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The present invention pertains to systens that generate and infuse

radi opharmaceuticals, and, nore particularly, to cabinet structures
supporting theRBYySTENAPPLECBACKEROUND Nucl ear medi ci ne enpl oys

radi oactive materjal for thera and di QstLc imaging. Positron em ssion
tom)gfsgphy ( PET) J’T{‘%WB??@{1@8&”8?&8}“%?9‘?{’(%&9@ tﬁ%ﬁ’gﬁoﬁ’b‘}gq\;\)gi ¥t i 1i zes doses of
r adi ophai maegiichtck;, UKOPat&x applictiogso ermt ¥k sey fil Gricon, MoRhiUs. 2Qan:

radi oi sot ope generator, that f}%le I nj ect ed§ or_ infused into a patient. The

i nfused dos@Pp¥cafiaRiNgpifaAl feéadtirtiinel L 2098 Sefatgrt Appiipadiop™Noa t ar get or gan,

of the pati ents37 sdrenits Nasiet LNy sWeieh Apslidsigaieth byy &y PEE¢scanner, in
order to generate an i mage of the organ. An exanple of a radioactive

i sotope, whiwh 1Aadf0Be used for PET, is Rubidium82 (produced by the decay
of Styyontium 82); and an exanple of a 25radi oi sotope generator, which

yi el ds a saline solution of Rubidium82, via elution, is the Cardi oGen-820
avai |l abl e frofBtrBICALDIIEGROSsti cs I nc. (Princeton, NJ). A

radi ophannaceut i-gal i nf.usion sy i i,cal | upparted by a cabi net
structure which fh% pfeoSF%%‘feggonn %@%@@%@S@E rt]heal?ﬁ?%{%eegr}séﬁgfufe surrounds an

i nterior spadiepharmashiicis, atd, reastartdcukoht iconbokt dtretusy stygarting tkont ai ned, and
i ncl udes an upper exterior 30 working surface, which provides an operating
interface f9F e‘glﬁe system and which may hol d supplies that are necessary
for heth the operation and mai ntenance of the system Furthernore, the

cabi net structure nP?é i ncl ude wheels allowi ng for systemnobility. Because
portions of t RAGRNHRIGVER system that are contained within the interior

space, Nuclear medicine employs radicactive material for therapy and diagnostic

imaging. Positron emission tomography (PET) is one type of diagnostic imaging,
which utilizes doses of radiopharmaceutical, for example, generated by elution within

20 a radioisotope generator, that are injected, or infused into a patient. The infused dose
of radiopharmaceutical is absorbed by cells of a target organ, of the patient, and emits
radiation, which is detected by a PET scanner, in order to generate an image of the
organ. An example of a radioactive isotope, which may be used for PET, is
Rubidium-82 (produced by the decay of Strontium-82); and an example of a

25 radioisotope generator, which yields a saline sofution of Rubidium-82, via elution, is
the CardioGen-82® available from Bracco Diagnostics Inc. (Princeton, NJ).

A radiopharmaceutical infusion system is typically supported by a cabinet
structure which is formed, in part, by a shell; the shell surrounds an interior space, in
which at lcast a portion of the system is contained, and includes an upper exterior

30 working surface, which provides an operating interface for the system, and which may
hold supplies that are necessary for both the operation and maintenance of the system.
Furthermore, the cabinet structure may include wheels allowing for system mobility,

Because portions of the infusion system, that are contained within the interior space,



require regular mai ntenance, for exanple, daily and/or nonthly, the shel
typically includes an openi ng through which technical personnel may access

the int erV8rP'®paLes An efficiency in interacti AGTHSE{/047034

radi ophar maceuti cal infusion systens, either for operation or naintenance,
i s highly desjuredgbiar thapsmandeofonoranphi, thilt frebe rsyrshignbe Sl tgicadyt i ne basi s,
in order to.|limt. their exposur.e adioactive radiation. Thus there is a
need for ne\}\rll CIé:ua %?r‘lne pegﬁnlggﬁér?ﬁ%e‘gmfwa%g anwétclz'- ?rlsélg}egmﬁ%?%cegft% CIERE SPARY

organi zed i nt er aghieffiviasct In in@cicophaitimadaphirealceithbusiugnn SysdnansitheBRI EF
DESCRI PTI ON.OF THE DRAW.NGS 10The fol | ow drawings are illustrative of
par ti cul ar SHSBEF R SR ORRE 5y BEUR Y BN AR ARG CERBHR SFES 8™ Aot 1§ mi ¢

the scope obnkheiibhOVRR! inQRder THEmARIEN RRGEs1¢ & BObadiVe iahin.( URlseB&: SO
stated) and are intended for use in conjunction with the explanations in
the fol | owi Hg 964 B pey cefies siptyehhatgapgufomeaics isren Red ge@dest i nventi on

wi | her ei nakd ol 61t 8866 nR8kh bR GORMLRGLLQImW th the appended draw ngs,
15wherein like nunerals denote |ike el enents. Figure TAis a first

perspective view of an infusion system according to sonme enbodi nents of

the present i i i i not her perspective view of a
@ﬁb?ﬂﬁ PERCRIPTION OF %&@Eﬁﬁmlﬁfﬂ@sa

portion of a cabinet structure the system shown in Figure IA according
to sdffe enbodi nerhedollX0Fg drawings @ciilusgragecdivdripetss pebedimentyofethe of t he system

shown in Figure, .l according to sone.enbodi nents. . igure IDis a
ot e ot ihfenrBE SR LA & RETEEAPRBLIEELS fveniono AR SO { pe

present i nv::emncbt@msqaie (unless so stated) arfgl egiineenkiEd 108 use iﬁ&bﬁjpﬁ@ieh\t@th\@eew of .
ereTpl eSSBS A B e 8 SRR g vt on v 1
a shi el di ngnassemriyhdr@hafan bt Msushddnn sy§tRMon SUGMhagHpEMRY deheywy, i n Figures
A C’ES accor“([jhiepegljn i[ii?e Ifu?nrgeraltseggl%g}i Iﬂ{n%re]:}e?neggs. the present invention.
F igﬁz‘e 1A is a first perspective view of an infusion system, according to some
embodiments of the present invention.
Figure 1B is another perspective view of a portion of a cabinet structure of the
system shown in Figure 1A, according to some embodiments.
20 Figure IC is a second perspective view of the system shown in Figure 1A,
according to some embodiments.
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 shiciding that may
25 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
30 some embodiments, with an enlarged detailed view of a component of the system,
according to some embodiments.

Figure 3A 18 another perspective view of the shielding assembly shown in

Figure 2A.,



Figure 2B is a perspective view of a franework of the system according to
30sone enbodi nents, with an enlarged detail ed view of a conponent of the

system ag66§|diiegd 0 some enbodi nent s. Fi gure 3Act/ssanaihet
perspective view of the shielding assenbly shown in Figure 2A

Figure 3B is a pgrs t..ye view of. the.in Lon cireuit . sho in Figure
| C, configured gﬁl mggﬁt%%,pm ceg%‘fedviur}]“éof%le%%ﬁ%o eﬁ%%clfi “grlé)ﬁ%sn} §1gu1\~’é“ld, Fi gure 3C
i S a per speadrnfigercd iapivvootedgacdorging saliine emifadshemns.ci rcuit subassenbl y,

according to so e di ments. . 5Fi.qur Dis a.frame.for the subassenbly
A B gt 3 L B D A R R e TR i et
screen shotackéampanséid hbigeer@f a conputer, which nmay be included in
systens of the present .inyention, according to sone enbodi nents.

Figuré 5A is a JeHEREPIIT? ERBMBRG P FLROIY PN B 18iE dessPUdgt een shot s

from 10t he GaRuehinicaliser face, according to sonme enbodi nents. Fi gure
5B is a pair of screen shots fromthe conputer interface, which provide
i ndi cations rel dtigde t & angiameny siremsheeiyen §n jrjerface eEepapsivtergfhithe syst em

accordi ng ttf?egil% cl&&g&qgg MRS the Spresent invention, a%&&&'i'h%t fsgn{c%t oﬁmﬁ@t ic

showi ng a se group oOf successive screen shots 15fromthe conputer

interface, accofdiungs4 & schenaintbaiingatiest group of sicgisive sgeimsshatssutrenat i ¢
showypg a th Jognrpgﬁe?%?r?gce,saldg&giﬁ%'to\és%m%cern%%ﬁirﬁgl?st. s _fromthe conputer
ng to sone enbodl nments. F

i nterface, accordi i :::]UI‘ es 7A-C are schematics
showi ng a fourt Rigyroifpisafpasut sessiskes Somedacahptte iftedie! hiticle prpidter
Interface, inad?c%%glqg ngit@td(%() 20t vo um%%v%ﬁ;nl%%'reservoir of the system, according to
some embodiments.
Figure 5C is a schematic showing a second group of successive screen shots
15 from the computer interface, according to some ehlbodiments.
Figure 6 is a schematic showing a third group of successive screen shots from
the computer interface, according to some embodiments.
Figures 7A-C are schematics showing a fourth group of successive screen
shots from the computer interface, according to some embodiments.
20 Figures 8A-B are schematics showing a fifth group of successive screen shots
from the computer interface, according to some embodiments,
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
25 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 fo some embodiments.
Figures 12A-B are schematics of alternative infusion circuits that may be
employed by embodiments of the present invention.

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

doses of a radiopharmaceutical.



Figures 8A-B are schematics showing a fifth group of successive screen
shots fromthe conputer interface, according to sone enbodi nents.
Fi gures Qb Goaiesschematics showing a sixth group of pHEESsEINMAzSCr een
shots fromthe conputer interface, according to sone enbodi nents.

Figure 10 is tl ' a seventh group of successive screen shots

25fromt he comﬁﬁﬁr{%@@gﬁ&gccordi ng to sone enbodi nents. Fi gure
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fol | owi ng descr Fipuicom prao¥bidesppriae viewat! apfuser sisieony, ﬁ@ﬂordmrgﬁloenentl ng
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seen in Figure 1C). Shell may be formed from paneis of injection~moided
polyurethane fitted together according to methods known to those skilled in the art.
Figure 1A illustrates the cabinet structure of system 10 including a grip or handle 14,

15 which extends laterally from shell 13, in proximity to an upper surface 131 thereof,
and a post 142, which extends upward from shell 13, and to which & work surface, or
tray 16 and a computer 17 are, preferably, attached, via an ergonomic, positionabie
mount. According to some embodiments, computer 17 is coupled to a controller of
system [0, which is mounted within the interior space surrounded by shell 13; and, a

20 monifor 172 of computer 17 not only displays indications of system operation for a
user of system 10, but also serves as a device for user input (e.g. touch screen input).
However, according to alternate embodiments, another type of user input device,
known to those skilled in the art, may be employed by computer 17. Other types of
user input devices may be included, for example, a keyboard, a series of control

25 buttons or levers, a bar code reader (or other reader of encoded information), a
scanner, a computer readable medium containing pertinent data, etc. The user input
device may be mounted on the cabinet structure of system 10, as shown, or may be
tethered thereto; alternatively the user input device may be remote from system 10,
for exampie, located in a separate control room. According to some additional

30 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



10shell 13; shell 13 extends upward froma skirt 11, that surrounds
platform 113, to surrounds an interior space in which a portion of infusion

system 1Qyd Spe6pRtai ned (- seen in Figure 1C). Shell neyr/b&ofonared from
panel s of 1njection-nolded polyurethane fitted together according to

met hods known to those skilled.in.t Bt Fhour il Lat t he

cabi net st rFEFR u%)}?nssﬁsﬂe{aaﬁlloitsf ?yr‘%tc?f“[]@‘r %&g 14;819%Ha§?d lﬁ’a&ﬁ)&}pg%ﬂi Vﬁg whi ch

ext ends | atierdbdriped bdow shebhjudSion withFRigresi-9¢. t o an upper surface 131
thereof, and a post 142, whjch extends. u rd fromshell 13,  and to which a
work surface, o ‘W%ﬂ/\%‘w’ﬁﬁﬁmémg"c?ﬁﬁﬂ?@rrs%?@,lagr@?e@gﬁ "04Ft ached, via
an er gonomGdeMas bf honakl B 3mUidke sAEEH1 0 ddilé;haSaBe4 &/deeh MRaks ot Cconput er
17 is coupled to a controller of system 10, which is m)un(sied wi thin the
interfor spRCEVEIRTBUHIRET BYCSHbio) 458 in GIE 0NGR! 153108t Conput er 17

not only dijspkigyfraRHh&aldoRREiross wikskam oper aldbinkas séndiseferdd system 10,
but also serves as a device for user |%ut (e.g. touch screen input).
However, acobedimsgistaear bethmaeoianiseldilfentls, ara avstdiv pllpywe fgfogder | nput
devi ce, kn ' " ; h-ayed by conputer 17.
O her typegl\{\%P&ﬁzs{%{r}tpﬁlg%ﬁ&#g@ﬁgggd%%%glhf %@%ﬁggf}%}@;ﬁgaml e, a keyboard,
a series ofmapontering s;26butt ionglatvely eghésmacesa bar code reader (or ot her reader

of encoded i nfogrmati a.sc T ] i nt ai ni ng
pertr@ent dat a, {:lgf]rg.l(g{l}%pﬁlgéer&?%%ﬁ %g?ﬁg@%ﬁ s%%?%%h%g@%ﬁ%?@t@?cabi net
struct ur e ofibisy sinemrd,Gvhidsis Shparimigro wayelbE2 Lt dlifer 8 illxenes ojevaldrer nat i vel y

the user in device . be.renote fromsystem 10, for exanpl | ocated in
2 Separ at e PR ol RGO HHEE ST BTG O ioe! S P ot TS sBRBOT ent .
anot her uses id Mgihveleydi&e 1 0f Bra @xanPosition, pedddis bldvd Ohald Ioucie2ser een of
conputer 17, may he renpte from s%st_emréo and Lised_,to start apd stop

i nf usi ons, rosC\iBf|1f Frbadieds SrYEs (&Y efisie P5lt IR BEYRE dERFHEE Gdal i ty
Co_ntlLSO! 'nﬁ%&?#x%ﬂ%n%ﬂﬁ'ch%&x‘e‘ﬂ&as%éliﬁgbf!afﬁ'cfe‘ktsﬂﬂﬂe?cco@%rtétﬂlc@@ of system 10,
which is facilitated by conputer 17, will be described bel ow, in

conj unct i ofmbvdither® igurheeh whagts, 122 are castpgs gl anayerfurth i depresspdistigices two

Vst om 10 BEet B Ra el QG e SR S R e P eI Uit able Tor
a person tAcgrdsptoisnme eohboditenivEngdovemas fsdasmnedio davomstemel 0, for
example, when rolling down an incline, and, according to yet further embodiments,
20 systemn 10 may include a motor to power movement thereof.

Figure 1B further illustrates: arear access panel 174 of shell 13, for example,
providing access to circuit boards of the aforementioned controller contained within
the interior space that is surrounded by shell 13; an optional lock 184, to secure panel
174; a power jack 118, for connecting system 10 to a power source; and a printer 117

25 for providing documentation of each patient infusion carried out by system 10, and of
system quality control test results. In some embodiments, system 16 may further
include 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

30 118 or printer 117; these electrical connectors/ports allow system 10 to communicate
with, other devices used for nuclear imaging procedures, for example, a PET
scannet/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



| ocation for another, upon pairs of wheels 121, 122. According to sone
preferred enbodi nents, one or both pairs of wheels 121, 122, are casters,

al | owi ng I ion in a horizontal plane (swvel) 4,4 r.4,0 provide
addi ti ona\'I{Isz?grengg%?dl ity for maneuvering system 10 in rgFZ@F% 547?3%ght

spaces. 10Figure 1B is a perspective Vi of. a portion of system 10, on a
oide i1 ofoiiHido caBpiiet obtamyBnts HiniGifn Y?I@%%%&%@?W? & heel s 121.

Figure 1B i?&ouﬁire{saw& @nlRYek s@iplibRdals bhad forahelted falmRgahadinfior activation
by a foot of the person, who grasps handle 14 to maneuver system 10. In a

neutral positVFEy HEEEIT25 al | ows wheel s 121, 122 to rotate, and, if

embodi ed as castpg 1 A G Yihstrdel Yr suP@6ad 3 112430dTRY3 REILGERk! dtoa
15first position %iech preventsg taée!gﬂvr\)/i I;/Sel i ng of vvhee%Gs %ggﬁgggg%?di ng to

t hose Senbodenreimes Lij 1ithil éhfammedthsrein Figvre 16 ds ¢ persialaerolavag phrepckiine her
depr essed tﬁe\%fé‘ t AORELSerkink e&%@a&{l{éﬁ%&%%%él % ?s%ﬁo@%&’ﬂdn@%gea pon

reaching a desir ocation. chor sone enbodi nent §, i ng may be
desi gned t opstiovefsysdremnfdd |3 {,orhigx apd exposdie by tibldgiangy ddwni&rhai ncl i ne, and,

according to yet further enbodi ts system include a notor to
pover rr[)verrnél?‘nt%/s é’%?”éérfmay berem ‘l’%ﬁ?‘:’ém Tﬁ%ﬁ?%‘&g hof I@#&Pé‘gperéur?%ﬁr access
panel 174 of3isFedute KBalsd moviduedipies vipw @V beliting pagd €546 whizh @idyauiliftepoar ds of
t he orementigned controller contaiped within the interior space that is
surr Stindeq iy dital srenae 154 SisofGReR Pt s uehgenaiel SE9%; o pover
jack 118, fign peRiReGkéNT spy&h @00l ildpende@iREss QNp it §Bfiods BF i Nter 117
25f or providing docunentati on of each patient infusion carried out by

syst em 10, THHO®FYSEPsile hislarg eoptadsdryiBnn shelltl 3, 08 grample, fhses spendenbodi nent s,

system 10 mRyndiHibRek 10,36k BASiRhsROWNRAD $1 drbyviBY pdMMER AUSH bR Yin&aUi prent
may be powered, and one or nore additional electrical” connectors, or ports
(not shown)9 pashiterrehskelslip Jogure dCHyrthsr dtsoete audtiand switgh be2, hicgr ated i nto
shel }. 13, f i .M.t ] 8 Pri;pter.,.117; these

el ecisri cal Erﬁ%ﬁﬁé@@@f%@%@ a%e(r)g\%\}tl ‘?slaf/%gﬁ 8%1%1:%&1% g&b(]:noc’f% Sﬁ%al 'ewv%ntht h, ot her

devi ces usederbure tntigheal Aiamd diCny npy be epure@ssd fhor anescanpdoesnt af Rk Tres

scanner/ capera, . and/or for..coupl | to an intranet. network, and/or to the
i nteract, OSPGQWa%FreS}M%{g Ilsﬁ Hﬁ%ﬁﬂ%ﬁ {“h“%lfl‘f%%@[}g?%gg»a% 11l‘<'7cf‘f°gvari ous types
of data anadwymita,!7anaiioE a reidticly cigonbmmi CoBUtRI-8d ObriCOBSl tdchgcal

clinici ans/%h silci ans, and/or tOo link into service providers and/or
conponent B ff%t“?e‘?@%ﬁ%?%’é@@sl for enhanced nmi ntenance and inventory

nmanagenent . Fi giging Ao W EBek 1D, b Wslchalie 81 4PRBKios WiEac0l 3hicinaghel | 13
i ncl udi ng several 5openings 133, 135, 139 forned therein. Figure 1Cis a
partially Igexlﬁp(gﬂfgateé, Y SysEEt { Qs @s shown. Figure 1D illustrates circuit 300 generally

divided into a first part 300A, which includes components mounted outside shell 13,
and a second part 300B, which includes components mounted within the interior - -
space surroynded by sheli 13. (Parts 300A and 300B are delineated by dotted lines in
25 Figure ID.} Figure 1D further illustrates second part 300B of circuit 300 including a
portion contained within a shielding assembly 200, which is designated 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 iliustrated embodiment, circuit 300 includes: an eluant
30 reservolr 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



vi ew of system 10, wherein a renovabl e access panel 132 is shown as a
contoured portion of upper surface 131, which, when exposed, by lifting

away a biwg dgheiRat mates therewi th, may be r emoved f peyanesfefs,openi ng
137 fornmed in upper surface 131. Figure IC al so provi des a better view of

anot her panel 134 be I fted 10a om.Q n According to
the illustrAted e %@lﬂaﬁ nﬁ%h nlsﬁégwiﬁﬁa%ﬁ%aﬂ} &F oV 5’%35% g’é? *Bf system
10 wi t h i ndepeident ga@&ﬁs@lttﬁr(ﬁz@b&ﬂl&meh@ﬁhéréd)éi&atﬁﬁs mm’imswﬂeayst em 10,

whi ch are coalalned vvltpln,sh % forrg@é@ o .set up and maintain
system 10: BAG2GPEAIUAGSOT SHMpl i eREie i ‘Bﬁ @q@vﬁ%s EOFTE g 1ines to
pass througfe Sé't@kbf@t&ntlﬁh@ﬂ QialetioHr wigh alcbﬂuﬁﬁltdf%E%at@mpBﬁd anal switch
102, which 15in ﬁcf‘ase of an energency, .may be activated tg abort function of

syst em 10. AWV §@qcér dnder %a-sml@&m@@vayrﬁérml@atw fisGhaieep SoBpBREEIPat ed t hat

an ar r angemanty @ferfi®ployics secliptomest du@ctlﬁ{gotﬁé naWdracenkdl vafa a%b&%énce’ti% in
conj uncti on with bin 18, tray 16 and conputer 17, provide a rélatively

ergonomi c atyess §ahpized ooy tetabadtie 330‘?? theswEin patienp bresMineior whowbper at e
system 10. r C circuit
300, whi ch ey Ga PO FraH e Phie G g TRl ARG PN
i |'1ustratedigire i natiaﬁcbingé@@rlabhwxwmm quhfromaheﬁl] Piisthrpwg,htopsﬁlﬁg\ whi ch
i ncl ydes c t hel |l 13 econd, par.t 300B, which
i ncl %es cg%gﬁgﬁf&a %re% ﬁ’l oo G U gP Odng iy é‘lﬁhfdggﬁgk‘éf‘ by shel |
13. (Parts PBﬁéM\hﬂmﬁDS;BGﬂﬁ barceu;ded uomﬁaﬂheldhdwhaieﬁdhﬁﬁs kipRgsit inflecBbn Fi gure 1D.)
Figure 1D fuegltl r | | 1 ust rlat es, econd éﬂ%}o circuit 300 including a
~portion coRtHrh&l TRy V’Cﬁaﬁﬁm Jap ?)C""\R/{’Ffjé‘hali‘oé‘ g &8t gnat ed
schenmat i catﬂoysm_@ﬁah@%nhs f6m aﬁeﬁ@eamemmv@ s@bstambd, ebdixp@pRSsenbl y 200
wi |l be described in greater detail, in conjunction with Fi gur es 2A-B and

