/tgg a{té&kﬂ &‘%fhétg es of

wn I nc

user seligeéslIA-BnardSdhenadopoft atrem]aﬁv@ mmkesll tihsuity SGOOA 01300B
sel ect either an air urﬁe or a saline

d itha eraydis pmReddy syte i Wacoot Gz gpo él%ﬁ}"iecm)b gecording to
{ﬂe QUi BRI %hfﬂ)oﬁﬁjpﬁrnésa%ﬁﬂé %ﬂ%@m{? WBtio SCRERS 61%6&51 J0OB arc
Sa er

ine purging s y apparent to
skohfigued o dlowv far tltemativie mehedsefopetaton, e that besmxtusky defcribed
| I}grucsl'gcgpc 38b rvgllilelnta r?é act)lvglg%%n Io? urﬁ{fg Fevel of act1V1ty 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

w@eonsrnsiser and/ or a new conplete or partial tubCTYSE®?/047030

is installed. An air purge of the tubing |lines of

circuit 300 may be perforned after renoving reservoir

15, by-Spafisito@irgen80@{fgurd1D) dask@ies btdhotvulh Bgchl dNegures
304 to tubln line 305, and coupl i ng patlent line 305p

t d2A-Btoundicelsra gegrabpeundasy ofs shiglding assemply fos pelawaapérach

[ [ r

L e

| mshe viehesietilr, e mosi regpeats| torshidding agseablya®0, ahdch is described

oSt Tob Dbt gt TepeR e af B o e 0D o g may be
araeaﬂﬂéeerr will rGRREIAR rdpdetiy® sRRIdiFlERLEHAH rAPC 6 UeliDS of

used Tn system 10 at the new site, it is inportant to
byysﬂaﬂaé Otltn e sgeites meenoer 1prthai rdesapibpd a@wWQfOI fiecuitifiOng
l'i nes

bl oun 309 66K hugaRs Firbs Pdon REINE 1S BogRe iRty desoribed

JRNEeHiat ey, chiakt MBYvEL NP R ST, BRLiGisétBfe hetHredtdon , @idudWhich
aseptic nature of generator 21. According to preferred

e itsoldlitavehelgantam pemperbto pseate thg sadipaqtiyastitateh activity detector 25, and
'ngfsats{e%%tttle% ]ﬂ%lt%%qgkef%ﬂh& il gtlea%lstwg%te% an%zltw%gatiiessure

ects 1o 'st

S eafelncd89 334 aivhidee in dﬂcuﬂﬂ I3€E)OAS Cﬁr€u1€ D3’(IO%DﬁJ|rtﬁér ia€ludes by-pass
system 10 to carry out a conplete air purge, in _which

p &%n%l\gnea}]@ d‘i%‘rlg é?f@@d\fi@m@ea@@; pilixprgcnepel v 35BG, like in
al&r %hél %h?c@gbtc ﬁgg?to (ﬂw & dI eﬂﬁ«fngg%}mg eﬂush,

pre y i nc ng st'eps,
b ékiweurmd &r sdnd@st taicirbuit 896k rcemuue 1309 A fibiheginciudesa t 300

5 BR800, YR B
3for a meter,
t Q39@s tyh@dp'e?ate%i for'e®hinplel MOW ?4%53@8 rnkd @qu ete s of

punping the air through [ines 5 and
|nommwﬁsﬂe1@9@Mhen2@wmﬂ1ﬁe@m@b¢faﬁ@m®@©nﬁhm@a%eemdewcwr25

P Rt MBS 1673 i s 3

alﬂ@:réiw behevd @ﬂéla@r@@@ Wi fo Fim e VREVE &ﬁﬂﬁ% alv&r eaclﬁ)?m&nﬂ thj&tion, for
t hrough gener at or l%&Bbe acce ta illing
Ct

pEKpIBIS, agceing to pariél pﬁﬁrgrlrr‘g pléﬁqu%benot@% Hhiin
;Eg&} #ﬁg % fh@ %8nt§(9?efd dh e ?%%watja% otgf(%g& 1n] ﬁr %ﬂg be 'Vghed if
I u

remai ning p ion o
30Zcessd, in BQ&r wdlaﬁfﬂeﬁﬂ a comiQerithetivityallevelW t h refe r e n c e
to Figure 1D and the previ ous_description o

di ver g&ic 2P yastraisgeironsigo0B ipcludigg) ldkadhe ar?ermltw(?acnbed
hepedt iY @é gﬁﬁﬁtereyeqwl?% %ﬁﬁ 333%@3 m@&t@g@%&fepﬁ&l £ Ia&t}’wty detector

contro to carry out above st pur ge
038y atdi voasss botthé 2B, aamellf achd iwoafiléats BY arsdatvacpnessgrre tramsducers

