INFUSION SYSTEM CONFIGURATIONS RELATED APPLICATIONS The present application claims
priority to the following U.S. patent 5applications: U.S. Patent Application No. 12/137,356, filed June
11, 2008; U.S. Patent Application No. 12/137,363, filed June 11, 2008; U.S. Patent Application No.
12/137,364, filed June 11,2008; and U.S. Patent Application No. 12/137377, filed June 11, 2008.
10TECHNICAL FIELD The present invention pertains to configurations of systems that generate

and infuse radiopharmaceuticals, W}E'B'élﬁw mﬂg%&\}p% iﬁafb?\i@:uits thereof BACKGROUND

15Nuclear medicine employs radioactive material for therapy and diagnostic imaging. Positron
emission tomography (PET) is one type of diagnostic imaging, which utilizes doses of

radiopharmaceutigal; ferrexaRaie je8RgEARd 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 paticht¢ &t HniPeraeitamspriertstaéiedndle vipa PETeRhner, in order to
gertl)e(;ate an ir(naga;@ﬁ%aﬁo@gr?agsmt@ﬁfmﬁc@ﬁ&md)iqmgmjsem&i Mﬁf’tcm[%@ﬂ@med for PET, is
Rubidium-82 (produce he decay of Strontium-82); and an_example of a radiojsotope generator,
which yields a sal%naéeé%l‘ggg CEFRUBRdi %%r} g}ép iBHcid fh%ge,%rg%(fe@ﬁ@é%p \&i8BIe%rom Bracco
Diagnostics Inc. (Raficetdey, ilyd AuREN 2Bxsanné s cRardinatipiicutith iINtused 8p3e3, dfled
radiopharmaceutigarlfcé rﬂa&ﬁjg_o be employed to quantify blood flow rate, for example, through the

coronary arteries of'a patient. Whether the half-life of a particular radioactive isotope, employed by
a radiopharmaceutical, is relatively short or long, a patient undergoing a nuclear 30imaging procedure

is not typigally expaseaig@sighiticgnt amount of radiation.

The present invention pertains to configurations of systems that generate and

infuse radiopharmaceuticals, particularly in relation to the infusion circuits thereof.

BACKGROUND

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

25 scanner in combination with infused doses of radiopharmaceuticals may also be
employed to quantify blood flow rate, for example, through the coronary arteries of a
patient.

Whether the half-life of a particular radioactive isotope, employed by a

radiopharmaceutical, is relatively short or long, a patient undergoing a nuclear

30 imaging procedure is not typically exposed to a significant amount of radiation.
However, those personnel, whose job it is to set up and maintain radiopharmaceutical
infusion systems, and to administer doses therefrom, are subject to more frequent and

prolonged exposures to radiation. Although radioisotope generators and infusion



However, those personnel, whose job it is to set up and maintain radiopharmaceutical infusion
systems, and to administer doses therefrom, arc subject to more frequent and prolonged exposures to
radiation. Although radioisotope generators and infusion circuits in these systems are shielded, for
example, via surrounding lead sidewalls, to protect personnel from excessive exposure to radiation
sources, the daily operation and maintenance of these infusion systems can still pose health threats.

Thus, there is a negd ol ﬂet}%f%?f @ﬂlssx%‘gmeﬁ%ﬁﬁ%@%gaﬂqaf}%a%wlﬁﬁg fhatfaciliaie gafer as

Swell as more effective and efficient operation and mainten nce of the sfon systems. BRIEF
DESCRIPTION OFTiE IDRAVINGS THEfENe WingsHa iviried Aieniivsiativeestaaeraaioambodiments

of the 10present inyanfianansdberefere He.oeh e sears phibadaventiens Thedraxdngs are not
to scale (unless so stated) and are intended for use in conjunction with the explanations in the

following detailed HBSEHifIHE ERBEaMISH IS RoMiEprainm aRd amarPiian that&rie pefdescribed in

conjunction with the-pppendediiawingsl yheemirlikanomarpiscaesaieciks elemantisn 15Figure IAis a
first perspective view of an infusion system, according to some embodiments of the present invention.

Figure 1B is anotﬁé’?tﬁgll'%pective view of a portion of a cabinet structure of the system shown in Figure
IA, according to some embodiments. Figure 1C is a second perspective view of the system

shown in Figure 1§RJ?}9§BG§§ Eﬂ’ﬁ&gr@% %’E}TEMWGS Figure 1D is a schematic of an infusion
[ the

circuit, according to some embodiments of present invention. Figure 1E is a perspective view

of exemplary sample viall Bhi@dimgng dravismgbere Hiptopsuciniamjimétiomhoditsatigiigion system of

Figure 1A present invention and therefore do not limit the scope of the invention. The drawings
are not to scale (unless so stated) and are intended for use in conjunction with the
explanations in the following detailed description. Embodiments of the present
invention will hereinafter be described in conjunction with the appended drawings,
wherein like numerals denote like elements.

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

Figure 1B is another perspective view of a portion of a cabinet structure of the
system shown in Figure 1A, according to some embodiments.
Figure 1C is a second perspective view of the system shown in Figure 1A,

20 according to some embodiments.

Figure 1D is a schematic of an infusion circuit, according to some
embodiments of the present invention.

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

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

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

30 according to some embodiments.

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

Figure 2A.



25Figure 2A is a perspective view of a shielding assembly for an infusion system, such as that shown
in Figures 1A-C, according to some embodiments of the present invention. Figure 2B is a
perspective view of a framework of the system, according to some embodiments, with an enlarged
detailed view of a component of the system, 30according to some embodiments. Figure 3Ais
another perspective view of e shielding assembly shown in Figure 2A. Figure 3B is a perspective

view of the infusion circujt; Show in,Figure 4iGe CRAMgH G AR SRR SRR #R.SRME,
embodiments. Figure 3C is a perspective view of a disposable infusion circuit subassembly,
according to someE@HBBHfddEouted pRSAFdET QS AEFAR 8 BRBIS Ubassembly shown in Figure 3C,

according to some embogigRMs: KigHEReitive RN STaNIispE5ese SIfdidioa e iipiisaaud),a
computer, which may be included in systems of the present invention, according to some
embodiments. Figtfe BN ' SQRe FATRIERRKIng a first group of successive screen shots from 10the
computer mterface, accoriing 8DseméeemiiodirantassembligstievaBiriFapais of saredinghots from the
computer interface Whichbpg)vide{ indications related to eluant volume levels in a reservoir of the

. Some emoodaimen . . . .
system, according t0 some em odiments. Figure 5C is a schematic showing a second group
of successive screen shdtgurbfons theicorapusercimehfadeomcromiinipto onterepnbodirhahts.

Figure 6 is a schepatic showyiag f W, A el UCGe SRR RH SRESHAL I OhiNGARMRIGE interface,

according to some embodiments. . ' _
Figure 5A is a schematic showing a first group of successive screen shots from

10 the computer interface, according to some ecmbodiments.

Figure 5B is a pair of screen shots from the computer interface, which provide
indications related to eluant volume levels in a reservoir of the system, according to
some embodiments.

Figure 5C is a schematic showing a second group of successive screen shots

15 from the computer interface, according to some 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 from the computer interface, according to some embodiments.

20 Figures 8A-B are schematics showing a fifth group of successive screen shots
from the computer interface, according to some embodiments.

Figures 9A-C are schematics showing a sixth group of successive screen shots
from the computer interface, according to some embodiments.

Figure 10 is a schematic showing a seventh group of successive screen shots

25 from the computer interface, according to some embodiments.

Figure 11 is an exemplary report which may be generated by the computer
included in infusion systems, according to some embodiments.

Figures 12A-B are schematics of alternative infusion circuits that may be
employed by embodiments of the present invention.

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

doses of a radiopharmaceutical.