3A-B, bel ofFesnaEaf dierfihar §ng peornied ot thelnathaiing i erdinatient iggfion300 i ncl udes:
an elsuant %dreeﬁl%&%%&én lﬁ_;@éno%@zmla%dm@nm&we%sa&@eOr ot her contai ner,
containing saline as the eluant, which is showmn hanging froma post, or
hanger 141 abov%gwpégrﬂi%ﬁﬂifeaéfedmwﬂ&m&ﬂﬁ@lﬂmmunlﬁi wirgagreirlA;and isyr i nge punp
33, for p%h t r Yjkk nge 34 (or
ot her device 15;?3 ggﬁgg!r l{@f@#enwéarﬁl ‘?%ﬂ%? %ung|bﬁgaggr8‘?é‘§§§?‘g%e%l‘i ?er

whi ch may rbwdesses pesasway Hublbing linedf] ¢ ereritheinpupgdcedurvanded by

radi oi soto n t hr ou hthefllt r.ed eluyant is punped to
create a rsggu ggcgf%oé(%%%spmc pfegrlgegxe\z;wr%’ﬁ) &N 8P4 32&9‘5%?\6 Rubi di um 82

t hat0i s genenatedpbyeat thet teea [odadt ofahtant HhER, man spilefreth r@BrvolMlEhi N a

col um of .generator 21 nd an 5 i Vi etector 25, for asuring the
Fotivity drogHuREROEE R EORa e Ko GALeIoRSE & Bt 0 AUl oPs pr ovi de
feedback fige 3di teslghpgediie! i Qukafisd fiRnBRARS, witiBpBvidbyL58RE8ayal ve 35WP,
either to a waste bottle 23 or through a patient }Ijlne 305p, for exanple, to

inject a dogwtign linpdliraawy Pibidhaceunpelaiyreseght ACCPIfing 8 spiaei ent . Wt h

ref er ence -RB6KindA:s RingIn i € ) dr&fold ing out from
shel | 13, ethroughsopenl ng 1(%r13gltj to ae(kﬁ%%sa}@f@@gf{oﬁe%}@?l@%uﬁﬂg accordi ng

to Some eﬁﬂ@iﬁpﬁéﬁﬁ@feﬂi HbIPQF@QBS of thbing Hpes theitckiend owtivar tBEBRomERT be coupl ed t o
anot her 'eﬂﬁ?nﬁg%qebé‘ﬂ&ﬂﬂa‘ﬁm@% fient injection needle (not shown).

Al ternative pat 1 ent ne p may be coupled to another line (not
shown), which Elgtlmriasmﬁh@rrhhaztrs‘@um:ehasfe uanigtbieg limc?nﬂZ\keu}slﬁdb&t}amq:e for

exanpl e, stre ent I ine..s e t hat

i ncl udes tha drpa Ilv%r “f Hf‘ig%? neeéY giher ﬁlr c?ﬁgppetd X ﬁtilrf’ f%r}h‘] ection of

t he addi tiutbmglzmaem \l@gﬁiﬂbﬁdré’ﬂpﬁ direct the pxﬁngaalreamhahrdlﬂghlsﬂas@hgsmaﬁlg el uant

tu ngll Iedto reservoir 15 and t 33, and, with reference
o g e R P iedgped 10 APt b e ae o JaBE R el SGtees t he

passagewa%hfeozrswmbvm@ ditco cBRE fdn emntieste thyend IM80F efth RAE RagliFounded by

shell 13._According to sane preferred enbodi ments, opening 133 includes a
305w or to pa‘m%nt i?ne 305p, nE)ay each {)e automatically operated bypa corr\gpondmg

servomotor (not shown), coupled to the controlier {not shown) of system 10, which



20grommet -type seal that prevents | eakage of eluant, which may spill from
reservoir 15, into the interior space through opening 133, while allowing a
user to aggesbhesiubi ng line 301 through opening 133. p&ikemhsR@pPeni ng 135,
whi ch provi des a passageway for patient |ine 305p, may include a

gronmet -type_seal . Accordin sone. embodi nen shell .43 further supports
ol der s 10" CTay TGS T ones D m IR R B P0G 18P LPHAE .5
portions of for ultbmgtid infiskn] thatliext dod cduidiephdrhdventehl ompafion, foexanpl e, |ine

301 and/or |ine. 3Q5p... Figure | D further illustr s anot.her el uant

D uBi mo | et sl BB - o e CsSe WREE G Sl AD UaPba® FRREY St ch My
ei ther diregtdipsinpes: ©lgeiitot 11U givebgehtdidig: 3IWR i3 dieciganes fader 21, or
di rect the punped. el uant turough,a by- pass t%? 30 |ine 303, q(}l rectly to
pati efAt |i n&ngelp niopees pitc e’ ValAET SBREPtecty angiefecty dedfiediEsdqeiel Val ve 35WP,

whi ch dir echscighial §hfdhoicane fbaAtR rbHIchGit ddi&i303 cBikhBE chRrdicwast e |ine
305w or to patient line 305p, may each be automatically operated by a

cor r espondithgired _rthﬁcﬁ@ﬁ?m@n‘@ﬁg)ée@h@mﬁ’f lo gowgprawr 19VE e dbwsringdhy €9w phot  shown)
of system Je%até'mif riet §E Eégtp!. echBERIY Somé @rﬁg&ﬁﬁgnt&_ro%@ éo\‘i‘b%&’ det ect or

25. \Wen system I'S opera m(g or "automatic Infusion, to dellver a dose
of radi ophawhawefticdhatt mrsapapad therugh phident EradPipethe RoiadlicudirdR theor

di agnpstic | LN iverge _val: [.S <Rhtd.akl y..se i-rect eluant
o goher at 6pPaoRthe SrVEASTER YR Gudndel 8 AuB b EghiBEhe BBYEC T om
5gener at or eluatchmwagl By-pok tihe3@3ndumbd iphtiant tihw 8¢ 5p idetdectodiusRmrgethect s t he
desired activity of the eluate, a ich ti the feedback fromactivity
ot ect or - 2ENLHiile SATe SyLREaF S0 B BEPTRL SEPEGEIBRGTRG. ser vo- ot o
to re-set vaby@m3dV\Rhd @mudilaresdyiang difder the @me@pordingat@ombloptdratseent |ine
305p. According to sone _enbodi ce a prescri Sd vol une of the eluate

diments, o b
has passed4ErEEUHGT 2P 8t back F%Vag‘%)ﬁ’ﬁﬁte p‘l”fée ¢ditiPpio tag Hephtrerd Bhe

10cofy es IOOPEHS Mbe 367, VPHRLQE pleer: Bad@liow bV QLA NGRu YR NE335BG.for di verting
the flow of eluant through by-pass |line 303 and into patient line 305p in

order to fBusriordd. phesardingio somapisiarnsmmaniody of epopdionenrentaine 305p into the
patient. AGEORMNGHLR wSPIB. KPR LTBRLS, addlEo GARLR ]géW%da%Lo%g% direct the

correspondi ng sefvonotor to re-set-divergence val ve war d wast e
bottl e 23, byppisoting 0% henddiagdhfdihwoyghe Byw of BppassscilibadeoBOS, ofichvater der to
prevent back f|. of uant.. t hr h 1 305 owar d. erato 1.
Accor di ng 1tn(léO %aggr%yhﬁre é’? %—:pr‘ P Qadmﬁ%?ﬁ‘%%g’ 18f0r&(;egéor§fb%¢le, e\fﬁ%ﬁe ](rzlg)r%{l!%ﬁt ﬁ%eslgquﬂati ons,
whi ¢ wi | | thbebdseaiibedlow rge eftheinjebeibail clbak ow, freh paivht s 3@dppad t hr ough

by-pass, |10 02,1 I sl 4 Lol uk o . L op ol LB oty bed, vol e of
el uat e in fatitent 3037)endB8Me divergence valve 35BG is set to divert flow through by-
pass line 303, the speed of pump 33 may be adjusted to increase the flow rate of
eluant to between approximately 70mL/min and approximately 100mL/min. This
25 method for increasing the injection flow rate, is desirable, if a relatively high flow rate
is desired for patient injection and a flow rate through generator 21 is limited, for -
example, to below approximately 70mL/min, maximum (typical flow rate may be
approximately 50ml/min), in order to avoid an excessive back pressure created by the
column of generator 21 in upstream portions of tubing circuit 300; the excessive back
30 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,



20t hereby increasing a flowrate of the injection of eluate out from
patient line 305p and into patient. For exanple, once the prescribed vol une

of el uat fl d into patient |line 305p, and once i val ve 35BG
is set tgw i%\%/[g{ltsg}gfow t hrough bypass |ine 303, the spggg@?&g@@rgﬁw may be

adjusted to increase the flowrate of eluant to between approxi mately
70mL/ mi n andCRFPRHP; SHEE 8140 ORPPHINADES TR PLCD BRI A Iqr dlov heraisi By t he

i njection flomhfiat8ated o AeRLLADDEes thiirduil SdaddayRidchiglvof bQwviat e i's
desired for patient injection and a flow rate through generator 21 is
limted, fofccdbaghireontq) ofan esnivip pvendl pefueadydozeaf radiophammactuiicad (t ypi cal

flowrate mayif: QRRFOKE B! Bl BULATLAL olehBLI% 1 AL, D fxCoSST ve

back pressure create he colum® ener at or n upstream portions of
t ubi ng ci r cbkamBe0y! flomemetrs dlza imag bb arckrr@Grdessummuit 08, dhottaislge filter 37 or
ot herw se i ecf | I é Ing li.ne, 302 Al t hough not
shown in Fi g}érgga i%{l%\a%]o@ﬁg%{g hfé?*lsgﬁ‘té%?}é&s? glrc Légué(rifg%g Mte 8 trlrléita%mtﬁ'l%yspr essure
and/ or f| owdigediemntlyproareymdeviinble fpar Sited sntiments,riedh 4nd3ROFlocAaccordi ng to

some altern dinments, in,order to nonitor for flow anomalies, for
exanpl e, reﬁéf%gw i %@PWSF%‘WJ}W Wﬁ{:‘?r'i g)néief‘%fﬁﬁﬂf’ Og%mﬁ‘f&‘? CESY &4k @2 and/ or to
provi de feesthagkofedro eaad: idlisi®f cianit aediyididsys ihePRIO OfredsifeLsRdisbases of

r adi OBhann eutical . Suitab]e senso(&;ngg%ﬂ any of the above purposes are

knowtYt o t hdgertedpyatiaieifiom Mel R{HER wood oW Y5 ¢ ghsiderepisMignstolmy be
i ncor por at eg gHnRrsChbalirt), 390k ehﬁ?dyh'ﬁglséu%e LrRQMAE SO e/b: Maded 205

Transit-Tinme Utrasonic Liquid Flow Meter that enploys digital signal
processi ng SUBNGEIRRES 1 Pesgive Sne Regatiy hait Pigprert and profiicys seresiivadiPE ocat LA 10- C
di fferential, LSGULE ol oW HBE SFnichk RS £X3MRE S, & or that may
be enpl oye a%o et ect Olhrﬁ)?uslé%ﬁ chlwrcui%t ocg'{e%s? O%g?ﬁt@?ﬁ?ﬁ%ﬁﬁ%ﬁ?&?

Pr essur e- Qeeinpgicoh’. 10Det metcof thistyat ¢ foher frap e INTROTEC@oGRifuidgewood, NY, a

subsidiary of . et rol. of.. ers Gove, 1L), i ch. enpl.oys. pul se-type
ooy A B RSBy Mt o BNl o0 e ARl BHSiR ot Voo i v
\% _esrs] ure agdoﬁfﬁimugﬂ;sctatthﬁm{mspmﬂk mcpa&:stictﬁ?iastbie\aeui@tMeputl 7si aal ,

| C my rou (0] e SyS con an or. conput er . or nore
o o o e B ok e st A TS nESURe SEB i ¢ 300 by
sinply fittkagplé REni%e ASObseAOWAGH MO YrtThr BIRRI freddiidGndiiBaSe, 3fayibaf usi on

circuit 300; in fact, the PRO/ Pressure-Ccclusion Detector may be a
sui tabl e aFP@PH%&ﬁ“\}’éfuﬁlénﬁ‘F‘é’é@Qpe syringe 34 of circuit 300. Oher types of

presgure Sensor SysdnP1o A% ARRINGy inthul {fkort @ dRREBuKNAMA i BubSesfvbif Or bl ood
pressure nonitoring, may be enployed in infusion circuit 300.
I5 and waste bottle Z3. Some examples of such sensors, which also employ the
aforementioned pulse-type ultrasound, are the Drip Chamber Liquid Level Sensor and
the CLD / Continuous Level Detector (both available from INTROTEK®);
alternatively, for exampie, an HPQ-T pipe mounted, seif-contained liquid sensor
25 {available from Yamatake Sensing Control, Ltd.), or an 8L-630 Non-Invasive
Disposabie/Reusable Level Switch {available from Cosense, Inc. of Hauppauge, NY)
may be employed to detect the fluid levels. Alternately or in addition, system 10-can
inciude additional radiation and/or moisture datection sensors, which can detect leaks,
With reference to Figure 1D, such sensors are preferably located in proximity to
30 fittings 311, 312, 313, 314 and 315 that join portions of circuit 300 to one another.
Some examples of leak detection sensors include, without [imitation, those in the
HPQ-D leak detection sensor famiiy, and the FHIPF-D040 fiberoptic leak detector (all
available from Yamatake Sensing Control, L.td.). System 10 may further include



20System 10 may further include sensors to detect fluid |levels in eluant
reservoir 15 and waste bottle 23. Sone exanpl es of such sensors, which al so

enpl oy tRegaf@nearntioned pul se-type ultrasound, are phReyRbhduSyanber
Liquid Level Sensor and the CLD / Conti nuous Level Detector (both available

from | NTROTEKQ) ;: alternatjvel for HP i nmount e

el T+ cont ai AUt BidelF SueaiarR AR Fr oAbk BB B e r o
|(_td.)|, glr a?rcﬁli @&lebd@ﬁfid@ﬁaﬁdsmeizﬁlﬁﬁ(ﬁ&ﬁ?ﬂlﬁﬁds%)&a@o@ (Egme;t;?@w glﬁth |

avai l abl e from Cosense, Inc e enpl oyed to detect
the fluid | SURPE PUeH &M&%angg‘” i %“Efﬁms@ga Brbleed CemRonAE| ude

addi tional pagdiat th@Rndnis QptidiDichtiE RcRRNSST QBrSaNeobSmetL SR ¢afy det ect

|l eaks. Wth reference to Figure ID such sensors are preferably located in
pr oxi ity t@?‘ﬁe;@ew@&W@gteémmesfwfhsﬂévmgslfwsm sesablpn 01y oi n portions of
circuit 300N @not her. Sonme exanpl es of | eak detection sensors
include, without limtation, those in the HPQ D | eak detection sensor

fam |y, and the A44PFdDE40 tHosbanlmsinenty tbakinededeuyof theabpvasgaiorabice from
Yamat ake Sagalnd ORLl o tk dlnoncPYELETAY B, LULLNST A BElHEE iR i onal

sensors to detect contam nants an alrr b ih the tublng lines
of circuit meeomcﬁp'ﬁessigrﬁd suciscselyers anthdeﬂd:\hen(F?mimus-cmactem&ﬁﬁmh on ( PAD)

Sensor, that S ulset euI asoundf bubble det e |on and
the B ood CHRTORENTS HESATGH PRLY darrasemapdiidr LEREP e CBs Moy o

perform Colﬂo}bugmyrcyﬁ baseﬁoxﬁjbuurd 751@%@% - gaimiwa dtsphy eloesRAipge, i N t he
tubi ng lines (bott h _avai | ahl ef.f rom | [\FI'ROé/I’@K\é@ﬁ b Acgtgrdl ngt to those
embodi ment §7ERR{OT HE L&aPHRYT BfUSRETEHE YBFE PPRROSEREETE- are | i nked
into the combfeohlesmal h&sy&teﬁmté@e@m{@m féﬁpzlﬂldﬁ{r tdfrovRb bii@incef oW ch nay

provide a signal to a user of syst a flow anomaly is detected,
and/ or 10i Af I 6% FeERE ﬂ@f‘s"éﬁomakﬁ at S{?ﬁﬁlidtbéﬁm?‘??haf theridePaiiveg fluid | evel s,

pressure angHn cfnlcgl\% ﬂlh‘ﬁ&%hn ﬁgﬁ%'i?A%@thlm eaes z) c{ﬂgt%fmpem e-progr ammd

to display, for exanple, on nonitor 172, a graphic o u5|o circuit 300
wher ei n eaelk inohide gty ariill of thesaiypes alkensersan anonal y has been detected, is

hi ghl i ght ed, an\g’{t rfurfh% ﬁ:gé?é’ﬂcg?o %hgq%c%mgﬁ;[eea?ﬁre?%t%ﬁ? %dl‘nigf or correcting

the anomaly. It not ed at the on circuits
illustrat e@sannblf@@hmkwsd:szmeﬁpomshf aarchit SD@frdms;dnckbmdwbcaivemmmy al so
urther reference

| ud | t
![ (r)]C Flugﬁr Zn ﬁ%rﬁamt?ﬁ T%gleeeﬁg?pé%ﬁgf fé%t Pfoﬁ?ﬁn Ogtlﬁiaté?"(ﬁ {13 %¥s E’E‘SI’ V00 encl oses
t hoge por tdxamg oof fréh rqmandtng&@&nfbr}om{)\&dﬂ beder toadi oealﬂ&d M}ethcf paiieﬁtt foPN may enanat e,

with the exception of ortion of patient . line whi ch nust
20ext end OUFC %%%ﬁrd&m 0&5‘&%%%@%@@%16&%?5 v ‘bf'edeémbﬁﬁed to the

patient fklow. Thus, technical personnel, who operate system 10, are protected from
radiation by shielding assembly 200, except at those times when an infusion is taking
place, or when quality control tests require coliection of eluate into sample vials.