S e hOBR 0P Rertt SeAT b eter SREFEBRng: trcuit [¥Bos
further includes an eluate reservoir 1350, which is shown located 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,

woe@bassdy generator and a set of tubing |inespCpUSDING/I047030

to installing the new generator, or an option to just

be guided in the installation of the new generator.
Adofginb@viloc $33ROarhadd Bl Sluida@mdtticatiba beBveen reservoir 1350
pr e-?r ogrammed to cal cul ate an apount of activity |eft

| AnG LubaH IscegegenetiaBo e nus Baahp PREratsy tq puphithigplume of
SSHKIOY O U008 AUl oot | RRBEARCQLRT M e
f walvh@b Wdbnpet te ditectsflaw fros patidnotine 30nVid telicreddediack to Figures

tj.nent .nf i on,. int t _ that
i P e A AT R R Tl M TR A A
SRR R AL 1 P! }%%Qarﬁflﬁ,eiﬁa&'i sikided Vel doSHRAShe Qluate

in some cases, back to e manuf acturer for ' '
i mesesirgaky ertendnloagadpivell @6 5.guethich actipdy tietcstos Abwrdeseribed as

Fiqure 11, ording to,th enbodi ments of syste 0
At e et SR e
1fedapihcleani dikthgbhtatyal el 30610, ganRArab cepcle R8P ShoM in Figure
processing information that is read froman encoded

| dbefior divgresneacthed3TWBret 0. Figures 12A-B are

schenmatd f .erpative i nfusiqn ci I 300A

13008 { Oglgcéioélyoafltﬁféscéér%%lv@&lgﬁg 85&%‘}% 18%&_{:8\%611]1 ﬁ”ﬁ?r glgE hglp to
Clatlgigid a 208 (rirfogmaraetiVib) levalaser chchdnjtaticsn it caadplel Bltathat of
enbodi nents. of the present invention. Crcuits 1300A

13008c A2Q0R brfipgiarldd- prsl. arssting &0 preferesdimetheds. fesdbrsddrom
of LDt . . e N
SOOSLEAIARa ) AR BRELARNE L ARPLLRRAL] i et Lo,
adt ondict § awveinjedioh fionj ettt ad, thosby, mhintgn wirdltisteheconsistent

rel at.ively consistent. level of activi tgvS frominjecti.on

t BFHPEYS GROPS YL iectiphy, aRde s decqSargy tgapry igicction flow

f 2k bidrah8ndvAMaNh|LlisRld AMinRin GEUATEHY a8l Yyl 3REdback
flow via PET scanning. Figure 12Cis a schematic

i Iftons the prdsmere aransduiceryl 334 othiad ie slowagiteam o oBtectr 26 ywamd/or from a

arler e Boary AEERUR PR Pa0 Pr 30 SalRisFhs yargine of

12008i0m8wat@chi eved via the operation of circuits
1300A, 1300B as described below.Simlar to circuit 300
( Fi gur &VitlDfurthgpecherande; ta Féguaesel Znbnwit should de ot tirt glieragtive

19A°B 1o i ndi ¢ . '
a Sl B BT ARTRRIGH B SRb G bed for
Thacsty Bl0dARgd dseeBb Fyrthedmotnebmeinfadise tirdusts b8 HAvresent

1300B .may be very simlar, in nost respects, to . .

s HIEPHPT a3 ST PUBIOE, SSRRTAEASS 7§ HEREHIPBRAAONEE cpBiunction
S , a . . I ,
A VS DB R, S Bl S A7 e
s lmijedtebnrag d almdrelativhlyroeg petett leeel sl edtivityIrah irgystoano ijedtion.
a simlar nner to thgtdesoclgls),cri bed. abgve f Ci[cui

0 t .

300 In ther}loaregomg detaile tion, the invention has {)een escribed with
reference 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
wa2009p628p2 33, radi oi sot ope generator 21, throuptTAR200$7047030

the filtered eluant is punped to create the

radi oactive eluate, activity detector 25, and waste
wealldime 23. Figure 12A further illustrates two filters

