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infuse radiopharmaceuticals, and, more particularly, to shielding assemblies thereof. BACKGROUND
15Nuclear medicine employs radioactive material for therapy and diagnostic imaging. Positron
emission tomogralBy(PED) AP BRE W PEBfHiagnostic imaging, which utilizes doses of

radiopharmaceufical, forﬂ@%mgﬁt genRrAied by alytienwibin amdieisotone gengrator that are

injected, or infused into a patient. The infused dose of radiogharmaceu ical is absorbed by cells of a
target organ, of thaPphfiehtiand erhrsoraatsasr WhidR B derotBEbiraPET 888 er, IASder to

generate an image gffibgeraan. An exampieof Akadinaciiwe isoteRenwRiFi ML beused for PET, is
Rubidium- 82 (produced&%gthe decay of Strontium-82); and an example of a radioisotgpe generator,

which yields a salilé ‘stlafion BHRUBidiGn®S: o &ﬁié’ﬁ?ﬁgtfﬁepé&%m&é@n-}é@(%)?é@&n?} & from Bracco

Diagnostics Inc. (PaneetonidJ). 25Whether the half-life of a particular radioactive isotope, employed
by a.
10 TECHNICAL FIELD
The present invention pertains to systems that generate and infuse

radiopharmaceuticals, and, more particularly, to shielding assemblies thereof,

BACKGROUND

15 Nuclear medicine employs radioactive material for therapy and diagnostic
tmaging. Positron emission tomography (PET) is one type of diagnostic imaging,
which utilizes doses of radiopharmaceutical, for example, generated by elution within
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

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

25 Whether the half-life of a particular radioactive isotope, employed by a
radiopharmaceutical, is relatively short or long, a patient undergoing a nuclear imaging
procedure is not typically exposed to a significant amount of radiation. However those
personnel, whose job it is to set up and maintain radiopharmaceutical infusion systems,
and to administer doses therefrom, are subject to more frequent exposures to radiation.

30 Therefore, shiclding assemblies, which provide a radiation barrier to protect these
personnel from excessive exposure to radiation sources, are an important component
of radiopharmaceutical generators and infusion systems. These shielding assemblies

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




radiopharmaceutical, is relatively short or long, a patient undergoing a nuclear imaging procedure is
not typically exposed to a significant amount of radiation. However those personnel, whose job it is to
set up and maintain radiopharmaccutical infusion systems, and to administer doses therefrom, are
subject to more frequent exposures to radiation. 30Therefore, shielding assemblies, which provide a

radiation barrier tQipreiggtinasaPersenneiiam-exressive e xpRsHIs thiadialien geurces, are an
important component of radiophannaccutical generators and infusion systems. These shielding

assemblies are typraiyRFivetith f8 A Sia AR HBHIC R A ?Eﬁ)ﬁﬁit&ﬁ%ﬁﬁ Bé5e difficulties
for the personnel wheregulardyrset upiopaintatrandiuse the systems. Thus, there is a need for
improved shielding assemblies employed by systems that generate and infuse radiopharmaceuticals.
BRIEF DESCRIPTION OF THE DRAWINGS The following drawings are illustrative of particular
embodiments of tiRprEJeRt CRETHIOMN dpid Thir &18reVdBNAst limit the scope of the invention. The

drawings are not to scal : q i ¥ d | : : :0 ith the
explanations in the folloﬁﬁ%@ﬁ%éiﬁé%%égg%%g il {&%m%%t%{ oﬁ‘dﬁ?? U EOMMIER U

_ . iption. Embq the present 10invention will :
hereinafter be desuiibwd ity eoHjusetchewitTede appentder deawing & vikarianikehsisaraks denote like

elements.  Figyre }4Aig & firshRarspesiveyiew ok amipiusion SysigmoRtaerding g geme

embodiments of the present invention. ure | B is another perspective view of a portion of a

Fi
cabinet structure SFHE BRI HeshiRRRS @?&ﬂ%glﬁs%%?ﬂin@l%goébtﬁ*?é‘téﬁfﬁ%ﬁﬁé‘?ﬁ%. Figure IC

is a second perspagtiveimew  Dhdhensistern GRenvrdndighiietheRceardipgio semearembediments.
Figure ID is a schematic of an infusion circu%rac ording to some embodiments of the present
invention. 20Figurd K4 e PUREISIERRN ¥ eSSMBry sample vial shielding that may be

Figure 1A is a first perspective view of an infusion system, according to some
embodiments of the present invention.

Figure 1B 1is another perspective view of a portion of a cabinet structure of the

15 system shown in Figure 1A, according to some embodiments.

Figure 1C 1s 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.

20 Figure 1E is a perspective view of exemplary sample vial shielding that may be
employed in conjunction with the infusion system of Figure 1A,

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

25 Figure 2B 1s a perspective view of a framework of the system, according to
some embodiments, with an enlarged detailed view of a component of the system,
according to some embodiments.

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

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

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

according to some embodiments.
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employed in conjunction with the infusion system of Figure IA. 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. 25Figure 28 is a perspective view of a framework of the
system, according to some embodiments, with an enlarged detailed view of a component of the

system, according to some.ea3IPdinRms for thEIGUERSSAYE anatharh perspertivesennghihe shielding
assembly shown in Figure 2A. 30Figure 38 is a. perspective view of the infusion circuit, shown in
Figure 1C, configﬂ?@‘@ﬁﬁ‘gq &> according to some embodiments.  Figure 3C is a perspective
view of a disposable infusigmecirsuitnsiibassemnbisnatoo feingaioiserme embodinpents. whichFigure 3D is

a frame for the subas%embM own in Figug?hBC ac ordin%to some.em odiment% Fi ure 4 is a main
{I%’dé)’ C 1NC E?G 11} éys ms o C fesen%]m CNTION, aCCO dm% ?b&m £mpboaiments.

menu screen shot from an interface’ ot a computer, whic may be 1nclu ed in systems of the

present invention, accordiggr¢d 4oaresemibotiimentsn SFigaresitpisfaschemmaticrstioskinig feofirst group of

successive screeQh%Qg}ﬁﬁ@pﬁ%ﬁg@&%@gi&%%f%ﬂe ageRrding,to some embodiments. Figure 5B

is a. pair of screen shots from the computer interface, which provide indications related to eluant
volume levels in a reserVosest thessyBtam! soesiditisti gpihe Cimboiiinegtice, which provide

indications related to eluant volume levels in a reservoir of the system, according to
some embodiments.
10 Figure 5C 1s a schematic showing a second group of successive screen shots
from the computer interface, according to some embodiments.
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
15 from the computer interface, according to some embodiments.
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.
20 Figure 10 is a schematic showing a seventh group of successive screen shots
from the computer interface, according to some embodiments.
Figure 11 is an exemplary report which may be generated by the computer
included in infusion systems, according to some embodiments.
Figures 12A-B are schematics of alternative infusion circuits that may be
25 employed by embodiments of the present invention.
Figure 12C is a schematic illustrating exemplary activity profiles of injected

doses of a radiopharmaceutical.

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

following description provides practical illustrations for implementing exemplary




10Figure 5C is a schematic showing a second group of successive screen shots from the computer
interface, according to some embodiments. 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 15from the computer

interface, accordingio &emeaerobodimeantseachinfigures SArBalelsshematiesshowingia fifth group of
successive screen shots fr%{lt the cc%‘ri? uter int?rf%ce, acc(qrc_iinég_ to some embodiments. Figures

9A-C are schematicS8HGHINY B8 ‘5?0%6%? SUERES SN ATSH &R GTS S FRthes doWiser interface,
according to some embodlinents. R@Figurerifkisie sthentaticisholving a:seventbegroing of successive

screen shots from the compuiter j[nt%rf ce, according to s%me.embpdimgnts F&%ure 11rj[s an

b%mqnem ments o t‘%é)éﬁ‘ﬁen 1Nvention ?V Crein Systam Sho SU{)é_)O cd C% .
exemplary report which'may be géenera y the computer included in Infusion systems, according to
some embédimentscabindriguts d 2ABharel séheniitsrof dfidmatiVsiiefusibiyeiecilitsatitat may be

employed by embggliments,of e RIERENLNVEITION o s FIguiR.t a6 i AiSEhemaNq ilusirating
exemplary activity profiles of injected doses of a radiopharmaceutical. DETAILED DESCRIPTION

The following detattEEPERECHPHGHIE SXxSABIANIGH hRtIFe spidE Heriftapaed to fipaietrd Scope,

applicability, or cogfigurationof the davetigninramenayniiather othe folowing descsiptimprovides
practical illustrations for implementing exemplary embodiments. Utilizing the teaching provided herein,

those skilled in the’ HAMAETEELARYE THaL ISP Bt fRavak i fintsskild Euitsnit ditgHiatves that can be

utilized. 10 illustrates the cabinet structure of system 10 inciuding a grip or handle 14, 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 a work surface, or tray 16 and
a computer 17 are, preferably, attached, via an ergonomic, positionable mount.
According to some embodiments, computer 17 is coupled to a controller of system 10,
15 which is mounted within the interior space surrounded by shell 13; and, a monitor 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
20 may be included, for example, a keyboard, a series of control 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 example, located in a separate
25 control room. According to some additional embodiments, another user input device,
for example, in addition to a touch screen of computer 17, may be remote from system
10 and used to start and stop infusions, as well as to monitor system operation both
during quality control infusions and during patient infusions. Operation of system 10,
which 1s facilitated by computer 17, will be described below, in conjunction with
30 Figures 4-9C.
Figure 1A further illustrates two pairs of wheels 121, 122, mounted to an
underside of platform 113, to make system 10 mobile; handle 14 is shown located at

an elevation suitable for a person to grasp in order to maneuver system 10, from one




Figure 1A is a first perspective view of an infusion system 10, according to some embodiments of the
present invention, wherein system 10 is shown supported by a cabinet structure, which includes a
platform 113 (seen better in Figure 2B) and a shell 13; shell 13 extends upward front a skirt 11, that
surrounds platform 113, to surrounds an interior space in which a portion of infusion system 10 is
contained (- seenlicdigurer bE)ihShelanayibbeoformets pahdl32of Anjection-metoedppdbruréthane fitted

togeth di h Kk h illed. inthe-art, Fi Qill t binet
Stctine of Systom 10 KUY & g oY Al L which exdencls il Hom ehal 13 i

' ‘ uding a grip or handle 14, w |ch - extends latera
proximity to an uppey lsuifageidantheraot) aftoadgoist magidwhidiierte fidsibipiy=ed from shell 13, and to

which a work surface..Qrdiay 18@md 8 GaTRer it arg.preferably, attached, via an ergonomic,
positionable mount. According'to some embodiments, computer 17 is coupled to a controller of system

10, 15which is mounted WitHin tRdSiAtSIICSPEE S QHPO A RABY B 'ShEtem 30 e H4nohitef 172 of

computer 17 not oply.displaysindigations:of sxstem eperationfor g user of systemsk0italso serves
as a device for user input (e.g, touch screen input). H%ever, agcording to alternate emhodiments,
another type of usdiftgat deliEe SdRGHAT 6 HHESE LRIEN Ao BC REE Be 8IS B Eomputer 17.
Other types of usdrinpuihaemiees/2enindy beadnelutdedodtioaxpsigle? s deyboardea serj@diocontrol
buttons or levers, a bar gr%i?free dOeCﬁ é?r other reader of encaded Jélgpi%atlon A,seamier, a computer

. otale T S gcasters, 10 Swive ma ed,fo a
readable medium con%éunlrfg pertinen aafa, ste. The User mput device mayybe mounted. on the

cabinet stiticture dﬁw@ﬁm@{@@w@wmscarsmwlb@tém@ﬁeg tRéretopaliegratively the user input
device may be rer@x%%&'i%%%%t%m&m%ﬁ%@@@&%cJ&%?st,%%%f@@ﬁiﬁﬁ%&%‘ﬂ%ké@?ﬂr&‘&wrd'”9 to

some additional embodiments, another user input device, for example, in addition to a touch screen of
computer 17, may"HeEtsrhdte #dA08YEEMAD AR ITRIER tENfaFehd sto penfediopsias well as to

monitor system opgrasiam el dhtinguddativncoptiehintisionsandduning Ratieat infysigps. Operation
of system 10, which is facilitated by computer 17, will be described below, in conjunction with

30Figures 4-9C. SXeRRJeraALARYHST IRIARECHRG par&SPiFHSer o furites crbriidts an
underside of platfagmehd 3¢ t@anakeugystamidQdaehite nardlenl héseshown located at an elevation

suitable for a person to grasp in order to.maneuver system 10, fro e. location_for another, upon
Dairs of whoels 121, 22 RERCTAIRG 0 SolnE BTGt o B Seh RIS, G SF hoth AR Bieels 121,
122, arc casters, gltowihggfecastation ¢niatherizarttlepiner(@wivel), donorder toprovide sidditional
flexibility for maneyvering system. 10 in relati lght.spases, Rkigure 1B i e Ct iew of a
portimi of system 106; Br{\é%(%igé épltl o#“the@%ﬁn%t trugﬁﬂgj V%glﬁ‘lglg ﬁw%&%@%@ %8\(%@%%‘1’121’ Figure
1B illustrates a. levéf or pedaliads! Whiehdenesatesisivioat il atiemdyea fostofakageigen ! Who grasps

handle 14tp maneyygrsysienkenlhansHialeesition: redabl25-alows wheels123, 422 to rotate,

and, if embodied as casters, to swivel freely. Pedal 125 may be depressed to a 10first position which

prevents a swiveliﬁéSWEQ BT (e i Yo Yhesgae embodiments, system 10 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
25 118 or printer 117; these electrical connectors/ports allow system 10 to communicate
with, other devices used for nuclear imaging procedures, for example, a PET
scanner/camera, and/or for coupling to an intranet network, and/or to the internet, for
example, to link up with software programs for various types of data analysis, and/or
to link to computers of consulting clinicians/physicians, and/or to link into service
30 providers and/or component suppliers data bases for enhanced maintenance and
inventory management.
Figure 1A further illustrates upper surface 131 of shell 13 including several

openings 133, 135, 139 formed therein. Figure 1C 1s a partially exploded perspective




embodiments in which wheels 122 are casters, and may be further depressed to brake wheels 121.,
1.22 from rolling and swiveling, upon reaching a desired location. According to some embodiments,
braking may be designed to slow system 10, for example, when rolling down an incline, and, according
to yet further embodiments, system 10 may include a motor to power movement thereof Figure 1B
further illustrates:vacreaf ageess paneldind efshelbitIctosexariple? providingsacaessuiecircuit boards

of the aforementioned coptroller cqntai W|th{n the interior Rﬁﬁ?f&?%a@asu%%rlllgoetga?y shell 13; an.

optional lock 184,p Péﬂsoé]c%rlépggn‘sér aﬁl;' a pc\)Nv}vneCrljaVL\é e-nlef@f) f6F connec g system 0 a power
source; and a primered 120fidr, preyidingndocdriremtatiothwfopach palie frinfdsionppariedaoeit by system

10, and of SySteml9&’.""&)%&95‘5‘%‘&8%%6@%@%& t%?@?&weé?g&&' ~ }ﬁelsk’_?i%iﬂi%%%é‘f{ﬂéﬁr include a

power strip by which auxiliary equipment may be powered, and one or more additional electrical

connectors, or pottahbesHewRNaNRIth steoslipp B tBel iy iaiEd am dorBemd arayiees ihtégrdted into
shell 13, for exampje {aRiEX MLy §0 4a¢k.1 54 L¥man RrRtek Ao there elapticR)-GaRngctors/ports allow

system 10 to communicate with, other devices used for nuclear imaging procedures, for example, a
PET scanner/caniBfésighigeior Sotipimigiio antmediestiHe ahelk! afersF t6ite thtshiet#8r example, to

link up with softwakei REgERRSQ0 vatious RS of eiata analysige adioktlink tatanpuiars of
consulting clinicians/physicians, /qr. to link into seryvice 30providers and/or companent suppliers
data bases for enf é%@?ﬁ%%%ﬁgﬁc%ﬁw in E‘HTB?VH%&H%G&%WOM? ?ﬁ‘fﬁgéj&g}d%ﬁ%} ustrates
upper suifdce 131t stiell d3dncludingsevesai opehingbd88nt8a, d88/sarmed theteinfdigure 1C is a
partially exploded perspective view.of system 10, wherein a removable access panel 132 is shown as
a contoured portiéﬁ%ﬁgﬁﬁe%ﬂ}@é&% ité% vﬁ%’iéﬁ?% l%tﬁdgt%g%near,r %%ﬁﬁ%%% Ce)i\'/v(\fef%%/mé(‘ﬁiﬁo%? hat mates
therewith, may beumgsrovelddsdi anetik8r!dpernioyuBTdonmbdin UppeydriadedsiutRigire 1C also
provides a better Yiguf naihey panehuit-which ey Re iied Se1AY. . pERIRac 4% ccording to

the illustrated embodiment, openings 139 an
operate system 10.