Figures 7A-C are schematics showing a fourth group of successive screen shots from the computer
interface, according to some embodiments. 20Figures 8A-B are schematics showing a fifth group of
successive screen shots from the computer interface, according to some embodiments. Figures
9A-C are schematics showing a sixth group of successive screen shots from the computer interface,
according to some embodiments. Figure 10 is a schematic showing a seventh group of

successive screensihpls 4y epdpe gampyter 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 embotihEaving qoigileddeEAME s SERBRIatics Gralte ardtivachiosietedircuits that

may be emp|0}’?dt9>{i§ﬁ@ M&EQ}%“[@&%M&W&M@&% %@Elg_ Heh2bn B %r%@/@[gn aigillystrating
exemplary activity profiles of wfy@ecte doses of a radigpharmaccutical. DETAI LED DESCRIPTION
The following detdfdUORERBHGH TP EABRTBMAFIRTHSTE AHETRIABY HdAUSTHEN R HHESLE e,
applicability, or coafiguaationH e inventiorainianywaidcR athen, thestollondagndaseriptipn provides
practical illustrations for.ima{ementinoqtgxem%ar% Sl?mbod'r%?engﬁ.eUtitlizinq the te%chin%#Eiovided

herein, those skilléd TFIHE ar RTINS P2: 8‘ Fnaarﬁ? ¥ 'thé exarﬁnﬁlévseﬁa@é Wb MtEmatives that
can be utilized. Figurgigérisl A fiystipsr ppesptiveveielwvobaaninffision systen (,Gcaccbngdittg to some
cmbodmens o s T P T IR P PRt ) STt
by a cabinet structure, which includes a platform 113 (seen better in Figure 2B) and a
10 “shell 13; shell 13 extends upward from a skirt 11, that surrounds platform 113, to
surrounds an interior space in which a portion of infusion system 10 is contained (-
seen in Figure 1C). Shell may be formed from panels of injection-molded
polyurethane fitted together according to methods known to those skilled in the art.
Figure 1A illustrates the cabinet structure of system 10 including a grip or handle 14,
15 which extends laterally from shell 13, in proximity to an upper surface 131 thereof,
and a post 142, which extends upward from shell 13, and to which 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, which is mounted within the interior space surrounded by shell 13; and, a
20 monitor 172 of computer 17 not only displays indications of system operation for a
uscr of system 10, but also serves as a device for user input (¢.g. touch screen input).
However, according to alternate embodiments, another type of user input device,
known to those skilled in the art, may be employed by computer 17. Other types of
user input devices may be included, for example, a keyboard, a series of control
25 buttons or levers, a bar code reader (or other reader of encoded information), a
scanner, a computer readable medium containing pertinent data, etc. The user input
device may be mounted on the cabinet structure of system 10, as shown, or may be
tethered thereto; alternatively the user input device may be remote from system 10,
for example, located in a separate control room. According to some additional
30 embodiments, another user input device, for example, in addition to a touch screen of

computer 17, may be remote from system 10 and used to start and stop infusions, as

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



10shell 13; shell 13 extends upward from a skirt 11, that surrounds platform 113, to surrounds an
interior space in which a portion of infusion system 10 is contained (- seen in Figure 1C). Shell may be
formed from panels of injection-molded polyurethane fitted together according to methods known to
those skilled in the art. Figure IA illustrates the cabinet structure of system 10 including a grip or
handle 14, 15 which extends laterally from shell 13, in proximity to an upper surface 131 thereof, and

a post 142, which Be%}gm[szgrdd QR L% ang &M&%ﬁsafmfl%%f%ﬂ%%% i@y 18,and

computer 17 are, preferably, attached, via an ergonomic, positionable mount. According to some
embodiments, corhpdeseribeddeluplacceaiansietoriéh Bigyeteh?@0, which is mounted within the interior

space surrounded by shei.13; ARGy @2OMERIRLYR BhieOBIRMIEEIL 1210t 8RI% disRiays idications of
system operation for a user of s¥stem 10, but also serves as a device for user input (e.g. touch screen

input). However, 28sFaitfRRf At Ral &ribBdimenisrahd mebiyphaadisder inhoradorackiiown to
those skillgd in thepgtevagynhgiemiplayedibyeormpuss hiordhey hiypesvef tngsinpItiERyieRs may be

included, for example,.a board, a series. of trol 25buttons or levers, a bar code reader (or other
roadier of encoced NS LeECATETE SRR Tend b FETTIAR CoNEIRRG SErnent data
etc. The user inputrexcecntayobe ambothtpdwpfhdadbiribt $02Uctureasfesy sidrwih@, fasrstatm, or may

be tethered theretl%; aallltc?rri%%}v?

ly the user jnput device m & Jemot % stem 10, for example,
located in a separate contro aro%frgrrll.e,&%vgovrec! hlg t%(georr?ep g%g?t?orﬁ{e% té%léalm %%}l%}é%t?gr another user input

device, for exampleariprzeldigoysora iQushadeisely bglopgngter 17, may be remote from system 10 and
used to sfgrt and stop inflision$pas WRILas I BABHASSYSseRBLHeLReR PeIB:ALLag Avality,control

infusions and during patient infusions. Operation of system 10, which is facilitated by computer 17, will

be described belotPicERiGRERCHIR PRybres Mo Whegylrd | Kigwn bR sllisiFatesedivcpairs of
wheels 121, 122, pagaintes] fhan indeisid eoebpiatiasmbl l3fta sTakeRysienyid gnebilaahapdle 14 is
shown located at an elevation suitable for a person to grasp in order to maneuyver system_ 10, from one
location for anothef, FSHPRIFS %’FWWEE(?S %ﬁ?‘?ﬂﬁ?l R%%Bf)g’rﬁ%lslé%%l%l?’ésfé#@a[se}}éﬁog%@nts, one or
both pairs of wheealsaf? ind 2P¢crabe daster saatinwingxfor! diatipn edlhdizaniad plape(sdied), in order
to provide additional flexibility for maneuvering .system 10 in relatively tight spaces, 10Figure 1B is a
perspectl?vss view %fsé%og}ﬁgtﬁ \gﬁlgy reer%e%,aosr% gxs%lé filyl' of &1%&6‘%8 sl?r%tcgtzgg,sewhich is in proximity
to wheels 121. Figmt®diBihtsinatdech tehven ol Pettalcagasrswinicimiy lbeatabicioteactbraditomtivgka foot of the

person, who graspg handle 1440, 002 RRMKETAYSIBRLAR. 1B RULIRhRSIHgR.ABMal 25 allows wheels
121, 122 to rotate, and, if embodied as casters, to swivel freely. Pedal 125 may be depressed to a
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,
20 system 10 may include a motor to power movement thereof.

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

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

30 118 or printer 117; these electrical connectors/ports allow system 10 to communicate
with, other devices used for nuclear imaging procedures, for example, a PET
scanncr/camera, and/or for coupling to an intranct network, and/or to the internet, for

example, to link up with software programs for various types of data analysis, and/or



15first position which prevents a swiveling of wheels 122, according to those embodiments in which
wheels 122 are casters, and may be further depressed to brake wheels 121, 122 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, 20system 10 may include a motor to power movement thereof. Figure 1B further

lllustrates: a rear 36G69S PANGHHLA R ShRlL Ao O SXANPGy ROMIdINEAGERSHIO; Fibc haards of the

aforementioned controller contained within the interior space that is surrounded by shell 13; an
optional lock 184, REPEEElTeNdaelonmenaTh SWdlipiE Kate 8afet o sAbEIneg BrsRenReetend power source;
and a printer 117 ZRforponiding.dpeymentation of each patient infusion carried out by system 10, and
of system quality control test results. In some embodiments, system 10 may further include a power

strip by which auxiliary eG&BmEnTHEHEYEHET#aP S SR oF hdrehelhdriBisidnecitttconnectors,
or ports (ngt showspeniiich33rel sSSP0 techiey plakurnFidseardimaybeintegpaies iptasshei-d 3, for

example, in proximity to jack 30118 or printer 117; these electri aé nnectors/ports allow, system 10 to
communicate with Es BBURe L Ra I A R eia L s TS Do BB T
scanner/camera, andion tdruppapdintate &hl jnfrachnehwodgpase!obtdithezintemetifoi &xbanple, to link up

with software pro%%@sst{g%fe‘(x%ﬂ?ﬁa_nB’@?'a%Q?&%r%ﬂ%‘%%ﬁe?Q U9idq i@‘%o‘i‘?n‘é&"i‘ﬂ%%f%is?f&?é‘su'“”9

clinicians/physicians, and/or to li to service providers and/or component supp ata bases for

enhanced mainteAdhc&ignt iHveropyorvideag beenti Figeiranpiberpaeelil dstrdtss oppdedifitdce 131 of
shell 13 ipgluding sexerRRopenings:d33, karidsR MMed tRee i fdgitienl Giedpartialy,gxploded

perspective view of system 10, wherein a removable access panel 132 is shown as a contoured
portion of upper stifab@'ig3 2WHERT WREH RPBLRNIPIRIRR A5683P LBIPABILAATIPRTES therewith,

maybe removed frefisRnGREEPRENHIGch3fosmeddn whpersaufagefdsds dnigliqolft alsararovides a
bt e of o B NS) e e ey o e g AeparRL e
separate portionstepustusiongystein! 30 Figuichl Grébatdinsdareit hinghieth 4 3pfochel@nplecto set up
e S0, IF SRSTS 45 SR BT RO o g 0 e
reference to Figures 1A and 1C, it may be appreciated that an arrangement of features
formed in upper surface 131 of shell 13, in conjunction with bin 18, tray 16 and
computer 17, provide a relatively ergonomic and organized work area for technical
personnel who operate system 10.
20 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
25 Figure 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
30 reservoir 15, for example, a bag, bottle or other container, containing saline as the
eluant, which is shown hanging from a post, or hanger 141 above upper surface 131
of shell 13 in Figure 1A; a syringe pump 33, for pumping the cluant from reservoir