37 and two pressure transducers 1334 included in
L.cfApéRfppion Syt cempEsing: 1300A further includes by- pass

t i 1) i K i i . . y

o vetae sSury Benilsd R S RARE T HEMSREAIELE | o

aeoechnandeues; t he previ ously described el uant/saline

flush, .However, in contrast to circuit 300, circuit

1 S6BRIdIR FREROY RFHRN nﬁ@%@&iﬂﬂﬁ P56 Of rtapigaisture, the

1335s1ﬂi51@1iﬁg LecRiblY MeRARE A1l gshhidd DRUABy §CcIn}Aktments and

circuit 1300A ndy be operated, for exanple,” accordi ng

t o prrevidmgy barredo padiaantitve raligfondonthatcemparfmeits, the shiclding

conj uncti.o ith feedback of inforpation.from activit

det ey apbi3duticsinclidiae s Farpgndige pLEIGP dagtredtihpocy: hen

I N Ogar prioQidivgXac@éddad theWobRsRind Ao oaipdstmiceVi€ BY opening in the
achieve a relatively uniformlevel of activity over
eachsigewdlle and.ivijeaclgsed, proveingfarsr darrigs swradioggtiteoradiation for
pr of j | . ' 2C. It should be noted that,

in 4@8??&%%85%8%ﬁ§5g%ﬁ5?%fled m xing, a flowrate of
eachdibRp©pt Ealtrataycodaival widliin aiffrst@agagaicys ofithe plueieity of

to maintain a consistent activity level. Figure 12B

i |1 ueomRgrEengs i thiddpeBsicAdIYidi ng, |ike the

pr, i I ;

i p T e e

25, anchdwgsfremblod ¢lhant28urcas thelgbnastot, hierotighothicishicklisg &dembly,
and two. pressure transducers 1334, .as in circyit..

130084 iy leeitor &stvacs ts vdaralkansgoighdeors @&,plf%f@llmftdoors’
13008hicH - fiRIb0f Bt NAGRIs O 1R fH @niRislcHel 1 1350, which

is shown | ocated downstream of generator 21, in

benhwhkete fricrootplad o thegonetaoe gnbertenBasayt @B Bedirst dpmpartment

eluate .tubing ljne. It should be noted that a . pu [ .
comai bt ond @mpimenl S RERE T forhii PP Re betding
SYI i igenBIyNa a33ecorlU6 Eatiol detwdth € Ad@li A EigiesvEethédriteloor and a
133510 is set to allow fluid comruni cati on bet ween

r esefopend dorsnh therdurelity afglopisnehicd greratposdsia, the preond
o oo PR TR AR S B Ul o

el uat'e, en, ver gence-v

t o afitsoywrhpadingbn€,omruni cati on between reservoir 1350

and tubing line se%nent 305B, . the punp may be operated.

t @ PatieH ling sovRiediteethe eluate e eV ishin thépesorhoupATHRENt the patient
seg | | : VS ASRG

val \rﬁg{%%x\?%%lﬁlsg cglgtf l%tng{ﬁg isgéea)tgtd CP f]g\%vltt];ng%oat \égltﬁlﬁie%tc 4 I ne Eon the
305 psidadl handeh e senod dbare knd aut Fioguthesnt8AeBpasé themaghlan opening

205 ot S8l 9419, A5y, 200 Y be enlarged to

2. The system of claim 1, wherein:
the eluant source comprises a reservoir and a pump;
the reservoir is mounted to the cabinet structure outside the interior space defined by

the shell and the pump is mounted within the interior space;
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el uate reservoir 1350. For exanpl e, another shielded
well, to house the eluate reservoir, may extend
wa@bangsizde wel | 255, in which activity detect opCRBHS2089/047030
descri bed as bei ng nmounted. Furthernore, sidewall 205
may i nclude another valve actuator receptacle for
ditivedl gt tiac walhukes 4 336 k0gmé&itrblisied tothe eseploating t@ |2, pump and a
shown in Figure 3A for divergence val ve 35Wp.
Col | wePRbiFeBrNHisipledtte thranumpanddp the grickton A eser voi r
1350 . . L
| St b0 G IR TP G FRERL AT b hrouch
pr of arloghel Bp&ing im the ghulleo IR e abamed stratwer di ng t o
preferred nmet hods, feedback fromactivity detector 25
may be used to control the punp associated with
3. M EREENRIT ofidath 2, hREHET 1chQ HBLY tHep8iihb P the MY¥IIr&itEe cabinet
and, ‘thereby, maintain a relatively consistent
stactury includesw gfonaetetype mal surpluadingjthe corompondamgllinehenextends
mhegessary, to vary injection flow rate over an
PiYaFOf&ual i njection to maintain the uniformactivity
| evel . Feedback fromthe pressure transducer 1334,
that is downstream from detector 25, and/or froma
4.1 Tessyivieneef qlaiot 1.dhabgrcosprisingcui t 1300B may al so be

ke S RE IR Pk g Y L0 Gl bELAE LB b A alief . witin

not efiic skvdhd @bin@art@tntye circuits may be configured to

empl oy a conbi hation_of the nmethods described f.or

civhetfiig Seibub Aing atendsoiomn telvand soreeto We petiqng fipgithrqueh the
ci rcyi:t15:-9f [ ' j

gency i@y LEECERDH RS AR RN o 8k door.
Figure 2A, to help maintain the relatively uniform

| evel of activity.over each injection and the
5-(@%%315%}_ aelar%fi%el@ﬁi-%%efs? BYP%ity frominjection
t @ ek 8&HECRoudtBd tvinginf 1€ ﬁﬂ&‘id?gpét%tcﬁ ithEbiRs SFdcRlrk Ofhd
the invention has been described with reference to

spdeidin theehyot linemckideHofiliere the filter lremg heusedpn i bl deal.
that various nodifications and changes can be nade
wi t hout departing fromthe scope of the invention as