15 Turning now to Figure 1D, a schematic of an infusion circuit 300, which may
be incorporated by system 10, is 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
surrounded by shell 13. (Parts 300A and 300B are delineated by dotted lines in Figure

20 1D.) 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 illustrated embodiment, circuit 300 includes: an eluant

25 reservoir 15, for example, a bag, bottle or other container, containing saline as the
eluant, which is shown hanging from a post, or hangey'r 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
pressure; a filter 37, which may also serve as a bubble trap, for the pumped cluant; a

30 radioisotope generator 21, through which the filtered eluant is pumped to create a
radioactive eluate, for example an elvate carrying Rubidium-82 that is generated by the
decay of Strontium-82, via elution, within a column of generator 21; and an activity

detector 25, for measuring the activity of the eluate discharged from generator 21, in




137 provide a user of system 10 with independent access to separate portions of infusion system 10,
which are contained within shell 13, for example, to set up and maintain system 10; and openings 133
and 135 provide passageways for tubing lines to pass through shell 13. Figure IC Rather illustrates an
optional switch 102, which in 10case of an emergency, may be activated to abort function of system
10. With referencertR:Figpiasdffesd LC fit mayhe appneciated dhat.an-airadgemenioffeatures formed

in upper surface fshell 13, in conjunction with bin 18, tray 16 apd computer 17, provide a
rlatively ergonomt i BrGR bt ol et i R e PR kv Eppeate &y Bt
15Turning now toddgurefii, radchiemeaticwfandnftision eirctitB00Y whichmmay belincdtigorated by
system 10, is showp. flgureADsustiaies, drcylh 309 generalidividedinio,a fistpart 3004, which

includes components'mounted outsic and a secon part n‘<‘flude_’s components
mounted within théirtenidrtispacke shicbiatderdiby shrsineIn{Puite 300 A endesodbare’detineated by

dotted lines in Figige 2010,). & &%&b@eé"cﬁﬁ%tﬂ%ﬁ%@tﬁéﬁﬁ%ﬁ%%ﬂﬁt?é(ﬂ@%j@&‘?é‘i{?fn!gﬁa“@%%'“ding a

portion contained within a shielding asse_mblé 200, which is designated schematically as a dashed line.
Some embodimerit¥BRshidigigiassefign0oewirpade S8 toEpsH Grasrtca g (JateBAfiNetion with

Figures 2A-B and 3fctRoelen: Aeearding 19 theilvstrated smbedimeptagiftdit 308 dnglydes: an

eluant 95reservoir 15, for example, Et;)ag bottle or other container, containing saline as the eluant,
which is shown hdRgRIBEHERM & FUSRS 'rtﬁgﬁglgiﬁltﬁaf DSOViEUB PSP AU HEE 181 W SHelP 234 Mgure IA: a
syringe putnp 33, fermpiuinpn@gthe eluandifiom eesesvwoissldicand a pressure syringe 34 (or other device

or sensor) for monitoring pumplg pressure: 4 fter, 37, MAICh nay also seive a5 3 bubble tap. for the
pumped chant; a 30radioi {ope generator 2f, f?wrough Which ?he iitered eftiant IS pumped to create a
radioactive elu.ateyviop famplevah eitateccaoryipgRubidiurn-82 thatrisrge aedated dpyethe détay of
o2 v A MBSO LA £ o1 A Gl s
shell 13. According to some preferred embodiments, opening 133 includes a
15 grommet-type seal that prevents leakage of eluant, which may spill from reservoir 15,
into the interior space through opening 133, while allowing a user to assemble tubing
line 301 through opening 133. Likewise opening 135, which provides a passageway
for patient line 305p, may include a grommet-type seal. According to some
embodiments, shell 13 further supports holders to safely hold, for example, during
20 transport of system 10, portions of tubing lines that extend outward therefrom, for
example, line 301 and/or line 305p.
Figure 1D further illustrates another eluant tubing line 302 coupled to pump 33
and a divergence valve 35BG, which may either direct pumped eluant through a
tubing line 304, to generator 21, or direct the pumped eluant through a by-pass tubing
25 line 303, directly to patient line 305p. Divergence valve 35BG, as well as divergence
valve 35WP, which directs eluate from an eluate tubing line 305 either to a waste line
305w or to patient line 305p, may each be automatically operated by a corresponding
servomotor (not shown), coupled to the controller (not shown) of system 10, which
controller receives feedback from activity detector 25. When system 10 is operating
30 for automatic infusion, to deliver a dose of radiopharmaceutical to a patient, for
example, Rubidium-82 for diagnostic imaging, divergence valve 35BG is initially set
to direct eluant to generator 21 and divergence valve 35WP is set to direct eluate from

generator into waste bottle 23, until activity detector 25 detects the desired activity of




order to provide feedback for directing the flow of the eluate, via a divergence valve 35WP, either to a
waste bottle 23 or through a patient line 305p, for example, to inject a dose of the radiopharmaceutical
eruate into a patient. With reference back to Figure IA, patient line 305p is shown extending out from
shell 13, through opening 133, to a distal end thereof, which, according to some embodiments,

includes a filter. Pafientdine.3RRRIMaY:hE-qosiad Rranatherlinadhat mdudes adalientiniestion
needle (not shown&xAlternatively, p@t?i\fent line 305p may be coupled tE another Iinee(f;\)ot shown), which
extends from a sofifCe' S EIRBtHEP ALHvE SUBLRQIRO i Sk &> & StFasd Mg uAe: Hitd 'BthaF line is
coupled to the line:Hrat inelydesadtiiepatisnt jestion:nessie, imasdeidas] Opermitdsigcton of the
additional active sugstanc?,[ 1Eit% re ID il strrate)sganteluﬁa}ntt (l%'ngﬂlline 30 1cogloleg‘1;[?_‘reservoir 15
and to pump 33, and. with ré‘fee?élﬁce 6 E“l‘éslfres PREB Pit lr%nay1 e ap%regiﬁ RRLE olbeecnﬁ’lnEflSB provides
the passageway foptubingding 80 tmanterthetidietigespacevs liBlndedityrisiethd BoAcdording to
some preferred erpadimenIs: pSNIRG A5 nGldes AdRerammelivpe seal gl prevanis aakage of

chant, which may spill from r‘éseri oir 15, into the interior space through opening 133 llowing a
user to assemble iy Hneus0d ithretigh by 183theikeiwike OpemiieeI850Which provides a

passagewa.y for pafigniing3QRP csayIBCiHAC. A IIAMMEE BRe SEAIACCTIINGIP BME:
embodiments, shell 13 further supports holders to safelmold for example, during 20transport of
?éf?érﬁ}‘lfﬁﬁ%g&nqﬁ

system 10, portiorfd SFEBRgalHes that Rsderaitwart . i Dyaitor line
305p.  Ikigure IRfuriehillgtiatesranaiieceluantiiding: lineodg2 ceuisdde pumpdadand a
divergence valve 35BG, which may either direct pumped elu.ant through a tubing line 304, to
generator 21 or kot SEBRETIANEHGN G A0, P g SR S0 3 aELay A patient ine
305p. Divergence wallviee 3bB6Gh@is weltas divgidehce vhlve 3Wihedichigdiregtsasiuate 6m an etuate
tubing line 305 either to.a waste line 305w.or to-patient line 305p, m ach.be automatically operated
by a correspondinérrgg?\(}bar%\ﬁ()yt%{ﬂ%\é}n 98\7\\,/\?1 Wc%%%ﬁeg%%cﬁg %S%tﬂrgll‘fegryfr?%at%% %Sv%e%‘ é?/igfem 10, which
controller receives3éadbackiffiomsactiVity deteceones twhlsatsysratreaQis gperdtimegpfor automatic

infusion, tosdeliver;g dose, of radliopharmaceyiicaliQ AcRatient: fol-examplan Rudium-Be for diagnostic

imaging, divergence valve 35BG is initially sét to direct churn to generator 21 and divergence valve

35WP is set to dird@iENiafTdmgeheiao Mnbeciraded potie 2’ it datifity adtaitarostiiscts the

desired activity of 305p, and once 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 method for increasing

20 the injection flow rate, 1s 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 pressure

b2
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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, according
to some alternate embodiments, in order to monitor for flow anomalies, for example,
related to occlusions/plugs in circuit 300 and/or leaks, and/or to provide feedback for
30 control of an activity level of infused doses of radiopharmaceutical. Suitable sensors
for any of the above purposes are known to those skilled in the art. Examples of flow

meters that may be incorporated into circuit 300, include the Innova-Sonic® Model

205 Transit-Time Ultrasonic Liquid Flow Meter that employs digital signal processing




the eluate, at which -time the feedback from activity detector 25 causes the controller te direct the
corresponding serve-motor to re-set valve 35WP for diverting the flow of eluate into patient line 305p.
According to some embodiments, once a prescribed volume of the cluate has passed through patient
line 305p, the controller directs the corresponding servomotor to re-set divergence valve 351BG for
diverting the flow @feiluahtitbrodghrbyspassding BR3 andtintblpatiént 1€ 305pdmiargexsorfiush, or push
any eluatc remaining in patiept. line 305p into the patient. According to some embodiments, the
Controller may alol B Ea e L SEORAS BB et o Bet e Sh BN eE VAR SEwp back toward
waste bottle 23, pridusiorthadisivehroohbirpR— S lifec303s-in olidertdpreveniababib fowof eluant,
through line 305, {Qu i GRETARN A4 ARCRIFING,in same prefemed maieds al eperatign, in certain
situations, which will be described i greater détéil%’e(%g\?vfetua% is pumpe through bj/fprliss line 303
immediately followihitsitranfiows ofthetppe sefitiodnib i ccoseHigre intoyatean it B0 Ut a higher
speed, in order toa%%g%@@%m@%@bm&% dhecghvingreasing adewdatgrt thainjection of

[

eluate out from patient line 305p and into patient. For example, once thefrescribe volume of eluate

has flowed into patigish i Bo5piistht Shcey YRR RFBHEE T AR SABNY SRt to AR EFHHIRthBligh by-pass
line 303, the speegf pumR3Tmay beagivsted tadnereasecihailonrasiafpjuamhtohetween

approximately 70mtimin and roximately 100m Limip. This. method for increasi Othe injection
flow rate, is desiralBiE?° ffaéopé)lgfﬁ)&@}gﬁl?ﬁﬁﬁfg%?%%; %%mgééﬂ%% Cfg?lﬁ%\g%af?nf%%tigﬁsgﬁ\%é flow rate
through gbheratorP2dsisrlirbiteld sfor Bxamplendp zelowi @plprdximatietytd freddimirsynaxifdush (typical flow
rate may be approximately SAMLIMIN: Ip gisioavad an-exgessive bask pressug greged by the
column of generator A\ in Upstream’ portions ok%rtusblng gircuit 3 ; the excessive back pressure could
damage filter 37 othothefibldihpredaffonothieinh cliabt tobilsydinie 8oasion cinithodtth not shown in
Figure 1D, a number of sesale: %SRRI HOBEasHFRECRUERAMALICH oElacicay be

incorporated into circuit 300, according to some alternate embodiments, in order to monitor for flow
anomalies, for exampis Yergeattts 6écloeBhssmBESR et 0o andysh aks i dito provide
feedback fer 30 contrehehasmactivite leyelofinfuseddase pabradiapharmaceutical souitablg sensors

for any of the above purposes are known to those skilled in the art. Examples of flow meters that may
be incorporated int3circit SO LI YheHAKEWE SO iR ) o 48 B M HAHER ®im e Ultrasonic
Liquid Flow Nieterahatemploys: digitap signal fpoC e §singp uiavailabie dnarn&idkra dnstrements, Inc.) and
the Flocat LA10-C differentjal pressure flow meter. On mple of a ure sensor that may be
employed to detec(taivn %%glgn%fgcw %%{éﬁﬁ%%’gﬁ%? etefl;oel%?‘f(ﬁ @régggeﬁégg%%%znggg%mr (available
from INTROTEKt ofifpdgaweddeljshbis bestitisidicryaohildblgriatm ok BowhersGrisvepdidswhioh employs

puise-t,Y pg ultrasqing, s S6NS0KJRIEC S SURHE 180&5!9%%&&%?@%‘6?n%%ﬂgﬁas?r\{{%ﬁi'i(PE%ﬁS“re and

produces a corresponding passive resistive output signal, which may be routed fo the ?%;tem
controller and/or c8ifiFaeeddoTsh Ak BEATIIESTSETE6R frayobe sk sordegihe fusion
circuit 300 by simply;fittisyg-the.se nsei-argyngd dnsebivetubite-dineswehinfusion aikaHit300; in fact, the
PRO / 10 Pressure-Occlusion Detector may be a. suitable alternative to ﬁﬁﬁssure syringe 34. of circuit

300. Other types of Ff&SsUre Sensdrs ot BahpiB eI AP IS KRB T e a8 Biood pressure
monitoring, may be@mpleyes dn dnfusialzebdoit30rs inchystentiblimaytdtsihendsciudessensors to

detect fluig levels i reservoir 15 and waste bottle amples of such sensors, which
also empl‘o:f/ the 1%%’2%%% fgrtleec 1%%Tserelg’f)fpgﬁ?ﬁa%rguﬁaz,%)rgmg%rli pereﬁééﬁ%‘ér (%%:ﬁtlo Eaz?/el Sensor
and the CLD / Corvtmu;_l@bis freme‘f@ew@t@iﬁéb@t_tg @@gﬂ@bléﬁ@nﬁimﬁmﬁmﬂmmm@ly, for
example, an HPO-J, pipé, mounted, sgli-containg ligu '&é)%?ﬁ&rb(ﬁ)\é%%a\gl&lfﬂ‘%& %%_[H%Eﬂl%‘? gensing

Control, Ltd.), or an SL-630 Non-Invasive Disposable/Reusable Level Switch (available from Cosensc,
Inc, of HauppaugeSikevi: e sisyed i dctsdtdn el frineve| Dorreon AN o Pisasdition, system

10 can include additigngsradiatiopeandiermeigiuig deisrtinn.sensanis: whish sansgtestieaks. With
reference to Figure ID, such sensors are preferably located in proximity to fittin%;s 311, 312, 313, 314

and 315 that join pBRIGHY GrETRICI06REBhe M S Gine B RAHPRS BrRak HetecidH Yensors
include, without limitaieian hragevithifeelements in the tubing lines (both available from

INTROTEK®).




25HPQ-D leak detection sensor family, and the HPF-D040 fiberoptic leak detector (all available from
Yamatake Sensing Control, Ltd.). System 10 may further include additional sensors to detect
contaminants and/or air bubbles withi.n the tubing lines of circuit; examples of such sensors include
the Point-air Detection (PAD) Sensor, that employs pulse-type ultrasound for air bubble detection, and

the Blood Component 30Reiekigrthabensplaysapiicahsensing teghimalegibopRHaAR) the
Colorimetry-based fluid detec iocrll of utrllwantted lelerpents i:%heéybin Iin?sh(1 othta\(ai le from
INTROTEKC). SenA%éé‘Fﬁiﬁg( o] Hgséee%%é?}l%é)nf‘?’%ﬁé? incilide’™ %%”f?f‘] He b%\}gls%n\g s, the
sensors are linkednistgrihedeortiolletof systefsddeant) owtompiter shonrithardofosaiChmiay provide a
signal to a user of. syste en a flow an ly,is detected,andfor information to the user, via
monitor 175, conc o L e B, e
pre-programmed tbrdisplayctori@lamprenwer howitpbe Pe-pregeppiiecotindissian Srcuiu8Dl.wherein

each zone of the Gireuit, where, an,Anoral0as BeeR deiestertiishiahlighted,angiar o pravide

guidance, to the system user, for correcting the anomaly, It should be noted that the alternative
infUsion circuits iIRIstR@a YRS Gerasaoned 3 sl v e &Py WeIswd vy 18188 10include any

or all of these typesefisansors: corWithfuithenreferencade FigusdDibimay hemppeeciated that
shielding assembll;l/é 500 encloses those &ortions of circr% 300 from which radioactive radiation may

emanate, with the BXSEPHBI SHASHBIFOR bt Patieht fite 3658, WHER RSOt 2T oMHF Hi%shielding

assembly1200 in ardérdoabe @otipdéchtad e gaditrribors15injection, or in order to be coupled to shielded

sample vials, as will be ribed below. Thus,technical personnel, who operate. system 10, are
protected from radiation 5[ %r{#eﬁ |560§§%%C§1ER§F%16?%§C§5¥% ﬁggglﬁ%%%%\?v&éﬁgﬁlﬁfﬁlﬁlsion is taking
place, or when qualitsndonef testssrediuire potisction of cilidtelimosampleadals:tDarimgeinfusions and

quality control testsgrple, callestion. Al dsehnisabRR TSR LA R AAMRIEAbS N aneiALoom. or
otherwise distanced from system 10, in order to avoi
extend out from shielding assembly 200 in order to be coupled to the patient for

15 injection, or in order to be coupled to shielded sample vials, as will be described
below. 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 collection of eluate into sample vials. During
infusions and quality control test sample collection, all technical personnel are

20 typically in another room, or otherwise distanced from system 10, in order to 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 mfusion is about to take place or is taking place.

With reference back to Figures 1A and 1C, system 10 is shown including a light

2
Wh

projector 100, mounted on post 142. According to the illustrated embodiment,
projector 100, projects a light signal upward, for maximum visibility, when pump 33 is
pumping eluant and elution is taking place within generator 21, or at all times when
pump 33 is pumping eluant. According to some embodiments, the light signal flashes
on and off when the eluate is being diverted from generator 21 into waste bottle 23,

30 and the light signal shines steadily when the eluate is being diverted through patient
line 305p, or visa versa. According to other embodiments, a projector 100 shines a
light having a first color, to indicate that eluate 18 being diverted to waste bottle 23,

and then shines a light having a second, different color, to indicate that eluate is being

- 10 -




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
;illusion is about to take place or is taking place. With reference back to Figures IA and 1C, system 10
is shown including a light projector 100, mounted on post 142. According to the illustrated
embodiment, projeigéered 0p preieclis.a lightosigimalisiwars fobmasimerndistity: whaepump 33 is
numpin.g eluant and eIuti,oT(ifé king mc%yvithin ge erator 21, or Tt Il times yhen pump 33 is
pumping eluant. AC¥SHME o SR Sl o T HIY Th & TR IR HE SRS S B YR8 IRER the eluate is
being diverted frobaigenératamlvingoswastechatttec23u36 angktheitightisigndabshines steadily when the
eluate i.s being dimg&dﬁhgg%aat@%&g& §05£1h9r iig L versa, Accar ir%%(t)o oeﬁh[%r te,rrrl1bodiments, a
projector 100 shinés a ﬁgﬁ’t aving a first coVorr,nto indicate tha &c'na eis lgelngnglver%ea to waste bottle
23, and thén shinegaiight kévigg acevendsdiffereatolsed toyingicatd thatrcikrmatelis ivelndindirected to

patient line 305p f&[@ﬁ%@%@ﬁg&&?'&&@%ﬁ%&&é&ﬁﬂ%@% IUHSIRIQIGE AdnaLe fpidly flashing light, for

example, for approximately five seconds, once a peak bolus of radioactivity is detected in the eluate, to
provide further inféii#agiohae ekl Pedssrinsic AReFabiRA means of informing technical personnel

that an infusion is takingplage MRYL8ISP he, incrRarate diRy-system i forexample oingiiding audible
alarms or other types of visible or readable signals that are apparent at a distance from system,

including in the cafitrSPRISH. dosqcalibatar e Wﬁy‘fﬂ%‘ﬁc’é&?&tﬁﬂ@ B Hfelate SRBEEIHeNts, system
10 includes an 'onhoard:dasecatibratontonaundiy ot of tesis anthtisquita3@oiis expanded to

10include elements for an automated colflect('io of gte sam les thr gctirvgg megsg.lt;ﬁments, via the on
board dose calibrAt6F Kel6Pding 104 Aftst 6t 67 thete &irmats Chbbdimahis A Lanipfe collection
reservoir is integratediantocoibodin30;, d ownsiy eakieavbdivargance vathgBSViRoancdii $ammunication

with tubing line 305P, i er ta.recei it trol, : les. of euate, via,.tubjpg.line 305P,
and both 15 the re%é”ﬁ{/{%fg égr}é fttr?é@ 5%%3%%%?0%?5%&%%%% aﬁsce%g[rga‘?él{@%%f\é gjl{}l/%tgl?gi’ccording to
a. second set of thesedalienesEmbisdimessovattepoitec? 3ligisonfiguraektinetéiVeattbgiality

control tegtsamples, ofcluate,yiaiubing ling30W. andiaidpse saliiater isdntegrated g shielding

assembly 200, Quality control procedures will be described in greater detail below, in conjunction with.
Figures 6-8B. 20Wharchtamhtehdinessriyatam MO eRimes st Ripting Wastd BBRIE DS raTatively
easy access to waste haltlec33is previded irughepeningih 3%k topwudace d3d efishel 3. It
should be noted that technical personnel are preferably trained to empty waste bottle 23 at times when
the ciliate, containgﬁeﬁ{a\ﬁgé%ob%%ﬁ?%, REL cé@g d%s}ij%té/iéﬁ?l?/%pé%%}“éefh‘ﬁilFll?g PaoRivity thereof
has fallen below ai2 thieslielditd devsafecodjpetting 180 Sgoreferably located at an elevation of
between. gpproximately 2 feet and approximatel eet: for example, opening, 139 may be at an
elevation gfapproximatel% 7 inc né%?%?t re E’)%}é}?%gg u%gr%éaﬁ‘!ép §h onfpﬁfqi%%bn%)él%g} or at an elevation
of approximately 32lmolbscarithoespeciota ipidadd surfacdadpbrovdhichoninedlo12191122 rest.