15, and a pressure syringe 34 (or other device or sensor), for monitoring pumping



15in case of an emergency, may be activated to abort function of system 10. With reference to Figures
IA and 1C, it may be appreciated that an arrangement of features foimed in upper surface 131 of shell
13, in conjunction with bin 18, tray 16 and computer 17, provide a relatively ergonomic and organized
work area for technical personnel who operate system 10. 20Turning 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 Jata 2 ffst BRI IGANNIRD RAIRS cagRonsAIR MAUpIRM utsidgehel 13, and
a second part 300B, which include$ components mounted within the interior space surrounded by shell
13. (Parts 300A aftfiBoBB BEIEhiteatdd Bipushiedifhebafl et Ruret 1Y ERSAre Y9%arkher illustrates
second part 300B gfiGikekile39: 18 GikiciRgheH ROHIe M Ge ARG WithiBignsiieldings asaembly,200, which is
designated schematically as_a dashed line. Some embodiments of shielding assembly 200 will be
described in greatd d&EAH, Ah B ENCHEN WS B SE D08 %W%%aﬂgﬁ%ﬂ Ao dBftffg to the
illustrated embodiazeantycikeitc? Q8 inal uttasinamne it ¥ reServeairalbditeh exampien adaagidottle or
other container, cqntaining saline as the \Want,.which is showp hanging from a.post, or hanger 141
above upper su rfa?clé ’fﬁ%f SBIPYS5n Gi'-%l\%lr% ?L‘K!yér%%ﬁ%lg ‘“’pﬁ?ﬁ”p"fél? ?Olgiuﬁbemvﬁugn%‘{ﬁéféfﬁégt from
reservoir 15, and aghveSSHYE sytirg® 34vistadtbticddvicehoragrspa)ictormodltgring pyanpikgtpressure;
a flter 37, which may, pisq.sepve a5 RiRIaliaR(or dhaewmped AN Aadiolspiongagperator 21,

through which the fi uant is pumped to create a radioactive eluate, for example an eluate
carrying Rubidiunfg2mhbd i geméiaeddy thehosengrsmgingrmitifiospshal Blutlepusgtignanadeolumn of

generatof@1; and;aR g @@iié{'ﬂyeﬁ@tﬁ%%@%hﬁ@ﬁ,@%’%ﬂ%%@@rﬁ&%&&fﬁ&ﬁs?lHé‘l‘i?d@i%Chﬁég.ed from
generator 21, in order to provide feedback for directing the flow of the eluate, via a divergence valve

35WP, either to aRetste Rsda2amsy v sagh e saaRAdshansoBp! iRsludes mPRECHS IRECR dose of the
radiophannaceutigak@liaie: KHewa Patirsth Akt gfaiencenb3ok fenkidsl eolpicpatianbiiae 13Q5p is shown

extending out from shell 13 thr}%%gh ?ip%rsu%g 10135, to a dist I en%l ther otff, Wh'%ch, aCCO{ding to some
embodiments, incm%teS %V‘fﬂ?e‘r‘f &ht'Tie 5%%37%{39%% (%lﬁp%r(f o ‘andthet fifre ?ﬁgf(?rr{léfuedgsapatient

injection needle (rotshqem).tiitettraiivelys @atpdant lindShtpthaaindedes tipigdtienangthgodine (not
shown), which extends from a source of.an %h rag ive{z1 9 tange, for xam le, a stress agent; the
other Iin(-;-iv %; coupl%?f%c%tﬁ%%%rtoﬁeﬁ% tulgg-:‘es%toe %at%lgr]t(f%{j.e%tﬁ)ﬁcli relglé%oﬁéi,n f%'ord‘er to permit injection
of the additional active stigstan&eillustritigae il ddragdsnad Wl gamplrdoingeieE@ols cadpied to

reservoir 15 and tg,pHHR 334 aPfh Mﬁ}éﬁé@&@@g&ﬁ&u@%%@é%}%ﬁ%%@&i@ thgf opening

133 provides the passageway for tubing line 301 to enter the interior space surrounded by shell 13.
According to som@ prisferfiesipEimeNsibEning 185 herddecdBaiotretisessd that
prevents leakage @tgluanh whigh gna sl ijraentasenvetidents, opening 133 includes a

20 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
25 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
30 line 303, directly to patient line 305p. Divergence valve 35BG, as well as divergence
valve 35WP, which directs eluate from an eluate tubing line 305 either to a waste line
305w or to patient line 305p, may cach be automatically operated by a corresponding

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



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 25transport of system 10, portions of tubing lines that extend outward therefrom,
for example, line 301 andlor line 305p. Figure 1D further illustrates another eluant tubing line 302
coupled to pump 33, gnda dlverdencealle; RFG Y Ay siheridieckampgd elant ihrouh a
tubing line 304, to%engrator_éll, or.dléiect ﬁw_e pu?np;je e%an%roUgh a'[i) -pass tubir(% Soﬁéwe 303,
directly to patient lipea8oSmtDinsrigonct vshensdese 8 wdhriaanssrytedaansigBWeE, which directs
cluate from an ciliaig, Whing g3 LR ANWRSIA RSO Q4R PALNSING 30mRMaeach be

automatically operated by a corresponding servomotor (not shown), coupled to the controller (not
shown) of system POlIGHiEHAEb AT H0E Sl @BFEERSICTHHY 2V detddantiast eAmtnigyRtem 10 is
operating for automatitaibfusioNatcdpliven s dase-cfivadiopbacnasedtical tn-anatiantternexample,
Rubidium-82 for diagnostic imaging,.divergence valye 35B0 is initially set to direct eluant to generator
21 and divergencéﬁ?aqg@%ﬁf\fg%gkgﬂ%%%g%ﬁﬁgfﬁgt}@%ﬁ?%‘&g’n%‘?%?fg rifé)c\%}g&set TR “Until activity
detector 25 detects theclebirecrastivitying thevelnmater at swhiah dine3the Peedbackitg mhattivity detector

25 causes the controller to direct.the esponding servo-motor. tq.re-set valve 35WR. for diverting the
flow of cluate into %fg%ligﬁrtl ?r%a%%ggns\%%%}r)di%é Ct%rg% ?eog?nnllaeo%rlnr%%%{g%rslb%ngeﬁrggeéﬁgge volume of the
eluate has passed thonegh ﬂ)@ti’élmtﬁ hésgﬁsiﬁdtﬁémhtmni@n@ﬁ@d@ihélmmgpoﬁmm@ ﬁ@r.vomoto.r to
re-set divgggence yale,3nls, E%%Mﬂugmesﬂpm@m&fmpmm% $FgRd nto patient

line 305p in order to flush, %t%ﬁ]ush any cluate remaining in patient line 305p into the patient. According

to some embodim@hta! theeghbromesstay Hdaerede tsiertiasgonpmgrkn/iofistr ¢ Meset

divergence valve 3p\¥R haskiommidinvastienpakie3 gy RO fhecHsh dbyrughidYohepass line 303, in
order to prevent back flow of elﬁant, thr?ugh line 305, toward gen%@éor 21. According to some
preferred methodS™BPBEIRiGAG P YRl BaBSh SARHIEH SAITER URRSIY TG dStail below,

eluant is pumped divegghcby-pas3ine Bak iwaed iadely totttadpgptive ftowvealdkiethresgribed volume of

eluate intp_patient line 305p. at a higher speed, in order ta push the elyate in patjent line 305,
20therebt)i/)5|ncreaéllﬁsgS %?Fo%v@%a%oé %ﬁtoi ré)%?lrgr'? of'e Sa%é’%%???o’r#ﬁ%‘f%n% r:}(::-g 0 3 %rr(% into patient.