6.S€he §yRtchhof dhytdTe P end %eﬁirﬁih@%%s\f@m%ﬁipﬁhes]one@ﬁ more

i nfusi on system conprising: a cabinet structure
gangeatarel corfaiacd iethp figd Compa@ment- i nt eri or space t her eof ;

an eluant source; a shielding assenbly |ocated wthin

the interior space of the cabinet structure, the
7.sThesydicagoBasaifielayms med, sdicregn theSirsieoalphrtohehi iisAaghape matching

plurality of conpartnents and
an exterior conitour of the generator.

8. The system of any of claims 1-4, wherein the eluate line includes a first segment and a
second segment, the patient line being coupled to the second segment; and further
comprising an eluate reservoir combined with another pump, the eluant reservoir being
coupled to the eluate line in between the first and second segments thereof, and being

contained in the second compartment of the shielding assembly.
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providing a barrier to radioactive radiation for the
conpartnents, the shielding assenbly further including

wa2eonss3pondi ng plurality of doors, each door PCWISZV09/047030

open, providing access to the corresponding

conpartnent via an opening in the sidewall, and, when
9.cThsgdicnPs DanydfRGrimsi i) €irtHeacsmprisih@ radi oactive

radi ation for the corresgonding conpart nent;

. t; a

r ddVasteotipeonipaned within adBid spmartwmertef theaplpgabigtof compartments
conp urality of conpartnents of the
shiéﬁgpggﬂgggéé%?igﬂgﬁ&gluant l'ine coupled to the

elawesste 1sewoapl cd ndthe @ltahelige néthat the sedohé cempanmenti arel coupled to
exte digg froE%th .eluggt source to the generator,

thro SN"ﬁéog_’g? fmige §Eﬁﬂﬂ?ﬁn5?ha first location
b?&h\é’?&ﬂi'tﬂeh@as% lﬁ%@kénd@ Bt @orﬁ'tﬁeﬁecgﬁpgorﬂﬁarﬁﬁ &1t B{ HE &litd Wcation.

of doors, which first door corresponds to the first
conpartnent; an eluate |ine coupled to the generator

ext endi .0 fromthe first c artment,, and i nt
16 G e o st e RS G B Eqvp Gment at a
fofth dratishited Hund |ees8ABLNg batwedn SIRCHMEVAII0mAtal tBitd door of the
bet ween the si dewall and %oth the first door and a

plyewdisnef dpooy. which: dearcppandala thy third eprapastmaihi ch
corresponds to the second conpartnent, the second
conmpartnent being | ocated i nmedi ately adjacent the

11.i Tisd systefpsftdlaiend, wiargdat i ent |ine coupled to the
eluate line, wthin the second conpartnent, the

pahS RRRLiy ofecompeemenisgt s shislding epembbe Bidcr welydes sfrth
ceco o8 R e RAn Bl REs oo the thid
an ogamangndnn t he shell of the cabinet structure. 2

The systemof clJaim 1, wherein: the el.uant .sourc

c %W?%%En%ewg% 3%1? Hichepg BT MR FEE ¥ R/E Flae ﬁ%gfth

MO UNgRichatendnh &t tﬁ@ﬁﬁﬂa%ca?tfblh%tz gﬂif‘dhlg H&tﬁinda%otﬁb%g hHtREdthe

space defined by the shell and punp is nounted
wi t hiidewdleanidrit fenith dogpefdke pluenliey abddors, iwhach erotegpiasls 4o the

firs nent coupled to the reservoir and to the punp
and %uégggwamyg ﬁypcoupled to the punp and to the

gemer aidline @chdsTronh tHeSbuie ssmpdrtRdnt dRectBl M the khife
extends fromthe reservoir to the punp through another

openfamparimonht asfieurth lasptioméhefoith decasion beipg petwegn theredewall
syst of - ¢l aj ' .
oyt 0 B Epg R By ork SR S0 Bl e i
I ncl ¢otgmridnege.ommet -t ype seal surroundi ng the
corresponding |ine that extends

12. The system of claim 11, further comprising a retaining member mounted within the

fourth compartment to hold the waste line in place within the fourth compartment.