25 During infusions and quality control test sample collection, all technical personnel are
typically in another room, or otherwise distanced from system 10, in order fo avoid
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.

30 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

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

10



injection, or in order to be coupled to shielded sanple vials, as will be
descri bed below Thus, technical personnel, who operate system 10, are
prot ect edyhh@uhiagi ati on by shiel ding assenbl y 200, exgeptsadodizese tinmes
when an infusion is taking place, or when quality control tests require
collection of e e vials. 25Du uI|ty
control tesf"8R fsé’ug]cgln}gee@faingpﬁl‘ccgﬁdfngttgéﬂnle8%‘7[”’ %g‘rﬁ’% htﬁ% @9%@"@3%%:5 ly in
anot her roopn a¥ofdtvhar i sieadiishcanaierid donsystanr 20 inth wage detle €& avoi d
exposure to radiation durjng t i fuio_, an . cordi to sonme preferred
enbodi ment sd@ftg?ﬁ tﬁlrgégéh’tnesl Srﬁ?f‘gﬁi’ i""g rhq g@ng ﬁ‘d’?ﬁﬁ?ﬂ{letg’%élgh Pda8t one neans
for lnfOrmn@3@5M}lmlveﬁ§rﬁwmbgiohﬁﬁer@ﬂ]bbakmeﬁtsoanpﬂofec@bmm shikskake place
or is taking place. 30Wth reference back. to Flcgures | A and IC system 10

i s shdwn i neshibenee &first ger. prisfiee Bet elpge isthsing BYFr6A tBate 1otBe ZAccor di ng t o

the illustrategenhedi HE&'RthawHé Qk&6LRWiEO0 BRI Gldfaf thi: SRkl G  upwar d,
for maximumvisibility, 33 s punpi ng eluant and elution is

t aki ng pl acderea\iedltmpahgetrimeéﬂép E)szusefrn deightiprojedtoredOvibsrfurthanppi@82i s punpi ng
el uant. Accrg&g ré]xgdigf(?laﬁlq (ﬁ%@q&d&x ?fesforta ohhﬁ@iy }ggegé% ndglcﬁﬁ{'gﬁ%%n and of f

when the eluate s’ bein verte rom generato I'nto was ottle 23,
and the |i ghlfussif g:miaiac‘shtmedetsxttmmﬂhq,elwmemo patme'idelfmﬁtee1nfsmtaenmg> di verted
throzgh patl nt 1I|n q5 ) Vi sa ve 1%0 Acct%rhdl ng to OEIQEI’ enbodi nents, a
pr oj éct or TR RIEETAC tFman“Havu g Lo Tiie) A ) i'Cat e that
eluate is beﬂumgnehtyiaﬁg Qded:ﬁa;V\ﬂﬁlﬁb mmdmaaysmm&m &Iamlp&s a light having
a second, differen olor, to . indicate.that e directed to
pat ent | i AEESBEEES pg GHET UPGRRT N O BE < LODETHY L G MEF <P o] ect a

nmore rapi dlaya Hﬂs@ﬁ&lfﬂgnqungM,,mdmﬁngemmﬂo@mrfxaamappr oxi matel y five seconds,
once a peak bolus of radioactivity is detected in the eluate, to provide

further infor maftisBerld §e 1oed i pecaldingp eEpmate emipdigientst Ve ¥ans of

i nf of4ri ng E%@.Ei@& %lon%sﬁoa&%lcaﬁmgr @Pqejﬂw&n@a& fosts LAk LAGipace may al so be
i ncorporate system 10, for exanple, including audible alarms or other

types of vpspabﬂ@i t@nnqilah@m@fsﬁlgma*@mmwélﬁ@oa alugtmsaraplesfodi st ance from
system | n ﬂkb%%ggd?e&%h‘?q 9%’15 8 bechnﬁpge i b?%QP'QccBFdn%qgﬁqir &Qé’tt £ 2ccor di ng

to alterna e enbodi mén sys FReludes ‘an oar
cal i br at or tifeer algualtd ¢rybodomintoh adrmzdt: sollcanch ehareair ts 1I360ated m$o<p'mu'ded to

i ncl ude el for an .auto cti.on of eluate . for activity
measur orent . SOV EHE S BT Gus e dl TEarer o REE BT R RBE B {1 ot set o
thesmw al t ep0r®, & @Rad iRt guality QAP ©stGahblechH Qe @semmiaj find 305P0t egr at ed

into circuit 300, downstre cﬂ{%Of di ver enc val ve 35\/\P a nmmuni cati on

d.i
with t ubi nydhofeths geseEer apdths dascaliyatop s ?f‘é‘te&dlé?ﬁ‘ﬂ&?mé% ffli?ﬂ%"t’ 5t sanpl es

of cluate, AModihs R N@cbdder FRRe aidnthtdohbBodilentt, i\l 2angd the dose
calibrator are located in a separate shiel ded wel I. According to a second

set of thewafigpedfavgravethp genimernngo! Gspmprlspet qhenta yis tybipgirg YUWed to
receive t h&d%ﬁ’:ké LYibERatg f?x%eg%a%tmt%%ﬁﬂaid?@ fBEen?A Vg, QN&I @yédﬁ'ﬂbﬂg l'ine 305W

and a dose calibrator is integrated into shielding assenbly 200. Quality
cont2fol procedures will be described in greater detail below, in conjunction with Figures 6-

&B.

When maintenance of system 10 requires the emptying waste bottle 23,
relatively easy access to waste bottle 23 is provided through opening 139 in top
surface 131 of shell 13, 1t should be noted that technical personnel are preferably

30 trained to empty waste bottle 23 at times when the eluate, contained in waste bottle
23, has decayed sufficiently to ensure that the radioactivity thereof has fallen below a
thresheold to be safe. Opening 139 is preferably located at an elevation of between

approximatety 2 feet and approximately 3 feet; for example, opening 139 miay be at

11



25procedures will be described in greater detail below, in conjunction with
Fi gures 6- 8B. When nai ntenance of system 10 requires the enptying
wast e botid eu@8s23dsel ati vel y easy access to waste bottber2@osigspizovi ded

t hrough opening 139 in top surface 131 of shell 13. It should be noted that

{echni ool PESAMNS! oALEALELAL RLNAOLIAIABL 0o RIRE YoREbERAR] € 23 at

ti mes when cont al I'n waste decaye
suf fici ent | ¥13t or s cicestiohaf a;umlma%diydaomhﬁbs,twlth ngeebﬂo srraeunflahifens bel ow a
threshold to be . s at .an el evation of

9,18 ef e
bet ween apptoRi't r% e‘%ﬁ? g}?geggé‘ﬁg APBro trcr’g{l u}‘ltﬁai bO%f%?’m eXSpf e, openi ng
139 may be H© is ﬁi@cﬁécﬁb@alﬁﬁtlﬁ@pﬁfe mpjwuwnEhebmﬁgll3m@hﬁsmecwluﬁhrctoespect to a

I f f t I t
| noned. wi 7 (BepBeR EBvibe gt ot At B AReTRER AT SN URBGe B0t 35 r ost

Accor di ng tiRatteh@ainb st patieds ewha iR tafereR@nb Mput3iCjismagsessed by lifting
panel 134; just within opening 139, a shielded lid or, door 5223 (Figure 2A)

may be |if t@Breansy et enprreddhprridepccstio shicepertion dsienbidp fo0o t hat
cont ai ns WagkigoR0tlatRerdiee PRt rsﬁJB%‘é chBfcBIENE SerdePutbil QURE/ ol Ghed T MRY be

appreci ated that opening 137 provides access to other portions of circuit
300 for addPmpenvals ofrairoiciPaneevipbe desgubakbelasuch as changi ng out gener at or

21 apgl/or othery @qm%%ﬁmsgm%ts%&rg%%@tz@ﬁ hi da@wlém&@ ga&% Dadel ow.

10For t hose enbodi ment's of syste |c aut oma qua Ity Control
tests are perfedbmect aanet whewmmmslﬁ95 enploPed ®r eaiplvolyddglf wlumel ati vel y hi gh
vol ume operation, nmana nme bur en t hough

nsome, ev
e OP R SR G T R PRSRER P ASR eR Shove Thus,
i n order toaftabotle EBIS%FM?H&}IH&B@,Q@mismtibe(ﬂﬂbﬂep etthodinmedt o fatiligyst em 10 may

enpl oy a separation s stem 15t arfate S b) , including radioactive
ol Bt o, - AGHESETs el SRR bR o el e Shosi 5. 1 n

an enapor aig epurkty PAtsSHSkEM: rémCM@émmgﬂe@&moffmteka@ny@%@ i's evaporated,
while in a reverse osnpbsis type systemthe water is separated fromthe

sal ts, andsVepHEHON GHEETEORFIPY ekl 46V BT HOR ARRAVHEEL by Boiey FOMBOTFR at i on |
detector, {&npiRadiskoaRrAailiic ARLRIAN IR SARR ALRSH: pnbadi ments, ol rou ¢

20300 may be configured so that the waste nmay be used to purge air fromthe
t ubi ng separated from the salts, and then, once confirmed fo be non-radioactive, via a

radiation detector, 18 piped to a drain. According to some other embodiments, circuit
20 300 may be configured so that the waste may be used to purge air from the tubing
lines thereof and/or to perform the bypass flush that was described above, preferabiy
after the radioactivity of the waste drops below a critical threshold.
Figures 1A and 1C further illustrate a pair of relatively shallow external
recesses 190, which are formed in upper surface 131 of shell 13, for example, in order
25 to catch any spills from infusion system; one of recesses 190 1s shown located in
proximity to post, or-hanger 141, which holds reservoir 15, and in proximity to
opening 133, 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
30 technical manual and/or maintenance records, or printouts from printer 117 (Figure
1B). With reference to Figure 1C, upper surface 131 of sheli 13 is shown to also
inchude additional recesses 101, which are each sized to hold a shielded test vial,

which contains samples from infusion system 10, for example, for breakthrough

12



| ines thereof and/or to performthe bypass flush that was descri bed above,
preferably after the radioactivity of the waste drops below a critical

t hr eshol Eig A and IC further illustrate a pai ely
Sha||OM/§§?€FH§§§%éCESSES 190, which are forned in up%g?ﬁggﬁ%gﬁ%M13l of

shell 13, for exa in order, 25 to,catc ills from.infusion
system one!8fng é’é é‘é@rai@é VRC HEhpF desethcadn g%?”ﬁ?@)%iﬂﬁb?&?wt dhost, or

hanger 141, -\whinthy Rl \@8 shRREE ViR it Pigud e | Thade@Xidlshividlbd FRRENIFYG 133,
t hrough which tubing Iine 301 passes. Another recess 192 is shown formed in

upper sur f a@@fe;r_@iy fogmed e T&ﬁ&ﬁ*@e’ﬁ&hﬁr B30 feed darsexaoplentoyredice sHMSHAL® st or age
of_techni Cale,sloUARL el L0OASSARlAkAThE Dolhl HShOMiSYSFRMCLE for exanpl e,

a 30techn|ca |ntenance records, printouts fromprinter
117 (Bi gur elllllB)ate‘%We(thsfrV@ﬂ elreld cecludongri amdis 1 @mnjﬁpman@ukaﬂ@m@e@@ﬂb@f shel | 13

|5 shown toualag,d NGkHASARdELONBImERRSEAER MOhe WAL B1LAT Sneagh o1 zed Lo

hold a shie contarns sanp fromin on system 10,
for exanplemmponahwﬁmkmhmdm@ﬁwnMﬁgst|ng and/or callbratlon mhlch will be

d i bed i I d i h
oo e 1t SrrdiondtShnlaciep TPl sl HEPE Bt LESh SR T o e Trom

Tungst en r atngle 18havidiefadiitafegierenangiten 18 awi el @h&XPOSIHcEnit#) | ead, for

i nproyed shieldin d to reduce the t of the shield. Figure IF
5111 Qe rat GO Hacingy S SRR PRI 48 56 HaiRaF & 6 Ry

nani pul atiqp ﬁxﬁ@r@mxaagte alahal 6\tfdth§b1ﬁ§m1ésgb|tEat lnga%n@&r rk@v'itrec\ébt@éiess hi el ds
have no handF for these a s or strap, may nB ged for handl i ng.

Addi ti onal 1B88&sproacnder tP@OW%Fi‘eW@WHWﬁWh@FéﬁWW WCW?FIQI?Q iBwey side of a
handl e 18211;%‘6%43&'8&&11 Jf%‘q 'Mh%g&%@%‘{gﬁmﬁi‘e a'?ér&ngntﬁ)‘f’{@a'q S;%Qé@ ﬁlﬁ%kdm&é

Techni cal ersonnel may, conveniently transport bin 18
st orage ar agpdsoed el dugsg indpsiorf prg@qdpﬁes eéCCOfr@)lIﬂg o %mb0§hmﬂt$50n€gl oves ,

t ubi p@ i n%?mo?e a4 11:1011& rg!:t td&@?&fgrform% ac‘F ?%gghﬁﬁcgiﬁc%ﬂgﬂ% S/%be and/ or to a

wast € cont ai néer grate recep enptied of
wast e, suchxamﬂ@am&agnmgmhﬁmnwhemak@aamawmwdnéﬂrmumﬁmi@mmHEGM1exanple

enbodi mant &eeRte 34, bPnay R RR R PadR o AHQL 4Pt 58 n one or

nor e di sposadcheDBisBIINES, Sepatadd frén il se, to contain sharps and/or radioactive
wast e (other than that, contained in bot t | %%% whi ch may be
i ntegrated int ol 'BYR 2085 2 BFTSHRCHES HFW&! § 1‘? w4 5§ %‘F?@&%éﬂg‘i%e shel | 13,

sepajat e féﬁmcﬁ&h&tg-&thggﬁhh%m%&ﬂo% ViBElRRacE kd’ﬁgﬁ(ﬂe@‘l\c%d shi el ding assenbly
200, according to some 20enbodi ments of the present invention. Wth

ref erence togetFpglimas bp@)iﬁﬁ@atzd\thatwamﬁéw ip ppprayuticcdphreticAt &d t hat
openi ng 137 i . QA,%E H&&a@o%r%ﬁxl @%h'zoiﬁgzﬂé@%%%ﬁﬁ@%@s toalid or

door 221 of a si 201 of s |ng asse , h sidewal | 201
encl oses aWbmhpdwwﬁbﬁﬂf@pbsﬁaﬁmﬂm@mnaﬁmwaiMaﬁnmuswﬁdpemg@ﬂgﬁam@n of system

10, for eXc?f’Wst%h lgefnP erx%gn%'ie %é‘ﬂerzgorez\f' I?rléwm\.{si ttro8gceﬁeﬂ should %eh I?Cl)'{lﬁﬂd be noted

25 that, according to alternate embodiments, the compartment enclosed by sidewall 201
is large enough to hold more than one generator, for example, to increase system
operating efficiency for relatively high volume operation. In some of these 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

30 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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25t hat, according to alternate enbodi nents, the conpartnent encl osed by
sidewal | 201 is large enough to hold nore than one generator, for exanple,

to i ncre%gﬁ&gﬁgﬁg operating efficiency for relati veI Cp}ug%bgyﬁy

operation n sone of these aI ter nat e enbodi nent s, |ng |nesM§gg4 and 305
are each branched for  par, ow t hrough the t | e nerators, in

whi ch case Wvértfj’é‘ﬂ@én%"f” IHE”J’eHbf 45 %Id ngq%z?ﬁ ‘?Pﬁé f1 ow
through t hepggperahQkdss agaver et clath k¥BvolrAnPiR6RSp@hp thasendid,ed Rat e

enbodi ments, the nmultiple generators are connected in series between tubing

line 304 anbFticuBRRAge PR ARSIVEDEVE] of caghiase.or palieTit auw#ioeitr pempEedunul at i ng

el uate may Crtlg%gIbglg@,dmlanﬁh(giﬁ)wvtlth%qgﬂegm@t ream of the generators and
upstream of divergence val've WP, “in conjunction with a second punp, in

sone éases. Enbowticawinego thwmadm@nmiwﬁrqétcenéeme? atorpsnaadporndgroel uat e
reservorr :ﬂﬁ] agegﬁs%éjd a?‘é%e‘%%%v?t?on??ﬂ?'e?é{rﬁﬁctx%ttpr%'é;ﬁe%{ g%‘?:!@gfﬁ d%‘ AR

| evel of e se, or patient 1njection, escri bed bel ow,
in conj unctareapmﬂgﬁSFugUhcé&BlMaB pr@ﬁdmmcchs rttgttxe@ompa‘tmminbdngrﬁ}nmﬂl | ustrat ed
in Figure

d door ocat.e wer Ievatl on,
for exanpl & aardaay aty 8edi R FaBhay 20D SR Al Bo Bl e Sina 1 | o
223, whi ﬁh dleg@tbe@iewaezcmst 133 it beatanifarmh ntﬁ:tttmbﬁtdrtg)of L2 Ingegel, by a si de}/val |
203 shiel din sse 0 contai.n st e bo e 23, as evi ously
desc ébed EW\"é?\t I@Fyn]ti)%%ﬁq%é) éﬁ@@&t%ﬁf“f‘%%é"ﬁ%ﬂr théwh%a}atféag Ii‘221 opened,
10gener at Ordogrlzﬂfﬁfsrié@willimed\ Qethf 510 &BoPPE NI Bdkddshis@une 3A) which
mates with door 221 of sidewall 201. A weight of generator 21, which

i ncl udes i tsBiclie. SRY bt bEtweEn %Wﬁea‘%lét%e%d%wﬁeﬂeﬁa%ﬁewn%th@tﬁd
appr oxi mat gLy fne %%H&@%refé&&%nb%@&%%‘d}ghetﬁcs%ﬁﬂﬁv&%sﬁ qhd &g, gohadi nents of

the present | nvent i on, | 'evation of each openings 137 and 231, with
respect to e@diﬁ@fk)pmg@rﬁét’ d!p‘b?t‘iﬂl, withafspedyéo @atnwrem%@ettm@f theegbing bet ween

appr oxi mat tely cilitate an
er gofr)ij)(;m C ?tr%;cﬁ%% ! Qétwgg}lcgﬁﬁl carﬁ g%é sfg(l’t;[naelﬁ {Jﬁ S%ln},a e@%{;}%f at &r(aerfi out fromthe
conpar t mentacilige en d’gmg)maostarmeé‘metmﬂtnmaypcemmcﬁ tnﬁﬁtgenwatenz khitdtodi thg assenbl y

200 i s contai ned i i net structure of Fiqure . A openi 137 and
791 mre 1 ot MRS G R SO IS e pi e St ios SERRPER O e pont. to
t he | ower subhaked ofth?Qplrat ttﬁfcmra&B&g@;re lat, opBniggLVEtan®03 Dire dgepoXi mat el y 19
inches, with r&; pect to the gﬂ urface upon a,h|ch V\:h els 121, 122 rest.
Fi gure | C FEPEHEFInf gRRIPHEEED, ’@§ cSpRHTesRusHiot ‘W&Tﬁ’d‘%c gkcurity Iock

138,20whi Chy pm@das1 W §chht 8n EIEARWOE kppkSxiffatcBy Bl igBAd OuitiSROWa: b gure 2B, in
order to limt access to generator 21. Figures |IC and 2A further illustrate

a lid or aZ@ewtsupps upen ghehidicelsildbwal rest. 25‘5“@5’@”6&‘?%”‘8’/&()“%?0%% el di ng
assenmbly 2001 MBI ENC] Q865 ARUNET wERIRAE Wehk fdhflvoliS19 of system

10, shown in Figure 2B, in order to limit access to generator 21,
Figures 1C and 2A further illustrate a lid or a door 225 of another sidewali 203