According to the illystrated £aHAdIMENt: QRENING 132 dShat technical personnel are preferably

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

.}
wh

threshold to be safe. Opening 139 1s preferably located at an elevation of between
approximately 2 feet and approximately 3 feet; for example, opening 139 may be at an
elevation of approximately 24 inches, with respect to a lower surface of platform 113,
or at an elevation of approximately 32 inches, with respect to a ground surface upon
which wheels 121, 122 rest. According to the illustrated embodiment, opening 139 is
30 accessed by lifting panel 134; just within opening 139, a shielded lid or door 223
(Figure 2A) may be lifted away from a compartment of shielding assembly 200 that
containg waste bottle 23. With further reference to Figure 1C, it may be appreciated

that opening 137 provides access to other portions of circuit 300 for additional
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30accessed by lifting panel 134; just within opening 139, a shielded lid or door 223 (Figure 2A) ma.:,, T
be lifted away from a compartment of shielding assembly 200 that contains waste bottle 23. With
further reference to Figure 1C., it may be appreciated that opening 137 provides access to other
portions of circuit 300 for additional maintenance procedures, such as changing out generator 21

and/or other compaRgRisAfaReUiEdRQ, asmill brdsscdbedhalow roniiassiRmbadipients of system

10 in which automated quality control tests are perf’ormed and/or when system 10 is employed for

relatively high vol Qe eper o WEAEGEHERDIEte may become burdensome, even though
access to waste bottle 28dsgseathytacitiaiec faydesanbed abaveobimesd tvardedciataciitate waste
management, some embodiments of system 10 may employ a separation system to separate salts,
including radioactiVé %?é%lrgh%,dﬁg r‘\?’?get%f’?"?gernéx r%ﬁl@p‘{)ﬂgggif follgrla%ttli\é'?fygl}lgg\yg}gg%smosis In an
evaporation type systetimntheawatencomponentibpokthennwasteiscevaporatdd;yhiledssaoreverse

OSMOSS type systen (e Water |s %?%E%gyr %‘Eﬂi&{{%%] 5%%§%§Eﬁec?%90$@ e, NG confimed fo.pe

non-radioactive, via a radiation detector, Is piped. t rain. According to some ollier em%odiments,
circuit 300 may bewssisfigaregrseithacthecmbetanery deyred 16 pusgeralofrenttheatabisgtines thereof

and/or to perform fhehypass,flush dhahwasidssaibed.aonve:arelerably Allerbthe fadioactivity of the

waste drops below a critical threshold. =~  Figures IA and 1C further illustrate a pair of relatively
shallow external ré¥8RYEECIYY, TR AR B TUHPEFHETBe Y8t ERSIFES CPEROREMhple, in
order to cajch anycspillsWiemiindusiensysiem: ane el tacassesil 9 b syshawndegated in proximity to

post., or hanger 141, which. holds reservojr 1'5, and in proximity to 70opening. 133, through which
tubing line 301 paSS¥¥ZAf F%Sé%lé% 85 T R é‘bgi]rf%\b%%%@ﬁé’ég ¥$1V'% fvidth and depth
of recess 192 mayraticormnmadate, sipiagetohtéehnicaddedumeniationtassaciatéch with ¢hfusion system
10, for example, a technical manual and/or maintenance records, or printouts fr inter.117 (Figure
1B). With referenc%at&[%nlj—aiéﬁ fe ‘gl'“‘llf E)epagsro sgl}?g%é \ﬁsiec%l ?ng?l T§d?§0 6%%&%% rsno(%%;r%cﬁ?éJ Iéf’zgl(}ilglstionaI
recesses 101, whitlteiaré auidtr sizedtitorhdid byshieldied tbst wialdevhitiedcdntainsrsnaplesffeom infusion

system 1Qfor ex - j or calihrati ich will be described in greater
Qsfor exaples (ot RreathiRUONesiig and(er callorHen, i

detail, below. An exemplary test vial shield is shown in Figure IE. The test vial shield of Figure IE is
preferably formed from TEg&sE R rateltHur et iorexamplel Raemicehelkposutetsl 30lead, for

improved shielding.angkto seduee-the.waiaht of theshighdcFigurer Yrell 13, for example, in order

to catch any spills from infusion system; one of recesses 190 is shown located in
proximity to post, or hanger 141, which holds reservoir 15, and in proximity to

20 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
technical manual and/or maintenance records, or printouts from printer 117 (Figure
1B). With reference to Figure 1C, upper surface 131 of shell 13 is shown to also

25 include additional recesses 101, which are each sized to hold a shielded test vial,
which contains samples from infusion system 10, for example, for breakthrough
testing and/or calibration, which will be described in greater detail, below. An
exemplary test vial shield is shown in Figure 1E. The test vial shield of Figure 1E is
preferably formed from Tungsten rather than lead, for example, to reduce exposure to

30 lead, for improved shielding, and to reduce the weight of the shield. Figure 1E
illustrates the test vial shield including a handle to simplify manipulation thereof, but
alternative configurations of test vial shields have no handie — for these a sling, or

strap, may be employed for handling.




illustrates the test vial shield including a handle to simplify manipulation thereof, but alternative
configurations of test vial shields have no handle - for these a sling, or strap, may be employed for
handling. Additional receptacles 180 are shown formed in bin 18, on either side of a handle 182,
which facilitates removal of bin 18 away from shell 13. Technical personnel may, thus, conveniently
transport bin 18 to a storagaanea iQ-psalection-otismupplies.dorexamplen sharpsicloves, tubing lines,
etc..., into one or more receptacles 180 thereof, and/or to a waste container where separate
receptacles 180 of i iggr%;}{‘ﬁ%t?& zdr‘hl fee 6?1W§§:£fl§&& aa%wﬁé{c%%iﬂlﬁﬂo th@eﬁwgiientioned
supplies, for exampisenlepasiteththetenvaiking infusion protedusssrigcardifg tocstisegcambodiments,
one or more additiSona iggcgptgaglrgslgrg gorgne, 0\i]nsogl%%grr nore | éspof% OI &qngain%rrs, fe%r ,x&gsjple, to
contain sharps and/BY radicactive was e%fﬁ@r than that contained in waste 10B0tte 23 , Which may
be integrated into bif tt81wf.cthimise fited intvaiorattachedtoasheltchBicsepiGite fiorhthinl 8.

Figure 2A is a pergpegfiye gy f SN assembl 240 Aceridinghia same.cragadiments of the

present invention. With reference to Figures 1C and 2A, toget er, it may be appreciated that opening
137, in upper surfaeeosisad draspigliranprolites 19seEEss 10 @idve Hou I bP4sigvan2u1 of

shielding assembly, gQ0,qwhigh sidewale? Al eneliRses éhsompatmensizedde.cantain a radioisotope
generator of system 10, for example, generator 21, previously introduced. It should be noted that,

according to aIterﬁé?é‘@FﬁHB&ﬁﬂ@ﬁ’@,hﬂ%s%%W?ﬁ%&}ﬁl@ﬁ& BBPBIS AT seRD R B dBugh to
hold more than onengeEyRkok; Jorexampledtatdddreasa Spstemriapeiaingeafficicneydarhirelatively
high volume opera%og. I§1 some o these T]Sernate embodiments, tubing lines 304 and 305 are each
branched for paraﬂ 8 flow fﬁ]?(%ﬁlg% & Ml iple generators, in which case divergence valves may be
employed to alternate thé'ftow v oughetiee geveyators, dinedatgatimeb in Whersoafiihe se @lternate
embodiments, the multi rators.a ed;in,ser ing i 0 ubing line
305, n adlion, 2o I A e M B L ham of the

generators and upstiearmeoiiiveieh g a1veias WPinnreshjuneton Jith eéddnerpidap, in some
cases. EmRodiments inclyding snuliple aeneratars. Andiosan; aluate reserwergnd seeenrd puymp can

be employed to better manage an activity level of each dose, or patient injection, for example, as
described below, iR HofjHAtt o ARG ERe S S AQIQONtIn ACRERITAL 6 TRECEIRBSEITHT illlis®ated in

Figure 2A, openingd3fang-aaato221, areviocatethas aulewer: elovatiomdaiexamplermithitespect to
platform 113, than are o enin%&L39 and lid 223, which Pr?vidde access H) t&e.c mpartmept being
formed alternate embodiments, the compartment enclosed by sidewall 201715 [arge enough to
hold more than one generator, for example, to increase system operating efficiency for
20 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 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

P
LA

addition, a reservoir for accumulating eluate may be included in circuit 300,
downstream of the generators and upstream of divergence valve 35 WP, in conjunction
with a second pump, in some cases. Embodiments including multiple generators
and/or an eluate reservoir and second pump can be employed to better manage an
activity level of each dose, or patient injection, for example, as described below, in
30 conjunction with Figures 12A-B.

According to the embodiment illustrated in Figure 2A, opening 137 and door
221 are located at a lower elevation, for example, with respect to platform 113, than

are opening 139 and lid 223, which provide access to the compartment being formed
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by a sidowall 203 of shielding, assembly 200 to contain waste bottle 23, as previously described.
When panel 132 is separated from shell 13, and door 221 opened, generator 21 may be lifted out.
from an opening 231 (Figure 3A) which mates with door 221 of sidewall 201. A weight of generator 21,
which includes its own shielding, may be between. approximately 23 and approximately 25 pounds,

thus, according torsomeipraferied embadimenis:of mpiesentinventioptheelavationntgach, of
openings 137 and 231, with respect to the lowermost portion of the cabinet structure, is between
approximately 1 fott A QpProtmiEiely féé‘f?ﬁlia&%gg)%“Qgéeéhi{até‘r%&'nd@?@8%%%n§fiaﬁ8’éeff’ﬁﬂfechnical
personnel to lift genetaipb2ifedtisirofrvthencgrapastdienti HAGeordinighte apsexamplarg ambodiment,
when shielding asgeé@b,lx %310 |}§ cont ,irg?d in the cabinet stru ttére f Fiv%t e,niggs 137 and

] e of Figure. 1A , 0
231 are located at’an elevation o‘?’%lfjproxf?%%%re tfrl inc I(Ces,l%lﬁw (?télsi’)g‘ct 5 ﬁjléhldcﬁ/\/%lrd urface of

platform 113, or abawaewaﬂmmeaﬂp@(immgty@@mméﬁ Mmd@sthe&tacpdnérgmumrsurfa}ce upon
which wheels 121, 122 rest, flgire At furher Ustatesaccasspangh i 3¢ éQ&l.%‘?'%%eﬁfg%%‘/ty lock

138, which mates with a framework 19 of system 10, shown in Figure 2E3, in order to limit access to
generator 21.  Figurel Wehapeh oo LR ETIRISE Etcalivg of Adwbizp S ot e tidesigewall 205

(Figure 3A) of shieég)sra& assembIvogOhbID ERGIOSES RNOIBHEPIRAIMARLINALEhAGeessible
through opening 137 of shellgl;IS, gnd whi?l‘fg Ioca??gsadjacent the ZOcompartrﬁH%%t enclosed by

sidewall 201. Each!BtGdor{spr o RSTSRBSh W H 1SRG Rt ad fet By ths AEBPUHAMY hinge H, and
another door 227 is sheiy altacbeship sidewaltiz0sh by anothel dinggesehmbigooe RAdHustiates each of

lid 223 and doors 221, 225, 227 including a handle 232, 212, 252 and 272, respectiyely, for moving lid
223 and doors 221 298 S R D106 L phouiae SKARGE 1 148 bomesanalng DB PAIRGhts, wich
can be seen in Figumsﬂﬁna&.lﬂgzmem Mmﬂmﬂéustmat@mﬁmna‘hﬂawﬂlﬂasﬁmwngﬁh one se_curing lid
223 to sidewall 203, ang angihsrsequing slogr 2219 idouall 204 aroMermeans or sequring the

doors, which are known to t ) e art, may be incorporated.  sidewall , 203, 205
and the corresponditglid/odr 2231 2D RupE Sothitéliasifaisaydsesirutivid balynchsitfeom 3%

30antimony lead, qr from piher knqunshislding materials Andothen asserpblagtagetheraccording to

methods known to those skilled in the art. According, to the illustrated embodiment, doors 221.,
225 are hinged to 8peft Ri%sh P EaERBIAGR PélCarbws D and C, and, with reference back to Figure

IC, a Figures 1C and 2A further illustrate a lid or a door 225 of another sidewall 205
(Figure 3A) of shielding assembly 200, which encloses another compartment that is
accessible through opening 137 of shell 13, and which 1s located adjacent the

20 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 illustrates each of lid 223 and doors 221,
225,227 including a handle 232, 212, 252 and 272, respectively, for moving lid 223
and doors 221, 225, 227, 1n order to provide access to the corresponding

25 compartments, which can be seen in Figures 3A-B. Figure 2A further illustrates

optional thumb screws 290, one securing lid 223 to sidewall 203 and another securing
door 221 to sidewall 201, or other means for securing the doors, which are known to
those skilled in the art, may be incorporated. Each sidewall 201, 203, 205 and the
corresponding lid/door 223, 221, 225, 227 thereof may be individually cast from 3%
30 antimony lead, or from other known shielding materials, and then assembled together
according to methods known to those skilled in the art.
According to the illustrated embodiment, doors 221, 225 are hinged to open in

an upward direction, per arrows D and C, and, with reference back to Figure 1C, a
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latch component 191 is provided to hold each of doors 221, 225 in an opened position, thereby,
preventing doors 221, 225 from falling closed, which could pinch/crush fingers of technical personnel
and/or tubing lines of circuit 300, when in the midst of a maintenance procedure. Figure 2B is a
perspective view of framework 19 of the cabinet structure of system 10, according to some

embodiments, to whighdaisbnepMponenbAddsomerdniad dfigose 228 moluges anaiadedtetailed

view of latch component 191, according {q some embodiments. Figure 2B illustrates latch component
191 including afirgieb?ﬂ%yl@?v@%’&g%% %18230{6%%?1%81%% 6?5%1‘8%%%@3{“8 Fe¥Ponding to door
221; each pin 193fid@bsincluciescal lpmesantah8BAubAR1Z 1 Ofespretdalywandia tholdirgtend 193B,

195B, respectively. Antegtgée of eaggrgo%r 22?%28% upon CQfenln o%tgroors 22_%,@%?,&@@ push past

the holding end 195%‘@?& ot the corres%‘gﬁ ing pn}’? 195" 5%‘,7%% 20 ws%naler\g%hon, per arrow F, and

then may rést agaimbinatraspective siders9% and592 of eacheeredioshs, tO8Bcuftitthe corresponding

e oA R RN elsclad e, dlecl M PRLATAN RS, APISIRly moving the
corresponding holding end 193B, 1958 to make way for the closing of doors 221, 225. Doors 221,225

being held by latclixopaponeft 19tqriag voempesiteHNap bEigws hifiguresaich  With further
reference to Figur%o%gsoﬁ&m@mgcm&&g&eﬁ efermed. @Jﬂ@@@%ﬁ@%&&&&%@f?&% vsRiign, an edge

of door 225 overlaps door 221 to prevent door 221 20from being opened, per arrow D, if door 225 is

not opened, per arrdw CTERIHANEIG UK dobresy it apy éﬁﬁﬂﬁés&flaﬁﬁﬁ?@é%%r%t door 225
from beingmopeneddiidonr-?y 448 nabripenad, PeBanmm B:aactasi edga efdid22pvedapsidoor 227 to

prevent door 227 f being opened if lid is,not opened, per arrow. A. T ccess to.the
compartment enclég &B@/"S‘?&%ﬁéﬁl &foﬁ%?igfoﬁfgiﬁ?ﬁg Blés% ‘ggp%&?ﬁ%l?@é%ﬁ?%I9fallowed
through a sequentiat opecing dfilgch 223 and Hooks R A1 226012 2iky sinee Fvhenigenesatars?l is replaced
it is typically desirable 19 3!%8 E‘EHL,C%%V‘Q&?&%@W(? %Eailr&;ij I %rrl%stﬂieldedwbce)gé?d lid 223

€ ,COTTCS

it
and doors 227, 225°The rou{l)ng o%t ese portions ofcwcwt'%%%%%%%bsenbed in cor Juncnt%on with
Figures 3A-C. 30FigurecBALR anothidy pepsettive saenicotsiiisidingliassembig 200vawcording to some

embodiments of the presentnyentiop. L Gige Rl 425998 00122220 A0d 27 are opened
to provide a view into openings 233,235 and 231 of sidewalls 203, 205 and 201, resgectlvely, and into

a passageway 20 F0WHIER €90 hidd»ip2>- Doors 221, 225 being held by latch component 191 in an
open position may be seen in Figure 3A.

With further reference to Figure 2A, according to some preferred embodiments
of the present invention, an edge of door 225 overlaps door 221 to prevent door 221
20 from being opened, per arrow D, if door 225 1s 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 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

[N
w

only systematically allowed through a sequential opening of lid 223 and doors 227,
225,221, since, when generator 21 1s replaced it is typically desirable to also replace
those portions of circuit 300 which are shielded behind lid 223 and doors 227, 225,
The routing of these portions of circuit 300 will be described in conjunction with
Figures 3A-C.