13. The system of claim 11, wherein:
the patient line extends from the second compartment directly into the fourth
compartment at the third location; and
the patient line extends out from the fourth compartment at a fifth location, the fifth

location being between the sidewall and the fourth door.
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t heret hrough. 4. The systemof claim11, further
conprising: a bypass flush line coupled to the el uant
waoewwas3and coupled to the patient |ine, w thiPCT/E2009/047030
second conpartnent; wherein the flush Iine extends
fromthe eluant source to the patient line, through
14. MEhesdyk @ hdd fugaims e fildther admpriding b Eé’lalhﬁtgahérﬁbbrbﬁdumnwnhm the
the sidewall and the second door. 5. The system of ¥
fogrth sprypaimant4o hpldrthwaste Gip pndihg g)atleptflmr«‘ tlteplaﬁf‘owabm the fourth
(W thin the interior space of the cabinet
structure and wherein the eluant |line includes a
f||ter the fiIter being housed in the holder. 6. The
iy em of ?B 4 wherein the system
1 $§@§1 ﬁ@y8 el bEtsiors contained in the
F RSP RARPST ctoﬂﬁﬁfftmeﬁts of i s‘}ﬁ{e%llﬁg‘agenﬁ)w fuftthein@lulBs dtifind
wherein tthe first conpartnment has a shape matchi ng an
ext egangrartorent maateéimmhéla@emab ateot the 8econid eompsitmmmtof

of. cl.ai ns rein the e nc S,a
£ PlegigfRisivc i rghU B Sind St vy il e
bei nghngiiiae atttﬁe ) 16€£RAkhS BRERE ticANGsof BeitdBstween the
conpr|S|n9 an eluate reservoir conbi ned with another

10 punpsideval and pethird deeieofitbe plupdity gf éasuip|vech epridsponsls f@ the third
l'ine. i the first and second segnents thereof,
and %gﬁﬁ%%%bﬁtagned in the second conpartnment of the
S lth epatieid irjssediidh YuSfronhhige thitd tcompaftmantyat @ffowtiaioosticky, e fourth
further caonprising: a waste bottle contalned within a
t hi rlectiombsinghsivcerthe pidewplland theghist deQtmar t nent s of
the shielding assenbly; and a waste line coupled to
the eluate line, within the second conpartnent, and
15 16 ol systetoofidienmnis fatheo tdhprising & hitaintgend¢rhberanounted within the

npart nent ; in the waste |ine extends out from
thiif éoe@e%lﬂantésﬁgﬁﬁﬁeﬁtenatmt Hepledfi Webif She g sompertmente

systemof claim9, wherein the waste |ine extends into
the third compartment at a fourth location, the fourth
7. oHa?t Systqnmf iangy o elaviee h-4t whersindibeabeniagioh the shlk ef thl@@ablnet

the plurality of door whi rres ds t.0
st e Bidgag eSS S oo DEREF RSN G .
20 thtkerpha al ity of conpartnments of the shielding
assenbly further includes a fourth conpartnent | ocated
i mredi atel y adj acent the second conpartnment and the

third conpartnent;
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the waste line extends fromthe second conpart nent
directly into the fourth conpartnent at the third
wooeatiszsry the third | ocation al so bei ng bet weraT/U®09/047030
sidewal | and a fourth door of the plurality of doors,
whi ch corresponds to the fourth conpartnent; and the
18124 tsRicldifeasexhBIRdsr 41 i@fasidhesyhten, tHe shivigiag begembly comprising:

di rectlﬁ into the third conmpartnent at a fourth
| detderah detipiveralyrehty) of campaiimpes Agd propigiega fadéoactive radiation

sid or of the plurality of doors,
whi ¢ é%rrf?gglggﬁg@h{t%e?ﬁ’e third conpartnent. 12. The
sytsftrarpasxsfagakzajr forchid irf Mflll}f]ler swrfarp of s ifing partioatcdithnd sidewall, the
nenb nmount ed w t hin fou h compartnent to hold

The Gasbatps Rohe, ﬁldiﬁl:l PR RS PBRER: {}Iah%awaﬂmf
13, ddispaphMmefiire! c%h{?alltﬂfrenﬁ’\ﬁb%§élﬁbd fbRenfaf 4 1%6{01;10"[615%
extends fromfhe second conpartment directly into th

f ourgdmexamrmérthamﬁtsmantsysﬂam, il thd firg passagewayalmmng $ecd to

pati ent e _extend he fourth conpartrrent

o L oA T ST il PR B A B TP LT
t RgcsIndguadaberaidforMed hioHE b Recd@apottbn offiige ﬁ&@x&eﬂmm second

claiml further conprising a retaining nenbe

mouniestompt the sidewall eignding soVpisheletg to e mt@oﬂw@ of the
%3??#\)&%%%? fi Eln% & s%%énd%%ﬁﬂsa " eél[r]n 0 ot:hgﬁﬁlrmt%l Iaf Fo&lﬁsﬂments the