For example, oncgemeap_ma%brib‘é@mdﬁmmw mmatefha@ﬂmmﬁqpatmhmmcgﬁsm and once
divergence valve 35805, sehio T udirongh hynassie id, bR aneedalRymRIHmay be

adjusted to increase the flow rate of cluant to between approximately 70mLi d approximately
100mlimin. This by-pass line 303 immediately following the flow of the prescribed volume of eluate

into patient line 305p, at a higher speed, in order to push the eluate in patient line 305,
20 thereby increasing a flow rate of the injection of eluate out from patient line 305p and
into patient. For example, once the prescribed volume of cluate has flowed into
patient line 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
cluant to between approximately 70mL/min and approximately 100mL/min. This
25 method for increasing the injection flow rate, is desirable, if a relatively high flow rate
is desired for patient injection and a flow rate through generator 21 is limited, for
example, to below approximately 70mL/min, maximum (typical flow rate may be
approximately 50mL/min), in order to avoid an excessive back pressure created by the
column of generator 21 in upstream portions of tubing circuit 300; the excessive back
30 pressure could damage filter 37 or otherwise impede flow through eluant tubing line
302.
Although not shown in Figure 1D, a number of sensors, for example, to

measure pressure and/or flow velocity, may be incorporated into circuit 300,



25method for increasing the injection flow rate, is desirable, if a relatively high flow rate is desired for
patient injection and a flow rate through generator 21 is limited, for example, to below approximately
70mL/min, maximum (typical flow, rate may be approximately 50mumin), 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 30pressure could damage filter 37 or otherwise impede flow through cluant

tubing line 302. Alfhqugh Nt SHRNRIREIGUES Hird MR BT AT SE AR o6 SXAMPIGm IR0 BsUre

pressure and/or flow velocity, may be incorporated into circuit 300, according to some alternate

embodiments, in GFABING: FTEHRG FXSFHYNCRN ST CHEXN MG Felerid 18 DRCiaeNEplugs in circuit

300 and/or leaks, RpgkasisopkRyids: tgesghacdkiionsentelal.a astivitytiewed sifdnfusadicoses of
radiopharmaceuti%al,. ,t:qitable sensors for an%/ of the above PL:JE oses are kn%wT ﬁo. those skilled in the
art. 5SExamples of HREH ST Thi AR, B e HoPAIRAS 8 ik RIR B HO Rk S A A - Sonic(r)
Model 205 TransiEXamelédltréSoniebicuuith&mayMetecdhatremployscdigitat @ignelptodessing (available

from Sierra Instruments, Inc. t 1 LALO-C differential pressure flow meter, One example of
2 precsure sonsol Ly B8 SRR 1 HEee T o Bl SeE Gl b 6
/Pressure-Occlusidigitt) Dgtetror(esaipnbieiidne MTREOTEKastofrEuge WsoknN Yhed dbsidiary of

Magnetrol of Downgrs, Graye ISk emRleys Aulse e Uirproungs bis, sensepdslests,subtle

changes in positive and negative air pressure and produces a corresponding passive resistive output
signal, which mayPBETPRIRERS S deécsl aBmauTitryifcrcshIercs s dtBOY Ziesiuss-Resiasithis type of
sensor may be inensparied N8 1nfusioNTRETER QS by vy, ilting thessansosavngaskany of the

tubing lines of infusion circuit 300; in fact, ﬁge PRO / Pressure-Occlusion Detector may be a suitable
alternative to pre<¥d?@ TN GESE df-irtiE 6P GH S5 EP b B GhSIRETRFEample, similar
to those known instivei@achiapdldogoptiessuiie pitaraigpraayrbearippddyes ndnfespondirguit 300.

20System 10 maﬁlsjsri?eerrelsns(%lude ensors tf) dﬁ{[&lct fIwgeIe(\)/&lg |po%llléasng freservoir, e5 3%9 waste bottle

1ve output s1ﬁnah, ma n 01]'
23. Some examples of such sensors, which’ also emp’foy e aforementioned pulse-type ultrasound,
are the Drip Chamepitiguid L@vel 8Bensof tintype of sensor may be incorporated into infusion

15 circuit 300 by simply fitting the sensor around any of the tubing lines of infusion
circuit 300; in fact, the PRO / Pressure-Occlusion Detector may be a suitable
alternative to pressure syringe 34 of circuit 300. Other types of pressure sensors, for
example, similar to those known in the art for blood pressure monitoring, may be
employed in infusion circuit 300.

20 System 10 may further include sensors to detect fluid levels in eluant reservoir
15 and waste bottle 23. Some examples of such sensors, which also employ the
aforementioned pulse-type ultrasound, are the Drip Chamber Liquid Level Sensor and
the CLD / Continuous Level Detector (both available from INTROTEK®);
alternatively, for example, an HPQ-T pipe mounted, self-contained liquid sensor

25 (available from Yamatake Sensing Control, Ltd.), or an SL-630 Non-Invasive
Disposable/Reusable Level Switch (available from Cosense, Inc. of Hauppauge, NY)
may be employed to detect the fluid levels. Alternately or in addition, system 10 can
include additional radiation and/or moisture detection sensors, which can detect leaks.
With reference to Figure 1D, such sensors are preferably located in proximity to

30 fittings 311, 312, 313, 314 and 315 that join portions of circuit 300 to one another.
Some examples of leak detection sensors include, without limitation, those in the
HPQ-D lcak detection sensor family, and the HPF-D040 fiberoptic leak detector (all

available from Yamatake Sensing Control, Ltd.). System 10 may further include



the CLD ' Continuous Level Detector (both available from INTROTEKCIO); alternatively, for example,
an HPQ-T pipe mounted, self-contained liquid sensor 25(available from Yamatake Sensing Control,
Ltd.), or an SL-630 Non-Invasive Disposable/Reusable Level Switch (available from Cosense, Inc. of
Hauppauge, NY) may be employed to detect the fluid levels. Alternately or in addition, system 10 can
include additional radiation and/or moisture detection sensors, which can detect leaks. With reference

to Figure 1D, such, 3&asqrs e RLelesaRly (Bralgeh R R MBI IR AMIUNGH e 3hinHife3d¢ and 315

that join portions of circuit 300 to one another. Some examples of leak detection sensors include,
without limitation, fHEYE:ipxeRePIEPE Dk sRBRCREHK S EisBe i rainD e it BfHD-Bosorfihétoptic leak

detector (all availablg soopriamatrken2 RN EAPERbIdddcasie M d A MmayJutlalpncyde additional

sensors to detect contaminants and/or air bubbles within the tubing lines of circuit; examples of such
sensors include thBSEEAT-Li SERIEHS APAD TS EISSF e Srip Ry LBt SOl T RcHIFRa 8r air

bubble detgction, agadctivn Blaed Gor et Oeteetaninatespiays epticalsapsing technology to
perform Colorimellg,-]b&aiglg id 5detection of unwanted elements in the tubing lines (both available
from INTROTEK(r)). ccording to those embodiments that include any of the above sensors, the
sensors are linked into tHecodingllertiodssystéotittcandior comgetery b7 teithievolswisiah, thay provide a

signal to a user Ofséxgé%'ﬁfé%&’&eﬂté AawAngmalys %ﬁ%gn%@g/c%%%ig{ﬁ”ﬂ‘%%@ 5p gcHser, via

monitor 172, concerning fluid levels, pressure and/or flow through circu ) Computer 17 may be
pre-programmed Baligpraidsesitahipleuish phoriten 192 vadgyapiie eronfakichdeirstid 3081 Rherein

each zongyof the ¢irenitWhels b ReEMakhhasoPesn detested iahiohlighted. _pd/endR Provide
guidance, to the system user, for correcting the anomaly It should be noted that the alternative

15infusion circuitSMA&EFEEAUH FGufe Py s APHED (T D e eRrmHID SRRy SidBhtelude any or
all of these types o s@fis@is! 72, a\Mitphividherfieierencaita figuierth, dhdnayke pppraeiated that

shielding as.sembl‘;/] 200 enclose hao e po titonts fic'rc i}.300 ro Whtich radjoactive radiagion may
emanate, with theSrCEBRRBHRAT AU SRR CIRL S05: SRR S SRR G B
shielding assembly 260 inorderdoeetoguptethémbihe gasientlddse noted that the alternative

15 infusion circuits illustrated in Figures 12A-B, which will be described below, may
also include any or all of these types of sensors.