25 (Figure 3A) of shielding assembly 200, which encloses another compartment that is

accessible through opening 137 of shell 13, and which is located adjacent the

compartment enclosed by sidewall 201. Each of doors 221, 225 are shown being

attached by a corresponding hinge H, and another door 227 is shown attached to

sidewall 203 by another hinge H. Figure 2A iliustrates each of lid 223 and doors 221,
30 225,227 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 id 223 to sidewall 203 and another securing
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accessi bl e through opening 137 of shell 13, and which is |ocated adjacent
t he conpai anent encl osed by sidewall 201. Each of doors 221, 225 are shown

bei ng at taghqd, by, correspondi ng hinge H and anot hep-g@efyed&fnisS Shown
attached to sidewall 203 by another hinge H Figure 2A illustrates each of

g
lid 223 and,do 22 5 27 including.a handl e 23 212, 252 and 272,
Fespect | vel JooRe ot P14 555 aiatesSoretds RS % f kv o
provi de accegsse dkfllctihethe afty espendidiporeedp aadhingddva)] 200 X0, DEaddehseen in
Figures 3A-B. Figure furth ' rates optional thunb scre 290, one
securi ng |i%Pr@%%%%é@ewﬁr%%sb%ﬁiéﬂﬁmgmgéeﬂ{ﬁm@a 46t 1935 o' si deval |
201, or ot hghimBansdf @Hrostahdikigwh RgcldRRmSate MM, 6RY BES 2dBAVRA ki clhBOSe
skilled in the art, may be incorporated. Each sidcwall 201, 203, 205 and

the cérrespSRUTAG P Paihaedmoypdo these skillesgn eyt t her eof may be individual |y
cast from 3% antd Bl 8l iliQirafh OAbOdiRRR: ko shb el dig.res sichal s, and

then assenbl ed together 5according to nmethods known to those skilled in the
art. Accor dinngwear ditvetign, pergriows Srndrth sud. et refetree Back2d FigzpsiGre hi nged to

open in an i I : and, i ef erence back
to Figure II%?H\g&ﬁ%c?lg%ﬁ?g%ﬁgngtf&[&\é@%ﬁ)@:&gse%%o hglagnoé%lce of doors 221,
225 in an gpehned thodiyt preventingdewby? !, BE&memt fulhige doerds wARE co@@5 from falling
cl osed, which.cou 10pi nch/ crush finaer .technical . onnel - and/ or-
e CARRU S e e O e e e R P T 1 SR
Fi gure 2B its mideesfapedtter@cyprevedofe. fiamedBida pekeodvetviay cabimetorst ruct ure
to which [atch conponent 191

of system 10, .according to sone enpodi nents,

i s nmount ed?jgﬁfg’ﬁr"@m%‘g%r‘ﬂ‘rﬁﬂ YSEM Eh PEOGERE BT RGO msis o "l’hé?rlgh conponent
191, accor ditfiGcdnposaeo BRI RNEiSurc BIROMEIRded Bnichlabieh iaRs&d digkeh 15
conponent 191 including a first pin 193, porrespondlng to door 225, and a
second pi n]-ai@&m&’@?ffnéégbﬁﬁqoﬁan%@SBB’GF“@Q@P“@@C@&HWBL ystrefggatchc| udes a

| ev end g&% indiRHREL i j 3.%;5@“

resg]gcti vel %ﬁq ,&lﬁ&ée;%gén%f eac%’@é’g}é?%%?%e%}é@%%g%’oﬁ%%h%‘ﬁgﬁ%’f doors 221,
225, may pigh cprasponding thdbeli 43 @l PSS, 195088 udds atlémsr et 1984poddi.ng pi n 195,

R
225, upon opening of doors 221, 225, may push past the holding end 1958, 193B of
the corresponding pin 195, 193, in a first direction, per arrow F, and then may rest

20 against a respective side S95 and S93 of each end 195B, 193B, until] the
corresponding lever end 195A, 193 A is rotated in a counter-clockwise direction, per
arrow c¢, thereby moving the corresponding holding end 193B, 195B to make way for
the closing of doors 221, 225. Doors 221, 225 being held by latch component 191 in
an open position may be seen in Figure 3A.

25 With further reference to Figure 2A, according to some preferred
embodiments of the present invention, an edge of door 223 overlaps door 221 to
prevent door 221 from being opened, per arrow D, if door 225 is not opened, 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

30 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, 223, 221, since, when generator 21 is replaced it is typically desirable
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correspondi ng | ever end 195A, 193A is rotated in a counter-clockw se
direction, per arrow cc, thereby noving the correspondi ng hol ding end |

93B, 195 y for the cl osing of doors 221, 2 1, 225
E@B%@ﬁﬁ%ﬁmﬁa 221 PR08 17654

bei ng he conponent 191 in an open position nay be seen in Figure
3A. 25Wth further reference to Figure 2A, accordﬁ%@wto sone _preferred
enbodi ment stof Sotll%‘ai?rfég@rﬁ(’“i%%%@ﬁ%ﬁ30%?@@98&6@ et hl?é\d}ld@@éﬁm%ps door 221

to prevent dooi,223>4 rﬁ@r@@c’xdﬁ%f%?@&gumﬁeﬁfc@é&;@%@ml'%fe HQPhe2R5 is not
opened, per arrow C, and an ed door 227 overlaps an edge of door 225

to prevent dodmegoswith Siautse B opened i f door 227 is not opened, per arrow

B and an edge oficlid,3eRAONaLlans. do0rdadich RLAYRMaIRALBRT, T om

bei ng opened if I'S no ened, arro acces t?o t he
conpart rrentsoamodnnimédndmys i tlmbamdeht zﬂﬂemiemdlndbguraﬁm th@em@r@bmmm is only
systematic y, al lowe h _a.sequent 3 and doors
37 oo, o o R O R RS B BB R Bt S B el
desirabl e m@uaiﬂiseo_?f eps az&EZ(IlhﬁS@CM)t,Iaﬁmmt@fx psssagbway 280 6vhidni i€ Formee shi el ded

behind lid 223 a ors Th Q of these rtlons of circuit
behind 110 223 andado bt eshonirare Y e r i L O30T ¢

anot her per}%@@@éwwomlgmo@fn &%@hgbﬁﬁ&ﬂ@&ﬁf@l Fdetd0 . 20R660NAMG t 0 Ssome
enbodlnents of the present invention. In gure 3A, lid 223 and doors 221,

225, 18nd 22r0%cd CHRBHIY 'BJOPEVR 8 BETENSFY F?ﬁ%f WEEAE At BElopals and 231 of
si dewal | s %Qém%, e@Mzgﬁ%r &ESPEChiNe ﬂ@maﬂeiohgé@ssﬁpB%@@%\@%@W whi ch

is formed in si , opposite the conpartment, which contains waste
bottle 23. h%mga@mylmmapwgwﬁﬁw@xlséhwggem@mv@aql tlynms bnghof dewal | 203

and havi ng R0AL00Y9M 6t BRS1s0% 24800 TRl ifiRULIBLERGS U Ldge of

openi ng 23 tional retainin med from an
el ongat e sBA fortbér ilesites epeir pf Iatsi&g@ver'ya@ﬁ Hgami @égeﬂabh yre é@rmhépe
cros§?sect|on i.s shown hein nte

t h .of SS y 207 to
ol d73 § nes S30%E RoRoRstSHOR S e LR Gy 2PEREEPEEA Ul ther
i |1 ustrat esvhichpad fonﬁéd &a@mew@ﬂaﬁﬂdﬁaﬁdgaaﬂxg Awhiiah oap@'nfn@mfed as
15grooves in,a 205, an 0 r.pai ssageways
215i and 21‘%818“5% h@@o ﬁ%fglaoéﬂ‘s’ 5?366%?&‘3’%%]7 55@% RIE %‘Fg]e%al | 201. A
routing ofmgmﬁﬁhgnggg%3gublng circuit 300 (Figure 1D) through passageways

207, 251b, 251c, 215i and 2150 .is shown in Figure 3B. Figure 3B illustrates
tubi ng |ine 304FB@ieRd Hutiteea bineding 0p Reiaa guties, bropgh prssaanays2P8e el uat e

tubing i ng,303; RRLAGUERYERBISTHRY IO PRSSAYE WaKaghnl 21 AN dn PSR
waste line 305w and patient line 305p being routed along passageway 207, Waste line
305w further extends through grooved extension 213 to waste bottie 23, and patient
line 305p further extends outward from shielding assembly 200, for example, to
extend out through opening 135 in upper surface 131 of sheli 13 (Figure 1A).

25 According to the illustrated embodiment, each passageway formed in shielding
assembly 200, by being accessible along a length thereof, can facilitate a relatively
easy 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

30 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 ingtallation of an improper generator into system 10, and/or to
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waste |ine 305w and patient |ine 305p being routed al ong passageway 207.
Waste |ine 305w further extends through grooved extension 213 to waste
bottl e 23woa0sh@abs ent |ine 305p further extends outwagalstRmshisel di ng
assenbly 200, for exanple, to extend out through opening 135 in upper

surface 131 0f..shell 13 (Fi gur A) . 25Accol.di to the il.lustrated
oo went - 1RaliRR Ble prdt GELAGE of Qherfr ISR R bl il Lyt i3 2,

accessi bl e abdwing oftubapdinks. t Aerendly, oc amddaon] ddeatdéngao mkéraste vel y easy routing
of the correspondi ng .tubjng l.ine. therethrough, when the corresponding

| i d/ door i se@g%‘ﬂfne‘ﬁ?rd%%?’Sfﬁ@pltoHna'Fdeéﬁéﬁgﬁﬁéﬁgﬁﬁﬁﬁnfgﬁwgﬁ% pi nchi ng and/ or
crushi ng of céhRuEiOAToaSEONSLPYict URIaAOnhhORAOWa86h LRS-k R04gRizgWhen t he
corregﬁondi ng lid/door is 30cl osed down thereover. Wth further reference

to Figures BADBachgensralpr pravdys pravadess oucxample. ihe begwpaliebaene f or ned by

si deval | 2044 aveidansilans: MBIs s P thatll AXIRHOL R ABIOME:, of mgaper ator 21,
such that generator 21 is 'keyed to the conpartnent, for exanple, to

prevent i nsteafdr atay siangtr theinferpretyete cganeical brvhicpegerygeemnse)iednt/ or to
facilitat i (¥ : 271 W i t t
acilitate phe DLORet S?%ﬁﬁ dﬁ@ﬁfl&f 046 %ﬁ{\%ﬁ%ﬂ 1331@{/{4,0523% heluf§ élgal(??%?g; men

for the proper routing o g I'ines. ternate I'n a
accordi ng tocatacegamataer dadblodh metdlsd. Of caaywsteewedd sysich lblesyaleeaner of

encoded i nf i i njication wi.th_c te 7. .an.unique
i denﬁ i%fi cat I?l%%%}a}%%lgjrlg%’%gamas{sh%@% Bé%gﬁi\é%&ntaﬁgrgn%‘%%ﬁr %E%Ieo? 5&“3‘#“%130 be provided,
f or exanpl esonipntcalhar oglode cithdrehatds syatcrmaltll, of toageeereciedbdentédfii cati on (RFI D)

tag that is attac%&lﬁt eachwgenerztitor, Sﬁ hat the reader may transfer the
i nfor mat i o P EbAPREEPe PFOTHABH K YehEFarSt is installed, in order to
ei ther enabl e syshedsQpenat ilRnrds sidewpll oV eluamgiandheabiuedr feedidte user that

an incorrect _generator, has been installed. O course a user of system 10
may, alt er tateP(P, Whigheiierasncy vane & W Ay Brwaied: éhbe eamsellsdbyme v ted on a

genen at or |s@heho®Fs MBI HbRS) ofisg§t&n GORULEbpdhing 3% BF H&Lid) Be8lider enabl e
system 10, or to receive feedback from computer 17 that the | ncorrect

gener at or iAtivigsgegateds is mountedHngishisldzA well 20 hélrat X tendstdpanearddiodewal | 205

i ncl udi ng t-0r;. t 203 L0t I Y val ve 35WP
o mount 60 YA e cekt For Al by on a1t reehdu8 e MEL R LSS o
syst em 10, pasick @anr apemigrigs 3@ Biaf datecae £5 virt getehe e attdrity 26the Abicyivhigh det ect or

25 is nmounted i shi el ded | '] 255 that. extends downward,from openi ng 325
(shown in Igigsgﬁsrtger%gf%g‘ng ¢ Coﬁ %lorsé)%’reglrl?géln%CBESF{ﬂalQP%n@g}g’ $EBIME° 1 i ne 305
passHs O0verompeniengerdBedoy dittatalld0F adtior codipoaans dRhepdrtianc@stukivht y of the
el uate, which. ses .t heret hrou According to sonme, enbodi nents, the
oot oni e DR S e R st Dy Sy T ORGP BIE of t he
conponent Sm@fintbd@: afednbd PNasQf didpdfdbsd PaseéhisIyizb0, IQmMbiiehnasRyvishown routed
therein, is facilitatedhg(%/ rovi ding the conponents nounted in a frane 39

as a di spodtifecdsutsye -390, an enbodi ment of which is illustrated by
Figures 3CD.  Figure 3C is a perspective view of subassembly 390, and Figure 3D is a

25 perspective view of frame 39. According to the embodiment illustrated by Figure 3D,
frame 39 is formed from mating trays 39A, 39B, for example, formed from a
thermoformed plastic, which fit together to capture, therebetween, and hold, in fixed
relation to a perimeter edge of frame 39, divergence valve 35WP and portions of
eluant tubing line 304, by-pass tubing line 303, eluate tubing line 305, waste line

30 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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Figure 3C is a perspective view of subassenbly 390, and Figure 3Dis a
25perspective view of frane 39. According to the enbodinent illustrated by
Figure 3 f is formed frommating trays 39A, REpLxanl e,

f or med f%%zg@{}ﬁg?ﬁof ornmed plastic, which fit toget hef%%t?g}s%ad(t) ure,

t herebet ween, and hold, in fixed relation to a perineter_ edge of frame 39,
di ver gence {RRCUE" Seppslingg aﬁ%‘?‘ﬁﬁeﬁﬁ@o‘é}fneﬁﬁu’ﬁ?ﬁ“gﬁfﬁg@ ﬁ@gﬁ?’?\ég %g,%e BYpass

tubi ng | i neyBPGnighdtdlect s0i10GC FilAR ROBon WAFt e |ine 30 305w and pati ent
line 305p. Figure 3Cillustrates the perineter edﬁgg divided into a first

si de 391, a secofyerosiigetoddpillugpgdsmbedimsan ¢pgid0RY pf clyagtding 404k 393,
extending b fidst, . a EGeShinPdde 382, i de 394,
opposite thlgé %ﬁg@g’e&gbgfdgggﬁe??ggﬁtg%(?g%?e_h%%é% ows ftf?aggsﬁéég\wp%%lé

i ndi visdual | ¢ivergenredalivo 8 SBE tand pyupstroge sdrdion cbdoat dibing ling 38Rt Bgnegt3€

enmbodi nent s ! 1r f. j sheet of
Bl asti o 1ot EEGaRelsh B ey GRTR M i BERSpPhoft R BB

enbodi ment , frane @hdlodB4ds a ofmilediyantndingremd 303 of @nge dne &0d adkDS\ds 66 by - pass
line 303 extend_fromthir ide 393 of franme 39 .to couple wth 5divergence
val've 3580 SdZa R Mot SRt et iR Sy T Te o gur o 9
;urther idl Ists@rrdas]g@swarofﬁp;ﬁ@s@.ltmﬂamglaéﬁmsaoe;‘am dﬂi@-ﬂiovdnidi%n&mgaﬂﬂdgﬂg fro][n
irst side 391 o rame 39, angsi a sim]ar extendi ng end 405 o

el uatld 1in %gﬁyé%dase"ﬁa%wa SAikeP SiepKige a%ﬁ%?f%’lé’r?tgxﬁ‘ %U@gﬁﬁggﬁaﬂ%ste line
305w, 1 espeaghitNehing BxteTiBgt J000MR Serey 86:d6l 392 wBhidfdr@ B waAmddl t hough
ends 406, 407 are s%own extendi ng_upward 10fromtray 39a, as they would

wi thin shi eheir YR gsisbsibyr Hapsxterding . Besheyps EerhreactNatsfHéia ubi ng
i nes of ciy,euloiridH0 5T & BrERAIARNM FikGXhbl #oand: waphd: dleop down under
their own weight Tather than extending upward, as shown, if not supported.
Ref erring bdwkmewioredlittiagd 4be piomided Ajr gprenlingsubgssambity gl wto3@euit 80k an be seen
t hat .t he af 2Nt 4 d.fitti i r | senbly 390
o S cui 00 HAtpa bt bt Bt ) SR e R BB EREE T Ve 302
to filter 3Iduplsedondiddiimgn 312 pooupiasraad: danthirt fineg303, wioclamay nl et port
of generator 21; third fitting 31 1l C incorporate a check valve,
couptos. ol QBB BCAS vEIs® SRt Tt BT 050F TRBAGT BPSPT STEHEAT h {111 ho
314 coupl eSowasitend 3 Mecod3ploymvhde WasISwirotiabi@ badle 28nghdf fiftH fihg 813 ng 315
couples patient line 305p to an extension t?ereof, whi ¢ch ext ends outside
shel | 13 SOURid&sighiped By° the Bt TeacTreingyich eaepdsoristdieht!] 11 ngs 311,
312,713, JbignAdPoy MY dBdfnet. NBuch UehetivRes 3R 1D 18, § MDe1 SHbf @hire for
relatively high pressure applications, or may be any other suitable type
that is kn8Wrl-ueblypPhowe bskitypesyitptic foseciggively high pressnge qpplations Pymient i oned,
when gener oSitedh B0k is ldovisto tYRE Cahl i ifable to also replace
t hose port?%%{sy%%rg‘?lﬁdgﬁ)iq 300 I\S/\}Sll?c}c gre sﬁlﬁe_%%iggﬁier&i nd lid 25223 and doors
227, 225, and, Asprehiosdy mestiawndeshonzenaitnr lystraactd ifstyowdd to a new site
each day, the ontli repl .daily. . Thu Qr.di to the
illustrat e%esg%ﬁ%%l arlr%n?nr'(tg Qﬁ%eﬂtg%’sg%%og ?8ﬁ‘§%§}tgaﬂ%gﬁ{%r'illreeszi%elk%%ﬁoéﬁngd Pl %get her by
frams 39, 23 swudhlassenhl2ps3Ng, initimse idancdsovifeastn §yisteat B) i eloatd wel newspeedy

I d I t, whil i enpl ientation, vi
O e B CTEN ol iy 8 09 PHRE L AR e ARSI T one Vi

embodiment, 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
30 sidewall 205 (Figure 3A), for example: registration of divergence valve 35WP with

valve actuator receptacle 233, 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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30sidewal I 205 (Figure 3A), for exanple: registration of divergence valve
35WP with val ve actuator receptacle 253, registration of tubing |ine ends