1- 4, seobwet @nfipartnkedt peitig sized 1o &Eomﬁimafetaﬁﬁa‘stesbdlﬁe bhide infusion
shleldlng assenbly further includes a third
conpaptered the é%?PB@I COMPREEN St dripedesardentt 2 $ide okde sprgnd portion
conp, om it nd
comay pEEabwal 1 RAb&Me the Ao b AR BT
t hi rphskageway being sired tdhaccdmhadateirontigy fait bektrogcetongion of the
t he |de %&gathlrd door of the plurality of
door uat %ﬁo FEENEHAS to the third conpartment; and
t he patlent line extends out fromthe third
conpartnment at a fourth location, the fourth | ocation
1 elmyshivdding esscivly off dawal 8, veherrin He uppi:trscilrﬁg@of the 6irst Phgion of
system of cl ai.m furthe r|S|n tai ni
T T e R
the patient line in place within the third
conpartnment. 17. The system of any of clains 1-4,

2QanBeeshielding a@ﬁﬁ@f@llm@f qlagim He wdhsegin thsfseeand neawesty extends to an
pS)af Sl % ?f J[hlgcsl &aql%ﬁag?t}]cg{ SE gldé%ﬂﬁ t]f?ee%p&' SUHERY '8? 'tl{égs&&l%

I ne exte
portion extending about a perimeter of an opening into the second compartment.

21. The shielding assembly of claim 18, further comprising a retaining member mounted

within the second passageway to hold the at least one extension of the eluate line in place

within the second passageway.
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t her et hrough. 18. A shi el ding assenbly for an infusion

system the shielding assenbly conprising: a sidewall
waoledoonssgz a plurality of conpartnents and provPdi/ng2089/047030

radi oactive radiation barrier for the conpartnents; a

first passageway formed in an upper surface of a first
27NCTHd shiel dibhg bemdlydemmlylof ctaigs 180231 fupet dodipridingt he

si dewal | deflnlng a first conpartnent of the plurality

oft thishpripRaTERens dohingd i & Gird porparal tentidpelhresthie eomaartment

cont

ayot Suhdind SR QunRl AR pASAEAAE A dhe tietnd BLAMRY and being
accosimadatheld aopttmmg] obin afusidruataaitlof e ihfisiantdystem;

ge rat r; a.se assageway forne a secon
as\f% Binoftits S jion FFTdRelud t@%? g fingya Rfient line and a
S' deyald 1if ignsiiag: I%V%HQhé @5@5 1iMEbLiRg bO®1Ed foshe cluate line
portion of the sidewal l defining a second
conpwﬁmnéhtﬂmﬁrpheapﬁmnahmdy of conpartnents t he

seco C art ment n ed. t te a ste
Dot deog Rt pn o Syt BRF i ERERTERER 4foe tnd B Fast tne.
conmpartnent being | ocated on a side of the second
ortion of the sidewall that is opposite the second
2£a§@a€é@lﬁ g agnemnbhnef delgond fpstberagawaipinge thyd ppssegevray formed
f‘j{ﬂ% ghl ({r) écj) ot @%ﬁ?en&ﬁféer th pass%ggw%hﬁeelﬂi %1%$d t%fac%}%modate
ro&ﬁﬁ@ﬁbityelﬁ)sfnt tihaifismlé elulﬁe keurde bhhe Wpiasion systdrace of t he
first portion of the sidewall extends about a
perineter of an opening into the first conpartnent.
L ai .
24 Th AR BHE S SSERLY et LB ghoy s MEHEDSudeifay formed
insbeopyetr pafide o thaf firktyersodetht kidetvhkk angp peendsng ﬂaﬂ@ldﬁ the first

t he seco tion exte out a rlneter of
PSRN RG (T f@ﬁﬁ*wg%g%%&a%%a?ﬂf Reiieompdaty FRutiog o8k Sigent line
«mQ§§ HRldoof claim 18, further conprising a retaining
er mounted within the second passageway to hold
the at | east one extension of the eluate line in place

bl i e SRGOE SRS AR B2 [ e Rt TR atig.

patsiu Gi'a eirRRd imertupgef dufte 8Ftha fikipbeliodAITtthoRd&fall Be: third
sidewal |, the third conpartnment extendi ng between the