With further reference to Figure 1D, it may be appreciated that shielding
assembly 200 encloses those portions of circuit 300 from which radioactive radiation
may emanate, with the exception of that portion of patient line 305p, which must

20 extend out from shielding assembly 200 in order to be coupled to the patient for
injection, or in order to be coupled to shiclded 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.

25 During infusions and quality control test sample collection, all technical personnel are
typically in another room, or otherwise distanced from system 10, in order 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 infusion is about to take place or is taking place.

30 With reference back to Figures 1A and 1C, system 10 is shown including a light
projector 100, mounted on post 142. According to the illustrated embodiment,
projector 100, projects a light signal upward, for maximum visibility, when pump 33

is pumping eluant and elution is taking place within generator 21, or at all times when
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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. 25During infusions and quality control test sample collection, all technical
personnel are typically in another room, or otherwise distanced from system 10, in order to avoid

exposure to radia%%?‘3@rlgd}lii'rx:ﬂﬂmc?%iﬁ%@%c%%%dﬁQ&é&%&@éﬁ&?ﬂ@ﬂ@ﬂ?ggﬂﬁrﬁéﬁéhe

present invention, system 10 includes at least one means for informing technical personnel that an

infusion is about t61aRE PaFES the @ik IHREBE d0RTed fEsereseer Hatk kénogiAEs PatRd31C, system
10 is shown includingtadigi: RreieciamddSehanyriaenonPashb42bdssaicin@dentoadt yatiaied

embodiment, projector 100, projects a light signal upward, f r(rinaximum visibility, when pump 33 is
pumping eluant allefH8nIs Ekivg BlaC SRS SRR ET 220 BIetall RENSEWHAT Bl 33 is
pumping ejuant. Aggiarshing s Someotsnbodidientsiifieligid signakftishes on wadediduiben, the eluate is
being diverted from_generator 21 in aste bottle 23, apd the light signal shipes steadily when the
cluate s being dnEHaLHn LS A G TR 205 G ot g oS e b S ot =
projector 100 shindiscat&lighpdtaviritna rsp éolonfisianditatbt thraiestonid (szeifig tHiveneddowaste bottle

23, and then shings,2 light haxing:&,SeR0TEb SUiETBR! ARIgpoiR Ficaledhal Elate sbeing.girected to

patient line 305p for infusion. Light projector 100 may further project a more rapldly flashing light, for
example, for approRiRRETdRASBEEORdisesHRbIR heskupisiie BIrdafdHEivR O MRBeIdE in the eluate, to

provide fygther infRumation tosdiechnicahpersonngl staroative maansphirfRiIngdeshnical
personnel that an infusion is taking place may also be incorporated by i@/stem 10, for example,

including audible SHEHHS &t Bl RASSIBPASIDIR SPe¥Rasifd Dywafsthit 4rL Si3dent at a distance
from system, inclusiingiingtbeddsiatratisamoth shopid bevivibedohatdabrasigingsthaltesnpierent

embodiments, syst{eangﬁlt(a)l %&éif}glryl(gesst an th%)ardl'n pse Ocall_io r%tgrgl for quality control tests, and circuit
300 is expanded {6 nCIUYE elEMentE 10 A attbmated €0 fectlon of cluate samples for activity

measu_rements, via the dmbmd@dme@ddﬁt_irg@m@iogdmmtglwt:a efir_@bsi'ehmftshs.'ﬂeealté@nate_
embodimgnts, a sample callection res orééoéﬁf%%%gﬁﬁtﬁoga‘ﬁ‘t';?c%'ﬁ%dFt@&g’;a%_‘@{}?ﬁﬁ? Qf divergence

valve 35WP and in communication with tubing line 20305P,"in order to receive quality control test
samples of eluatesxAgnelssifgineladgesments for an automated collection of cluate samples for

activity measurements, via the on board dose calibrator. According to a first set of
these alternate embodiments, a sample collection reservoir is integrated into circuit
300, downstream of divergence valve 35WP and in communication with tubing line

20 305P, in order to receive quality control test samples of eluate, via tubing line 305P,
and both the reservoir and the dose calibrator are located in a separate shiclded well.
According to a second set of these alternate embodiments, waste bottle 23 is
configured to receive the quality control test samples of eluate, via tubing line 305W,
and a dose calibrator is integrated into shielding assembly 200. Quality control

25 procedures will be described in greater detail below, in conjunction with Figures 6-
&B.

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

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

approximately 2 feet and approximately 3 feet; for example, opening 139 may be at
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and both the reservoir and the dose calibrator are located in a separate shielded well. According to a
second set of these alternate embodiments, waste bottle 23 is configured to receive the quality control
test samples of eluate, via tubing line 305W, and a dose calibrator is integrated into shielding
assembly 200. Quality control 25procedures will be described in greater detail below, in conjunction
with Figures 6- 8B. When maintenance of system 10 requires the emptying waste bottle 23,

relatively easy acqgss o waste haflle;23.is pravided thrangh.onening A3g infap syfage,ial of shell

13. It should be noted that technical persorinel are Preferably 30trained to empty waste bottle 23 at

times when the cldafc 0t 8htaipsyaicwaseppetinsslynhsipdeay il irrIenaeransbrar et the
radioactivity theregfhias fallepikelowa thresholdda-brirafe APaninstadispisiabhpliasaied at an

elevation of between approximately 2 feet and af_proximat,ely 3 feet; for example, gfening 139 may be
at an elevation of dgprassiatdiy R AHERDS 1 r S8 SEHE QReRRe lﬂ?fﬁc@’&%ﬁ?gﬂ ¥ 499 or at an
elevation af approximatglyrs2 AnchesbwithekspegfithaQrenpa-sufa ot shpdaivghichmbliees121, 122
rest. According to the illustrated embodiment, opening 139 is accessed by liftin nel 134; just within
opening 139, a shﬁ%?a%(ﬂlf%n(%rw 8&@%%%%&@%%&?%@%&8 %S%,%%?f}r/én%tég 35’%%artment of
shielding assembhp220i thealt tbentdaimsngya SfepbotiteLB:ceitio fotttbiepaefarenteitarFigréot C, it may be
appreciated that opanigg.d 35 RGeS Aecess o aleLPAionR AL elehlL A0 pLadaiiona!
maintenance procedures, such as qhaﬁglng out generator 2 ahd/or other components of circuit 300,
as will be describeartaontsioRoictibE0ernvolihsaleesdbas/Bedd 10 in which automated quality control

tests arejperformed andigr hensysiemcAR isr spariayrAfaririativemighyelvme araratien,

management of waste may become burdensome, even thou%h access to waste bottle 23 is greatly
facilitated, as deseffdRaHRRRAHRISY s bFUEr R S raRlvad frripkdr ek Wi embodiments of
system 10 may empiyiéh SeRAsab0BrsYSteaitd diayseparmée saltssinciueieg frtdigastvesatements, from

water, for example, via ev ation or reverse osmosis. In an eva tion type system, the water
component of theWé@tB%ﬁlggé&%‘?%@%ﬁ}[g&‘ltﬁ)‘g ?%@8?&8%83%"515 g}tg SS%PQE;?‘H{%EWEIE&% separated
from the salts, and;atiremaoneenconfiomedriiddEmensratispstctive) mayeenqdiatiosedatectosyisepiped to a

drain. Acgording (g some oW emboripent.clteyZ9R00, e Re.cPHPUIE) o gt the waste may

0 purge Qirffom the tubing
gvaporation or reverse osmosis. In an evaporation type system, the water component
of the waste is evaporated, while in a reverse osmosis type system the water is
separated from the salts, and, then, once confirmed to be non-radioactive, via a
radiation detector, is piped to a drain. According to some other embodiments, circuit

20 300 may be configured so that the waste may be used to purge air from the tubing
lines thereof and/or to perform the bypass flush that was described above, preferably
after the radioactivity of the waste drops below a critical threshold.