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

203, 205 and 201, respectively, and into a passageway 207, which is formed in
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sidewall 203, opposite the compartment, which contains waste bottle 23. Passageway 207 is shown
extending vertically along sidewall 203 and having a grooved extension 213 formed in a perimeter
surface of opening 233. An optional retaining member 237, for example, formed from an elongate strip
of resilient plastic having a generally c-shape cross-section, is shown being mounted along a length of
!cl)lassageway 297 51%915\9!1(11 @0@&%955’1\5&1363@ &%%f%ﬂfn@@ﬁ@ﬁﬁd%@;ﬁﬁ%%&@ﬁ@%@@i%.F@M&@gé&agu rt?e_roI |
illustrates a pair of passageways 251.0 an , which are formed as grooves in a portion of sidewa
205, and another%&ﬁ%?@%%@@%vfﬁaﬁﬁd‘%ﬁ%&gﬁm @?8}&?8%@&%% GrOSTL &S 8Brtion of
sidewall 201. A routing e @oiiopsrehdubingfeicoio3OQntO(Figute dbdhaoraghnpassageseys 207, 251b,
251c, 215i and 21f59 is,shqwr% in Fég;_re 313, at_F[ ure B‘ig.us rates tgbin&ling 3Q4Hbeipg routed
through passagewdys 251g and 2151, eliate Wibing line 305 being folted throligh passageway 2150,
and both waste tisie;805wsand fpatientiive: 3051y beingadulied: alongthassagewaye 2007 Waste line
5305w further ext A tensi 2 i ine 305p further
extends outward fﬁg%séwgg%%gggggﬁ%ﬁ%%%ﬁ%}é%%n%ﬁ%%ﬁ%eo%t& ﬁ%éhgg ﬁo%%r%rglé 135in
upper surface 13Dof shelsi{Frytred 1anA e bediviy do st ateioonisde ipenioaath passageway

formed in shielding assembly 200.RyReing sesesaibie Alongsa.lensibherraef.caR facililate a relatively
easy routing of the 20corresponding tubing line thcrethrough, when the correspondln%qlld/door IS open,

and a depth of ea8PPYSAgeREPPRAVEME Pindling SpHiree %ﬁ@%ﬁ?ﬁﬁsé’fffﬁéi%ﬁ]é%‘ﬁbﬁ ng tubing line
routed thegethroughiguhemihercosresponding lidsoor is clesed dawndMoseeveio Wit fusther reference
to Figures 3A-B, itﬁglay be appreciated that the compartment formed by sidewall 201 may have a
shape matching arnexterior contour of generator 21, such that generator 21 is 'keyed' to the
compartment, for examplégiee pigvidntinstallatieriiof atvinpropangethesatbpinta.gysteniQ; and/or to
facilitate the proper grieatation of generat within the compartment for roper routing of tubing
s, Atemately, B T A A B B e B e bt s & reader of
encoded informatioasin tonddtmivztioonthicomlp 7o G@anioprssazsmtificaliband/bradata
associatekwith eagh genaratatmay hemvides-. ek exampies in  har sarle 1absl op aitgdiofrequency

identification (REID) ta% that is attached to each generator, so that the reader ma.y transfer the
information to comptéPriuiiise éebdnarataidis me tneld nn Braebts Kth&rsrapil sye i ¥peration
or to provide an ingicationtoheitses thatidpaincerect gepeirinr Basipaen jostalled:@k.aeurse a user
of system 10 may, alternately, manyally enter information, that is provided on ag%@nerat r label or

marking, into comptta ¥ STHRA SR h &P BRSSP LBk A REBIBAtrBin computer
17 that the incorrestiggneratdbis dnsiaiechgth thereof, can facilitate a relatively easy routing of the

20 corresponding tubing line therethrough, when the corresponding lid/door is open, and a
depth of cach passageway prevents pinching and/or crushing of the corresponding
tubing line routed therethrough, when the corresponding lid/door is closed down
thereover. With further reference to Figures 3A-B, it may be appreciated that the

compartment formed by sidewall 201 may have a shape matching an exterior contour

[
wh

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

17, when a generator is installed, 1n order to either enable system operation or to
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Figure 3A further illustrates sidewal! 205 including a valve actuator receptacle 253, into which
divergence valve 35WP is mounted, to be controlled by one of the servomotors (not shown) of system
10, and an opening 325 for activity detector 25. Activity detector 25 is mounted in a shielded well 255
that extends downward from 10opening 325 (shown in Figure 3B), and, with reference to Figure 3B,

tubing line 305 paggRse VR RRENINE B 2R-SRINALORIeIeF R sandriestianactivityed Ins ciliate, which
passes therethrough. Accordiagto some embodimeng, the positioning, within the compartment
S 7

enclosed by sidewWAH™50a U NeSESMbORBHES BEHES0rIBH B ISR 8B0hith are shown
routed. therein, is fasitifatesh by:gravidingshecompogents i&moewuwrter in adameiddasmabiisposable

subassembly 390,‘_ank§e§rgtaod|ment of vyl%églglyfjstrated B%rFllgl%res 3C-D. Figure 3C is .a perspective

view of subalssem?a?ff/t a%rcﬁ:ﬁeg‘(ﬁ%e f? Isa pe(r)s%(%%i&e view éﬁ%ﬁ%@&e c%egreé?ﬁggr to the

embodimeit illustriasgdidsy Figure 3D, frame 39 is formed from mating trays 39A, 39B, for example,

formed from a. 70therm 9%%9@%%%&& iYgzg'ﬁQt&t &9&%%6%51‘%\%%&5% J@%r%b%qﬁse%ﬁ%}géd’ In fixed

relation to a perimeter edge of frame 39, divergence valve P and portio Ing line

304, by-pass tubiripline@odudilitiws wivierg s 30% Rvasteuives 305w eone P tdnit direo808p. Figure 3C

illustrates the perimetsr.6dge Aiyided intorayditst sia0h e nd side 382 Pppesite fist side 391, a
third side 393, extending between 75first and second sides 391, 392, and a fourth side 394, opposite

third side 393, AltHbIGHREIGIHECs B dhawEtied /& SoRicEE Widiviefuthiy Folshduirsy iRy iegether,
accordingitp alternsenpRnbodisnefisinTating tRyuof, fame:Ro-maydrepastsmiaaqniinumis sheet of
plastic folded over on itself Accordin éo th%ill strated embodiment, an end 404A of,ei-%nt line 304,
and 30 an end 403",36%%%8588(‘1%@% W ARHA SO it S XG5 S8 LI TR 3P E BT With
divergence valve 3aB& ant-amoupstreaansisegtiansofm& amibtibigslite BO2tibigurea@idunther illustrates

b A e e L
circuit 300 which are shown routed therein, is facilitated by providing the components
15 mounted in a frame 39 as a disposable subassembly 390, an embodiment of which is
illustrated by Figures 3C-D.
Figure 3C is a perspective view of subassembly 390, and Figure 3D is a
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
20 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 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.

[N
wn

Although Figure 3D shows trays 39A, 39B individually formed for fitting together,
according to alternate embodiments, mating trays of frame 39 may be parts of a
continuous sheet of plastic folded over on itself.
According to the illustrated embodiment, an end 404A, of eluant line 304, and
30 an end 403, of by-pass line 303 extend from third side 393 of frame 39 to couple with
divergence valve 35BG and an upstream section of eluant tubing line 302, Figure 3C
further illustrates an opposite end 404B of eluant line extending from first side 391 of

frame 39, alongside a similarly extending end 405 of eluate line 305, and ends 406 and
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407 of patient line 305p and waste line 305w, respectively, extending from second side 392 of frame
39. Although ends 406, 407 are shown extending upward from tray 39a, as they would within shielding
assembly 200, it should be appreciated that the tubing lines of circuit 300 are preferably flexible and
would drop down under their own weight rather than extending upward, as shown, if not supported.
Referring back to Aiguredikbhtineausnetion withikigredcsfecanehe seenithattie atorersastioned
fittings are provid gfor oupli assemb| 0 into circuit 300; fir. t.ﬁfittin 1 couples the section
of eluant line 302 ?flﬂ%%asﬁ?’@ gggczag‘?ﬁﬁﬁﬁlﬁﬁ%cﬁégle?%%gﬁp Iﬁ%‘ée%%ﬂutél%‘?’lgﬁ%bpﬁqoﬁ;f%ﬁ g%nerator 21,
third fitting 313, whichcpayuhiceiparatechicheckehale), colples eluatedinecd@batahanubitttet port of
generator 21; fourth fitting 314 couples waste line 305w to waste bottle 23: and fifth fitting 315 couples
pationt ine 305p 13 Sh o T B RS S SR e ortec
line). Eachbof the fittilghsrathdr Bap c88(iB4p@iBlmayhbeofifmelsucpetype Refayibe dype suitable for
relatively high pregsire applicafions.«hmay beanyethersuitabls taethatsknguindg those skilled in

the art. As previously mentioned, when generator 21 is replaced, it is typically desirable to also
replace those portiéiaesrE Rt Sebinierrhre sHisteabbehifdite ar3iaAladers Bre 325, and, in

those instances Whgrain sysiemod Orisimavied thabewsite eachndayithese porirsimayihe replaced
daily. Thus, according to the illustrated 20embaodimen t.heslﬁéjortions are_conveniently held together

by frame 39, as subALSEMB TS, 9 SR :f‘écmiﬁj(éul?é‘?ﬁt Iy SRR YRR 4RA SRSpfacement,
while assuging a preiper @ssembyaariertation weotegisicatiohwithafeaturésutarmeshdrs sidewall 205
(Figure 3A), for example: registration of divergence valve ith valve actuator receptacle 253,
regstration of oG BAS 103 WHd SO M SretAR i B L3 2Ee: et el
registration of tubif@pline endsc404B tandf05withe pasdageway st2ll SidadesRbsediesectirely, and
registration of tubing.fing.£ds #06;and 407 with passacewsy 37 of W BIE! reforence to Figure
3B, other portions of tubing circuit 300 arc shown. Figure 3B illustrates eluant tubing line 301
extending from resgrosHitBledopisidesfepen tSURIGOPEIRNTS Sy DUHPBS, WHIeHEis mounted to
an actuating platform.433 i Aceardipgiesthellustrated,gmbodiment, platform 433 is actuated by
another servomotor (not shown) of system 1.0, which is controlled by the controller and computer 17 of

system 10, to cause a pliiGEF o UM AR BUER Behssrin 1 isd5RiRetd- drvimieiant, from reservoir
15, through tubingdige8Q%oand tepndoteaiiseithenpbmgentonToveiin the appasite-gisection so as to
pump the &mutt, thrqugh tubing line 302, to either generator 21 ar to by-pass line 303. Although the
illustrated embodi%én%éé%%f&g%@%ﬁéoeaﬁ Thnpig%,eo]t]ﬁtea}l%%‘q’lt‘ﬁ ‘fécﬁquqrﬁ%gs/rfﬁ(ﬁ&ol\?\/ﬂl%c Bs&8Rilled in the
art, may be s_ubstihﬂtedaﬁhrciayn&@&aydmondm&p%rwqﬂaia@d&ifmrﬁhesemoid@@ antddipstmpdhe eha_tant
throughmgomrcwt %0%'0 &I}&%q&ggt Osﬁgwsn x %}]%hq %Qm?;?&gg%ﬁ%%l%%yeeg?ence valve 35130 is

fitted into another valve actuating receptacle mounted within she coup éd to yet another
servomotor (not shorasyofEystiinin OrdumdarsiRe fattaeigatediesadid ehbdldele @I hat is mounted

alongside an while assuring a proper assembly orientation, via registration with features formed in
sidewall 205 (Figure 3A), for example: registration of divergence valve 35WP with

valve actuator receptacle 253, registration of tubing line ends 403 and 404A with

2
whn

passageways 251b and 251g, respectively, registration of tubing line ends 404B and
405 with passageways 2151 and 2150, respectively, and registration of tubing line ends
406 and 407 with passageway 207.

With further reference to Figure 3B, other portions of tubing circuit 300 are
shown. Figure 3B illustrates eluant tubing line 301 extending from reservoir 15,
30 outside of shell 13 (Figure 1A), to syringe pump 33, which is mounted to an actuating
platform 433, According to the illustrated embodiment, platform 433 is actuated by
another servomotor (not shown} of system 10, which is controlied by the controller

and computer 17 of system 10, to cause a plunger of pump 33 to move, per arrow 1, so
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interior surface of shell 13 to hold filter 37 (Figure 117) of tubing line 302. Filter holder 317, like frame
39 for subassembly 390, may be formed from a thermoformed plastic sheet; holder 317 may have a
clam-shell structure to enclose filter 37 in an interior space, yet allow tubing line 302, on either side of
filter 37, to extend out from the interior space, in between opposing sides of the clam-shell structure.
Holder 317 is showndngelvwding amapprendage 307sferbaggingiholtendl fomea staactdrg@dnot shown)
inside shell 13. Turning now. to, Figures 4-9C details concerning computer-facilitated operatic) of
system 10 will be BGERBEATASCBn ES SUi SHBUATCREIBRAE PRUBrt SDiALBHGh As
previously mentiofénl, tardhaiticrefarerideobacktpdsigime3lA, admpigtethi 7Tloksystem 10 includes
monitor 172, which, preferably, not only. displays indications of system operation. to inform.a user of
syatem 10, but 1s S0 Ro e s S O R e, SR R G e
understood that comtpetet, I2ideoupledttd thercomntdller ofdyseeiredGluwhidhomasseandanted within
the interior space surauaded icriel dib g fisuse Imhona amALSK iofeyated o post 142
ardw

of system 10, for direct I iring to the controller of sf\{stem 10, according to some alternate
embodiments, corfpRIESHAT {66 ST Res trrd Eontpsiler At e e xal tRAE BIEWS computer 17 to be

positioned somewhatremeotelyframihaseRartionsiebsysiem JQ flammbichradiogelivelegiation may

emanate; or, according to some other embodiments, computer 17 is wireiessly coupled, for example,
via two-way telem@frvsfmﬂg'controller of system 10, for even greater flexibility in positioning computer
17, so thatthe operationmafsystBriviBerityshettnariteres ldadcoriroliessentatalyn anayafrom

ng.ip some preferred smbodimenis, computer s pre-programmed

radioactive radiation. .  Accordin 0 r
§ és %ﬁ‘r%lt?gh procegures ecessar aifitain system 0, to perform

to guide the user, Via MOAITOF 17

quality control testsodiesystehkd Bamnd ddooperatespsyiP0 1B dpbpatientdiffusienissram el als to interact
with the user, via (e Joughiscisen. oapablli RLIARIIIL3~aas0rdion o PEsfersed,embodiments, in
order to track volumes of eluant and eluaté containe Wltcf*nn system 10, to track a time from

completion of eachnédtitioprprssftvhsavbiubysrdine 302 tenceifbolatdcondibrmore systedpwditameters for

the quality gontrol {&stg; APA IR REHOSBMANQYS ARIR QRETAINSIHOMANIET 44013 ARP PE i
preprogrammed to interact with the controller of system 10 in order to keep a running 10tally or count

of elutions per unithfte! U gven GeR_Iate P EniBidyed By R Sy Ee AoBRd Al aififér categorize
each of the countegh@ldtionsddanexample, as being generated either as a sample, for quality control

testing, or as a dose, for iatlent in e?tl%rim The eé%tlc%rgaﬁount and cato'lgorlzat on .alon% with.

e
measurements made on AR EAMBIR HIHESE for S SR RS YISV BIEiE SR At etc. .., may

be 15maintained in&ssteretbreddid dmsadmputenitii i esraeportiodirotithis Starectinformation can be

compiled %iba repo{%«}e%t?o%.pﬂ@tﬁr%d%% v, 04 %E&P?Qg slachpnically transterred to,a, remate location,
ple ervic

for example, via, an intemet connectior to technical support personnel, suppliers, setvice providers,
etc..., as previously Hesertbad | ComplaemeRivial fuitheintsiacdiithota lysEsamdy ordécrsanier of

encoded 20informaligfar GYaAmMBlEARaROdsFeRdaEan 0 ariolieayensy denticaton:(RFD)

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

25 space surrounded by shell 13. Although Figure 1A shows computer 17 mounted to
post 142 of system 10, for direct hardwiring to the controller of system 10, according
to some alternate embodiments, computer 17 is coupled to the controller via a flexible
lead that allows computer 17 to be positioned somewhat remotely from those portions
of system 10, from which radioactive radiation may emanate; or, according to some

30 other embodiments, computer 17 is wirelessly coupled, for example, via two-way
telemetry, to the controller of system 10, for even greater flexibility in positioning
computer 17, so that the operation of system 10 may be monitored and controlled

remotely, away from radioactive radiation.
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tag reader, to store and organize product information collected from a product labels/tags, thereby
facilitating inventory control, and/or confirming that the proper components, for example, of the tubing
circuit, and/or accessories, and/or solutions are being used in the system. It should be understood
that screen. shots shown in Figures 4-9C are exemplary in nature and are presented to provide an

outline of some methodssetéhempresenhinreniien muhirhaampuisid fapipates theaferamentioned

procedures, without.lér_nti}g'n%@he scope.of t i%\*/en%?sn to %W garticular computer interface format,
Computer 17 may 31€6 heitithe ‘A grBFgF&m e (P AR Gar SKAE e B8 R WEFB0GE monitor
172, either independenioat systemcopechtion on kyconjltcticnviirsystescopardtioptian example, via
pop-up help screens. Although the English lan e is employed in the screen shots of Figures 4-9C.
ahoud be under S il g B e B RS SRR S ogrammen to
provide guidance mamidtiple lasrpudigeso prefFigdrandidimstreencstotiofraakhainumenel 470nwhich is
presented by compytey, 17, o5 mRRIGHH2.ASATHING R some.cabadiments: Mainmenn 470 includes

a listing of each computer-facilitated operation that may be selected by the user, once the user has
logged on. Accordﬁ’ﬁé%@ér%ésﬁﬁfiﬂﬁllFrﬁ%ﬁfh%?ﬁ%@%ﬁe?ﬁ@%@ﬁ?ﬁ%r@?@ﬁé@éﬁ% #digedfilanguages

from which the usggmay:selestd R LR RESEBLNGMAIMENN. ATGn gy e;SMhis: 8 Sehematic showing
a series of screen shots which includes a log, 10in screen 570. According to some embodiments.

when the user toubHSaRR I YSEACBRTF) eI BPLT eI EYH o 879195t BF55) bFtARher screens
presented herein, fatiow cauir tifall keyinosrduid displayed fordogelvaelecthgdaiaceniyyhntosthe selected
data entry field; alternately, computer 17 may be augmented with another type of device for user data
entry, examples of STiEh JHECHe S ARBEE Rt SEa BN AR DL AT Y Bqi e storage
medium (i.e. disk) geaderdaidvannersanpar dodeurdadermior! athergeader dbendodedimformation), a

hand control (i.e. %‘i}é&%njoi‘%%“&'ﬁﬁ%&%u Jaﬁlﬁﬁt&?%%ﬁ’éa%B%%%%ﬂﬁdﬂ&%}Qr%@&% %{Q@e‘)&imems’

screen 570 may further include another d in whichthe user is required to enter a license

key related to the gedieratoiernprsye@ s apsterctiviih srder ebuarabeoperation ofsydem 10; the 70
key may be time sepsitiig.d slaler 191 96NRIASRLEARHRLT terms o f SAURE MY uspker of log in

requirements may be employed, according to various embodiments, and may be presented o-n
multiple sequentialfyf aFi R R SeMB 1atHR A ISAN b IP R SHIGIE fdg St EcraemT to be

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

20 information, for example, a bar code reader or a radiofrequency identification (RFID)
tag reader, to store and organize product information collected from a product
labels/tags, thereby facilitating inventory control, and/or confirming that the proper
components, for example, of the tubing circuit, and/or accessories, and/or solutions are
being used in the system.