P#spagsvap aeigagenmio enemppdatsaewing Yaoshpahhye Gaa apalyngt source
r f an infusion circuit of the
Ofistiﬁ%%glll%(gn %s&%tﬁ%ééegﬁﬂpt he portion of the infusion
circuit includes the eluate line, a patient line and a

waste line, the patient |line and the waste |ine beln% )
260l Bepl4188 prembDy Rl daim H Whictain fherthigd pisggeway extonds alongside

the PR %%sqg&)tfay and
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the at | east one extension of the eluate |ine includes
the patient line and the waste line. 23. The shielding
wa@sesnbisg2 of claim 22, further conprising a thPeTUS2009/047030
passageway fornmed in an edge of the third conpartnent,
the third passageway being sized to accomopdate
27. oA shid @i assemBllyfainin infuseonf 9y0tdina thesshivddihg a86iBE @mprizéng:
i nfusion system 24. The shielding assenbly of claim_ .
23 sidewie] ehining phH pldty 94 campytneHs prkRIyEiRgA fagiogelvg diation
t he f e first portion of the sidewall
and @?@II%ISII% Cgﬁ]%ﬁlgée‘g%’ the first passageway, the
f adirstpapagseagefvayct @ agugicr adfdco ofie Cisnpodmhe fitloadidavenll, the

ft I t L to, the . tor. 25. T hi el di
0 s el Bortph e Sich Rl dngn H5 gl PP Ll s PTG &
Lhi T rRARHRARIR O RfbalthchSiMPARIY BUebhARe Rllidlfopc

first portion of the sidewall, e third passageway
bei ngensiagmdfthe inbsommystame andibeifmss pefsagew s bramg sik¢dio

froman el uant sour 0 he infusion systemto the
penalapsrotsE o hndtuind BT ottt Bdn 25,
WARE&INd cohpatthichitdfiass Bﬁ_@\é@db_n%bﬁf&%faﬂl@ﬁwa@ tHh@cond
first passageway27. A shielding assenbly for an

i nf ueneerisest beng sined wHiodd @ peigioaof enbifysien mueuisefrihe irdusion
si de I fini I 1 t nd
or vl ¢ R et Bt e SRR R TR Defogof iy and the
conpiafisicandi&nitdefnigradtex pASHAGE R 0¢ BErbM tAS geHRpR6T.
surface of a first portion of the sidewall, the first
portion of the sidewall defining a first conpartnent
f - Rk j N
207 HE Aldefb1Phr G4 I Somphl f
Comsapiily b SAPH, TR SonbllSod i Siondpgasenay formed
ingarndpgabd dthe aécond @omphtsicon theyss i passagew iebding sized to

passageway bei sized .to.acco date routjng_of an
PRI T S TR S . g scaréec ghiyhtsion System

conpartnment defined by a second portion of the

sidewal |, the second conpartnent being sized to hold a '
2% ofhe shielding asseinbhyusl dainc?§, dwithter gbmphging afthisd passaggwie fiormed in

and ext endi [ di at el v adj acent to the first .
tnf o5l STheliReoRif ol B G Sl figialyheside the first
p¥de@Ral, Qe MHirdifaSsa@bwad Beihg Biged fo¥Léiifo8fb eh@in@lof thBeluant line
The shi el ding assenbly of claim27, further conprising
toghg geisdopassageway formed in an edge of the second
conpartnent, the second passageway being sized to
accommodat e routing of an eluant line froman el uant
30 OThecshicdding Assemdiyust QEinsYE tteher 28mprikiag 8 Re@ndipagageway formed
.assenbly of claim?28, further conprising a third .
indhe uppeswaier Of fsdinshparien ahibe sidsypk dBe sepond passpggvgty being

si?e?i:té ItaQEbn%o&aII@ro?uiti?IQW?InI cRAg 15Xt LA GG QBERE DS tH R fusion

system to the generator.
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passageway, the third passageway being sized to
accommodate routing of the eluant line to the

w@eonsrnsisez. 30. The shiel ding assenbly of cl ai PCRUS2009/047030

further conprising a second passageway fornmed in the

upper surface of the first portion of the sidewall,
31.ha dspoaibit paAsTmgawal sbieisegnisl ZacthntiafiBacyroaathe assembly

routing of an eluant line froman eluant source of the
COMFEsion systemto the generator.31. A disposable

igﬁgﬁh&n%%ircuit subassenbly for an infusion system

t he ‘assenbly conprising: an eluate line; a patient

| larpaticrat limast e i ne; a val ve nmenber coupling the

patient..line and the waste line to the eluate |ine;

afd"8disport frame including a perineter edge, the

S YRRR%mEh TR oAl thYpht&t MR ¥R1 HETRSE 1P McRALEd ME; and
of each of: the elluate line, the patient line and the