Figures 1A and 1C further illustrate a pair of relatively shallow external
recesses 190, which are formed in upper surface 131 of shell 13, for example, in order

25 to catch any spills from infusion system; one of recesses 190 is shown located in
proximity to post, or hanger 141, which holds reservoir 15, and in proximity to
opening 133, through which tubing line 301 passes. Another recess 192 is shown
formed in upper surface 131; a width and depth of recess 192 may accommodate
storage of technical documentation associated with infusion system 10, for example, a

30 technical manual and/or maintenance records, or printouts from printer 117 (Figure
1B). With reference to Figure 1C, upper surface 131 of shell 13 is shown to also
include additional recesses 101, which are each sized to hold a shiclded test vial,

which contains samples from infusion system 10, for example, for breakthrough
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lines thereof and/or to perfoina the bypass flush that was described above, preferably after the
radioactivity of the waste drops below a critical threshold. Figures IA and 1C further illustrate a pair of
relatively shallow external recesses 190, which are formed in upper surface 131 of shell 13, for
example, in order 25to 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 opening 133, through

which tubing line 301passes, ANANALECGRSH AR I SNQURIAMEAINPRSH SHiRpe A31: a width and

depth of recess 192 may accommodate storage of technical documentation associated with infusion
system 10, for exaFpnela3oe e idarih dnlarans/BigwsihtenBircevedstdsiclt prifiges o printer
117 (Figure 1B). WithJetpyenspdpidatitnkse PREGSHERRG A 3k shslt 1R &%&t&%&ﬁ%include

additional recesses 101, which are each sized to hold a shielded test vial, which contains samples
from infusion syst&fida BroprERurstic kP Brankinisiyse stitiRhhlieckitifatios HEN will be
described m greatprudeiait thelevy vin dxamplandiest viel 8bieldiispsifowadbiiiguietieedinputest vial

shield of Figure 1E1£5£rteferably fonped fr?rtn ;Fu.np terlm raﬁher thz?ﬁn Igffid, %or t%xampl . to reduce
exposure to lead, for irﬁﬁ?g\?&} SHIEIMG, °and o tedue ﬁihév\xléll% 6 the'Shigtd® Eiylie fE sillustrates
the test vial shieldstragiuaingba drapidheetofsimplifiimmanipulation thereof, but alternative configurations of

test vial shields have no Langls L UeRF.2 g QLSRR MRY RS EMAlayed for tand

dling.
. of g% .
Additional receptacles 180 are shown foime , on either side ot a handle , Wahlch facilitates

removal of bin 18 zandly frimvdtiel fegilifeen ey d Offersdhaekmagmibel] tonteplar®y transport bin 18

to a storagg area jor 3 HIGCHOMAL LRRUERNIRT EXAPIISISIBRS: ARYES ofLPIBL INER A of INtO ONE
or more receptacles 180 thereof, and/or to a waste container where separate receptacles 180 of bin 18

may be emptied ofiRRI&e, ol BFEY ISathkiginglesFiHERiRs ERSE o ne d4R SPREE MBFERSFRRIE Ctieposited
therein during infugipmpraseaiies 14/\ceardingiasemerRrokesirmentscpael el 5 5 énere &dditional

receptacles are formed in one or more disposal containers, for example, to contaip sharps and/or
radioactive Wastgﬁmtﬁ%?fm%%ﬂfsﬁé)m# e? JRfe D3GR ?ﬁ&ﬁ}pé%efﬁt ‘ﬁr%ﬁ%@l?}ﬁ’o bin 18,

or otherwise fitteddipiayited ditacihethto shelisdd) pepadatesirarcbididStdigukecEhddimpesspective view of

shielding gssembly 200, accerding fo.same, 20erkesiments 9 1eRisSM [venion: §ith reference to

Figures 1C and 2A,
example, to contain sharps and/or radioactive waste (other than that contained in
waste bottle 23), which may be integrated into bin 18, or otherwise fitted into, or
attached to shell 13, separate from bin 18.

Figure 2A is a perspective view of shielding assembly 200, according to some

20 embodiments of the present invention. With reference to Figures 1C and 2A,
together, it may be appreciated that opening 137, in upper surface 131 of shell 13,
provides access to a lid or door 221 of a sidewall 201 of shielding assembly 200,
which sidewall 201 encloses a compartment sized to contain a radioisotope generator
of system 10, for example, generator 21, previously introduced. It should be noted

25 that, according to alternate embodiments, the compartment enclosed by sidewall 201
is large enough to hold more than one generator, for example, to increase system
operating efficiency for relatively high volume operation. In some of these alternate
embodiments, tubing lines 304 and 305 are each branched for parallel flow through
the multiple generators, in which case divergence valves may be employed to

30 alternate the flow through the generators, one at a time. In others of these alternate
embodiments, the multiple generators are connected in series between tubing line 304
and tubing line 305. In addition, a reservoir for accumulating cluate may be included

in circuit 300, downstream of the generators and upstream of divergence valve 35
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together, it may be appreciated that opening 137, in upper surface 131 of shell 13, provides access to
a lid or door 221 of a sidewall 201 of shielding assembly 200, which sidewall 201 encloses a
compaitalent sized to contain a radioisotope generator of system 10, for example, generator 21,
previously introduced. It should be noted 25that, according to alternate embodiments, the commitintent
enclosed by sidewall 201 is large enough to hold more than one generator, for example, to increase

system operating @Wﬁ”c%ﬁ(o‘%%ﬂ%ﬂlya%%n UME, FPESAILON: L0 5@%%{&%%@{%@ te

embodiments, tubing lines 304 and 305 are each branched for parallel flow throug ultiple

generators, in whightide snepien cad/elvas vy 156cevap| aye aoreBORIE MR b ety adrsugh the

generators, one %@tt%'mﬁaﬂ'ag%tﬁlﬁ'é%tﬁfiépfe%@@d%ﬁt&o%g?QPE&W&H%&%H}%%ﬂﬁf@@ors are
connected in series between tubing line 304 and tubing line 305. In addition, a reservoir for

accumulating cluateSRFHBSIO P HUEFER 500 FiBifstie® of the generators and upstream of

divergence valve 35 WP dBoc@njgnciiormidiansecORdpuednn ik e casesitzmbogimesss including

multiple generator,?z?ndi ran %Iutat reserlvoirt.and second pump can betem Ic?ed ﬂfeg%er manage

an activity level of €achd8EE of p% ?évnetri%félc o ];%rreexfén pﬁie‘,’vas BRI B oW, irr'c fbnction with

Figures 12A-B. 5AccordinggidIhendmbddimentdl psiratiechandssgurnddngpeming bainhafwimlabr 221 are

located at a lower.elevation..for Wit latform 113, t opening 139 and lid
b%rg s"f‘&er\)walf( %g)g)é?gﬂ%ﬁh QJ%%?%‘"’%&B R %Eg{am waste B%@%%%b?%%ﬁafgfu&y

223, which provide access to the compartnient ormed by a sidewa ng-assembly

200 to contain wadtechbede Yhaaprel/iddshsersaitddeormaieH paredReridSepraaéd from shell 13,
and door 21 opeped, 00eNRIAIRL %%éﬂ%t%mt%?%ihfh%@ﬁrtﬁ?%@9;;)2@11&&5 igur& 3Aghwhich mates
, W

with door 221 of sidewall 201, A weight of generator ich includes its own shielding, may be
between approxiniafsIy22 PEHdAprokimategiehs pberrfsateiusl, adshdryrasstheBreferred
embodiments of thigfaasentipRnigRedhepexationiof Bashi ahpRenings 13y pudd 3huyvith respect to

the lowermost portion of the cabinet 15structyre,.is between approximately 1 foot and approximately 2
feet, in order to fatifita éngﬁoeﬁ%ﬁBFﬁ%E%ﬂﬁE?i’?SF?SEWn‘?fé% Sﬁhléllvf’éltiﬁ%lgéﬁé:ﬁﬁi(ép?lo ut from the

compartment. AceactiofjoieemingXem plarddmbioidiesentt whbea Ishiatcing mssemityh2@abimeontained in

the cabinfest structyre rt)f Fi IA..0 enings a]é; ?@gl g31 are locate fi‘/tf‘fé eg}levati&r% t%f approximately

U{)e 5)
. . cture etw 0 of and approximate n or
12 inches, with respec‘fltd% e fower Jrtace 6 PP
facilitate an ergonomic stance for technical personnel to lift generator 21 out from the

compartment. According to an exemplary embodiment, when shielding assembly 200
is contained in the cabinet structure of Figure 1A , openings 137 and 231 are located
at an elevation of approximately 12 inches, with respect to the lower surface of

20 platform 113, or at an elevation of approximately 19 inches, with respect to the
ground surface upon which wheels 121, 122 rest. Figure 1C further illustrates access
panel 132 including a security lock 138, which mates with a framework 19 of system
10, shown in Figure 2B, in order to limit access to generator 21.