403 and 4Q4AwWithpassageways 251 b and 2519, respecti yvehNedo§sr ation of
tubing line enés 4048 and 405 with passagemays 2151 and 2150,

bassageuny S8y T PSS ST &0 HRerarahe e BRI TSRO or por i ons
of tubing Cbmﬁubﬁaﬁﬂﬂﬁaheuﬁhg@awgﬂugure 3B illustrates eluant tubing |line
301 extending fromreserv out%gﬂe of shell 13 (Figure 1A), to

syringe punp 33, Wihifeker E"?‘?‘fﬁiﬁﬁf‘bﬁ‘gt”@ "3’6‘{%{’?’?’?@3%‘1‘1’&’%&%W‘ﬁ@%a”emcor di ng
to the ill ugohat esbuempdibmids chRhelubREMnd 38] bacRBidRs8 s8N 0RNGL her

servonotor (not shommi of system 10, which is controlled by the controller
and conput ePutEde offshell 51 drgurpl AL ¢ HaANERPERPIIYErh BImqynieh BT acB BV e, per

arrow, so Aasighf @@a\@(eb&dﬁgk@% illdsrRE éﬁgﬁleﬁeﬁtrp&#m{ Eﬁaqygau&%wg line

301, and then to cause the 10plunger to nove I n the opposite ection So
as to punp mméwekxmwnomﬂdmﬁ@mghﬂﬁﬁbﬁ%@nHQn@nd8@20mndhébFHQWDQGﬁérator 21 or

to by-pass nngmﬁL?t ﬂftsgﬁé*g%tt %ads #ﬂn{g%égg %%t%l | e % pcﬂ&ro%f%o Syringe

punp 33, other”s unps nown e ar may be
substi t ut echsﬂ@dra}zyuwpiuaﬁ from reseckeir zﬁahnhrughvu@hn@lme 3Dﬂm1ﬂRImeo vaoist tht5 and to
punp .the el yant throu ut circuit .300 thou ot hould be
apabeci atbiepnach e abr s anctte dirtrudgsen o ot BoURb phise Sl ve
actuating raaaapteaﬁdrge;mﬁﬁzﬁobm bﬁpmsslhetsm l&tm@hmunmdtcﬂo yet anot her
servonot or (not, shown) of sy re 3B further j|llustrates a

filter hol &@WO@WH&IH%WSWMW@@ 3§| thgsﬁua@l%mumm Erqvgt todhgse geldedof shel | 13

to hold filf 8k ad /mbFhOiibgiel f&fpuﬁag@B NG dr&e@% 393 ehFén{ b6k r%@%trqgr 317, like
frame 39 for subassenbly 390, formed from a: thernofouned plastlc

sheet; hol d&¢ tos&mprfh@/elhw@raugépafrﬁl@w@ﬁﬂﬁ stlthpugh pet sheweritshogd bei | ter 37 in
an 'me“ Orﬁ}fr%&t@d thy wéa‘ énﬁam«zélvafﬁﬁ; 'ﬁlﬁd%%&an&ﬂer%%%&uéﬁr%e of filter 37,
to extend o fromt

terior space et ween opposi ng ‘sides of the
clan}shellﬁ@ﬂﬂ&é@ﬂ@@mﬂ¢hﬁuemh@nﬂ3m@cgh@whmnmtdewngﬂamnapp@mﬁage 307 for
hangi ng hoI ofy a structure (not 25shown) inside shell 13.
Turni ng nowﬁﬁ%ﬂggém%%gﬁh 9C details concerning conmputer-facilitated
operation of sy&gewBBGhmhahmnaaﬁesﬁhmﬁmﬁkratbmaﬁsngmhmdsmngmﬁmhodlnents of

L PreSEnL LRl Lob29 0L S PUSLY TRIL KOSt A0S, ML et ence back 1o

pr efx@r abl yhoiﬂlém}@fliky fAn2 b aYiSsuBisaralle 300, ons, Rffosystiam @ﬂ@ﬁﬁ@ﬂoﬂﬁbd’[ o informa
user of system s al so conflggng as a touch screen to receive

i nput fronﬂﬁ%@Sﬂg%ﬁmﬂkf3gﬂﬁﬁiﬁwﬁéC@HH BB EN B RPERT 1A S coupled to
the contr ojlegibr é%‘)facéS Yot BE b ind A LIVITBY eiBRr FRLIBE itk Wy LB iRechhSutipRbLEr | OF space
surrounded by s 13. Although Figure |A shows conputer 17
the mtcnor 3pace in between opposing Sides of the clam-shell structure. Holder 317
is shown including an appendage 307 for hanging holder 317 from a structure (not
25 shown) inside sheli 13,
Turning now to Figures 4-9C details concerning computer-facilitated
operation of system 10 will be described, 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
30 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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nmounted to post 142 of system 10, for direct hardwiring to the controller
of system 10, according to sone alternate enbodi nents, conputer 17 is

coupl ed tywobhw santroller via a flexible |ead that al bppgssoanyier 17 to be
positi oned somewhat renotely fromthose portions of system 10, from which

radi oactive_radiation nBy .Semanate. or. .according,to sSone her
erbod; ment sogarb g 1% ST S e ARREEE WPut Sl €% ¢ vo- vay
telenetry, 1@ atdvedispntsookliérmat caysdimmmttGonfpater @V arvogpledtoahe fl exibility in

positioning conputer 17. so that the operatjon.of system 10 may be
oni t or ed SAFTERHETD! TR B! YIS ABTPFEL N Pt GRLPITROPRUPat | o
Accor di ng tenmsenereh efes pedodradieent, Sront ATkl &liodkfivé &idRESn RRPIr amed to

10gui de the user, via npnitor 172, through procedures necessary to maintain

syst em 10, FHAIBEr PofITPEIRE P 6YME BRET IO EES, 6PMEYIE Iif ¥OIe8hY t o operate

system 10 fQppRattheRbmbRf Heh0fSay aferiRh tdfe LéhtoNbadraGlet b ot Kenuser, via
the touch-screen capability of monitor 172, according to preferred
enbodi ment sgredtes dskigdity inapositigeike YoInRHiES 7Tofo Brithnepanipnel agtex Eomeri ned

wi thin Sys’[ﬂ%%&n@toreﬁ%&%E&%ll@d {e R ﬁgmja&%c(?i@e 9Jd'a?1‘38.h 15el ution

ly,
performed by system to calcu a}Ee one or nore system paraneters for the

qual ity control Acesting tasdng mefoeed anbndimento ysmgatal DipercaprogrsmeConput er 17

may so be pre-programed to.ipteract with the controller of system 10 in

or el to keleT LI ATER! 2 P ElR ot AR BER A ¥erhl For 1o

gi ven genenapaforenphioyechthy idshersysien), add opyat wystdero apagar i ze each of
ener at ed ei,th?r as a sanpl e,

the counted feI.utSi ons, f or. eégmli‘g, n8S, bei ng ZOg |
for qual ity EUMHS 1 VIekt'P HTAr B QUsTb I 1Bp BRChEtTRrfEpability o
- monitor 172, according to preferred embodiments, in order to track volumes of eluant

and eluate contained within system 10, to track a time from completion of each

15 - elution performed by system 10, to calculate one or more system parameters for the
quality control tests, and to perform various data operations. Computer 17 may also
be pre-programmed to interact with the controller of system 10 in order to keepa
running tally or count of elutions per unit time, for a given generator employed by the
system, and may further categorize each of the counted elutions, for example, as being

20 generated either as a sample, for quality control testing, or as a dose, for patient
injection. The elution count and categorization, along with measurements made on
cach sample or dose, for example, activity level, volume, flow rate, etc..., may be
maintained in a stored record on computer 17. All or a portion of this stored
information can be compiled in a report, to be printed locally, and/or to be

25 electronically transferred to a remote location, for example, via an internet connection
to technical support personnel, suppliers, service providers, etc..., as previously
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

30 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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injection. The elution count and categorization, along with neasurenents
made on each sanple or dose, for exanple, activity level, volune, flow
rate, etGvpzopm@ysbe maintained in a stored record onpcpopubeanzit?. Al or a
portion of this stored information can be conpiled in a report, to be

printed locally,y &faq{d% e B0l G Bfkh emtéi&'oh)ﬁlw@o&ggcﬁgmtes? Bl E,G MOt €

| ocation, for exanple, via an internet connection ni cal ‘support
personnel muqatmlra mdsa;re wevenicd ¢o prowvie depgtlineoitsome, metBogsroéttiequeskst descri bed.

Comput er %IPE gnr %ﬁgﬁl gdn%u %”alc}tfac tat%s %h@%fo%gr%nt%@lgé g;roc uf&a Eﬁou?f encoded

|nformat|on reUn
i dentificat lmmng BelsE)petodcherigamiaon totmy $Embﬂdmtﬁhlmlﬁ@a{ﬂelf&e}ﬁfrﬁﬂﬂct i nformation

col | ected f om a roduc 3 abel s/t ags hereb i.litati i nventory

Cont Tl - ar B AT AR M R BOr Ot bR BREe. of T he
tubing cir Cdlhlrhemt@ﬂ@f@&tkﬁ:@ﬁﬁ%ﬁ@ﬂtrﬂ%fsﬁﬂ:@i Gpferaivh W nmJ@E@Mzm@su%d in the
system . I't should he understood thaﬁ screen_s 105@ shown in Figures

4-9C are eXPRPHAH YOI HARREUF @PANEP 451 SEF @S et Boraidhpk N8¥E50t | i ne of

some net hodsyafyel HALPESSBNhot BY EiRlie0B-dCN it\WhbiH b ORRMERId thd, fagiinkt ates the
af orenenti onéd "procedures, w thout limti ng the scope of the invention to

any parti cup sameomhadirasnts, geraptercd is BierRIpEraBSHRURTEYId puid#pe 8l so incl ude a
pre-piogra yﬁaﬁ%u nual , which may be viewed on nmonitor 172, either

i ndependent system oper ation or in conjunction wth system operati on,

for exanpl e, VI Bigpophia p stretipshetofeensn mant Kdlghhitthie pE:ngitdtC‘sb}’ Jompglzage i s

enpl oyed in,the SG shot,s of Fi ) if s I under st ood t hat,
accor di ng ,?8015} Gt %rﬁlga ccord%ng(%o someqé{:{l}?odu&a?gs Malrnen_lenulﬁ”/rg énr?#éi 590 orovi de

gui dance i mstm{gmfleidhp:bmphaﬂ@aagaai operation tHak guyecdc tCSde)ydef een oabot of a main

Some onbodiHERTLES HEFEH ot ooPRns ROP T gRuIs Bl FRjedPepa et 1 10 10

conput er - fgfégénnst@itsedfleﬂgfagéslm WhRh thea)seDRa s &ll@E peidr BypridgingsRlin once the
user has | ogged on. According to some nulti-Iingual enbodi nents, conputer

17 15prese®P8" &% ist of |anguages from which the user may select, prior to

presenting mai nepRRYA4SDschematic shoWehl Eseriedofl s3redn SLCHREL HicRAQW 89 @ series
of screen shots which includes a |og in screen 570. According to sone

enbodi ment & scagied’ & Heccasiéng to serah crsbidiments pren dan usertapehysefacl|thisdagf  screen
570 or 57 1 rbrgrﬁegfs of CCQlfS 7h %? Sﬂt Qxecgf s 0‘? @@%tl@r §r§r§é?1t9 g%gaﬁéﬂepem 20bel ow, a

virtual key isplayed for touch-select data entry int'o the sel ected
dat &0ent r ybcliaveldmmazll k@bna‘deﬂ Wplmdﬁmtemchis?lenh@ataa@taugmm ssbbciail tibla anot her

][ ?/Pnet g{ i gﬁ\ﬁ'trg% ldf 01 r%aﬁegy c1? tgg%n%%sig)é eél?e% vﬂh ano h%zht | ngtlc%‘e':gwb W t hOUt
reader, a fsﬁtasm‘léata erarybasranqmmf il éncidey withhe &mmaaaiiela pefﬁp}erm‘, oded
I nfor mit | Q(ngrboard (E] evice, aC s(%gxragrgé) llnecgmm (i.e. dls'll<§r€adéroz¥ scﬁ;[u{e? g bar code re)der (or

other reader of encoded information), a hand control (i.e. mouse, joy stick, etc...).

25 Although not shown, according to some embodiments, screen 570 may further include
another data entry field in which the user is required to enter a license key related to
the generator employed by system 10 in order 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

30 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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25Al t hough not shown, according to sonme enbodi nents, screen 570 may further
I ncl ude another data entry field in which the user is required to enter a

l'i cense key hphadsed to the generator enployed by systeprdQydofloQbgder to
enabl e operation of system 10; the key may be tinme sensitive, related to

generator contract .terns. O .course any.nupber of |log in requirenments may
be onpl oyed VANAH & Y FSTLT G EAEREIRETS Dot fdgeSon D FrBEht ed on
mul ti pl e seguenRtipahdiymappery | HehesseeRRSmirRE Bar the Rahnefalughinglie kog i n

screen. After the user enters the appropriate inforpation_ into data entry
fields of |6’§“¢"ﬁ13§%a@élﬁ”§?[6€“%8ﬁ’b‘b%t 515» Prcashitls s8lneigedt syrisR e user to

confirm theindRlis e @bode8itiamiatibhaladdrSsuth bk Bar @8SEMOIID A9 bRy saline in
saline bag), via a screen 571, and t hen brings up main nmenu 470. |If the

user det ei nsREEMRtieadha His solsptedrissErolBISPaPRF S Fmainsshe preDeTsEiieent | the user
selects a Meifioh! 8 B/GrmidiQuf HPLAGRIE NS, S8k kD &Maling e SYS{EMAL 1 ncl udes
an encoded Lnf%rha%}on ?Eaggrﬁpsuph as gﬁ%gr C§§§Q§? ﬁE% tad r eader

Sconfi i mat i digutt A6, by neocssingdnfetmatiog evaddiam b &bpliepettached .theeatradins t he
proper sal 'Q:ﬁerﬁé%fviéag' $n 0B b rl{de%gégg&r %3‘68%gtb%.rro%?ded%{h°ar to
connecting the reservolr nto circult ., by "proc ssPng I'nformati on read
from a | abaebhatpr athichonhbdnites witethe @seew pipe of Bbdresinad. | Aaoydingio sbmeaddi ti on,
t ubi line_301. of circuit 300 b rovided with.a cqnnector.which only
e t h FHENBRSEer e B R SRRk drthef SRR Shich”

10enbodi nerit peatsy fibetowhirdmyoffreschioar] 5iand ivigkearo @eipkan iy B aghar ge

detector, which . . .
error message may be presented on monitor 172 stating that the wrong osmolarity or
charge is detected in the eluant supplied by reservoir, indicating an improper solution.
One example of & bharge detector that may be employed by system 10 is the

15 SciCon™ Conductivity Sensor (available from Scilog, Inc. of Middleton, WI).
Once the reservoir/saline bag is successfully replaced, computer 17 prompts
the user to enter a quantity of saline contained by the new saline bag, via a screen 574,
Alternately, if system 10 includes the aforementioned reader, and the saline bag
includes a tag by which volume information is provided, the reader may automatically
20 transfer the quantity information to computer 17. Thus, computer 17 uses either the
confirmed eluant/saline volume, via screen 571, or the newly entered eluant/saline
voiume as a baseline from which to track depletion of reservoir volume, via
activations of pump 33, in the operation of system 10. With reference to Figure 58,
during the operation of system 10, when computer 17 detects that the eluant
25 reservotr/saline bag has been depleted to a predetermined volume threshold, computer
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
30 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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is located just downstream of reservoir 15 and is linked to conputer 17, so
that an error nessage nmay be presented on nonitor 172 stating that the

Wrong OSRph by charge is detected in the el uant spppkiogshdyssr eservoir,
i ndicating an inproper solution. One exanple of a charge detector that may

be enpl oyed. em 10 | Sci, ConTM_Cond ctl enso ail abl e
from Sci Log E?j’r?s‘g"eifenﬁﬁ"cfa?@%% ?h%?bl&m TESCIVOlr 4, g de e %‘@?"\93{?‘? f/’egél ne bag is
successfulIyahheﬁfo@sedow@(aanmﬂﬁR:ﬁrell7 pronpts the user to enter a quantity of

sal i ne contai ned by the ne sal i ne. bag ia a screen _574. Alt ately, if
system 10 i ncl ud1§‘§‘dfhﬁ8n§’f YOS cfféa Hfafin r%%‘fﬂ”’f’ﬁé LS g&?} i ncl udes a

tag by whi Ctladc‘k@bumﬁm@raf%mrate%mms Riselvirs@tirorh Rend fadarinfiByseWoamat i cal Iy
20transfer the quantlt information to conputer 17. Thus, conputer 17 uses
f

ei thef the BonVith serericiaRiensaG ARt PEes Provigediamaunmsra4 7k bhe newl y
entered el uapt{-aal 't&%swﬂéﬁ%hea@e@erm%@ labe bgma%vwwm thOusk @EKsdepl etion of

reservoir vol une, via activations o rrg 3, in the oper ation of syst em
10. Wth relfeefr é&feeomwt@ﬁ@’upr@ei%a S@@ﬂm%%é hehish drcatseronayofifesiretiem 10, when

conput er 09&&583 é&a‘t 1706t 8 l%@@tboﬁéﬁg\ﬁ& gﬁ)c!a&!r SR %n%?tge Das npeen

depleted to a predeterm ned vol une t ut er Warns t he user,
vi a a screempszd wadtt bethe2isEpidally, thé s%egdredwdwsnmgamey‘s@fm Hdnfdr cont i nues t o

and 51 ovi ageS e Saly S I Sahle L FRHE AL oA ARenBanRE A TP
repl eni sh tihe em@saiat@}hddnﬂafb;fbeatbaghe frBeiousdry, mwtﬂhé &bedsenrseﬂ td det tHae

reservoir/ba r repl ace the enpt 30reservo / ba full

eservol 1/ page Skl REict B eGhR: SHbdOREHcS | cpereanti dne BriETal |y
precl udes apylebUrtNBIniGARY @ﬁth@gpd@itloh@pﬁﬁ@tﬁ@h&lﬂitvbﬂgeﬁdé@afvéggwpohﬁd is

repl eni shed. 1t should be note reviously nmentioned, system 10

" can i ncl ud@ovidg apiigtipRipdhe uwnyhen Wetiph %%%&%ﬁ%&mﬁeﬁi deervoir in order
to detect 1&% grss\é%n&a‘of%@rle&mmp&acﬂswﬂe OREL ANy i&Yel . 1 n addition

to tracking the volune of eluant in reservoir 15, conputer 17 also tracks a
vol une of ehpiiash thatvasiafpith vilk odirenatepeling @rﬁpgnembaeﬂlmentz,lsystnmd Owast e

oo 870 bl PhELERR Gl Ao Oiribieor AL LLEMART RaRLRULIRT |0 0T

menu 470, user ‘enpties e bottle 23.
When t he usepticgelAectrding tesnE8&crnoovgantlerditdhip e duehnbe! scrsarmegnbda84, by which

(he, et TRY,ELLSELLYELY, ComERd. UL ATl0 Sely RSt hait e leve
the2oser, uhenopRWRduft@hatipalSyBiceMvAd Kt bottle is filled to a predetermined
level and to provide, via computer 17, an indication to the user that waste bottle 23
needs to be emptied and/or to antomatically preclude operation of system 10 until the
waste bottle is emptied.
' In addition to the above maintenance steps related to eluant and eluate
25 volumes of system 10, the user of system 10 will typically perform quality control
tests each day, prior to any patient infusions. With reference to Figure 6, according to
preferred methods, prior to performing the quality control tests (outlined in
conjunction with Figures 7A-C and 8A-B), the user may select an item 6735 from main
menu 470, in order to direct system 10 to wash the column of generator 21. During
30 the genecrator column wash, which is performed by pumping a predetermined volume
of eluant, for example, approximately 50 miliiliters, 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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10 operation, each day, will either enpty waste bottle 23, or confirmthat
waste bottle 23 was enptied at the end of operation the previous day, and

utilize sghepp 1584 to set the waste bottle |evel indigat@eobsniZgro. Thus,
conputer 17, can track the filling of waste bottle 23 via nonitoring of the
operation of . n (N n | [ Qyi n. i.ndi cation
to the userIO ; %ggﬁlg%%u%%ﬂb F/Igé ggeﬁezdetég}va;é% k%gygg?r%ﬁ??@gé@nﬁ ér[%&‘g“’ﬁ%‘%?e, Vi a
pr esent at i ol0aFigaer EBMEBGApjectn fosldey lighd swarlnad previussdy ddsbidited. unl ess enpti ed,
the waste bottle . wi |l .overflow Accordi to.sone enbadi ments, system 10
automatical |y p%é%qfﬁé&gkﬁﬁgﬂuﬁ{ﬁt?ﬁgﬂe%g?gﬁh&? I PIEHRC sﬁf’a}%‘iﬁmﬁ t he waste
bottle is efphicetpleAGCONEE AGuhOwsdNEndvhieh Pitvidee ae MaRdiidedfagima fluid |evel
sensor. may be coupled to waste bottle, for exanple, as nentioned above in
conj uAct i on#RiEsHCEThg GPEPEBITYT hHWad@rtery o ¢ BiatauB Py Wét &ct when wast e

bottle is fdbdogGhnk BluBoPFBERE BREFHOSEL oM lcaRE ohO WHRVIcERs 67 A COMputer 17,
an indication to the user that waste bottle 23 needs to be enptied and/or

to aut omat idw@iaygd. sreen dleagpe rattings frem rsyestdnd 5 Quun ) Whitehasdst e bottle is
enpt i ed. 'r&agééﬁgébfgﬁﬁr&@m&@? sg%}{fﬁtém'agéo%ﬁg&eso%e% Hf?ﬂeﬁfs.e%ck&d Luant and
mes o 10, the 0w

el uate 25vol system user of "system 1 typrcally perform
qual i ty cone sahe prefStred eabddigens ofighé presand inyaytiopatdnemntteril Afags ofiser Wt h
refergence tQq. Fi . i r. t riqr_.to performng
the. ool 1 ¢ 7o difiof puPERB il B RERL B R oAl Bl B2 O