25 It should be understood that screen shots shown in Figures 4-9C are exemplary
in nature and are presented to provide an outline of some methods of the present
invention in which computer 17 facilitates the aforementioned procedures, without
limiting the scope of the invention to any particular computer interface format,
Computer 17 may also include a pre-programmed user manual, which may be viewed

30 on monitor 172, either independent of system operation or in conjunction with system
operation, for example, via pop-up help screens. Although the English language is

employed in the screen shots of Figures 4-9C, it should be understood that, according

220 -




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 eluant that is within reservoir 15 (e.g.
saline in saline bag), via a screen 571, and then brings up main menu 470. If the user determines that
the volume of eluant/saline is insufficient, the user selects a menu item 573, to replace the saline bag.
If system 10 inclugdes,aR ensogadniormation reader. Hehasr-nas prRAGELRiIR tag reader,
30confirmation that the selected reservoir is proper, i.e. contains the proper saline solution, may be
carried out by comBUtBIL#BHEFto connecting the reservoir into circuit 300,, by processing

information read from a labet4agsattaehadiotbrureseriaifuAlternatively pesdnadditiomptuhing line 301
of circuit 300 may he provided with a_cannector which only mates with the er type of reservoir 15.
According to somége?ﬁ%%%r%ﬁ%’s‘%% n&é"rﬁ%?ffﬁ??ﬁ@@%& ﬁﬁﬁﬁ%@ﬂ&ﬂ@%ﬂ%ﬁ%r@e detector,
which is loated justdowhstceamuopluiresanitintd areislinkadtoy derspedted by, tso that arverror

message may be presented A OO AT2 SIAING AL o A SRRl chags detected

y reservoif, indicating an w%pro‘fc?é?esgﬁutlon. ne example of a'charge detector that
may be employedrysssystelistkd lsngia SeiConniCdndootvity Sesot. (aveimmefrormSoitag, inc. of
Middleton, WI). ., Qnceghe 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. 10Alternately, if
system 10 includes the dfstEmentibnsth raxds shafithe ssafrhe st McliRie & BiehdrslrdenitiPgolume

infolinatioryis providgghcthe 1eader mdy aitomaticalydransterthe auanibdnfornatianie gamputer 17.
Thus, computer 17 uses either the caonfirmed eluantisaline volume, via screen 571, or. the newly

entered cluant/salfEVORIHE ST Bas itk fontWhith & PAOEGEHTE SR BFsedeEUblume, via
activations 15 of pbutapy33yiridi&epetatoandofsyaie forkudMibl ¢efesenaariodtigiees SBsteluidng the

operation of system 10.when.computer 17 detects that the eluant reservoir/saline has been
depleted to a predeerfté?n%\ér\gg’ %Sm%%gt’hcr%%%ﬁ,?o%%&%ﬂgn vevré%rer%s“fheaﬁlgé%& "5 Screen 577, If the
user has disregarded seteen 57 7xamglconfinbed ioctealsletelthet Salinegibag, wompute kdybaetects when
the saline ag is egupty.and provides; ndicatian,2qof dhe Same o 1he User. ¥igig SEIeaN.578. To
replenish the reservoir/saline bag, the user may either refill the reservoir/bag or replace the empty
reservoir/bag with &I EEsepeERIba materdiadaes sore birbatmientay sydtesir 10-automatically

precludes any furthgr,gperatiomefthecysten Wnikihereserveilissenignishad, hshauldheinoted that,
as previously mentioned, system 10 can include a fluid level sensor coupled Z%to the eluant reservoir

in order to detect VREATHE RGBT B SHiHE HHSPENGIH S TEBHE R GBI & HFstitfich i triking the
volume of eluam inegaraiblimpRrgaLLeE lsleal SO tnsksavelumenptimelubieswhich;is.discharged

from generator 21 jnto waste, hotle 23, Wit eference o Figue, 5C, an iten 583 1 provided in main
menu 470, to be ’
of log in requirements may be employed, according to various embodiments, and may
be presented on multiple sequentially appearing screens rather than on a single log in
screen.
After the user enters the appropriate information into data entry fields of log in
25 screen 570, computer 17 presents a request for the user to confirm the volume of
eluant that is within reservoir 15 (e.g. saline in saline bag), via a screen 571, and then
brings up main menu 470. If the user determines that the volume of eluant/saline is
insufficient, the user selects a menu 1tem 573, to replace the saline bag. If system 10
includes an encoded information reader, such as a bar code or RFID tag reader,
30 confirmation that the selected reservoir is proper, i.e. contains the proper saline
solution, may be carried out by computer 17, prior to connecting the reservoir into
circuit 300, by processing information read from a label/tag attached to the reservoir.

Alternatively, or in addition, tubing line 301 of circuit 300 may be provided with a




30selected by the user when the user empties waste bottle 23. When the user selects item 583,
computer 17 presents a screen 584, by which the user may effectively command computer 17 to set a.
waste bottle level indicator to zero, once the user has emptied waste bottle 23. Typically, the user,
when powering up system 10 for operation, each day, will either empty waste bottle 23, or confirm that
waste bottle 23 wasngrpiechahtbe cadef aparatigndhe gieveusdayirand NElizriseresn®s4 to set the
waste bottle level indicator to zero. Thus, computer 17, can track the filling of waste bottle 23 via
monitoring of the SB%P R ﬁ&ﬁ?ﬁlég Al tg‘;@é?ﬁg}g&@%gﬂfés ABY 8h 1,:%%\%&6%9%\35‘1& ion to the
user when waste boitle23 jneetisvtotheemiptiedyior examipidjnkedpsesentation ofssecheem584, in order

to warn the user that, unless errgft d, the waste 1%8}1“?0 1y\(lll} overflo ) .aﬁ%%ordlfr#%to S(im embodiments,

system 10 automfﬁli:darllf{/leﬁbr%%ﬁu 'eyslggr%@fgﬁﬁﬁer operahon o? t‘ﬁ%tlg%s S until the Wwaste bottle is
emptied. Atcordingrteesonetaitetnativectmiodimesidya fhaiddeyeldsetisgramaypbepcotghieidito 10waste

bottle, for example, as.menioped &Q&%%H’t‘e&%‘?%%?ﬂﬁ(? YL fpigure P .argertqpuigmapeally detect

when waste bottle is filled to a predetemined level and to provide, via computer 17, an indication to the

user that waste bdtte@8thdsdsterbeeriptied andisr realitoniatidddlyipredidtie operation of system 10

until the waste bottle is emptiec: LR eddiline tadheabovemanianance.siersretatashingivant and
ciliate volumes of system 10, the user of system 10 will typically perform quality control tests each day,

prior to any patient iSRS, VORI HEYEHEE TSI 67 R Fding iy brstetred SHERAdE; prior to
performingithe qualityreentyol tegisoLilineid des conjnchiommsitbdrigidee sad Atz ax1th8haB), the user may

select an item 675 from main men 14079,’()'13%(981%3%}% direct system,L0 to,wash the column of
generator 21. Durifig the generator column wash, which i§ performied by pimpmd a predétermined

volume of eluant, MfGaMpI@@npmMm@miyrﬁﬁ moiftifiters | through Wdﬁ%cﬂ@dﬁmahwaste _bottle
23, computer 17 p£8k{k%ﬁn%hc%‘lﬁ'§9ﬂ%§ﬂf?é‘va’ﬂ&%Rﬁ.&es%ﬁfér? §7ff‘8&féﬂken- h%#éa"éﬂ%éﬁ%%ﬁ Iso, during the
wash, t icat iate it being di

generator column e system may provide a slim& to in e that ciliate verted to

waste bottle 23, for@xamie, Uighiprdjestonrdoq Fiplirdcp CYonay wsrojeet adlashingdightvsigmal, as
previously siescribgplﬁump Figure SHutherilysyales @ Serean e inihich ismreseniad Ay computer 17

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

completion of the WZRUIM fEFES A0 4iVRETCERIRRME IR (RGES Sb&Ediiet SPsBFPRCRYS may be
effectively carried palt Whilepsekaiad S4%dsteispiayedsystensholmaynbrcefiling:fiomeraservoir 15,

pump 33, which ha}]saa} c‘a%pacig%ofg roxinlgtsl 18565 a{né!eliclitecltsé ar%é)rgg}? to.some %m;)odi{;‘ngnts.
According to some' BrafSHall EmbodimEnts Bt SrESEm TvRRt AR SRIBTRS? 1%t B%imer once
any saline bag, computer 17 detects when the saline bag is empty and provides indication
20 of the same to the user, via a screen 578. To replenish the reservoir/saline bag, the
user may cither refill the reservoir/bag or replace the empty reservoir/bag with a full
reservoir/bag. According to some embodiments, system 10 automatically precludes
any further operation of the system until the reservoir is replenished. It should be
noted thét, as previously mentioned, system 10 can include a fluid level sensor coupled
25 to the eluant reservoir in order to detect when the level of saline drops below a certain
level.
In addition to tracking the volume of eluant in reservoir 15, computer 17 also
tracks a volume of the eluate which is discharged from generator 21 into waste bottle
23. With reference to Figure 5C, an item 583 is provided in main menu 470, to be
30 selected by the user when the user empties waste bottle 23. When the user selects item
583, computer 17 presents a screen 584, by which the user may effectively command
computer 17 to set a waste bottle level indicator to zero, once the user has emptied

waste bottle 23. Typically, the user, when powering up system 10 for operation, each




elution process is completed and informs the user of the time lapse, either in terms of the time
countdown (screen 677), or in terms of a time from completion of the elution, for example, as will be
described in conjunction with Figure 7B. According to an exemplary embodiment, wherein generator
21 is the CardioGen-82(r) that yields a 5saline solution of Rubidium-82, produced by the decay of

Strontium-82, via He, elutiemh@ tmeyreasiredietwesnbyorefiaetiveselution progessesisapproximately
10 minutes. Once the appropriate amount of time has lapsed., after the elution ss of

a roce
generator columnWaSH! & ARTHIPHISF SERHOH rﬁﬁ?/Iﬁbﬁﬁ%%é??ﬁéé.ﬁ’wﬂqtr’@ﬁ?@ﬁ@é%‘i Figure 7A,
the user may seletydromndicarintdmeny 4T, aoiieoer 73Aawrich i €ithis compistebd@dabegin a
sequence for breakthr.?u ht tgrg .Agcordip to sgnefmbod_iment%irgg:%yu(nc&ion w&th, the selection
of item 773A, the USer a SeRes aheedle 10 an ef o?npa%fgﬁrtgﬁﬁ(éegé San inSertd the néedle into to a
test vial, for the coliéctionmtoaheelsatelsamplécthetefiSmeahde decorplirg, toFRigure?ZAjicomputer 17

Lopresents 2 sorefN.EAAISNIASHe 1Eeh 10 oot W eat VAN Vi sild which may be

held in -recess 101 of shell Figure ‘Figure 7A further illustrates a subsequent screen 775, by
which computer 1paidleeiiré s yaplatr fropaatengde sofee sybedimeotiosssmmthe dfeakimesiigh elution,

followed by a scregn fiffs WhichBavigesiataniagdicationihat thee!ution is dnprogress and 20an
option for the user to abort the elution. As previously described, the system may provide a signal to

indicate that elutiofSeoH PrIgRoses ?HF@%ﬁﬁ?pﬂ%{bﬁéﬁ’tl%jé&ﬁﬁl%ﬁkﬁ?@?ﬁ%@@) Pr&g st a flashing
light signabduring thatjaastientef thegdtien-racass wheo eluatauisdivesadfiam genaratae21 through

te line 305 d int bottle 23, and th t light signal during that porti fth
eluion process wilbA IR UG Co SEHEd o BOkaralor 28 HHBUGH SAENLAb S0 and o the

test vial, for exampleyidcnceaactivitytaléfe ctoinZx dete cisie dasehratenfdppiotimatelytd B:mCi/sec in

the eluate discharged from gen rator 21.. A other type of light signal, for ex le, the rapidly
flashing light, as p%én\%ﬁsﬁ/n%%gc?i e I,%mgf/l{ljvep E%%%%ggeﬁv 8%%&&%%%{0 lﬁ@@%ﬁ%&%&%ﬁis detected
in the eluate. 30Upberaditpletion of the elution process for breakthrough testing, computer 17

presents gzscreen 777, ShOWR:N FIGUIE LB, WRishe ke SCraRN&ALq RIaMidasandndicatpm,el a time

lapse since the completion of the elution, but now in terms of a time since completion of th.e
breakthrough elutishsprtseeds: Whsa ¢l tsertangibpgpically perform quality control tests cach

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 675 from main menu 470, in
20 order to direct system 10 to wash the column of generator 21. During the generator
column wash, which is performed by pumping a predetermined volume of eluant, for
example, approximately 50 milliliters, through generator 21 and into waste bottle 23,
computer 17 provides an indication, via a screen 676, that the wash is in progress.

Also, during the generator column wash, the system may provide a signal to indicate

b
wh

that eluate it being diverted to waste bottle 23, for example, light projector 100 (Figure
1C) may project a flashing light signal, as previously described.

Figure 6 further illustrates a screen 677, which is presented by computer 17
upon completion of the column wash, and which provides an indication of a time lapse
since the completion of the wash, in terms of a time countdown, until a subsequent
30 elution process may be effectively carried out. While screen 677 is displayed, system
10 may be refilling, from reservoir 15, pump 33, which has a capacity of
approximately 55 milliliters, according to some embodiments. According to some

preferred embodiments of the present invention, computer 17 starts a timer once any




the vial containing the sample of eluate into a dose calibrator, to measure the activity of the sample,
the user may make a note of the time lapse indicated on screen 777. With further reference to Figure
78, once the user has received the activity measure from the dose calibrator, the user proceeds to a
screen 778, which includes data entry fields for the activity measure and the time between that at

which the dose calibratofroreasuieshthe@ciitinaftheisampleang thatiatwhirhche ghaliosy was
completed. The user may enter the data vi@ﬁe touch-screen, int%gace of monitor, 3%7%3?‘8%( via any of

the other aforemenfidHECARVIRE G (EEr a"éh‘i&?%&%?éﬁ& UL B RERRAE Ginents,
computer 17 may fiecsireplbead atidl, eldetwoitiehlly cdrom dien dagerlQealiBatacceither wian wireless
communication or a cable connection After the data. is entere thy r,.computer 17 presents
screen 779, from vaﬁlr(r:‘ﬂq eelt}}sé)%%%%gv gg% Kt erxrlweéiln()?n“elnlﬁ %9? ?B%ﬁ)tg?gr%zggégl}@ﬁ?%a ibration, for
example, as will bedesgribed inf Cojdnetie withiFigl losi8ALBa althStightitiie-BieaktHrough testing is

not completed. With fgfetenge RAck IO IS 46y SfLlg &é@?@r?%&%e%@é%%aﬁ%%%’ﬁ’ﬁé&f?@ed11 in main

menu 470; item 7738 may only be effectively selected following the completion of steps for item 773A,
so as to perform aBeé6hd stage of breakthrough testing. In the second stage, the breakthrough of the

sample of &nate collecteg,in the ipstoyialdorthelrgakitreugh-iealing.istneasiesh.ata gme of
approximately 60 minutes from the completion of the elution t ath;roduced the 20 sample. With

reference to Figur&esigres i JesP HaBsbueliy saomrey eaorichsiie Ishu Wb TRISSTERST to direct

computerid? to pravidebreaktiroughriastseesultson sereencidlis, displayeds Screseh d&tdrcludes, for

reference, the values previ sly{)entered by the.user ip screen 778, along with another pair of data

entry fields into wﬁ%ﬂgﬁg lfijetP iscﬁ%t%ﬁ%%gntcoe éonrtelreﬁwglbor%%?k%srt&?gHlxrcecgﬁ\gh% &t tR&sample at 60

_minutes .and the Zab}‘:_mﬁdgmuadrradmaﬁmtﬁqreadthghcreslpa@J:h/efyte@tftéTSLhet_hsemeate:$1¢his remaining

information, as desgrier) ahaye camentenl 2 may.calauate and hen display. £, 2 geigen 762, the
t [ the il embodi

breakthrough test results. According to illustrate ment, computer 17 also displays on
screen 782 pre-progiiasripnad alolvalbleatiplesfoictifenragditaccosdinateHacuser maywewty iHat the

breakthrough test results atein.compliange;3Qwith accrptableJimits, Refore MEving.pmig@ patient

infusion. According to som.e embodiments, system 10 will not allow an infusion if the results exceed
the acceptable IimWé}%%%@Wéé%ﬁ?cﬁsé&%ﬁﬁfé%Hi%iﬁ@gfﬁﬁtl% results are outside the acceptable

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

20 an option for the user to abort the elution. As previously described, the system may
provide a signal to indicate that elution is in progress, for example, light projector 100
(Figure 1C) may project a flashing Iighfsi gnal during that portion of the elution
process when eluate is diverted from generator 21 through waste line 305w and into
waste bottle 23, and then a steady light signal during that portion of the elution process

25 when the eluate 1s diverted from generator 21 through patient line 305p and into the
test vial, for example, once activity detector 25 detects a dose rate of approximately
1.0 mCi/sec in the eluate discharged from generator 21. Another type of light signal,
for example, the more rapidly flashing light, as previously described, may be projected
when a peak bolus of radioactivity is detected in the eluate.

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

time since completion of the breakthrough elution process. When the user transfers

=24 .




limits; the screen may further direct the user to contact the generator supplier, for example, to order a
replacement generator. With reference to Figure 8,-N, during the aforementioned 60 minute time
period, while waiting to complete the breakthrough testing, the user may perform calibration by
selecting item 873 from main menu 470. Upon selection of item 873, computer 17 presents a screen

874, which instrugts the usaniapseskaevotastaiahinte anelitionakshielduiv dddilinmo placing

the vial in the shield, the user, preferably, replaces patient line 305p with a new patient line, and then
attaches a needleo%kﬁ“néa@ﬂ? 0 ]fh@ﬂé(}%’bﬁ}?@ﬁ? Ie& fBE%%%WleoH]?ﬁ%lﬁ}gaf%Wié . ?ﬁno;r%ér to collect an

oblate sample 10theriefromnrAdtercpesforfpng: the senstaps uthehasesdriayinme\we ttoiscreenu8y’ 5, wherein a

plurality of data entry fields are presented; all or some of the fiel ay.be filled in with
pre-programmed 8%él!ﬁ$tep§F3r%d§tﬁgflst?r\ivﬁll%Hbtr " rﬁgeeerd%g% %ihcrgﬁﬁﬁég)wéﬁ%{lnﬁlga?eﬁe%%%ggw. Once the
uses umfirins ,..nthyld§ Gesireecparameterscfardtiie catibbatiorsthetMermebyhentercaddmmand, via,

interaction with a sphseayant &Q{\%%ﬂo%@f It e, 1ogalibration aldliaNyas oiiigrerpnce to

Figure BB, after computer 17 starts the elution process, a screen 87 informs the user that the
calibration elution Y&cirnjsogreshanidipiovifie Lusnosies toihsr thaenigsh’ ASHreviauslyBescribed,

the system may pa@xy@@fa@rﬂ%q{ﬁﬁ{m&b@tc@mggb@%%wgr.e%c@a@?mﬁeIégdaw@iector 100
(Figure 1C) may 20project a flashing light signal during that portion of the elution process when ciliate

is diverted, from gBREPAIEFPL: VYR WASITEAGRF SRH-iAte- iRt bofieBc4Rd%then a steady
light signak during:thiatpertionefiheaiitionprecessivbeo-activly @eteetn25 has detected that a

prescribed dose rate thr%sf{tjolt is reached, fgr e&gméplg, 1.0 th;i/?gc, and the elu? is. being diverted
from generator 21, through the h&i patEREosind Sid RS NS tedt U AhtsHiter %e 6t'light signal, for
example, the morevtagidhe flashing dightclas previously Adsoriizetymaysbeprojettedowien a peak bolus
of radioactivity is detected in th [e,.Jpon completion of th ion_pr s Jor,calibration.,
computer 17 preseeﬁ%[gn ?%car%g%ﬁégg% %ﬁﬁcﬁ%ro@?gés%nq}n icat%ﬁ %%‘ gagti%’gﬁtg%sl‘é sﬁ?}cc;e the completion
of the elution, in térerkbrergiressiticts sohipletisisbf Heh3utkatbratiork sdlightprotessiitithen the user

transfers the vial copdainingihe sampis.cfalets e herdoss calinraion ﬂa)agm e the activity of the

9
sample, the user may make a note of the time lapse indicated on screen 878. With further reference to