Figures 1C and 2A further illustrate a lid or a door 225 of another sidewall 205

25 (Figure 3A) of shielding assembly 200, which encloses another compartment that is
accessible through opening 137 of shell 13, and which is located adjacent the
compartment enclosed by sidewall 201. Each of doors 221, 225 are shown being
attached by a corresponding hinge H, and another door 227 is shown attached to
sidewall 203 by another hinge H. Figure 2A illustrates cach of lid 223 and doors 221,

30 225, 227 including a handle 232, 212, 252 and 272, respectively, for moving lid 223
and doors 221, 225, 227, in order to provide access to the corresponding
compartments, which can be seen in Figures 3A-B. Figure 2A further illustrates

optional thumb screws 290, one securing lid 223 to sidewall 203 and another securing
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20platform 113, or at an elevation of approximately 19 inches, with respect to the ground surface upon
which wheels 121, 122 rest. Figure IC further illustrates access panel 132 including a security lock
138, which mates with a framework 19 of system 10, shown in Figure 2B, in order to limit access to
generator 21. Figures 1C and 2A further illustrate a lid or a door 225 of another sidewall 205
(Figure 3A) of shielding assembly 200, which encloses another compartment that is accessible

through opening 137 113, a hich is loc jacent.the.co rtment enclose sidewall
201. Each of doorg’oé)f%,f gf sé%%ﬁ@?vm’géi%%égtéé%%sd y%%g(})l%l etshp?ono iﬁg%ﬁ%egﬁ%agr%vgéﬁ%/ther door

227 is shown attachess sbsiHisendic 203hgydreotirernoriged HiRurelorell 28t 0% e8Thndftid 223 and
doors 221, 30225,g2 Lincludingaibgnsie 232, 21203521and &1y IRSRERHNEY feLMayingolid 223 and

doors 221, 225, 227, in order to provide access to the corresponding compaitments, which can be

seen in Figures 3AMMoRUled A {RAS RIPANSS Bitiding miehBlscredi ooy sanklediassiglid 223 to
sidewall 2@3 and ae@&{f@ﬁgs&pﬁh@ﬂﬁdgiQ%\Q@ﬂotm@iggﬁﬁﬁ&@]m@aﬁther means for securing the doors,
which are known to those skilled in the art, may be jncorporated. Egch sidewall 201, 203, 205 and the
corresponding lid/door zéﬁ?%gfgz‘?é, ’ig[}liﬁgﬁ%jo?rﬂlfggolgée?ﬁaq%i)dﬁ%?)lﬁgggt%%%‘@@%i KhoRB% lead, or
from other known shiglduig diratecalpcanddhe D asgdeinbield iwogetfercbactarklngd igumdttipgs known to
those skilled in th ?I’t. Ac olrglf'ng to th iI;fls ra}%ed mt}o(pime d?gs 221 225dare hinged to
openinan upwarzacﬁ}rleccotrllcl)%?nﬁgr arr&w%r%]laﬁél 8 8nd?%|tﬁ re?(g%nc%’ bacl%ntglk?gﬁlrlg 1C, alatch
component 191 ismsdﬂ@e@@@bwlmm@ dI@USsZ22_,12,2523dm éﬁb@@@@o&ﬁﬁdnmhéieby, preventing
doors 2249225 frog fplligiciner g RCh:FOM bABRING IR URASS ieghhialgRersARNG! and/or

tubing lines of circuit 300, when in the midst of a maintenance procedure. Figure 2B is a perspective
view of frameworkhEgrafithel eapiHueatpge RiResfEysteier 102 B it s RefHg a6 ¥eivieve BsasIERES, to which

latch component }9bisHoessted;tricwure 2B oeides anaalarasdAeiateshyisvned iGhramponent
191, according to some embodiments. Figure 2B illustrates latch 15 component 191 including a first

pin 193, correspoltifAg B BIEE LS. LsaeaedoHg Bin-tos e eh sHaRek ol 239% 8hch pin 193,
195 includes a leveickrendf38nt11838 Badespagt valymananddioleing . eRighk9 3B, ilI9& B ¢espectively. An

edge of %,%Ch door 221 22§léjloon 0 .enin%rcs){ dool(? 221, 225 Hg?’%/og h tth«?1 hoIdi&%end 195B,

193B of the corregﬁ%lﬁa?ﬁa pin i@qélfl g ,aln a first |%éc‘:;ﬁgre1,8ppoélr ar ; ,Oan tien ?nsgf/ resP]angainst a

respective side S935anor89®uiieachdmod 2295B3ch98B | dhtll thenchidesplrvdimmdelBrei@3D5A, 193A is

rotated in a countgr-clockyyise directi I in r ingHhelding end
1335, 1058 10 mak e o h e e e o St S R

component 191 iF&h BpEhopesitivalifes be2dee inrighehrsiHhelttne erefEteBctdBmbure 2A,
according to some, prefertehding pin 195, 193, in a first direction, per arrow F, and then may rest

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

25 With further reference to Figure 2A, according to some preferred
embodiments of the present invention, an edge of door 225 overlaps door 221 to
prevent door 221 from being opened, per arrow D, if door 225 is not opened, per
arrow C; and an edge of door 227 overlaps an edge of door 225 to prevent door 225
from being opened if door 227 is not opened, per arrow B; and an edge of lid 223

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

and doors 227, 225, 221, since, when generator 21 is replaced it is typically desirable
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embodiments of the present invention, an edge of door 225 overlaps door 221 to prevent door 221
from being opened, per arrow D, if door 225 is not opened, per arrow C; and an edge of door 227
overlaps an edge of door 225 to prevent door 225 from being opened if door 227 is not opened, per
arrow 13: and an edge of lid 223 30overlaps door 227 to prevent door 227 from being opened if lid 223
is not opened, per arrow A. Thus, access to the compartment enclosed by sidewall 201 and containing

generator 21 is only gysfe &%%Uxeaqltqw&% granah a seaMental epening hiitidrand doors 227.

225, 221, since, when ge erator 211s replaced it is typically desirable to also replace those portions

of circuit 300 whickare23Aidaed Hermiing ohespacTsens obairamis3 0Pl Gietede portions of

circuit 300 will be gdascriied Wigomiknelion with Figures 3A-C, Figure 3A is another perspective view of
shielding assembly 200, accordlng to 5some embodiments of the present invention. In Figure 3A, lid

223 and doors 221, 225 P47 18 AR S BRI RS SR MV i SIS TGS 293 ac00idifie 931 of
sidewalls 303, 205cankABbdiBspEEMBYpREchiINOAPASSBYEIAY: 2@711w0mﬁdfaxsmeazin sidewall 203,

opposite the compalflue t6 hich cont ns waste bottle 23. Pass y wn extending
vertically along SI % % %ga'ilrr]% gef:ng apf&gr(%oav‘é1 “extendion'2 ongnZ%ed |n%a§ggnr€1eter surface of

open_ing 23_3. An epiwnﬂib 1213 AigamePiberc 232 ifetye xawhpie, fpaysedefram24f, etbngasdstripdof resilient
plastic having 2 gengrally ¢ ShaRGCIaRSIReGian. 5 sheuRibring mAuRied glane alength of

passageway 207 to and 305p in place within passageway 207/. Figure 3A finther
illustrates a pair o @aazsgeWaysSZhMyBsutosBiee Whtkdldralforeredrasli Bieaddgimadportion of

sidewall 25, and E@éﬂ&h@ghm%%m%ﬁh@a&8&@&%@@&@@@5@%@9&9&%8 in a
portion of sidewall 201. A routing o _ﬁortlons of tubing circuit 300 (Figure 1D) through passageways

207, 25 Ib, 251c, PIENEREIEIRSTSY 59\?%?‘??&%@%%@5?@@%9&%&?&%@ AiBRY R ¥4 %Deing
routed through passagenayeraiilg-RanrtAibisettaie WlioglinemOhhrirg suHed iaugn

passageway 215%a§"sgge5’v%§hzo7 to hold lines 305w and 305p in place within passageway 207. Figure
3A further illustrates a pair of passageways 251b and 251g, which are formed as

15 grooves in a portion of sidewall 205, and another pair of passageways 2151 and 2150,
which are formed as grooves in a portion of sidewall 201. A routing of portions of
tubing circuit 300 (Figure 1D) through passageways 207, 251b, 251¢, 2151 and 2150
is shown in Figure 3B.

Figure 3B illustrates tubing line 304 being routed through passageways 251g

20 and 2151, eluate tubing line 305 being routed through passageway 2150, and both
waste line 305w and patient line 305p being routed along passageway 207. Waste line
305w further extends through grooved extension 213 to waste bottle 23, and patient
line 305p further extends outward from shielding assembly 200, for example, to
extend out through opening 135 in upper surface 131 of shell 13 (Figure 1A).