wastippdri freme mchpinpx peramestyedgextbd supoat frome blting the valve

respect.to the perinete dge; reip th rinmeter
cdgangoyredd i SFahal 88 sl e g fipend e waste
conpigdd itRPproRfmci§H-@H délngordF &R A& Yct @b tHehRrinddtdretion
system and an end of each of the eluate line, the

padhiceain theinseimetrd ofgreofihe sepportfeanesds sivad tofit withisra qompartment
peri et er e T, ly of claim 31,
fur t‘#ﬁarseflclzec%(?r%g Ssssleﬁlé:iy %ﬂﬁ%?nﬁgsﬁéé %%Eeé%(’ aglﬁd wherein the
supped bf Edca e tHellidie lind) Ghdsati@n et dndhOHvadth Bnebxtamds out from
line in approximately fixed relation with respect to
t he BEPPABESF c¢¥fge of the support frame: opposing ends
of the eluant |ine extend out fromthe perineter edge;
and the portion of the eluant |ine extends between the
3D pfasiubgssemtlly affcldilne 1e furthet cdmpésing33. The subassenbl y
of ch%i . 32, erein: the end of the eluate line
eXP &H@gat MGtoma first side of the perinmeter edge of

t R RGP BRI sLippdrBBme &tehct BE1dS APoRTonSAee QliadthBe lﬁ@%ﬂﬁ@iimately
line and the waste |1 ne extends out froma second side

of tvecdpelatioe tvath respget, to thepaimaatercddge dethhsiprprofsposi t e
the first side; first of th ' ds,of t
e ot s oEieeptt i o8 1ORF PR rEfipE R e

the portion of the eluant line extends between the opposing ends of the eluant line.

33. The subassembly of claim 32, wherein:

the end of the cluate line extends out from a first side of the perimeter edge of the
support frame, and the end of each of the patient line and the waste line extends
out from a second side of the perimeter edge, the second side being opposite the
first side;

a first of the opposing ends of the eluant line extends out from a third side of the
perimeter edge, the third side extending between the first side and the second side;
and

a second of the opposing ends of the eluant line extends out from the first side of the

perimeter edge.
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perineter edge, the third side extending between the
first side and the second side; and a second of the
wopmoassg2 ends of the eluant |ine extends out PCDUSI00£047030
first side of the perineter edge.34. The subassenbly
of any of clains 31-33, further conprising: a bypass
34.i Tie: wokRt@blytdf ahef paimeht-33 i fagheradthpwisiapei n t he
support frame further holds a portion of the bypass
| ibaPass ling sewdedrithe patigni iaci@gflat i on with respect to
t ' f ; -
t RO LES BhorEHae Blric? Bo¥RBAlan i HiEhn A0 My ShfroRlmaccy
35. fThel rslabias sethirbspeotfto cheparindder adhe beiha suppuoet eade;aind
the eluate line extends out_froma first side of the
pett sHeeed theipasoine gréengs BRI oM thaRREIMAHFIghe end of
each of the patient line and the waste |Iine extends
out froma second side of the perineter edge, the
35 etlmmaibsisdmblysifmipiopdosihteit:he first side; and the end

f. th [ 0. tend t ] ird .si f
© b B oD RS SEhE S 0 o R ob i st sl of the
t he $uphsit fishdCartflec bLAEo&LRDBH IR fAbentdfhe ahl€he waste line extends
subassenbly of any of clains 31-33, wherein the

suppoHtront apecoast pds o8 themyrigictas gelge, threscpend sdnkgibeppiosite the
inteﬁgpggéqumﬁth a val ve actuator receptacle within
t he conpartnent of the shielding assenbly. 37. The

s giasasleTthyb@asaie Gfterelk dunBod k-tBizd sidb of ehepctifRter edge, the third
support frame is fornmed fromat | east one thernoforned
pl astifeededing bagweenrthe fissiiside v hascepndsige-of cl ai m
31-33, wherein the end of the eluate |ine extends out
froma first side of the perinmeter edge of the support

36. r'BEnesubassdmb iy fang ob tlamachl -83, wikkecipalid @ipporlt iflameamgodchend
waste |ine extends .out froma second side of the

he . .
orisafs et alve aumber {Hdnseedking withé \BEeRgLglnp sxiepcierythin the
cdcnllﬂa%tme%{ 8€the shiclding assembly.

37. The subassembly of any of claims 31-33, wherein the support frame is formed from

at least one thermoformed plastic sheet.

38. The subassembly of any of claim 31-33, wherein the end of the eluate line extends
out from a first side of the perimeter edge of the support frame, and the end of each of the
patient line and the waste line extends out from a second side of the perimeter edge, the

second side being opposite the first side.
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