Figure 88, once th&lgsbrdiagctedenOltha adiv Ry eSS GRS theldBse’éAlisrtdi R8s proceeds
to a screen 879, whighoincludes data entty fieldsifor theractbdtydieasuie andithedigmeswvith respect to

the completion of eIution,ft IWQiChﬂipetd se caIiQtratO{tén‘et%s%re% tEue a tivitﬁ %f.the sam%e’.tOnce the
data is input by the{RSF, A YRS HDEH SbEVES ESMPtitEY QIR veRiIBiARe Y CEEMEEnt! 8r ratio,
and presents the ratie ofaascreen88060 Adeordifigtotkigurep8Bips aebn S8 furthesrpdovidescan
Indication dﬂf a d‘?s'srﬁﬂbfﬁﬁ.r%%% Eg\lfe%r‘?c%%‘é' ?Eat'%@té%earrt‘ﬁe%rs%%l&‘;tstse é‘<;t%89%$§9‘i%B%%%%‘%nreleCt the
calculated ratio, in which ease, the user may instruct computer o recalculate the ratio.
menu 470, in order to dircct 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
1s instructed to enter the breakthrough reading of the sample at 60 minutes and the
25 background radiation reading, respectively. After the user enters this remaining
information, as described above, computer 17 may calculate and then display, on a
screen 782, the breakthrough test results. According to the illustrated embodiment,
computer 17 also displays on screen 782 pre-programmed allowable limits for the
results, so that the user may verify that the breakthrough test results are in compliance
30 with acceptable limits, before moving on to a patient infusion. According to some
embodiments, system 10 will not allow an infusion if the results exceed the acceptable

limits, and may present a screen explaining that the results are outside the acceptable




As previously mentioned, some alternate embodiments of the present invention 10include an on board
dose calibrator so that the entire sequence of sample collection and calculation steps, which are
described above, in coniunction with Figures 6-8B, for the quality control procedures, may be
automated. This automated alternative preferably includes screen shots, similar to some of those

described above, whightpiQuidenasenefdha systenmwith infermation atvasios siages-over the
course of the 15automated procedure and that provide the user with opportunities to modify, override

and/or abort one FHBHE: SePEhFE BSRSHFE Fiardless of the embodiment (i.e. whether system
10 employs an on boardwagedtalihtatorrosurot) Acdmpigtere hfomay ftistngr cothéoitali maalitiodontrol test

parameters and results into a stored record andlor compile.a. report including. all or some of the
Parametors and rauUHe TaH 16651 BINE S Anror B SHOITE i ler T & Frt s ocHBrE o Wiy

reference_tfa Figurésgsﬁleapngjiwm[éﬁomanmabo\ﬂé{de@mmedaqtjcamyimﬁ& testsythe User may
select an item 97&%&%%@@&%%% 440ein et e divest system, 10 a keain apragedis, for the

generation and automatic infusion of a radiopharmaceutical into a patient. As previously described,
system 10 infuses‘itibspitientveitiitiee fapiophaimacdutichs setlathsusksapgiaghbstienineging

eq uipm_ent, for exwmﬁ- 1%8@%&@%%%@%%@{&!rg&@egﬁéxpital@&m&ém&n@ fatientehich absorbs
the radiopharmaccutical, via detecti.on. of radioactive radiation therefrom. According to Figure 9A,

upon selection of &M AT CHH RABITTGEYRARS EEcreeAProsivRicA RIS FaaNtry field for a
patient identificatiancrufroherATbis identificaties-30puniheitiatis eateredsbydhe Usertistatained by

ter 17, i ' ti ith th i t t t iated with t tient'
ifusion, Aftor the DAED Bh{rth e 3UEHR dENERCATGH U0t Sl BLdGh M aBid S8, sceen
973, the user to atteichrachevoppatient ingngdngatenpiege tecpdtiendtclihesahaiptidnsobbegeent screen 974
presented. by ter 17 ipcludes dat ields, 1’ Q T £sia ' . ters f
COMPAEL e, 'BRHHARR F%aﬁ»:cﬁre{}ﬁéﬁxE'%k%‘gD?fﬁ}égﬁ %Nﬁ%%ﬁ%%r ﬂ&ytﬁééaﬁ!%%% dBex?;u%‘e ers for

the automatic infus%n;ssaaﬁyor some 0 may pm-programme

parameters, whichuiise ogesheiseaaropton 0achEmgsion nebessiipIswittTiesierdncte toaFidirre 9B, if
pump 33 dges not contain engugh eluant/saline for the patient infusion, computer 17 will present a
warning, via a screen 901, which includes an option for the user to direct the refilling of pump 33, via a
subsequent screen 902. OHES5EIRNSIS gy sedh HilE BomiSUlerstartpFes el R iPkeSation to the

user, via a screen Q0&rArcarding tR-semerembogdinentsy ifitheusan dagsotrefilbvides 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
20 project a flashing light signal during that portion of the elution process when eluate is
diverted from generator 21 through waste line 305w and into waste bottle 23, and then
a steady light signal during that portion of the elution process when activity detector
25 hag 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

o]
Lh

line, and into the test vial. Another type of light signal, for example, the more rapidly
flashing light, as previously described, may be projected when a peak bolus of
radioactivity is detected in the eluate. Upon completion of the elution process for
calibration, computer 17 presents a screen 878, which provides an indication of a time
lapse since the completion of the elution, in terms of a time since completion of the
30 calibration elution process. When the user transfers the vial containing the sample of
eluate into the dose calibrator, to measure the activity of the sample, the user may
make a note of the time lapse indicated on screen 878. With further reference to

Figure 8B, once the user has received the activity measure from the dose calibrator, the




10pump 33, yet attempts to proceed with an infusion, system 10 will preclude the infusion and present
another screen, that communicates to the user that no infusion is possible, if the pump is not refilled,
and asking the user to refill the pump, as in screen 901. When pump 33 contains a sufficient volume of
eluant for the patient infusion, computer 17 presents a screen 975, which is shown in Figure 9C, and
allows the user tauentperoacesnmandctor Systehich Oniduskartiihecpadicirt dnfusibn aButingithasuafusion,

' L%sion j(swiﬁl1 dglr cess anq. with a option for

computer 17 provlgg 3 t—hgnlljes%i%@{q@saenct"{]g %%%8%}%?@%}0% &t Iqu 1071, & > dose calibrator
. As prewousllly escribe fi

the user to abort fhe |ﬁ?u5|oh, via a screen e system may provide an
indicgtion that an Iehaﬂqmdsthn mbgtEslétH@smqaimp]b}cﬁgm rtjectont 09 t(rl%igs_ﬂ'e @Cd):mse{broject a
hashing light siAnAld DG iRgLEIRArtoN a?fcahsﬁsé%aHO&M?&ﬁ?ownﬁ%gJyﬁ VL b generator

21 through waste line 305w and into waste bottle 23, and then a steady t signal during that portion

of the elution procdessaaher adtivitjdieeiorrs hlssaerctdt v presdrivedwbesioatel threshold is

reached, for exanaekepa@}Qraﬁgé/%%@egﬁh%ly%@mﬁgéﬁw%{%%m%%@%m 2 ehiqugh the
new patient line for infusion into the patient. Another type of light signal, for example, the more rapidly

flashing light, preRIEIERFGe8EALIBAY MRy F B - Sh6 Bl VAR ACheRIBEIL & o rsaibaittisithsis detected in
the eluate. At the g@impletion of the infusion, a screen 977 is displayed by computer 17 to inform the
user of the completion of the in.fusj]on, and a time since the 90’]%&55“0”' Computer 17 also displays a
summary of the infusion’ SEFSPEEN 878 F5NARTGARET FETEPaR 1?8%6’6%@%%&&"@59@ shows an
exemplanpactivityiprofiteafaativityrd ihEi/sédyraorysaris; ersus disnguesen foanxpixis)ifotithe
infusion/injected dose. (designated between the two vertical lines).. Those skilled in the art will
ppreciate tat the A A GO e e e OB P S B of the
dose, which flow rthtedigribnteolied pforedramphey by theospesd Ahwhishnpuedp!83ndfives flow through
the patient line, angd.wpan fhe.amauptef SIRNIHRRE2) SRRIBINGIN- S SRRSIRIR. Iiihg absence of
flow rate control, activity profiles may change over the life of the generator. Furthermore, the peak
bolus of radioactivity SartiEsa Ry hersieBted B seEEsion A retatve Sasevn yarBraursailyexceed a
saturation devel ofdhgimaging @auipmental- s RET BeanAaL:HeeREingd e somsprefarasimethods of
the present invention, in order to maintain relatively consistent, and desirable/effective, activity profiles

for patient injectioﬁ‘%‘,ﬁ BUAPH TR OR S YehaPats PIRE BB Er ATk Shsea  SRpEMhe S8 hal be varied
(both over the coussetiOafyatsindlec-injdetiom antofranidsjestionie wjestioymaceordingto feedback
from activity detecioy; 25 Syich 4 mefhod may be implemented, via incorporation, of anpther guality
control test in which pump 'S o?)era ed 10 drive fow t rough the generator at 'a constant rate, in
order to collect, intopisputery iphlrdlity df activity shéesuremetts dndmesadtivity ldeteotor @5; the
plurality qomeasugt%taygpgegggﬂgr@gﬁ&@@%%ggiﬁcg&ﬂ.@baseIine activity profile from Whi_ch the
computer 17 may calculate an appropriate flow rate profile to control a speed of pump 33, in order to
achieve the desirable/effSCHVEBEIRASDFOEIES fH gBRRET4PTaR IR SRAih e RBR et ater Iife TWhiEn

Strontium-82 is pleptifi; the puRdscentoliad.taeive infusiom flaw atuetativebrdewesarates, and,

then, toward the end of generator life, when much of the Strontium- 2082 has been depleted, th.e

pump is controlled¥S eV IRFOSEBhAISAr S FSISREH ST Patas ARORAL dUSMBEY Gbove, in

conjunction with Figdice hBnibecoesireddnfpsientinjectien ol kieris el atistely Nightuthatis, high enough

to create t@o much back pressure, via flow through the column of generator 21, by-pass line 303 may

e employact by adii g G g 8 VERE S0 18 AR o B e e Y. o
example, a PET scanner, can create images of an organ of the patient, which absorbs

the radiopharmaceutical, via detection of radioactive radiation therefrom. According
to Figure 9A, upon selection of item 971, computer 17 presents a screen 972 which
includes a data entry field for a patient identification number. This identification

30 number that is entered by the user 1s retained by computer 17, in conjunction with the
pertinent system parameters associated with the patient’s infusion. After the user
enters the patient identification number, computer 17 directs, per a screen 973, the user

to attach a new patient line and to purge the patient line of air. A subsequent screen




75after a sufficient volume has been pumped through generator at a lower flow rate. According to this
method, once a dose of citrate, from generator 21, has flowed into patient line 305p, divergence valve
35BG is set to divert the flow of eluant through bypass line 303, and. then pump speed is increased to
pump chant at a higher flow rate in order to push the dose out from patient line 305p, for injection at

the higher flow ratg430:Cansisteosyfiactivibe pfiles amengidjeciediddases s graatly facilitate the

use of PET scanning for the quantfication,of flow for.example, i coronary perfusior stuglies.
Alternative infusiof GIreul conﬁgurba ions, operaaf:ﬂe acéoraing {6 Altérhative meﬂwo?fé, fo'achieve

consistency of activitytprofips armongd nigeteédhadasescraswialh aiscaisendre unifaron levbhofaadioactivity

across each individual dose, will be described below, in conjunction with Figures 12A -C. Printer 117
. CCeSSdry. . . . . .

(Figure 1B) may be actlvg.ted to print out a hard copy of infusion summary, on which the patient

identification nuniher antpentifsprinfadichesritBsystemppdrdeaetetsentaialsoopahdanidiateference.

Alternatively, or ingidgilion.Acseiding 8 3pme embadients, e SMmARRY be dayploaded onto a
ectr

computer readable storage device to be e onicallg transferred to one or more remote computers

and/or the summar§ iy Be BEeSFAtBam % &hel & EHESE BERRote Fédriotelessittiters, via

wireless communigationor aciaklgeandeGliopedaraxarspigdovesaniiranalinghverk and/or the
interne. In order to protect private é)ati nt information, the files may be encrypted for transmission over
e

b
the interact. The JK& of Moid Y& AR 4oy HEMRTHEY S 15 BY AR IO TS hodpital
informatian systemyapdiorat bithingsystem;cadd/oh in anfugdicalimagingwsystenudafusion parameters,

for example, correspanding fo e actity.profle, may alse be. callected and gloctianically transterred

for analysis in COFIJUH(S: ion with Captured images, tor example, in order to quan i?f c%ronary flow, via a
software packagertailisloatedimo ia systeiahaninelbdesithesPET rs6drthepumy, Withseference back

to Figure 9A the uger may.5ela6han iem: 92 e mallimenyr 4£Qninrden have system 10 perform

data operations, such as, archiving a data base of patient infusion information and quality control test
results, transmittirf§BRGEHE INTERSISHSSUIFIvTArY o oS 16 DS idesstoatagindelivestieitsarious
types of data filteripgnfar exampled ascarding o date-ranges andierpatientidentificationnumbers, for
example, to search for a particular set of data and/or to compile a summary report of related sets of
data. Additionally, BRI ihIRRREGH MR M, TR BIRBAT ) A8 R T OVer Bre e Bifrse of system
operation, and whighhdedines system epesatior, theayrhadianamitesti0 20losalmperensote computerized
inventory system nd/olg etg com uters of technjcal support Fgi)%rsonn I,.majntenance/sq\l(ice providers

and/or suppliers o TRfUsion cird ‘?Eeéﬁle%aé]rﬁg%lor%%%hneﬁt%?? érgl)aff%?}:lﬁlﬁgﬁ%n%rgf%eé%ﬁé)lent system
operation and maietemahcéght projector 100 (Figure 1C) may project a flashing light signal during that
20 portion of the elution process when eluate is diverted from generator 21 through waste
line 305w and into waste bottle 23, and then a steady light signal during that portion of
the elution process when activity detector 25 has detected that a prescribed dose rate
threshold is reached, for example, 1.0 mCi/sec, and the eluate is being diverted from
generator 21, through the new patient line for infusion into the patient. Another type
25 of light signal, for example, the more rapidly flashing light, previously described, may
be projected when a peak bolus of radioactivity is detected in the eluate. At the
completion of the infusion, a screen 977 is displayed by computer 17 to inform the
user of the completion of the infusion and a time since the completion. Computer 17
also displays a summary of the infusion, per screen 978.
30 With further reference to Figure 9C, screen 976 shows an exemplary activity
profile (activity - mCi/sec, on y-axis, versus time — sec, on x-axis) for the
mnfusion/injected dose (designated between the two vertical lines). Those skilled in the

art will appreciate that the shape of this profile depends upon the infusion flow rate,
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30Turning now to Figure 10, an item 981 for computer-facilitated purging of the tubing. Ones of system
10 is shown included in main menu 470. When a user selects item 981, computer 17 guides the user
to select either an air purge or a saline purge. The direction provided by computer 17 is not explicitly
laid out herein, for a saline purge, as procedures for saline purging should be readily apparent to
those skilled in théastgiwithweiene ncentodihe, sehenfatic afdifusiar i Uir30enshievwy theFigure [b. A
saline purge of circuit d3(,?0 Ls esired3t§) assur th%tlrall tg?hgir i,fser% oved Jrom %chit 30(% v¥hen a new
generator and/or dREw c%rﬁ(b &t or parﬁé‘fﬁ%u 0|"rxllg et inSafed AR sl B (rngle Sfdpﬁ(éuﬁjt?lng lines of
circuit 300 may béperformgtiraftemiemiovirgreservoird Bidnppassintfigeneratonfdl, byticopnecting
tubing line 304 to Q{Pg ine 30 W ' in ial,.far ex le, as is directed
by the computer ié%t‘l%r acélfl%% %gr%egegr?sg %?%égh%%%%%g%\%v%??ﬁ (I):I?é%ér%%\(\)ér%l‘ ﬁ%gﬁdgt?rbggiig?desirable for
blowing ot the tubsifigakfiesy therébyarbrioning st kasraifivy et s nsiiatenprior. tda0installing a
new generator and{or rior Q- ARRSROLIBSRY sieT LA fiepmene Siteta anpiher. KQensrater 21. is not

depleted and will be used in system 10 at the new site, it is Important to by-pass the generator prior to
purging the tubing eSS SOOIt 60 8 thATVARI Bt BIERAIP 4BFBE R YBErator, since air
through generator:gdsiay, campsaraise drathithetunationans die asrptic Ratuie, ohveenenator 21.
15According to preéerred embodiments, once th ?lfel’ haﬁgfollo ed the irépstructionsggresqnted in
screens 983 and 984 RAEPSRIREL oogf:é?ﬂﬁesl%ﬁF% BT EREM B Vs QYBEH B8%° EOhiSuter 17
directs thélcontroliér. afigysiejrrOntenddiryrouicaticom phetetiair) pargedinowhictdparnfir@3 and divergence
valves 35BG and 35WP are aut ically controlled, The automated.air purge preferably includes the
following 20steps, HEh sy Berbest s T P S e ThsTe 10>
pumping any remairitity veltnriecst ivaltidftimpuin ps 3B ctkirdughifine 8 G0 hraaz BOTaathiB05W, to

waste bottle 23; refilligg Qump 33 Wil alr-angPUMPIBG H&AY thrauandines 304, 3Q4.3%3.and 305w,

into waste bottle 23 (hues 304 and 305 have been previously connected directly to one another, in
order to by-pass gépBEbHDIdGFgRSPAIHE PITaliepiates Hise lP BRRpiaccl WTCESHEVW generator,
pumping ai throughsgeneialorn 21578y henaceepiaRiednipiling/ DR A3 Mith AlaRgihen pumping a
portion of the air through lines 302, 304, 305 and 305p, Into the vial, and then a remaining portion of
the air through lind© 333 31533 SHE BEB5A M Viar Wit derisarfievoigure 1D and the
previous descriptiaps@hislyef@enceaceaiesps®dli3Cin3WHER, it shostld:e simaarstome hawndivergence
valves 358G, 3SV\éEc)r(%rgu?nq&rpsalgi%ralmluﬁ(% érﬁlﬁﬁg itso SRRy tLot Q{%\?ﬂ? 1%¥§msotne g"w at relatively

lower rates, and, then, toward the end of generator life, when much of the Strontium-

20 82 has been depleted, the pump is controlled to drive infusion flow at relatively higher

rates. As was described above, in conjunction with Figure 1D, if a desired -

infusion/injection flow rate is relatively high, that is, high enough to create too much

back pressure, via flow through the column of generator 21, by-pass line 303 may be

employed by adjusting divergence valve 35BG to divert a flow of eluant therethrough

o)
h

after a sufficient volume has been pumped through generator at a lower flow rate.
According to this method, once a dose of cluate, from generator 21, has flowed into
patient line 305p, divergence valve 35BG is set to divert the flow of eluant through by-
pass line 303, and then pump speed 1s increased to pump eluant at a higher flow rate in
order to push the dose out from patient line 305p, for injection at the higher flow rate.
30 Consistency of activity profiles among injected doses can greatly facilitate the
use of PET scanning for the quantification of flow, for example, in coronary perfusion
studies. Alternative infusion circuit configurations, operable according to alternative

methods, to achieve consistency of activity profiles among injected doses, as well as a
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The purge operations, which are facilitated by selecting item 981 from main menu 470, may also be
accessed via the selection of an item 991 for generator setup. When the user selects item 991,
computer 17 may present an option for guidance in removing an old, depleted, generator and a set of
tubing lines, prior to installing the new generator, or an option to just be guided in the installation of the
new generator. Aggordingfdémsprit embbdicnenisscompade intirvigyatelpr grameeddaobedlculate an
amount of activity left in a deﬁl%t % o%?f?éﬁt%egof %x%mple, by tracking activity of eluate over a life of

the generator. -Atbaerllme}‘;haq(%? e fife neragorf computer 17 may further compile this information,

along with other pertinerﬁr'gﬁmérh’tc&ﬁiigﬁm@)tiomy intaca vapord qplattmﬁ)aaa@mpanﬁmedeclaration of
dangerous goods far shipping the depleladaen %@@.@&H@&%‘ﬁ%ﬁé@e%n' | '13%%%81& Siggack to the