8A- B), t hetasenf tayineebentown(stieemt B 5orfir emmeal atine fomdct@ipldtionef der to

di rect syste 0 to wash. the | u f .generator 21. .Duri 30t he generat or
col um vvas&ﬁe%ioehf%f PG 4 W@@b%‘{}g%fﬁ’ﬁ%%h@on&“ﬁ?%w%FWW ‘vol ume of

el uant, forcesaiPhean GRPIPRXY FABoRYerdOvilrdih khidesS21 it Mealighogansz@t or 21 and
R ol I Wl T E PR A M D SR TR S oA
systgm nayRLoVdgRnda ﬁfngm@;]hnre& Bk 8 hBlegrebtRaten@lol dtRedsks ibei ng diverted to

waste bottle 23, for exanple, fight projector 100 (Figure 1C) may project a
fl ashi ng | tRpFxigpighyal0 migstepr evi ousl y descri bed. Figure 6 further

Ilustrates a ssteen Sl ibubS BERIANLEC DN HIRHEBH phfeelR@n cOMPI eti on

of the colum wash, I ch provides an cation o me 5l apse since
t he conpl egdnemtootolumme weals h, firstrutidy nentof teat miyree pafonmebvivith mftricheea

subsequent, el ut] [ OC effectivel-y carri out. . ile screen 677
is displ aytggj,lgl{[té‘:i/gl?’et% gﬁ?%%¥g%%0t‘gg i a}nnra?nufér%rﬁnr%%% 83(‘)5? g hi%]}mrﬁﬁtﬁ'p 33, which
has 2a capaoitpyteot 7 apppoxd saqicatbyfobbrealithtoubh testigg, Aworiitngoh® sone

enbodi nents.. According to sone eferred enbodinments of the present
Choont o gty nbaRf et eSO AR T P s hece 1e

conpl et ed maedle o h@hEBf bARNUSRIZ08H addi@sdris iR AeapPisento @ 4 RENvidl/Yot @eNS Of the
time countdown (screen 677), or in tainms of a time fromconpletion of
collection of an eluate sample therefrom, and, according to Figure 7A, computer 17
presents a screen 774, which instructs the user to insert the test vial info a vial shieid,
25 which may be held in recess 101 of shell 13 (Figure 1C).
Figure 7A further illustrates a subsequent screen 775, by which computer 17
receives input, from the user, for system 10 to start the breakthrough elution, followed
by a screen 776, which provides both an indication that the elution is in progress and
an option for the user to abort the elution. As previously described, the system may
30 provide a signal to indicate that elution is in progress, for example, light projector 100
(Figure 1C) may project & 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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the elution, for exanple, as will be described in conjunction with Figure
/B. According to an exenplary enbodi ment, wherein generator 21 is the

Car di 0Geny83khashhat yields a saline sol ution of Rubi dreiHdo0abfs9duced by
t he decay of Strontlum82 15via the elution, a tinme required between two

effective elutlon OXi ma ce the
Sopropt 1 ot SPREEREBLHE ERRE S R AR bR o 1 R T R s el o

gener at or cmhmmmeaaskl foaeiam;sb oftedciityy ¢aatsrals deests adye e ¢fer f or mad Wth
reference to ure from main u 470, an item

7 user ect
773, whi chRIgRtEy JokBh ek T IRG BEUTHLTSBEGRATE Fbr VB SRR ough

testing. Acgafgi fghat, FoisREBpRME HorEnabEly flRh&E NgN el protiodd it festhdsel ection
of item 773A, the user attaches a needle to an end of patient l'i ne 305p and

i nserfs t hempekdraicriag whew? geakdelus of whioaptityihdeteqed B dha B¥plof an el uat e
sanmpl e t her ef r oMy, @RGmpREGPESHPGIES SrbauE ﬁ)rgr%akt@ﬁm%h”te‘%{m%zorﬁﬁlﬁ&‘eﬁts a

screen 774, which instructs the user to i nsert the test Into a vi al
shi el d, 25VW?9@W‘3 §I€@e7We$1t¢“innn Feoes®, phichofikstreden 673 Hreiidasree | C) .

Figure 7A f;H&% f8h of 0“:1 %tlép%é ?ﬁc@t%’%?@g}ﬁ&kbglﬁq%(:{l%%& £ult30Y AL 8{2 comput er

recei ves inpu e user art the breakt hr ough
el ution, fdinheoazve:d Cmpplatlsmofééﬂbi%%hrough dhtigpr pucde sWhet hleazmrltmdqfﬁatl on t hat
t he el ution.

the utio Ss a Li on.for .the user

?Qw ougﬁle Vl%ll r%cfﬁef"ﬁ@’ E?595 moa%%%{}”gg’g‘) 'YFHH n%) W%I cate that
eI ut| onis ofmemmgeaséusefr ﬁfaym@aaphem oft%@h;%nep&;mee@diwedm&cﬁe&h gure | C) may
project a f ignal _during tha ortiop of the elution process
when el uat é)b ’ﬁbg&g%éieésg@&c‘? W&ﬁgﬁ%ﬁg’r%ﬁ e?‘ier%hﬂg BOGHCWEE AEY F280%wW and i nto
wast e bot t li@mBe dRBdaltthebr, TeSis@aflycebdsabl serbNalg, diich Rt R lacPShi on of the
el ution process when the eivate is diverted from generator 21 through

patient |i HelISESEeasvibpersirsang detting Wweefldlﬁafék‘é[h*ﬁhéhe dopceliB@torvi t y
det egq or 25, AGtRGhSaBivAPSERE @éxgpw!m@mra@wzﬁttﬁé éfut%on%ﬂgoﬁ?%ﬁefd' pt he eluate

di scharged from generator 21 ot her t I ght si or exanpl e,
the nore ragpf aﬂayemttrathhdﬁgVlmtgmmucla%:rqﬁﬁ@veré@g|o§rr@e§mln76ecd vz%m*y)f be proj ect ed

when a peay, ?%ﬁéfm%}n bﬁ&leﬁ%‘&\glké’s'f%ry%s%xsdabeén t%,%cbﬂahntgt c?r}méjéﬁ{e%ate Upon

conpletion o I on process reakt hrou conputer 17
presents aerslmdeewntswc?mptsho‘&mnaweﬁlwh@dﬁa eiemmmha,ilyl frieem tlsa:atcsen 677, provides
an indicati etion.of the elution, but now

in telms o(fe"‘?gra ath%r Vﬁ%glrggﬁﬁpﬁomuélhc‘%?n ‘frl‘f‘engﬂf’égﬂ?el‘ﬁl%gh el ution process.

Whereot he user tAfansfeals 1i%tmd‘%y&iemﬁn&cﬂmmﬂtd%gﬂpl?@eﬁﬁmé& 709, imiate into a
dose calibrator, to rreasurgét he, acti vi {)é t he sanp t he user may nmake a

note of tHBIEH e upss FIoxey PrfK Exmal teiudd rf?”?“? & 5’Wt?rﬁ CPlthri‘tWé‘r %Feference to

Figure 7B, ex@rﬁ 18, 4sRa1: B8 @kschBsd heeBLNE@En e ekt A B, ABRSH Bif rom the dose
calibrator, e user proceeds to a screen 8, which includes data entry

fields for r%ah@f%b fepiing spehaumretah dWith esfengs Hsel inddaure At araiterwhi ch t he dose
cal i brat 0r7735 is shown, somewhat faded, in main menu 470; item 773B may only be

25 effectively selected following the completion of steps for item 773 A, so as to perform
a second stage of breakthrough testing. In the second stage, the breakthrough of the
sample of eluate collected in 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

30 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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15neasured the activity of the sanple and that at which the elution was
conpleted. The user may enter the data via the touch-screen interface of

noni t or ja any of the other aforenentioned deyi ser data
entry. A(j:‘gé?{a)i%sgz\é%@ sonme al ternate enbodi nments, corrpu?}eé?%%m;r@;m?ecei ve the

data, electronicall {hﬁ fromthe dose calibrator, either via wreless
comuni cat i BUES 28d Bbrek QR aRdiFton reasgs tespectingy d AfteT the vewecairBdiby t he

user, CONMPULBinkly RIGHEMS aSELERR AR tnamenh Gl t AR usEHTRYes back to
main menu 470 to performa systemcalibration, for exanple, as will be

descri bed i fisplanjonnstieen’sa the Fpakthreuchgast Bsulsy. t henaeping teehoillagiietddr ough
testing is - I y ; I _Fl item 7738 is
shown, _someuat TaReaT TR hot o EENERTIGEUT S b s g el o P

25ef f éct i veliyitsior detredit, ob Hanthagstrmyoenfyl betitbabotkibtoeplstebtorsults em 773A, so
as to performa secon fa f.. br.e rou testing, .lLn the second stage,

the. br bakt nPoRgRTEES P e aREp iR R B P e o PET VAl Tor Cthe
br eakt hr oughccbeliid thgoms cireadineesl, syatm a0 twireotafl loapgprinfusioatfhyre@0tsm nut es

fromthe conpl etjion of e elution that produced, the sanple. Wth reference
Lo R gor e’ SRt ot aid Gafts A P R T P s PR e G v, 470,
in order tquebideaBd aceOIIIM Binitd; #hd Qrdeh ddalyderiig aakdt ik oughotcdshetiiasul ts, a

screen 781 is displayed, Screen 781 includes, for reference, the val ues
previlbus| y SRTEPEYPBYCT RBCHFEWIS: OISR igEPlace Nt 86 W t h anot her pair of

data entry fiel ggH @i CH iR AUSEIng 1Be ABRHHGHLRY OniRRE Bt he
br eakt hr ough readi ng of the sanple at 60 WO 20091152326PCT/ US2009/ 047034

m nut es andeti¢ie while kgitisa ficaedstathedncakbaelieh destingdpewter vey perfoaft er t he user
enters this,r i i.nf.alijd-atd i ter 17 may
cal cul ate gﬁigﬁ ‘Iti}ﬁ)(lg%ggg%ﬁgg%ehfognﬁaﬁog%Irnggl?\m%%%'t %g%?éggwtaﬁro %ﬁgﬁgfgst results.
Accor di ng toempilier li7dresstis atedeetitdodhvk msirugp hputerio ifdeab sow disspklays on

le 5Limt ts, so that the

ST eER 757 1 LA TR LB SR, LB ogp e gy, et Lhe
accept abl eptefamtly refletop@icpiiciPSpnitha ewpatitre fine,i anfl tkharachdecor ding to
RTINS R RGN TR S I
resul ts ar golRbitsicfatd Ao pRAEEREND! @ flet ParfoSminkhess SR the MM hayrhhier direct
the user to contact the “log{en%r agf%ztaseg plﬁieﬁg ' f ?r gtxargli)l e, to forl‘cler a
r epl acenmento s§EARE A giherein a plurality y ¢ presented; all or some of the
20 fields may be filied in with pre-programmed default parameters, which the user has an
option to change, if necessary. Once the user confirms entry of desired parameters for
the celibration, the user may enter a command, via interaction with a subsequent
screen 876, to start the calibration elution.
With reference to Figure 8B, after computer 17 starts the elution process, a
25 screen 87 informs the user that the calibration elution is in progress and provides an
option to abort the elution. As previously described, the system may provide an |
indication 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 info waste bottle 23, and then
30 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

m(i/sec, and the eluate is being diverted from generator 21, through the new patient

ling, and into the test vial. Another type of light signal, for example, the more rapidiy
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Wth reference to Figure 8A, during the aforenmentioned 60 mnute tine
period, while waiting to conplete the breakthrough testing, the user may

perfotinpghidrakhon by selecting item 873 from main pefsshiéesrédpon
selection of item 873, conputer 17 presents a screen 874, which instructs

t he user toglnser new te 15into n.\vi shield. In
addi tion toﬂ%ﬁhm@ll%? a?'r%rewlé%y desc ed %Wé %'%ﬁc eéi “lfjhsegfipe%kﬁeofi%sr%fﬁl y, replaces

patient |i nexd2Q&p/itwiit di‘et@tddeﬂvtkma:tua&nﬂjﬂommempandn vhiao chativapibess grneedl e to
t he end of th% new patlenf i ne for |n§%t|on int.og the fest vial, in order

to col lect SHPEIARCEEULIEPPHEFErFEHt © Ar FRIIEP PP A tHas &1 818, the

user may nop etsﬁlcéﬁfe%ﬂxp&ﬁ& offieElRtifn, dan R aff d fivie Ohcdaindl@hroy tifel €l ds are
presented; all aor sone of the ﬁOfleI ds may. be fllled inwth prerefgprogram'red
def auPt par%ﬁlfe%?%eum RIACEheM) %fe‘iheH%st‘”éWf?fﬁf*ieo‘ﬂa CBNEREEGES SaPificessary

Once the usglaCRRS ht BBsc@BlBoR o MeSiFade PANAVE! BESahPE, hhgsccaalbration, the
user may enter a conmand, via interaction with a subsequent screen 876, to

start the capicsmeid Griheline japs ndipated presaraRd’ VothrugheracieBncabt er conput er
17 starts tlﬂ%ur@%ﬂt 4RP tli%%@&%?rec@v@ﬁt%%& g%?eahﬂ@ ALABRL BRe USabhiat the

calibration ®lution Is in progress and des an option to abort the

el ution. Ashpussuprocelytodestsen Béd Wllicrhensly@ctselmarmyy p‘ilekdvfcdeh@mtwmdl cation that
elutien is | r f r re 10 may

o o L0 el 30 B8 Ol BB LB BLRSRn R LA © 1O, Ty
when el uat eszlilgatdi meacqt;ed tﬁerannwggewfehmanrrptélomderthm@m mﬂqﬁebjuheass%%w and into
waste bottle ndthen 30as a during that portion of

the el uti orﬁif’%?i“g?:% §VW8WP%8E93\HU‘SE§CS&§PB@%B?H% AL PETR0 Y ARGt S a
prescri bed tihaso siak &rédregshakebriiag kerighedB, fatcnepsanptitr phvics@ f sec, and

the eluate. is belgfg di verted f{& g{c e{;erator 21, through the new pati ent
line, and FMiGiphels desirals pec 1n Hierkalibreyenratie ajq RRtenEi2gRation Ppheexanpl e,

the ypore rapkdl Mot i aa%umgd Faki@Nh whd® dRSE QNS o\ ARSALE BRChutdFBY (e
proj ected when a peak bolus of radioactivity is detected in the eluate.

Upon conpl @Fﬂléﬁa‘éﬁh@tlﬁ@ elution process for calibration, computer 17
presents a scre Itéwguselme&trbne& Wi SRe AR LABLARLLRBr L pitsldi e | apse since

t he corrpletlono tion terns of a tinme since conpletion of the
5cal i br at | mmerglontinahrlepn ot ésed dWﬁeQﬂhbﬂae)ra@énat the am$t semictdeer! waraple cont ai ni ng

the sarrpl € oq)leﬁf%nudﬁa %alcu%tlon sE?s,g&lﬁa} éﬁ’g ) ?qlgfiﬁtdo atbbvé %‘f %éunc{l%rmvggt activit y of

t he sanmp ed on screen
87820Wt h PhgmfehetSBréirﬁrce;maletytmnﬂﬁ oriced:88, mpeeamt&aamseﬂ‘hzha&om%ei ved t he

coL VLY RS SRS onc Sl Lok 2ot L Veer B pcseds Lo 2 screer
tine, W thykieispeeide bk asdreheapptebiiinfofmalontt eRioudttadiood thheugese
of the automated procedure and that provide the user with opportunities to modify,
override and/or abort one or more steps in the procedure. Regardiess of the
25 embodiment (i.e. whether system 10 employs an on board dose calibrator or not).
computer 17 may further collect all quality contro!l test parameters and results into a
stored record and/or compile a report including ali or some of the parameters and
results for local print out and/or electronic transfer to a remote location.
With reference to Figure 9A, upon compietion of the above-described quality
30 conirol 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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calibrator nmeasured the activity of the sanple. Once the data is input by
the user, as described above, conputer cal culates a calibration

coeffi ci Qﬂé’zm}@ﬁ{s%' 0, and presents the ratio on a scpge 80s4fgcording to
Fi gure 8B, scrreen 880 further provides an indication ? /‘ihs%eg? r7abl e range
for the callbratl I?PHO and resents an gg{lon fﬁoh the 15 r to reject

t he cal cul afoéﬁx?rﬁ? SCRHICE Y Q:g%tc RS Q58T OTREY O S PR W Srputer 17 to

recal cul at ealishfds ﬁtaetm@ephdmaceut&sz Plagéicotish yf ABBhiteediatDamratdner nat e
enbodi ments of the present invention include an on board dose calibrator so

that the enﬁpwédlgém}’éa% 981 UROBRPFFIBSI IR dreoatyicE AT SUPES D SPeps, whi ch

are descri befh ahey Sreivhith £ éﬁﬂ’a}tﬂeﬁﬂoif\é fgrale%pﬁbwc%ﬁmﬁn&%erf Phigthe quality
control procedures, may be automated his automated alternative preferably

i ncl udes scideeiicshest mumbst it iaentersd Spths ustr is Fisinedissemial 120bve, whi ch
provide a Ugehn@fod e %XE%@@%H%J&SM é:%%ﬁ@{s aQ:JE)c%R Hhtﬁélﬁatr%hé‘@es over the

course of the aut omat pI’OVI ser with
opport uni t ileBision. b thy nsepeetersitibepatiomt/identidbgrdn mmé)eommptﬁer Js?tchp:sts,l n the

procedur e. R?Q?crrgcne%%@ t%f gep?o a%t% n%)?g}v g%(%%t léne anf‘}\é\hﬁgggﬁﬁrpt eém %én%% eerrpl 0yS

an on boar d“dog¢"¢al T orat ct all
qual ity condir ol sxtbea:peqﬁacmma@’ﬂr;sesamdd besathpigen IMiaclads otk ediry @elds by and/ or

compile ar rt _incl udl or so f the paranmeters and results for
" ocal or e Bt fa ki a1 TR BRE-ERIRE Poet PR FaBEeT sEmeh oW ¢ h
reference tRidsinge fAAd ilpaNpe Prgrahied dethult Paaabenewries teibadagual i ty
30control tests, the user may select an item 971, frommain nmenu 470, in

order to diOP%Qf’ctosci?%]%%qulWef%%egl n a procedure for the generation and

automatic infusigmn @ferdcé %@1@9@98 W?—F@rﬁf; B?@bes'rﬂ)tt QO@asz@ﬁdu HEiuaﬁf%all?z{eeV' ously
descri bed, system 10 infuses the ient with the radi opharnmaceutical so

that nucl e&r (i pRgieSRfugion.agPHgT Boilkimesent a Wfi@mge){lamﬁbreen ¥ IPEmicgcanner, can
creafse i mages of, r?zlry};tﬁﬁ UM Plsct 48%1@9&%;(?@% dmg%'fﬁi g% \ ﬁb@?q
cal’, radi oactive rad

r adi ophar naceut | via detection o £9°6h Utﬁﬁer efrom
Accordi ng twedRi Qﬁar @ngeﬁpummb“nhcséb@nﬁliednccummtetrémp%me e:oquwamm th Thepr esents a
screen 972 whi i ncl g?SA ta entry f or...a ent tification

nunber . Th?%’rﬁladaescriepl ati ?ﬁ?r ert nibo 1§ne§£?tgtthe %r 0??1’%“15%§ i s retai ned

by conput epurdy33,iyet aeniptsne p:ooﬁedmmﬂfnntlhﬂlspe,rstysﬂaﬁmto wijigtendpaicanet er s
atient's infusion. After the user enters the patient

associ at ed. )g\%th t eéelg é

i denti fi cat’f'6i™ il Snt AR SFFCTY PAfFQNBPE AP tBe uSeh tBRognAsiop e user to
attagh a ngwipR! if @Rtruldpien@neriilea, iﬁl‘dra@ﬂnﬁ bR ueatib el thd PanPfas ¥ dereeh
subsequent screen 974 presented nputer 17 includes data entry fields

by 10 whitH thengeew SHepriaes asy ﬁ%ﬁmp‘@ﬂlaﬁ%%ﬁl%aﬂfB%rﬂterpéﬂ@tmlﬁwawc i nf usi on;
all or sortz%rr@ht& h@{nfekf%lts%ssc%%wbﬁ wiHidhl 18 Shdvwh lwfilgbmpé@ -RE g5 AmEdsdef aul t

parameters, he user has an option to change, I1f necessary. Wth
ref erence éntﬁ @W@"ﬂg@ fof §ysisuni® 18 3tarislspatient inhwioai Pusnelighnfasiorant / sal i ne

computer 17 provides the user with an indication that the infusion is in process and
25 with a option for the user to abort the infusion, via a screen 976. As previously
described, the system may provide an indication that an 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
30 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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for the patient infusion, conputer 17 will present a warning, via a screen
901, which 15i ncludes an option for the user to direct the refilling of
punp 33, wha@dsdhRsequent screen 902. Once punp 33 hascbeemoedidérd,
conputer 17 presents an indication to the user, via a screen 903. According

to some enb dl npﬁ%}%%rtoﬁagtygt Jen ggeﬁ blo?us of?adrlcljal& 1V1 F%et% ed hGhe AL LEMPLS (O

proceed wt mﬁﬂ rec e ‘frfusion” and pr esent
anot her scraeﬂc hhakcmﬁﬁwum1mhh£mﬁmmn1mexu$@ﬁ7hﬁaMﬂnmdMQtM@mﬂ&iﬁm}