10manufacturer for investigation. An example of such a report is shown in Figure 11. According to
those embddiments bfysjsterarapaies drciideanshfodettisformation veederoconpdiieem 7 may

confirm that the new.ganeralol s RIPRRABY-RIQsesing IRfarmatian thatisdeasdrom ap aacoded

label/tag attached thereto. Figures 12A-B are schematics of alternative infusion circuits 1300A, 1300B
15 that may be erifeya 1y isteice & s plerteyreirctir sEuRRiGIE POYUE BRI to some
additional embodigenis:af the/presentinvention: Kincuis.L3804«1300B ars wenfiguradde allow for
alternative methods of operation, to.that previously described for circuit 300, wg)[eTen a re?tively even, or
uniform level of activifoVErRBaEH We‘é’l‘é%ea%goé?ﬁl%[ﬁﬁaﬂﬁfhofhaec?ggt‘f\?%?%tb%si ntieVet-of activity
from injectidbn to injectianiisr2Qdesived} fordéxamptecincordestefaciitate tepfuanttidation of coronary
artery blood flow v.iafPET .sca&rgiﬁ%slf]fil ure 12C is%%%é:rhtematic iIIustratir&giacttivit%{ pﬁ@lgs 12004,

.. nrormation G.CNCT TanSmission Qyer Intcrnet. ng or .
1200B for two |nJecnte€1n daoseé, wherein b/roﬁ‘l e 120 as a more uniorm level 6 activity than profile

12004; profile 1200Braa e eshieved mi‘:a/mw&ﬁidnr@ﬁ@memmlmﬁﬁﬂm@&ag(des_criped below.
75Similar to circuit 300 (Figuire 12}y 4a kvkllﬁgrﬂf‘ﬁﬁ@‘f%ﬁb&‘é@d% ﬁﬁ%‘lﬁ%ﬂé‘rﬁ?sﬁﬁi&m indicate a

general boundary of a shielding assembly for portions of each circui 04, 1300B. The shielding
assembly for eachP8faEnitits RROBRIPIS oomEeFRayIE o F)csiANTAR, MoRSsErespachs ¢ollskiaiding
assembly 200, whighy is dessribed aheuefarrsystenkiQn 2 thaisiements,af-eachet cirguits 13004,

1300B may be arranged 30with respect to their respective shielding and with respect to shell 13 of

system 10 in a sinftEF AR 6 A GBLEHEREE AboVE ol Bif it Wi Package thatis loaded into

a system that includes the PET scanner.
With reference back to Figure 9A the user may select an item 995, from main

menu 470, in order have system 10 perform data operations, such as, archiving a data

20 base of patient infusion information and quality control test results, transmitting
patient infusion summary records to USB mass storage devices, and various types of
data filtering, for example, according to date ranges and/or patient identification
numbers, for example, to search for a particular set of data and/or to compile a
summary report of related sets of data. Additionally, certain information, which is

25 collected by computer 17 over the course of system operation, and which defines
system operation, may be transmitted to a local or remote computerized inventory
system and/or to computers of technical support personnel, maintenance/service
providers and/or suppliers of infusion circuit elements/components, thereby facilitating
more efficient system operation and maintenance.

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

The direction provided by computer 17 is not explicitly laid out herein, for a saline
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Figure 124 illustrates circuit 1300A including, like the previously described circuit 300, cluant reservoir
15, pump 33, radioisotope generator 21, through which the filtered cluant is pumped to create the
radioactive eluate, activity detector 25, and waste bottle 23. Figure 12A further illustrates two filters 37
and two pressure transducers 1334 included in circuit 1300A. Circuit 1300A further includes by-pass
tubing line 303, whigh:isiqeated . cvnsipamatdivergance: vadde 35BGeilike ihosirelil &R, and which
accommodates th@ aprevio%sl_ .escriPe&?[ugnt/staling.ﬂ%gh. Howevrﬁgoi contrast to cigguit 300, circuit
1300A further incll88& iR ?6?8%?0& arvavE" 1835 ?éoélrﬁ%alf 0B 9&&%@/ e e‘3‘63 so that
circuit 1300A maydiemoperated cfiouneampléssacdaordingtotpreapnbgranymed parametetiscoft computer

17,in conjunctions\(\{bth Leedback of in,fgrma&'pn,fro_m activilt Vdete,ctp,r %Eb.for‘a contre lleg by-pass of
. A% ?Il d newl\}ﬁenerd or a O a4 NCwW c%mp %C or gﬁl fal TOBIng set is mnstaljéd. n
10generator 21 in"order to mix Maw with cluate and, thereby, achieve a refatively uniform level of

activity ovér eachavapiee Wﬁémi@ﬁiﬁ@&iemﬁpié}uéﬁdd&mng o Wﬂ@@@%@ﬁlﬁ@%&@?@oiﬁ should be
noted that, in additipn, {9,the contralied mixing. & flewnpie,pl.aarhiecian payopyaried, if

necessary, in order to maintain a consistent activity level. 15Figure 1213 illustrates circuit 13008
including, like the {réviBesRIgEdEHOER kit 3B e seoli eSchUBEDraiBisotope

generator 21, actiyityfletectorRen angh waste bote 23, aswell@srheawq.filtarsidd-and fyvo pressure
transducers 1334, as in circuit 1%%OA. In contrast to circuits iOO and 1300A, circuit 1300B further

includes an that reSS¥BROP3EY, WA RSSHERROOESRE 8o SRR o F JAREFAL S W2 PIRY Between
first and s@cond segmiginisa305 g30aB0fiheSnatetubingplineg: ivshould hennotedithas a pump is

combined with reservoir 1350, for e ole, similar to syringe pump 33, such that, when a divergence
Valve 138510 t o6 8 Aol T Loraimr ot B Tee 1 S50 A dRGHe Kedment

305A, the associatethpariptiayyhieoteraedtocd@windveinntofielugteand cttver, Sihen.
divergence valve 133550 I 561 19 Alloy gli%kgn%’&&@}L%Hé%éﬁ?@a@‘?}%‘?@erh{%%%{gﬁr HardBndtubing tine

segment 305B, the pump may be operated to push the volume of &mate outthrough tubing line
segment 305B foraapaneneamestionh Wsdangier geh B vatuacIsivp of sxrctstelirect flow into patient line

305p. Withsreference baoktg figures3A:BsiHewah29s ofshislding assemiy 200 may be enlarged

to further enclose eluate 30reservoir 1350. For example, another shielded well, to house the eluate
reservoir, may ext8lHSIBNSTERE VS D55 R ATHAL AT ST b5 ds &ibetiZss BRing mounted.
Furthermore, sidewaling05 vnayiaglude, anothes valverasiuataorecaptacle faimdivesganeevalve
133510, similarto Fece Pt acle 2o SToN N Figure 34 far dveraenge YaNE W B swe are

automatically controlled. The automated air purge preferably includes the following

20 steps, which may be best understood with reference to tubing circuit 300 in Figure 1D:

pumping any remaining volume of cluant 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 3035 have been

previously connected directly to one another, in order to by-pass generator 21; if

25 generator 21 1s depleted and will be replaced with a new generator, pumping air
through generator 21 may be acceptable); refilling pump 33 with air and then pumping
a portion of the air through lines 302, 304, 305 and 305p, into the vial, and then a
remaining portion of the air through lines 302, 304, 303 and 305p, into the vial. With
reference to Figure 1D and the previous description of divergence valves 35BG,

30 35WP, 1t should be understood how divergence valves 35BG, 35WP are automatically

controlled to carry out the above steps.
The purge operations, which are facilitated by selecting item 981 from main

menu 470, may also be accessed via the selection of an item 991 for generator setup.
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Collection of discrete volumes of eluate, in reservoir 1350, may help to achieve a more uniform activity
level over each injection, for example, like that of profile 1200B in Figure 12C, and, according to
preferred methods, feedback front activity detector 25 may be used to control the pump associated
with reservoir 1350, in order to vary injection flow rate and, thereby, maintain a relatively consistent
activity level acrosghemuiiplednjelciiens:mud; wbempnecessakypiassannivjeetiofflawiiate @ver an
individual injection to ma(iynta'é}1 &hg uniform ag:tjvityle\éel._l:te?g ack from the 10pressure transducer
1334, that is dowRgHeals ffo ggcc[(g;i ﬁnﬁrr‘li(tﬁo?l fom @ How Hie él}efhgflghté)v&% ‘bt'ircliit 1.3008 may
also be used to castrgktheavarping obinjectigmflovguated in thivithifilather veferencetodrigures 12A-B, it
should be noted that alternative circuits may be configured to employ a combination. of the methods
described for 150??88%%51 300A"and 1. 8%%%&&%? u(%re}e?s% Jre'ﬁ%)é%rﬁ%ﬁer%?tg% L%?ée B%Lesent invention
may empldy multiple germértorsy2eitas aentivribgeadieve, i eonunetiontwithiRigeei Rl to help
maintain the relatiygly.upiformsdeyel of agtivity oxereaghinigclian.and %l;&é_ﬁ'f%‘i{\/@dbﬁﬁ&@lshsﬁent level of

activity from injection to injection. In the foregoing detailed description, the invention has been

described with 20&TerEHEE WapkCifis EHBBEHARMS ARSI DAE)BELSEPHEeIated that various

modifications and;ghanggsncandoeripadenvithout depariing.fiesmtbecsconeaftaasinyention as set forth
in the appended claims. We claim: A shielding as _emblx for. an infusion ?%%rem, the shielding
(S

assembl.y being %Hﬁfgdt%iﬂ?m%eééﬁﬁ%?@ﬂ%%%, SR the shistdiig &8s Cnprising: a first
compartment sizegdouéamnisinfong asstipateiadiaisctope génerators oft thaelinfusioFigystam, the first

compartment bein/g en os% t%x a firj;tosd'dewgll at forrr]18 ﬁaa arrifr to radioe(tj%té'vie{adiegg%n, the first

. . . ccorame S¢ ¢ 1SS systegm nclpde an enc 11 a .
sidewal | including an opefhlng extending eret?wrc}lug% an Ilél, he'lid ma INg Wi Rthe opening to

alternately enclose:?ﬂa‘ikr@patﬂph?mvemoaﬁdnpthﬁmd@ acw&mmﬁi}rmlmmpammeﬂmgvia the opening,
and the opening bging, orented: wpward;and located At.a kst glevation, Wih respect to a 10lowermost

portion of the cabinet structure; a second compartment sized to contain a portion of an infusion tubing
circuit of the Figures 12A-B are schematics of alternative mfusion circuits 1300A, 1300B

15 that may be employed by system 10, in place of circuit 300 (Figure 1D), according to
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 level of activity from injection to injection is

20 desired, for example, in order to facilitate a quantification of coronary artery blood
flow via PET scanning. Figure 12C is a schematic illustrating activity profiles 12004,
1200B for two injected doses, wherein profile 1200B has a more uniform level of
activity than profile 1200A; profile 1200B may be achieved via the operation of
circuits 1300A, 1300B as described below.

o
i

Similar to circuit 300 (Figure 1D), dashed lines are shown in each of Figures
12A-B to indicate a general boundary of a shielding assembly for portions of cach
circuit 1300A, 1300B. The shielding assembly for each of circuits 1300A, 1300B may
be very similar, in most respects, to shielding assembly 200, which is described above
for system 10, and the elements of each of circuits 1300A, 1300B may be arranged
30 with respect to their respective shielding and with respect to shell 13 of system 10 ina
similar manner to that described above for circuit 300.

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

circuit 300, eluant reservoir 15, pump 33, radioisotope generator 21, through which the

D




infusion system that is downstream of the one or more generators, the second compartment being
enclosed by a second sidemall that forms a barrier to radioactive radiation, the second sidewall
including a base portion and a lid portion, the lid portion ISmating with the base portion to alternately
enclose the second compartment and provide access to the second compaitment; and a third
compartment sizetlttocdeniainiapasiel botiteaaf therdtfosionesysienm dietthikdecomparindent being

enclosed by a third sidewall that forms  barrier to radioactive.radiation, the third sidewall including an
opening, extendinvéaﬁJ%CrE% ﬂ?e ﬁ%&bﬁsﬁgg\}ég 1 g%lgt a |E§:I?Vtvﬁef{%%?;ﬁ%ﬂéﬁv(§) Sigéwall mating with the
opening of the thitdusidewall §3-altetnatélin enclos& e\ thitdrcomiafmenthanth provideyaesess to the

third Compartme%ﬁ'&%ﬁ%% %B@r\m@cﬁfighscgl%é@dawﬁ‘m@ﬁn the;erening. of the;4rd sidewall bging

oriented upward and [6cated at u second elevation, with respectto the lowermost portion of the
cabinet structure, ¥idarevdeebacreratsashbiiyoyreatierdeian tpbdfitar@leraiBrebs hevspehning of the

first sidewall. 2.The shiglding @ssembly ofclaim douhatrintbe RReNILIP IS frshsidewall is aligned
with a first upper opening through a shell of the cabinet structure and the opening of the third sidowall

is aligned with a s (P gPe Mg OuYh e R eh SBoF e chiferamibarecaid s&ond upper
opening being locatednt agmaler elevatianwithdespasaidethd Rwermesy partienwtihe cabinet
structure, than the first upper opening. 3. The shielding assemhly of claim erein an opening
through a shell of‘fﬂ@% "?f‘&"* 6}8:%]%838% RIS aa?&lgétéfgi?(t)e%{ﬁfhgoﬁa %%ﬁ%élﬁ\e{s SRS and to the lid
portion ofithe secgnttsigewalh didthe shicldingt aggechbly afc|dionchy \Mierein thetowigrmost portion of

the cabinet structyreis at anproximately. around level and e, frst slevation s pahyeen spRroximately
12 inches and approximately 24'inches. P P
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.
15 Figure 12B illustrates circuit 1300B including, like the previously described
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
20 21, in between first and second segments 305A, 305B of the eluate tubing line. It
should be noted that a pump is combined with reservoir 1350, for example, similar to
syringe pump 33, such that, when a divergence valve 133510 is set to allow fluid
communication between reservoir 1350 and tubing line segment 3054, the associated

pump may be operated to draw in a volume of eluate, and, then, when divergence

12
h

valve 133510 is set to allow fluid communication between reservoir 1350 and tubing
line segment 3058, the pump may be operated to push the volume of eluate out
through tubing line segment 305B for a patient injection, when divergence valve
35WP is set to direct flow into patient line 305p. With reference back to Figures 3A-B,
sidewall 205 of shielding assembly 200 may be enlarged to further enclose eluate

30 reservoir 1350. For example, another shiclded well, to house the eluate reservoir, may
extend alongside well 255, in which activity detector 25 is described as being

mounted. Furthermore, sidewall 205 may include another valve actuator receptacle for




5. The shielding assembly of claim 1, wherein the lowermost portion of the cabinet 10structure is at
approximately ground level and the second elevation is between approximately 24 inches and
approximately 36 inches. 6. The shielding assembly of claim 1, further comprising: a fourth
compartment sized to contain another portion of the infusion tubing circuit of 15the infusion system
downstream from dhergaeOr4neresgeneratons: thectepriblcomparsment Ping ®ngtesed by a portion of
the third sidewall and a door that forms a barrier to radioactive radiation, the door mating with the
portion of the thir Sidewsl to §ﬁ(§ nately enclose the fourth compartment and provide access to the
fourth compaiment; and 206\vheoeinfttisciotirtiolcorpaitinert is immedidiely, adjadteht to dttéesecond

compartment, the perfion af fhe Inflsien.iuping Cliaph copiainge.n,ing speoqd compptian includes an
eluate line, extending from the one or more generators, a patient line, being coupled to the cluate line,

and a waste line, el cotipler i3 thegnateotifieg snprtferedhesthottideedbind indusishMiibing circuit
contained in the fougth compariment inclides aneiensianafifhe RateRLling; fram thesecond

compartment, and an extension of the waste line, from the second compartment. The shielding
assembly of claim'® ViHersiF e iR COIMp BTN IeRBHYS rel2tvelp peBsiTs Bk VEHieERY alon.g the

portion of the third,sidewall:ipn an-eppasisdsiie-ahdttitadhiid sidawalifiamoledhisd soampaent.

individual injection to maintain the uniform activity level. Feedback from the
10 pressure transducer 1334, that is downstream from detector 25, and/or from a flow
meter (not shown) of circuit 1300B may also be used to control the varying of
injection flow rate.
With further reference to Figures 12A-B, it should be noted that alternative
circuits may be configured to employ a combination of the methods described for
15 circuits 1300A and 1300B. Furthermore, some infusion circuits of the present
invention may employ multiple generators 21, as mentioned above, in conjunction
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
20 reference to specific embodiments. However, it may be appreciated that various
modifications and changes can be made without departing from the scope of the

invention as set forth in the appended claims.

2
L
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8The shielding assembly of claim?, wherein the fourth compaiment includes a retaining member to
hold the extension of the patient line and the extension of the waste line in place within the fourth
compaiorient. 59.The shielding assembly of claim 6, wherein the lid of the third sidewall, when mated
with opening of the third sidcwall, prevents the door of the fourth compartment from opening to provide
access to the fourthecompartment. 10. The shielding assembly of claim 9, wherein the door of the

fourth compartment, mated ith. the portion of the th waII s the lid portion of the
second sidew Tfrong})%\é?‘? Dtigjqﬁ)?'1 Oéc?élégél fb"we“%%#}f &%ﬁf%éhﬁ? ?Yﬂtfcuﬁﬁe shielding
assembly of claimnidnwetiergiinthedidnpostioctoé thx&ish@mdl&dgmaﬂmmy&nm@amdngth the base portion

of the second side llfprevents the li fthe first 153|dewallf enln rov%le access to the
a TSt % fl

. T S12¢€ tdmo € 01 TOI'E ra mlso €
first compartment. %‘hmigln ng asse y of claim 6, wherein g o%or o] ourth compartment,

when matéd with thiiportiopiahthe ﬁmwcgmm@rpM%@Qhédwbm@rﬁm nﬁ@%léémmmwall from
opening to prOV'd%aﬁﬁ&eﬁ%581@%t§%%&9t&%m9§m%%e%911]1§c Eﬁﬁghﬁe&%ﬁ%gﬁ%ﬂm Of any of claims

1-5, wherein the lid portion of the second sidewall, when mated with the base portion of the second

sidewall, prevents@ﬁ@%%ﬁﬂ?é@Ps%ﬂ@&@l%ﬁﬁéﬁ@ﬁ%%ﬁﬁ%@é@%@@f@@%q% @8mpartment.
2514.The shielding,assembly fanyedclaims o havharedmpaedidef thaiirsh sickewalligbinged to open

in an upward direction; and further comprising a. Latch component, mounted within the cabinet
structure, to hold e TE S e AR STRWARS ASH SAEA Boshiohe 1SS FRE LARSRAHd s sembly of any
of claims 165, whelkginrthesligagpastien ot daisecondture;

a second compartment sized to contain a portion of an infusion tubing circuit of the
infusion system that is downstream of the one or more generators, the second
compartment being enclosed by a second sidewall that forms a ba;rrier to radioactive
radiation, the second sidewall including a base portion and a lid portion, the lid portion

15 mating with the base portion to alternately enclose the second compartment and
provide access to the second compartment; and
a third compartment sized to contain a waste bottle of the infusion system, the third
compartment being enclosed by a third sidewall that forms a barrier to radioactive
radiation, the third sidewall including an opening, extending through the third

20 sidewall, and a lid, the lid of the third sidewall mating with the opening of the third
sidewall to alternately enclose the third compartment and provide access to the third
compartment, via the opening of the third sidewall, the opening of the third sidewall
being oriented upward and located at a second elevation, with respect to the lowermost
portion of the cabinet structure, and the second elevation being greater than the first

25 clevation of the opening of the first sidewall.

2

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

opening.
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sidewall is hinged to open in an. upward direction; and further comprising a latch component, mounted
within the cabinet structure, to hold the lid portion of the second sidewall in an open position. 16A
method for setting up an infusion system, the method comprising: opening a first door Of a shielding
assembly of the infusion system to access a first compartment of the assembly and to allow for a
second door ofithe shirddirigl dagerablybio bechpernedhanthepeniagrihe sectndbdoss after opening the

st door, to access & seqond companment of dhe spieldig assembly, e second compartment being
separate from, and outside of, Irst compartment; placing a radioisotope generator into the second

compartment and pohoecfitly theogéreratall.to an infusion tubing circuit; 1.0placing a portion of the
infusion tubing circuit into the first compartment; closing the second door to enclose the generator
within the second compartment; and closing the first door, after closing the second door, to enclose
the portion®of the infuShsroishiieg: ciumblviedialaie firsthesmphetpeammestiomies maiheabsitlaim 16,

further comprisinguplegking.ang Fameving apageess Ranekirema-shellaf asabinet structure, which
encloses the shielding assembly, to access the first door and the second door of the shielding

assembly, 18The ARBERBINEEBIdim 8T RhEPBHBAH Y “7068ning a third door, prior to opening the
first door, to access a third compartment of the shielding assembly and to allow for the first door to be

opened; placing another partion of the infusion.tubing, circuit info the third compartment; and closing
tho third Goor. fter cLGNHDTHEEIGRIP (D ST Lo THE SHHEF SOATHD! 092 TRGEI A circurt
within the ithird compartmentyt approximately ground level and the second elevation is between

approximately 24 inches and approximately 36 inches.

6. The shielding assembly of claim 1, further comprising:

a fourth compartment sized to contain another portion of the infusion tubing circuit of

15 the infusion system downstream from the one or more generators, the fourth
compartment being enclosed by a portion of the third sidewall and a door that forms a
barrier to radioactive radiation, the door mating with the portion of the third sidewall
to alternately enclose the fourth compartment and provide access to the fourth
compartment; and

20 wherein the fourth compartment is immediately adjacent to the second compartment;
the portion of the infusion tubing circuit contained in the second compartment includes
an eluate line, extending from the one or more generators, a patient line, being coupled
to the eluate line, and a waste line, being coupled to the eluate line; and
the other portion of the infusion tubing circuit contained in the fourth compartment

25 includes an extension of the patient line, from the second compartment, and an

extension of the waste line, from the second compartment.
7. The shielding assembly of claim 6, wherein the fourth compartment extends

approximately vertically along the portion of the third sidewall, on an opposite side of

30 the third sidewall from the third compartment.
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25 19.The method of claim 18, further comprising unlocking and removing an access panel from a
shell of a cabinet structure, which encloses the shielding assembly, to access the first door, the
second door and the third door of the shielding assembly. 20The method of claim 18, further
comprising: opening a fourth door, prior to opening the third door, to access a fourth compartment of
the shielding assembiyiasidioiad awdabithefttirahdhertiadie topéneth connectiag asiastealine of the
infusion tubing circuit to a waste bottle; Splacing the waste bottle into the fourth compartment; and
closing the fourth 00T ey IS ATy Ao 6 Dresae b R RPS Tourtn
compartment. 21.Fhaehethogdletanytioh chaifnsrite@@pfurttat. comprising securing at least one of the
10first and second doors in an open position. A shielding assembly for an infusion system., the

shielding assembly comprising a plurality of compartments and providing a radioactive radiation barrier
for the corpartments! thehépidempigerobibier ebimprisiigrein the Lid of the third sidewall, when

mated with opening of the third sidewall, prevents the door of the fourth compartment

from opening to provide access to the fourth compartment.

10.  The shielding assembly of claim 9, wherein the door of the fourth compartment,
10 when mated with the portion of the third sidewall, prevents the lid portion of the

second sidewall from opening to provide access to the second compartment.

11, The shielding assembly of claim 10, wherein the lid portion of the second sidewall,
when mated with the base portion of the second sidewall, prevents the lid of the first

15 sidewall from opening to provide access to the first compartment.

12. The shielding assembly of claim 6, wherein the door of the fourth compartment,
when mated with the portion of the third sidewall, prevents the lid portion of the
second sidewall from opening to provide access to the second compartment.

20

13. The shiclding assembly of any of claims 1-5, wherein the lid portion of the second

sidewall, when mated with the base portion of the second sidewall, prevents the lid of

the first sidewall from opening to provide access to the first compartment.

25 14 The shielding assembly of any of claims 1-5, wherein the lid of the first sidewall 1s
hinged to open in an upward direction; and further comprising a latch component,
mounted within the cabinet structure, to hold the lid of the first sidewall in an open

position.

30 15 The shielding assembly of any of claims 1-5, wherein the lid portion of the second
sidewall is hinged to open in an upward direction; and further comprising a latch
component, mounted within the cabinet structure, to hold the lid portion of the second

sidewall in an open position.
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a first door to alternately enclose and provide access to a first compartment of the plurality of
compartments, the first compartment sized to contain one or more radioisotope generators of the
infusion system; and a second door to alternately enclose and provide access to a second
compartment of the plurality of compartments, the second compartment being separate from, and
20outside of this first sompaidfientttihe seeondcim pastene nit deittigosizea o dopntain a portion of an
infusion tubing circultof the, Iflision sysiem that is. dannstieamof the gne or more gengrators, and the
second door, wher?enclbsmg the s€cond compartmen , preventing the Tirst door from opening to
provide access todherfirsneamptr et g 28Mhe Ehiclding asse mbly of tokash <dinfuatkmrdpmprising a
third door to alterqgﬁé@%ﬁg@sﬁ@nd provide access to a third compartment of the plurality of
compartments, the third compartment sized to contain another portion of the infusion tubing circuit of
the infusion systePEBNHSE IR IRPENE EHRPSRIRIONS §ETidrafols, atesthirtb e couiisriaalosing the
third com partmeanﬂE%‘éﬁ[&MlQéQ?s&ﬁg%?%gQ&Vcﬂ@%ﬁ, %mttgd%gwfﬁé@m?&n@&m%@cond
compartment. 24.The shielding assembly of claim 23, farther comprising a fourth door to alternately
enclose and provifie he BERIRIBERP -compartment of the plurality of compartments, the fourth

compartment being.sizgd takeRtapSodasiebpieef thednfusign sysiemhdbedfoutthdeor, when
enclosing the fourth compartmen ,Ereveptigg .the.{;_hird door from opening to provide access to the third
compaitment. 52587 ﬁé‘f(ﬁﬂéﬂ B )]/n of iaiity 24, wherein the third compartment shares a
sidewall with the fourtihcoppastnue i amd: extentls gpproximatély fusrttoalthaatong, the shared sidewall.

closing the sccond door to enclose the generator within the second compartment; and
closing the first door, after closing the second door, to enclose the portion of the

infusion tubing circuit within the first compartment.

15 17. The method of claim 16, further comprising unlocking and removing an access
panel from a shell of a cabinet structure, which encloses the shielding assembly, to

access the first door and the second door of the shielding agsembly.

18.  The method of claim 16, further comprising:
20 opening a third door, prior to opening the first door, to access a third compartment of
the shiclding assembly and to allow for the first door to be opened;
placing another portion of the infusion tubing circuit into the third compartment; and
closing the third door, after closing the first door, to enclose the other portion of the

infusion tubing circuit within the third compartment.

ro
N

19. The method of claim 18, further comprising unlocking and removing an access
panel from a shell of a cabinet structure, which encloses the shielding assembly, to

access the first door, the second door and the third door of the shielding assembly.
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26.The shielding assembly of claim 25, wherein the third compartment includes a. 10retaining member
attached to the shared sidewall to hold the other portion of the infusion tubing circuit in place along the
shared sidewall. An infusion system comprising: a cabinet structure including a shell defining an
interior space thereof, the shell including a first opening, a second opening and an access panel, the

access panel mating withiigcsegandepeninghanebhpingremovable therefrom; a lock reversibly
engaging the accessgpanpl to secure access to the interior space of the c ineirt structure, an eluant
source: a shieldingP5RYEABY T ALY IRSTHIEHE B4 8805+ thacEeisih &t St TR e hielding
assembly includingrf ehsidesdit defining aaptirality effcothptiitheénis rarnd psemding a. barrier to
radioactive radiation for the compealrtmep%ﬁé ggﬁl shietllgﬂp asse.mtglg &Jdrga%rc) itﬂ(;luding a corresponding

. CONNEeCyne a was me o >1OT) Clrcu . .
plurality of doors, each goér, when open, providing access to ﬁ1e correspondplhg compartment via an

opening in5t_he sidewaﬂgﬂarﬂa%@ﬁbl@@edhpfwi@inqﬁumhemﬁamér to radioactive radiation for the
corresponding CO@BQB%{?@EQ&%Q&%‘H& [AiQISQIORG A8DG! KR coRtRIngd withip & first

compartment of the plurality of compartments of the shielding assembly and being accessible through
the second openiribedPeé epranagfeset cabinet structure, when the access panel is unlocked, 30and
when a first door of the plurality of doors, which corresponds to the first. compartment, is open; an

eluant fine cou;;led to the Mani squrce and to the one or more generators an ciliate line coupled to the
one or more g eneratorls ggiod of any of claims 16-20, further comprising securing at least one of the

10 first and sccond doors in an open position.

22, A shielding assembly for an infusion system, the shielding assembly comprising a
plurality of compartments and providing a radioactive radiation barrier for the
compartments, the assembly further comprising;

15 a first door to alternately enclose and provide access to a first compartment of the
plurality of compartments, the first compartment sized to contain one or more
radioisotope generators of the infusion system; and
a second door to alternately enclose and provide access to a second compartment of
the plurality of compartments, the second compartment being separate from, and

20 outside of, the first compartment, the second compartment being sized to contain a
portion of an infusion tubing circuit of the infusion system that is downstream of the
one or more generators, and the second door, when enclosing the second compartment,

preventing the first door from opening to provide access to the first compartment.

25 23, The shielding assembly of claim 22, further comprising a third door to alternately
enclose and provide access to a third compartment of the plurality of compartments,
the third compartment sized to contain another portion of the infusion tubing circuit of
the infusion system downstream from the one or more generators, the third door, when
enclosing the third compartment, preventing the second door from opening to provide

30 access to the second compartment.

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

enclose and provide access to a fourth compartment of the plurality of compartments,
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a patient line coupled to the etuate line and extending out from the interior space of the cabinet
structure through the first opening of the shell. 78. The assembly of claim 27, wherein the fast door is
hinged to open in an upward direction; and further comprising a latch, component, mounted within the
cabinet structure, to hold the first door in an open position. 79. The system of claim 27, further
comprising: avaste bottiecartaingdiwiteinie secind. eompartimenthefithe phuraithof

compartments 109gf the shielding assembly; and a waste line coupled to the eluate line and to the
Waste botie; whe i HE LS oF 18 St St A T TR e e 6 i nd & second
door of the pluralitiycof dporsgwhichvedr respondshtalthe sgopmthcommpartment, is aligned with the third
opening of the shell., for access thereto, and is located at a 15higher elevation, with respect to a
lowermost surface of the cabinet structure, than that of the second door. 30. The system of claim 27,
further compristhg: The ghigliére troeneb bomtainen2titherais dbohdr ¢ sptpartmentsbinsel plurality of

compartments 20qf¢he.shiglding asserahly:Ancka wasteare supled deithe(dilate ling.and to the

waste bottle; wherein a second door of the plurality of doors, which corresponds to the second
compartment, WhéhaéTSsSé‘ébe?lévents the first door from opening to provide access to the first
compartment.

26. The shielding assembly of claim 25, wherein the third compartment includes a
10 retaining member attached to the shared sidewall to hold the other portion of the

infusion tubing circuit in place along the shared sidewall.

27.  Aninfusion system comprising:
a cabinet structure including a shell defining an interior space thereof, the shell

15 including a first opening, a second opening and an access panel, the access panel
mating with the second opening and being removable therefrom;

a lock reversibly engaging the access panel to secure access to the interior space of the
cabinet structure;
an eluant source;

20 a shielding assembly located within the interior space of the cabinet structure, the
shielding assembly including a sidewall defining a plurality of compartments and
providing a barrier to radioactive radiation for the compartments, the shielding
assembly further including a corresponding plurality of doors, each door, when open,
providing access to the corresponding compartment via an opening in the sidewall,

25 and, when closed, providing further barrier to radioactive radiation for the
corresponding compartment;
one or more radioisotope generators contained within a first compartment of the
plurality of compartments of the shielding assembly and being accessible through the
second opening of the shell of the cabinet structure, when the access panel is unlocked,

30 and when a first door of the plurality of doors, which corresponds to the first
compartment, 1s open;
an eluant line coupled to the eluant source and to the one or more generators;

an cluate line coupled to the one or more generators; and
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Tic 31. The system of claim 27, wherein: the cluate line and at least a. portion of the patient line are
contained in a second compartment of the plurality of compartments of the shielding assembly; and a.
second door of the plurality of doors, which corresponds to the second compartment, 30when closed,
prevents the first door from opening to provide access to the first compartment. The system of claim
31 ,wherein the seqenmdddiar s aseessitleconly throughdtiendecond-rapetinghafifiesshelbofithe cabinet
structure, when thg access @{anz{ IS ur}llqgg?lﬁriSt33.Thedso)é%%%&fl.claim 31, wherein the first door and

a EL S ure imrou openme £ ..
the second door are both pﬁnge 0 openinan pwaf’ irect-lon; and further comprising at least one

latch component, mounted within the cabinet structure, to hold the first door and. the second door in

an open position. 34./3Nelding.assembly-falan AiIonSysiem e sNelding assemb,ybeing
10mounted within a cabinet structure, and the sh?eldingla(’s,semtilil co%pr%’s%ﬁgf ' Wd
5 direction; and further comprising a latch component, mounted within the cabinet

structure, to hold the first door in an open position.

29.  The system of claim 27, further comprising:

a waste bottle contained within a second compartment of the plurality of compartments
10 of the shielding assembly; and |

a waste linc coupled to the eluate line and to the waste bottle;

wherein the shell of the cabinet structure further includes a third opening; and

a second door of the plurality of doors, which corresponds to the second compartment,

is aligned with the third opening of the shell, for access thereto, and 1s located at a
15 higher elevation, with respect to a lowermost surface of the cabinet structure, than that

of the second door.

30.  The system of claim 27, further comprising:
a waste bottle contained within a second compartment of the plurality of compartments
20 of the shielding assembly; and
a waste line coupled to the eluate line and to the waste bottle;
wherein a second door of the plurality of doors, which corresponds to the second
compartment, when closed, prevents the first door from opening to provide access to

the first compartment.

25
31 The system of claim 27, wherein:
the eluate line and at least a portion of the patient line are contained in a second
compartment of the plurality of compartments of the shielding assembly; and
a second door of the plurality of doors, which corresponds to the second compartment,
30 when closed, prevents the first door from opening to provide access to the first

compartment.
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a plurality of compartments having sidewalk providing barriers to radioactive radiation for the
compartments; a corresponding plurality of doors, each door, when open, providing access to the
corresponding compartment via an opening in its sidewall, and, when closed, 15providing further
barrier to radioactive radiation for the corresponding compartment; a first compartment of the plurality
of compartmergs enciuosegstby affirsisidewaktof thessidawatvend@zatto sontainenerer more

radioisotope generators of the)irﬁm:fugxioréta){s ?,t efirtst sid.ewal i{nctl ding a first T]idevgﬁllo ening
oriented upward ahd® gﬁﬁ)g?il%i fi" uﬁ%eé 6006 Hﬁ%gﬁﬁ%ﬂ@hw Shelf 5F1HE Babinat" (if(L, re; wherein
an upper surface of the shell is located at an elevation, with respect to a lowermost portion of the

cabinet structukg, such that the eleyation of the upper.surface is.substantially greater than that of the
frst sidewall opshing A e e s BB e B S L i e
lowermost portiontoftite tebinerstdditneiisatrdppriximenaly ymeuhtttevetcthechistsivewsll opening is

at an elevation of hefwean.appreximaie 12, 0ehes ant aRProX MAIEY LA IRCHGS Wil trspect to the

low-imost portion of the cabinet. 3036The shielding assembly of claim 35, wherein the elevation of the
upper surface of tRESHEI I Petween approximately 24 inches and 36 inches, with respect to the
lowermost portion of the cabinet structure  The shielding assembly of claim 1, further comprising a
second compartment of the plurality of compartments enclosgld hy a second sidewall of the sidewalls

and sized to cotitain & WSS B BP MBIt B S Esr Sittsirah intiitfing a second
sidewall opening atiented wanardcabid aligneawth dise sondiuppsicapeningiiiough the shell of the
cabinet structure, the Second URRSLARSING BING AN QRGNING 1N 10S HoRer siface of the shel.
radiation for the compartments;
a corresponding plurality of doors, each door, when open, providing access to the
corresponding compartment via an opening in its sidewall, and, when closed,
15 providing further barrier to radioactive radiation for the corresponding compartment;
a first compartment of the plurality of compartments enclosed by a first sidewall of the
sidewalls and sized to contain one or more radioisotope generators of the infusion
system, the first sidewall including a first sidewall opening oriented upward and
aligned with a first upper opening through a shell of the cabinet structure;
20 wherein an upper surface of the shell is located at an elevation, with respect to a
lowermost portion of the cabinet structure, such that the elevation of the upper surface

18 substantially greater than that of the first sidewall opening and the first upper

opening.

25 35, The shielding assembly of claim 34, wherein the lowermost portion of the cabinet
structure 1s at approximately ground level, the first sidewall opening 1s at an elevation
of between approximately 12 inches and approximately 24 inches with respect to the

lowermost portion of the cabinet.

30 36.  The shielding assembly of claim 35, wherein the elevation of the upper surface of
the shell is between approximately 24 inches and 36 inches, with respect to the

lowermost portion of the cabinet structure.




37.

The shielding assembly of claim 1, further comprising a second compartment of
the plurality of compartments enclosed by a second sidewall of the sidewalls and sized
to contain a waste bottle of the infusion system, the second sidewall including a second
sidewall opening oriented upward and aligned with a second upper opening through
the shell of the cabinet structure, the second upper opening being an opening in the

upper surface of the shell.