20possi bl e, t isn refill.e and, as. user .to refill the
punp, as |n“§8F€ ﬁ”%ﬁgﬂhVﬁ%WP BiAmeT s 1 PHFW%3§”§§%FFQF§HWP P%ne of el uant

for the patcembuknfusionspl60 IRh@ErvIf RS i888IESp@ s&e&LenR. 975, which is shown
in Figure 9C, and allows the user. to enter a_conmand for system 10 to start

the patient infu¥it®rurtheprefsigrce felipwe 35 %ﬁeenc"aﬁﬁm%wnlef%lp@w YELIY he user

wi th an indjgatei @iviipamdRg, bid{-dks ORrdus tihd %@9%&%@@%&5%*\ a option for
the user to abort the infusion, via a screen 976. As previously described,

the syst em imisiopfiniosterbdasn (demighatest hasweantiag tvemvestiend lings).i Ehaspsigieigness, for
exanple, 1ight, %%@gérc%e &Qﬂps ﬁLgy 1 GrofBYe ol i e Jt]kﬁﬁﬂ'fﬂ)gv i ght

signal during that tron o utlon pr ocess en eluate 1s diverted
from gener atwer foRd givian migtmewé&htdoset weicBOBw rards conto!lwhSrexboplel by B8, and

t hen stead I t rtian of the elution process
wnen 8ct 1 vr Py PRl bR K AR, hopn L O el B bis R
t hreshol d Hﬁmmeaﬁhedmnﬁﬁmgexaﬂghepn&'Gnﬂﬁhbsﬁeeoﬂhﬂvhhﬁmﬁhﬂﬁh&hﬁg bei ng

diverted fro ner at or 0 n ient |ine for fusion into
t he patientP rr?}&%%‘f‘ &“‘P%’ep(éveb?helhlf‘n‘g#%esgeé‘ﬁ?fm F 8‘%@8% B, e%l‘h@l e rapidly
f1ashi ng | ixghbactipiteyh@oghyy fod @§etddupess oY a Reatpleb) R6t @dcwhema peak bol us
of radioactivity is detected in the eluate. At the conpletion of the

i nfusi on, &X%EH aaHuren lexel¢f 8)51myEne Efpﬂ%?%uteePEiwmaeﬁ nhGPrARGE user of

the ?9”13' et f%?eriteh%zdtm;dk'éft%pr%%t SvbhiR, B J38& 1d Bu%m@é?ﬁﬁ:'le@%vb@n Conputer 17
al so di spl ays a summary of the infusion, per screen 978. 5Wth further

reference renshiggtraad deiraleicHenivo 6t whomwe i piogpetit sisetioes parthe ide of i | e

(activity f{ﬂglgé%:?zgo ée%()ﬁem g@sgeé’aﬁ&f@%ﬁm\}\aeﬁesrrﬁ% v beafied %Il{%\%ﬂh%)cmflr% th$hos

i nfusi on/injecte he two vertical I'Ines)
- skilled |nofMEngEMgmmbhamb@mmcmaﬁmnMMHWamhﬁ shaplengob feckibakfroof i | e depends
upon the infusi ven vol u h flow

t he dose, i C
rate i s coﬁgﬂwzgg%dm? r gnﬁpgmdnl tﬁimﬁgnﬁgggngn%ﬂW%%“ﬁﬁﬁﬁ&g%”drives
f1 ovedt hr ougteliche@npat tegnt which eumand iuperntddne damdial tiobugh the generator

at a constant rate, in order to collect, into computer, a plurality of activity
measurements from activity detector 25; the plurality of measurements comprise a
characteristic, or baseline activity profile from which the computer 17 may calculate
an appropriate flow rate profile to control a speed of pump 33, in order to achieve the

25 desirable/effective activity profile. In general, at the start of generator life, when
Strontium-82 is plentiful, the pump is controlled to drive infusion flow at relatively
lower rates, and, then, toward the end of generator life, when much of the Strontium-
82 has been depieted, the pumnp is controlled to drive infusion flow at relatively higher
rates. As was described above, in conjunction with Figure 1D, if a desired

30 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 vaive 35BG to divert a flow of eluvant therethrough

after a sufficient volume has been pumped through generator at a lower flow rate.
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Strontium 82 remaining in the generator. In the absence of flowrate
control, activity profiles may change over the |life of the generator.

Fur t her nogg.0do8sp€ak bol us of radioactivity, parti culp@li«hﬁézd‘(,g[mi,ﬂj ect ed
doses froma relatively new generator, may exceed a saturation |evel of the
i magi ng equi,pnent, i.e. PET scanner. cording to 15 referred nethods
o L pr a5 AURoG SHBR RO SORAGPs o i 9Rer EFAE 2oty ToREREISt ent  and
desi r abl e/ eblieat linee305aadiveridnye witaf 3 IBEBisfsorto @ateand fldwpeatimdasougpver the
life of the generator, the operating, speed of punp 33 may be varied (both
over the coh}f@%%&flego%i%i PH‘H‘%EH@F%H‘ FTEPSPY tnmuinN] BT 81 Righsr APct i on)
accor di ng t gf Bedhacdpsh ARG b b HEERCHRROZD forFHe i ABlhaday be

i npl enented via incorporation of another 20quality control test in which
punp 33 is BpErdted to drive flow through the generator at a constant rate,
in order to coll otk q’g% r Al A : enent s
fromactivity de%%%sgb%ﬁagﬁ p uire B%fﬂlt% g‘?kdﬁg)gg%frsg%%%b{:%ﬂpﬁgﬁtgga

char act er i stse®f PBF strasiobiferghaguteniitapoppbiiow.dof eampivhircterehey mofupioter 17 may

cal cul ate pr j . - at. ile t | S f _punmp 33,
in order tgﬂ%c%‘l‘ éﬁfli{eéwaﬁg&fglgg)\gcﬁrg‘ﬁ%%gg‘3&??5\’/%%%3‘% ir’ﬁ £ I&/ &rtgg ﬁ?megwlen general ,
at the st armetbddsgerebiatcoronbistbasy oflaeiviiStpraints ameinjeste Hevat, iaf wlell at he punp is
contrplled to drive infusiaon flow at rel atively. l.ower.rates,. and, then,
Loward t he "BR "BFORies 8T BerTEY et Sl gy A R 82 has been
depl et ed, thR&wumpohsceaniitioliceds toadrive infusion flow at relatively

hi gher rates. As was de@pri becﬂf above, in (gonj unction with Figure ID, if a
desired 30 infudti8W] i hj CErORPYPEPs At Bepgiomsnsputedild sopyRT thehat is, hi gh
enough to GhRFbE sirdfarfUSTWIREE ke Ph8sS Wehiifidtion hlnAverlhd ptahed: R8ugal um of
generator 21, by-pass |line 303 may be enpl oyed by adjusting divergence

val ve 35B0 2% SJG%/%IP%”T&@'{FIIS 8l By rém}é%}nfor f%grﬁ@teh A iFgHiiEgly.«r imadgiffan ci ent

vol u has ! I Accor di ng
(o ths mothon EnBRE i EaHa IR Sy ok i oRRhald S § oy ned 1 nt o
patient |i meaddosporade devicgdmbecvetonicalsBansfgredde onoordhareramathe f | ow of

el uant thr - 'E]? , eed i.,s increased to punp
el uant at g&ﬂ%ﬁéﬁgﬁﬁﬁﬁ % a eg.'?%dgr%ge}lt%?’ %H%agféﬁgfl %grr?fgtgetﬁeo it PO pati ent
| i ne 305p, rdnorte campretdrs, oM wireléss eotinghieatidnf drewablatennection, for Eoamsilst ency of

activit rofiles anmong injegt dose an,greatly facilitate the use of
PET sca%n?ﬂ‘éerflgt‘n%?ﬂ%%aﬁ‘ﬁ’ﬁlf Jﬁq(ﬁ%@% Iélgenbe? ]fC“IO(W\‘/gr ¢ B?Of%%%f?f‘ﬁlteel?a“FW coronary
per fagsi on mifaerehagion, (A Kiey Mad by encypfddSbomarsintseish bv&aRd ingi-at TR coper abl e
according to alternative nethods, (iﬁg chi ev? consi stency of activity
profil es aRBifgePAFSEPRYCHsRYLe Bdudpa) for gemple ohdpespiidfirisrmticavel  of

radi oact i VigkinRehPsS: BRGH shddh ih@Bain 008&80al Whidind§«dBSChikRgd bel ow, in

conjunction with Figures 12A-C. o
- parameters, for example, corresponding to the activity profile, may also be collected

and electronically transferred for analysis in conjunction with captured images, for
25 ~ example, in order to quantify coronary flow, via a software package that is foaded into
a system that includes the PET scanner.

With reference back to Figure 9A the user may seiect an item 995, from main
menu 470, in order have system 10 perform data operations, such as, archiving a data
base of patient infusion information and quality control test results, transmitting

30 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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Printer 117 (Figure 1B) may be activated to print out a hard copy of the
i nfusion summary, on which the patient identification nunber and perti nent

i nfusi on @pdyRYsi:em paranmeters are also printed, for n
Al ternatively, or ‘lgnn addi tion, 15according to sone errggglﬁ%e%r%@fmf*he sunmmary

may be downl oad onto a ¢ uter readabl e storage deyice, to_be

el ect r oni calcgl@ec&’gé?ﬁsg?@wt% t6° ﬁ% c%lfrs%%%é“t?l@r?ﬁ?’é‘g?}%ﬁﬁ%fvg@ dsigFor t he
summary may sperabiedih] e byrdntanst er § Rdal @ réhiste @BRPAENIR B hRAPL €
conputers, via wreless com*rug}jrcati,on or a cable connection, for exanple,
over an i nt FERE HANVRFRORINI? B teehEcs! RERPREPCTSPRNGS TBBRICRBIORFGYIEEt pri vat e

patient 20i BfoQIdbRLhOBr spPRert bt 8RB YiIrAE: ARGEMPE&Hp Okt Leh@BsN ssion over the
internee. The one or nore renote conputers may be included,” for exanple, in

a hospi tal fasfigitae smaronTigyatsypem anerein sndonainiergcsystem and/or in a
medi cal 1 mging HYsheMy hF1SHaR, BALATEE CLS coth te-‘@imlte%kpug%?rl‘I%&stggnd' ng to

the activity profi may al'so be collected el'ectroni‘'c transferred
f or anal ysi wbing livengfumsts of isdhohn dechidad edmamages, 4700 Wb exaerptiests i n or der
to quantify. n f.Low Vi of [ ckage that is /loaded into a
syst em t hat Iteﬁﬁ%@dgé%p %tﬁrgwﬁéﬁdegf:h%ﬁ%%r& sats eRﬁWP ﬁlrrl’g’fggroéﬁéglnﬁgﬁwet o Figure
OA t he userTiraiirestidrgrovidnl vt emp@5 7 fsmonexygicil yrigd oudhédsin,ifor Odables have

syst 10 perform data operations, such as, archiving a data base of
oac dlt T niTEroR RGP rRCToR s apaoy R srh §rrrast § ue FUBR ansm t i ng
30patient ithf usivath SEHBE Y theshedsid f iMSBoRBIS&ISIN0:a86n deMpeesn, and vari ous
types of data filterjng, for. exan%I e, according to date ranges and/or
patient i deAEISTHUESRISHOHIRAYES desipdo assmiiaball 6 2y duieatovebirom csgt i cul ar set

of data andoorikRa SATRbdRu: SHBFRRY CGRRkl Rhafif] AbR &6l Redficdlaba
Additionally, certain information, which is collected by conmputer 17 over

the cour se #§Pusapsf Eintuiies irgseh cirad ORmaytbeaetipmess afipsicamviopersatoin, may be
trangsitted 1A sﬁ?%%%ne&rforrﬁw &nﬁ&%ﬂ%gﬁﬂ@% J0DNERLHYin2 X531 S and/or to

conputers of t’ ~ Support” person mal nt enancer’service providers
and/ or suppbinding patfent ifeu¥icpite Tiiek firtexehpinentisdicomddyent @mpiher eby

S5facilitati r. i.gLen S r at i.an.and. mai nt enance.

Tur ni ng n0\|5\r/9 %gaqgil.gﬁ"rerééni%%%d ?S&t%est&gg}ﬁpﬁglrméghgﬁ? &Y P& {?etgié%iedfobur gi ng of

t he t ubi ngblowmesoudtheayisheinckOthisbsemmmringrdl rerdaidinicRhugnd mdERate, A7H. Wen a
user sel ec%s. ittiﬁm 981 co@rﬂ’%ut er, 17 .(%ui des the user tg select either an air
purge or a'*SAMHABS pOFYETITHY AHOERET IR TAPBITHESYHG dBH9m & st s not
expldoci tl yadoslicd Tukndi@bed INis nbQlepRicTahi REl 3ORE GEsysRS I RepdrKas.f or saline
purgi ng should be readily apparent to those skilled in the art, with

reference ¢ PRETEYHRPEPISE TGEeNFHHASIHN e PreiRihaubingisarriiciiort Yire 1D. A

sal ine purg@gn ek, 6itkd birts mPBlokd 0084 heBedcPatS SiH S L}Rﬂ;ugﬁgl?nehn@r Aris
renoved fromcircuit 300 when a new generator and/or a new conpl ete or

partial tuBPngpruemiss bpiidhaiunetipn and theiasepsigmgerodf geheaoubl.ng i nes of
B Rt LT
25 instructions presented in screens 983 and 984 and selects to start the air purge, for
example, via screen 985, computer 17 directs the controller of system 10 to carry out
a complete air purge, in which pump 33 and divergence valves 35BG and 35WP are
automatically controlled. The automated air purge preferably includes the foliowing
steps, which may be best understood with reference to tubing circuit 300 in Figure
30 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 connecied directly to one another, in order to by-pass generator 21; if
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coupling patient line 305p to a vial, for exanple, as is directed by the
conputer interface, in screens 983 and 984 shown in Figure 10. The air
purge i s vigsiohadke for bl owi ng out the tubing |lines, pheuehywuespving al
remai ni ng eluant and eluate, prior to installing a new generator and/or

oL 2y RS 0 AMOOR, | ok 0B pencrator 21

is not depl e used I n system it is
i npor t ant tibrdugh passatdrttd rgerieraataptabpn;irefilling ppup B ngtitdveandyizinng | i nes of

circuit 300 with air,. so.that .air.i.s_n acr. t he.generafor, since
air through’ g8t 4P81°2 fﬁ]ﬁf}lrélg oi}lﬁeggé%gbﬁv‘xgtbﬁém?ﬁ?\%f ?néonthgﬁ/ﬁ“aﬁ aseptic
nat ure of gesesr ahahidlporARCcaltid sigthtoamgl tief02e80e abDaH b Intockcaalt he user

has follo .t he 25instructjons, presented in screens 983 and 4 and
el ects Lo SHARTEEHS I RMGET FoR R Pt T COrEeR U85 cofbut er 17
directs thgseants@bhiebe QhdSYSidePnlBivbRetRal0B5B@, TaMPLet e air purge, in
whi ch punp 33 and diver%ence val ves 35B0 and 35WP are autonmatically

cont r ol | ed.2upHEtiGHSRBFARIAP FapURG B SPRTB! v i ncl udes the fol | ow ng

steps, whi ch nmayypg,BesteriHe ahiQode Wolifab 6 LELNEGR: 1tOn HIPEBY redif cui t 300 in
Fi gure 301D: punpi ng any renai ning vol une of el uan% left in punp 33,

t hrough | i messu3d(0, m8Gdso [RoEcearrd vBOBasclesionaeeitynP?] &r ageraiafselupi ng punp 33
with,air a i -al h |y - w, into
wast & bot ¢ 1G4Sl Lo "R 11 RS prem o R g B i Fect i y
t 0 one anotdmoving an od,depleted, deyerp@ms sndyeseepEiibing 2itics, pfior to gendinatitbr 21 i s
depleted and w |l be replaced w.th a new generator, Jpunping air through
gener at or 27 Ig%x%;rag%r, %%b%’?lg% Foe]j‘“cft bF & ]idf:(l?%nn ge ‘p‘lﬁ{?g‘“?él %Eq%gi % nERE ¢ hen

punpi ng a petdriiap tofonic@nt@idimdnbl curghutdriinesp3@2ogrdoded B80AIcanet 305p, into the
vial, and then a,.remini.ng portion of the air through |ines. 302, 304, 303
and 305p, PRSP IKICH BAARHCEC REPEIR oot SRy e BT Oy evi ous
descrsi pti ogugk oHr\VQIrIBNGE sHRtNGS A32BERd SaMPIifeidr tiRRHbSloRoMpster st 0od how

di vergence val ves 35BG 3§V\P are automatically controlled to carry out the

above st ep@ay further coppale thip HorHI3EIH RICHE &GS REAPENEERSTHPE at ed by sel ecti ng

i tem 981 f1,am B ifiB R Yepdh Qat Hﬁ% a@lofPaifa ACERSRRDNMhbedI8 58186t 1 On of an
item 991 for generator setup. 10Wien the user selects item 991, conputer 17

may pr esenthippmeope deretebeengiaiod apider dippasalmpyin nemapases. dackdepicet ed, gener at or
and a set i j : i qr I i g r, or an
opti on to iufihidol hlEHeRh, 3 dambRRF S il AR AIALEL,

Accdfdi ng Acosimetosinso dinbeditnsnts obsypiatell that imduderap-cpeaigd arforedtivlo cal cul at e
an anmount of, activi.t et ed gener at or by

acking. detieorrpPor iagh sl oof BB s P08t Reer PSR “an Ena of
the |ife dhfotheiogensiakat fromamptdoded hbelimmyatfadhiddierewonpi l e this
nformet on, along WLLToer bert Lnet cenerator, LIS R s M0 @
that may be employed by system 10, in place of circuit 300 (Figure 1D), according to
25 some additional embodiments of the present invention. Circuits 1300A, 1300B are
configured to allow for alternative methods of operation, to that previously described
for circuit 300, when a relatively even, or uniform level of activity over each injected
dose, along with the relatively consistent [evel of activity from injection to injection is
desired, for example, in order to facilitate a quantification of coronary artery blood
30 flow via PET scanning. Figure 12C is a schematic illustrating activity profiles
1200A, 1200B for two injected doses, wherein profile 1200B has 2 more uniform
level of activity than profile 1200A; profile 1200B may be achieved via the operation
of circuits 1300A, 13008 as described below,
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shi ppi ng the depl eted generator out for disposal or, in some cases, back to
the manufacturer for investigation. An exanple of such a report is shown in

Fi gure 1kyo3QhGeaidi ng to those enbodi ments of systempd@uthas gl ude an
encoded i nformation reader, conputer 17 may confi rmthat t he new gener at or

|'s proper by pr O& &R %t%gsxrﬁult %d@ g_}ng 1[@hagshed$h sho%@ eac %91 l abel /t ag

attached t hereto: are sch AR er alve
i nfusion ci izAHBts irki3A0A geﬂn&@ﬂ&zﬁxhﬁ‘y oﬁayh&iémgratpﬂemb@dfobyorﬁysie&”mdm in place

of circuit 300.( ur ) 5sone dd|t di ments of
the present® fWéE rﬁﬁ@) em%@%@ﬁaﬁ BBHE gﬂ)?éd?%%al | ow for
al ternati Vemﬁ?bdﬂ&ﬁ'ﬁs@f:iaﬂﬁkﬁﬁﬁﬁlr@@ectﬁ @ §hatinpaeemdusion, desshd fedivker circuit

300, vvhen a relatively even, uni farm | evel of _activity over each
i nj ected do¥eye giré)%e“i’/\nl? ﬁ“@ﬁ@#e@?"&fﬁ &850 %BH%‘?‘@@H@AI 1@’\9@%“@@’ b§ctivity from

injection tgrdpiesti RbbdebiodRS! feffctifchiflANBldewit Rsicd@ishbipifacilitate a
quantification of coronary arteré bl ood 30l ow via PET scanning. Figure 12C
f

is a schen&%fémlllollm%%iai’ﬁ’g‘m&’éﬁq tdpsgibed phavg fa@malt 38200B for two inject ed
doses, wherein Wl@lfré B Ji%ggzﬁesf'@éui@IWAemHi'ﬂHIfngriﬂget %{'ﬁ]ewgils f;lgésbﬂ'ﬁ &y than

pr of i I e 1200A; profile 12 achieved vi a e operation of circuits
1300A, 13008rcais 3¢k sopityeg o lévxpum;SB Firdcheisdtepecgonergior 2808ro ghmche 1D),

das“g@ 1 g ﬁﬁ?eds%lga:’%{’t‘xs'ﬂ%mg;%ﬁtﬁ c%aft!—:: {hglﬂécﬁ?glcé@égéiﬁ i£ Oyl {,:9 c?e?éc?or% grA‘:’" 1300B.

boun of a shie each circul t
The shi eI dlmteamsambl %guoerEzaﬂaﬁjmhelfxlimsmawsmcsﬁ&&@GA,andLBﬂQBem be very

simlar, ects, t.o shie g asse s descri bed
5above for ’?9%@8%?? 415‘?‘[86‘[‘1%0%?%%{@%‘@ &rcélggﬁb%?%ﬁq‘%w}t“gcsl@d@ﬁ@ 1300B nay
be arrangedubthd fner®SpeLith tsqo&ahi@lldownmmﬂw@rgdﬁb@bav@wmdmﬁ h respect to

shell 13 of system 10 in a simlar manner to that described above for
circuit 306ircuit 300, and; vehigheacpommofptesths Biegiouely fessnbeddukseing Fiueh ng, 1i ke the

previpusly 1igges! Bedn®dst fal&ﬁcu@@&) cROHATN00 K §9@TY Yicludkoa PUTP 33,
r adi oi sot ope generator 21, hrough which 10the filtered eluant is punped to

creat e t helipesiperaettiond valvigdfaS ingerated iptp lﬁ’eﬁaé‘t‘ﬂ@)% 1pg 303 meithat circuit

1300A may be operated, for example, according to pre-programmed parameters of
computer 17, in conjunction with feedback of information from activity detector 25,
for a controlled by-pass of generator 21 in order to mix cluant with eluate and,

20 thereby, achieve a relatively uniform level of activity over each patient injection, for
example, according to profile 1200B of Figure 12C, It should be noted that, in
addition to the controlled mixing, a flow rate of each injection may be varied, if
necessary, in order to maintain a consistent activity level.

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

25 circuit 300, eluant reservoir 15, pump 33, radioisotope generator 21, activity detector
25, and waste bottle 23, as well as the two filters 37 and two pressure transducers
1334, as in circuit 1300A. In contrast to circuits 300 and 1300A, circuit 1300B
further includes an eluate reservoir 1350, which is shown located downstream of
generator 21, in between first and second segments 3054, 305B of the eluate tubing

30 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 volumne of eluate, and, then, when
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waste bottle 23. Figure 12A further illustrates two filters 37 and two
pressure transducers 1334 included in circuit 1300A. G rcuit 1300A further

i ncl udes bing line 303, which is |ocated do f24di ver gence
val ve 35§gpzﬁ%§§”%ﬁ circuit 300 and mhlch acconnndat£@§lﬁgﬁg?29¥ously

descri bed eluant/saline flu in contrast to circuit 300,
circuit 1300NCrEGRecHEe] 1%%4190‘%%6%0 ?lioﬁf’e%‘f*lﬁﬁ?%%PF?WatPGW%“\f%SeW%B?Qﬂ egrat ed

into by-pasghd ,4sh ihé 88m3R3 88, ﬁz@%ﬁmﬁkﬂe@%e%pé&%@@%ﬁ@sﬁt@@v&@ﬁé@ﬁ ed, for

exanpl e, according to pre-programred (f)ararret ers of conmputer 17, in
conj unct i onekpmelqutrté@d@a@ﬂam@fimﬁ REEISRR3 {SEhioF ¢ R L IISFHEN: vhep EBEENTS, for a

control | ed by Pasgy ofscORNELAYDK 2k llaATdEnolR Wi RLURDL Y bl ghuat € and.

20t her eby, achieve a relative uniformleve activity over each patient
i nj ectdi on, BorB.exanpl 205 d@b@f@kmsmlp%& mmebfm@@BGCbﬁ) frithpnencids2C. 1t shoul d

be noted t hgilhat régeﬁglg l%ﬁ()orﬁfotr gxa %o %9(515&%”6%@ @eﬁ' A%0u@ t[aé OVl ate of each

i njection nay BeVar ssary, in or er t'0 MRINtain & consistent
activity | emeérvamgzgrreeteﬂ&Bongshmwmm%sznwmmﬂctwﬁﬁaﬂ&tmrrﬂfil zmdesngbedlaske t he

previously descr rcuit 300 ant erv u

r adi oi sot op el[bge‘?i‘g?rgffd ?FSEtkem‘a%et’ F\%F‘f“%}l gdesu 1(51?[% Bang, gf?ﬁﬁ V@vﬁ%?% Bg%t tle 23, as
wel | as therctodactd fbf EF&gehte anitle 1 YIBIQ) DBk rdceRASE OSE sBovkB3Fipas in circuit
1300A. In c fg% gst to C‘FE/V %,St\li 300 and 1300A, circuit 1300B further

i ncl dfes am el e EREAGI M350, which is shown | ocated downstream of
generator 21, i mdpebnReN dlstitlvotthsSECORE, 1ﬁ$&€ﬁ6£r313§@%y @B of the eluate
tubing 30line, It should be noted that a punp is combinéd Wi th reservoir

1350, for eschipt emowiusiipan agtiyitg WEhgEr prefpigBionsioe prapipke. likeerefa di ver gence
val ve 1335 oi’ii%li‘ﬁ)th‘hq: rét fahtide fn%i%h’e&’ﬂne LIRS E &SRy ol r 1350 and

tubing line segnent , € assocl at d punp may be operated to draw in a
vol ume of ealcn‘at}edet@m% thghs usddén contl emyencesovaledovit38&t@i B38et to all ow

flui com‘rum C [ese i 5 d. tub line nent 3058,
the St ) CBE SRARACEETEO BERE i bl i B IRERFE UG ¢ ubi n

l'ine segrremt:uﬂ@ﬁ&d o npﬁﬁpientgemmmeﬁd m,en nm:esrsanja, wevrageingetivallsve 35WP i s
set to direct flow.int atl I|ne 30 Wth reference back to Figures
S3a B, o1 datareaba Byl Riselinhy BOTaRERy e Ay BacGh 32604 o f ur Cher
encl ose el yRhftht PRV VOdnsdidoP] 33E0thateX a0Phsercard RO @iect? 26| £@tr Wohla to house
the eluate reservoir, may extend al ngsggse wel | 255, in which activity

det ector 28lopsneigdastishet s chefhl o beipediarcaprd hayaganes! 205 nmay

i nclyde angthebn igl\@eact uator receptacle for divergence valve 133510,

simlar to rece}r})vt acle 253, shown in Fi gure 103A for divergence val ve 35WP.
Col | ection of dibrther ystranasdo Bizuets daAeB. i shoplddempist that 8BEnativay hel p t o

achi eve a ppre, %fb%éﬂ%gk'd‘fb E%P E\A%bm‘ﬂ%ﬁ%oneﬁ?& h%&%ltde%hbeﬁ fy. exanpl e,

li ke that o pr o , according to preferred
met hods, felwbaﬂﬂowmlé@%vmr%edm@mom1@@51mwrmsu§@dpte@ercontroI t he punp

associ at Edln\% t{(])nrrr?a eelill\é/) (Q/ mul%?l% ge&é‘émrs ?srmén%o}l/éacf %OIV i 8 tr{ﬂ?nrc]:tlgzll ow rate and,
t hereby, maintain t consi st eh

25 with Figure 2A, to help maintain the relatively uniform level of activity over each
injection and the relatively consistent level of activity from injection to injection,
In the foregoing detailed description, the invention has been described 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

30 invention as set forth in the appended claims.
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activity level across multiple injections, and, when necessary, to vary
injection flow rate over an individual injection to maintain the uniform
activity level. Feedback fromthe pressure transducer 1334, that is
downstream from detector 25, and/or froma flow meter (not shown) pf
circuit 1300B may al so be used to control the varying of 20injection flow
rate. Wth further reference to Figures 12A-B, it should be noted
that alternative circuits may be configured to enploy a conbi nation of the
met hods deggekjidpgd for circuits 1300A and 1300B. Furthei nore, sone infusion
circuits of the present invention may enploy nultiple generators 21, as
ment i oned above, in conjunction 25with Figure 2A, to help maintain the

rel atively unifpr evel of acti.vity over e injection and the rel atively
consi stent."| evepf‘) g%lligec{t i VTS S i%j %Y:S(t?‘i]%n?f(g’ i e c E5HALeS and’ iHiusehe
f or egob ng raléogar@tecdesds,idaé baurk RBmpNYIARLIpAFHAS 1REL BN dATAT IHR&Js WD

reference to specific enbodi nents. However, it may be appreciatéed that
vari ous mofisnfeagndissheldléhargewdignandteiespape hbthe deparei Wy rcont t he

f i ; . i ‘ | .ai e i
scope of the.3QLIVENH QNS §h ein@gez@bc’)ﬂ{l%gfsege n)g ?%5[%2 of 1Y ?‘;igm Saggl%lugl m

1. A cabinet structure for a system s and
r adi ophar sedeutdlghhs a filse upberucpaniey CHPrinsi g Agloat pacan 4 1ddhd Wpemhi ch

the system.is unt ed, and a, shel |l 3) surrounding an interior space of
the st rucblrEndThe) fil o GicTop Sisc 5o Al <1 Po@ 1 (Lo Herinar RNt presme

shi el di ngbasgantied £:220)rsOflcdienS¥sh&@peanth §N6wsheld phAGhUt A @pfkf st
upper opening (13%%blnto the interior space, a second upper opening (137)

into the FAK&HFoRNGpaide virvd @npagcesscpanel a (it82ompanenchi s tthaipipieldir@peni ng
10 being d first elevation, with respect to a | owernost portion
of the ca%%%@%gépﬁéé?ﬁF@PeéﬁﬁkgﬁgﬁB%?W§§Bmfoﬂﬁﬁﬁ@ﬁ?%P%%%%@Egngéd%#%%t
conpar t ment coptaih hevshi Bt 0ZB)aFIBTHYYom WAENHE SRRl RGP Wi Rind ﬁeh%} iipkerior
space, the first conpartment being adapted to contain a waste bo e (23)
of the sy¥ enigldo rHaW SeeH1na (0 hpEsT OBpenIMEe eimeptepezestermtats 63 1) efet égt t o

al lowa pgrLsan & r re radiqj p nerators (21), for the
15 systenﬁkthfouS%%?ﬁgésﬁggﬁguggﬁégm%%g%?%%qgﬁdgf% %K%ngg%ﬁge oWbHFtnent
of the shihedldinpgsassénbiher cvheimedoritian dednwiibhipict hadittiarhomspagge and to
lift the oneéfr mor e nerators through the second upper opening and out
from t he §HEEHIDIE © SKATNG HePeE LBPRae 28¢ oyt gk theenissior ipacac tiet thged i n

that: cabinet sthf}€urS BCABULMBREE - QPMAY 1S |ocated at a second el evation,
with respect to the 20l owernost portion of the cabinet structure, the

second el evat it sersindgipiponepentigars ohaed iar gtseadngvatvavion, st respect to the
20 lowermost portion of the cabinet structure, the second elevation being lower than the

first elevation; and

the access panel mates with the second upper opening and is removable

therefrom.

25 2 The structure of claim 1, further characterized in that:

the access panel forms a contoured portion of an upper surface (131) of the shell

of the structure;
the structure further comprises a removable bin (18); and
the bin mates with the access panel, such that access to the access panel is

30 provided by removing the bin away from the access panel.
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the access panel mates with the second upper opening and is renovabl e
therefrom 252. The structure of claim1, further characterized inuthat:

t he access panel forns a contoured portion of an upper surface (131) of the
shell of the structure; the structure further conprises a renovable bin
(18); and the bin mates wth the access panel, such that access

to the accgss nel is 30provi ?ed b‘g, r ,vi,ngl the bin away fromthe access
panel . 3.°The stFUCFEIME G CIRIM,Fnivher W‘Fg%‘i“ﬁ“? HESY} han%(wéééh%hmmn%
(182), theehanighaht ®in GeAPVRY hd g LINpARYn rf&mr‘%alg!%o%ﬁ%eﬁ’l% PRNEl.ANd for

transporting the bin to collect supplies therein. structure of claim
1, furthesUBHEsaeareini zed in that the second el evation i s between
approximately 12 inches and approxi mately 24 inches. 5. The structure of
any of clains 1-4, further characterized in that the first elevation is
greatef tHan afgpeoxivoateby cRdmi nabeber characterize®.in Th8 &b &I 8 @hioany of
clains 1-4, further characterized in that the second upper opening is
further siPZBY¥CRABPISKITRHEN 2BChss 8V prpraupeiely 26 1nghehi rd conpartment of the
shi el ding assenbly, when contained within the interior space, the third
conpartment being adapted to contain a portion of an infusion circuit (300)
of the sys$t em Thg strfierestfaog viicleinof 1-dnfprbér dlagicrsizid 4y thhutht @t elevation

charact er izt bnb Aprb ARA5F 35 Tncpdne!l 1ncludes a security lock (138).
10
6. The structure of any of claims 1-4, further characterized in that the second upper
opening is further sized and oriented to provide access to a third compartment of the
shielding assembly, when contained within the interior space, the third compartment
being adapted to contain a portion of an infusion circuit (300) of the system.
15

7. The structure of any of claims 1-4, further characterized in that the access panel

includes a security lock (138).

8. The structure of any of claims 1-4, further comprising:

20 a wheel element (121, 122) mounted to the platform to provide mobility for the

system; and

a handle (14) for moving the system from one location to another, the handle
extending outward from the shell at approximately the first elevation and on a first side
(111) of the structure:

25 wherein the wheel element comprises a first wheel (121), mounted in proximity
to the first side of the structure, and a second wheel (122) mounted in proximity o a
second side of the structure, opposite the first side; and

one of or each of the first and second wheels is mounted to swivel with respect

to the platform.
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8. The structure of any of clainms 1-4, further conprising: 20a wheel

el ement (121, 122) nounted to the platformto provide nobility féiLfhe
system and a handle (14) for noving the systemfromone |ocation to
anot her, the handl e extending outward fromthe shell at approximtely the
first elevation and on a first side (111) of the structure; 25wherein the

wheel el enent nprises a_first eel (121), nmoupted in proximty to the
first side of t %E“Fﬁ%?l?rfé}m@n%’mgf Efcé?mp BR E}Pﬁ?ﬁl%%?%ﬁli(hiﬁr%kimty
to a secongvesiibie WikihHe: 1Bhdt URS B @e rORRAS BNl RGEisr St side; and one
of or each of the first and second wheels is nounted to swvel with respect
to the platform 30 9. The structure of claim@8, further conprising a
foot activated d 125 ever.si bl.y braking at. .| east on f the first
and secongav\hegﬁgﬁhfg&g%feg@{ roﬁc%{%;% (2'1‘4’ afgzj}g%ﬁ‘ CCPRI'RE 12 A0S Elr"tqhe]r‘@)
conpri §i ngx@angiag tupfvbdd frokd 2 Sell ensidaghapueich fpaein thbeosihel Imovauhgiade the
interior ace, the post for nounting at |east one of: a tray, a conputer
of the syzft%étrﬁ“ﬁﬁ’é: AR ASTPHESE OBt atdy gyattapacrvoinot trpeyssiuct ure of
any of clains 1-4, wherein the shell further includes at |east one

addi ti onal opening and each of the at | east one additional opening provides
a 10 passhgewdie pouctaregifngy ef tiabmnk4] wheeinghpakd] funthotighlutlbeatdbat bye each

si ngl e tubi | i ne_bein art . of ~an infusion circuit (300) of the system a
portion of“w P L t%gse"fg_n?faia%ee&tilﬁasé P _raélg%f‘é’_ﬁ‘ﬁ]aroi’ AE FPVidps @

shi el di ngpassemlyYor Wheks1€ omtiad Nad bl Mrd8 hoLREI WacSRAGK ndNE fihe
structure being further characterized in that each of the at | east one

addi t i onaPeibp@nitnef #hétfusies cacgt davbtolt ipesysienl .2 pation2f FHeclstirudt isr e of

any of cl alfEnds & a m%rc%ngba%f Qlet!hle sflféfcﬁrbge eriss%i%rgp)fr, "HeR Bntained within the
interior space; and the structure being further characterized in that each of the at least

one additional opening includes a grommet-type seal.

15
12, The structure of any of claims 1-4, wherein the shell further comprises a
plurality of external recesses, at least one of the external recesses (101) being sized to
hold a shielded vial.

20 13. The structure of any of clatms 1-4, further comprising a plurality of electrical

connectors integrated into the shell.

4. The structure of any of claims 1-4, further comprising a post (141) extending
upward from the shell, outside the interior space, the post being adapted to hold an
25 eluant reservoir (15); wherein the shell further includes another opening (133) located in
proximity to the post, the other opening providing a passageway for an eluant tubing
line {301) of the system to extend from the reservoir and into the interior space; and the
structure s further characterized in that the shell further includes an external recess
(190) Tocated in proximity to the post and the other opening, the external recess being

30 sized to contain a spill from the system.
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plurality of external recesses, at |east one of the external recesses (101)
being sized to hold a shielded vial. 2013. The structure of any ofioglakns
1-4, further conprising a plurality of electrical connectors integrated
into the shell. 14.The structure of any of clains 1-4, further conprising a
post (141) extending upward fromthe shell, outside the interior space, the
post being adapted to hold an 25 eluant reservoir (15); wherein the shell
further inkludeBheatiorchee ofpknnrg, (h88)n hwehdred tha phrreiiyrmftekidro! trhes@est

t he ot her nin 0 uant. tubin i ne 301) of
t he systen(f2 ?@ léx%gﬁ ¥?§ ‘?GH%S eégj (?%f\aypgﬁagmn cﬁ‘f UIAR @ﬁt%’g E‘]’oé‘@é ¢S and

t he structiycleding dcinichedocghrhagheri zed in that the shell further includes
an external recess (190) located in proximty to the post and the other
opening, the external recess being 30sized to contain a spill fromthe
system 15. The structure of claim 12, wherein another of the plurality of
external recesses (192) is sized to hold articles pertaining to operation
of the infusion system the articles including technical docunentation.

38