25 According to the illustrated embodiment, each passageway formed in shielding
assembly 200, by being accessible along a length thereof, can facilitate a relatively
easy routing of the corresponding tubing line therethrough, when the corresponding
lid/door is open, and a depth of each passageway prevents pinching and/or crushing of
the corresponding tubing line routed therethrough, when the corresponding lid/door is

30 closed down thereover. With further reference to Figures 3A-B, it may be appreciated
that the compartment formed by sidewall 201 may have a shape matching an exterior
contour of generator 21, such that generator 21 is ‘keyed’ to the compartment, for

example, to prevent installation of an improper generator into system 10, and/or to
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waste line 305w and patient line 305p being routed along passageway 207. Waste line 305w further
extends through grooved extension 213 to waste bottle 23, and patient line 305p further extends
outward from shielding assembly 200, for example, to extend out through opening 135 in upper
surface 131 of shell 13 (Figure IA). 25According to the illustrated embodiment, each passageway
Ruined in shielding assembly 200, by being accessible along a length thereof, can facilitate a relatively

casy routing of thaearTasRRNAG ARG trarstianoh When e csisshenciag didageis open.

and a depth of each passageway prevents pinching and/or crushing of the correspon ubing line
routed therethrougPutipey tHEnohrssp o HiIfGt it B oR kISTBsEgdBna thelieeser. With further

reference to FiguresRAiRefMaxReAPR eRialed that e sempRAdmarsieimed;by sidewall 201 may
have a shape matching an exterior contour of generator 21, such that generator 21 is 'keyed' to the

compartment, for EXAMPICAPPrEvR SPIRREATatio ATbFHAUMIFSHEF yieraibTifts &yertefo, and/or to
facilitate the properiarientatianeigenesasehah withinthe cappastmentiacthedpmper routing of tubing
lines. Alternately, or.in addition,.according t rnate embodiments, if system 10 includes a reader of
meadod mformad B Bra e R T B S e B AR P i
associated 5with eachrgenetatoifanty beqprmtidedy fongxam ple whea barwodedabekaitlad, in
radiofrequency idspifisation (REIBL8aatis aliseed \0.aGN JenaraiRL,S el ihargager may
transfer the information to computer 17, w Ien a generatar Is insta led, in order to either enable system
operation or to prowdacshgaitaeohesd e usetlidatArcmestreesgeneraton Hasbeentimsesdled. Of

course a per of sysiem, 1 QA BIRIRBIE M. LAWY SNGLRIoIN AN hRkiS R qyided on a

generator label or marking, into computer 17, in order to either enable system 10, or to receive

feedback from coRfFRREIC YHBCIHE IR RSEFRRPitt s htairEpceive frgthecs Adther illustrates
sidewall 205 inclugﬂﬁ@@&qu%agm{m&eg@@@g@@é&,imlw@jch divergence valve 35WP is mounted,

to be controlled by one ¢f the 15 servomotors (not,sho f system 10, and an opening 325 for
activity detector 25. ActiEfﬁpﬁe%écﬁﬂp%%%ﬁﬁaﬁ?ﬁéﬁﬁﬁgghé% éx‘f% azfs%‘iﬁa‘ff&%apﬁagea fAward from

opening 325 (sho2a3 iinfeigurie3Bycandcoitiivelsigitae tookigeta@Bs tubindldihby3bfe pAdges over
Aocordng to some SR L e SL AT DR L M ae L GSokch 5 sidewal
201 of the compoAentsofithestpoiion wbimfigdioncicitc800cWAKhtbarces mdndovtedithEosin, is
facilitated by proviging @%@Q%B%%@jéﬂ?&‘ﬁ‘é??aﬁh%@?&é&@ét@ fishesable,sikasrespbly 390, an
O O BeRg VoL oponing 325 S that detccior 23 S doteet an actiuiy of e craste, whigh
390, and Figure 3BSE§EOVEr opening ty ;
passes therethrough. According to some embodiments, the positioning, within the
20 compartment enclosed by sidewall 205, of the components of the portion of infusion
circuit 300 which are shown routed therein, is facilitated by providing the components
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
25 perspective view of frame 39. According to the embodiment illustrated by Figure 3D,
frame 39 is formed from mating trays 39A, 39B, for example, formed from a
thermoformed plastic, which fit together to capture, therebetween, and hold, in fixed
relation to a perimeter edge of frame 39, divergence valve 35WP and portions of
cluant tubing line 304, by-pass tubing line 303, eluate tubing line 305, waste line
30 305w and patient line 305p. Figure 3C illustrates the perimeter edge divided into a
first side 391, a second side 392, opposite first side 391, a third side 393, extending
between first and second sides 391, 392, and a fourth side 394, opposite third side

393. Although Figure 3D shows trays 39A, 39B individually formed for fitting
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25perspective view of frame 39. According to the embodiment illustrated by Figure 3D, frame 39 is
formed from mating trays 39A, 39B, for example, formed from a thermoformed plastic, which fit
together to capture, therebetween, and hold, in fixed relation to a perimeter edge of frame 39,
divergence valve 35WP and portions of eluant tubing line 304, by-pass tubing line 303, cluatc tubing
line 305, waste line 30 305w and patient line 305p. Figure 3C illustrates the perimeter edge divided

into a first side 391, a second side 392, oppasite first side 391, a third side 393,,extending bhetween
first and second si%?égt eéla%:é)édqgﬁ% a%r 8@%16 gggogg ?rggsj’prggl%ggﬂ%ﬁ% Ss?é%?%%%%ﬁﬁgl}ﬁﬁ |gS]ure 3D
shows trays 39A, 86Bdrmdividwalpderaiedthsoe felitng avgeehersedGeording to alternate embodiments,

mating trays of frame 39 may. b PAIFAliAFARIATNSE! of PlRsHEOIdet QURfiA0 diseling

According to the illustrated embodiment, an end 404A, of eluant line 304, and an end 403, of by-pass

line 303 extend fréthAirtISicRs BoBasH Hagd Botenediupie itk Bémitehtanaifbiassmsidthn
upstream section gfielyanidulingsims30R. dnigwe-sk fehar dlusimtesynopRodite eRU404B of eluant

line extending from first side 391 of frame 39, alongside a similarly extending end 405 of eluate line
305, and ends 4oe§"éﬁ}i‘8f46‘75‘c5?t6%1ﬁ’éﬂ?ﬂﬂsét%6%‘%4é?ﬁ% %%ﬁﬂéﬂ%@éwfa@;p@%ﬁ,%ﬁ% BXielidiRy from

second side 392 qfim,&%@ﬁmugﬁnﬁmm%ndﬁg ane mmmteﬂidm@ﬂpunar_dld@#mn tray 39a,
as they would wﬂhmi;géd%a%g %%?E%%gfgzgoaou% %Qt%lé{éilflzﬁogx&preglgégg ¥hat tpe chb'?z%rlr'lneS of circuit

300 are preferablyfl wou own un eir oW Welg?ﬁ/ r&ther than extending upward,
as shown, if not ssppodedicREferfiflgnbask. té Figugh ¢DisiAléoAliatohonitheRigulie S@weshn be seen

that the afgremenigied(1tngs,aff.provided fkcanling subassRrml NI EIGHILIAN 15 frst

fitting 311 couples the settion of eluant line 302 to filter 37: secorid fitting 312 couples eluant line 304

to an inlet port of Juhdratobing ity i81%) snrisivahindorteand avenscieepiaveEsihies eluate
line 305 to an outlgtReR Rhaeneratetdlafeuth diting.3kdicouplesvaste g Ry tRMEs!g bottle 23;

and fifth fitting 315 couples patient line 305p.to an extension thereof, which extends outside shell 13
20 (designated byPask QdHEH ALY, i SeH SR Mg e e 3518 81 9°539 348 iay be of the Luer type,
may be a type suiighiedertialadiveln figh prestukfappligaiignstosinaylhe @nytothiesusii@ble type that
is known to those skilled.in art. s previously mentioned, when generator 21.is replaced, it is
typically (!ugsirablefir tﬁgbnge%]lzggut%%%é ES% |%?1nsOgi%ﬁlfacngi%lgf)%%wﬁ(i’c%ﬁgfég’ Zrﬁ%ﬁ&%‘é%%ﬁfﬁnd id 25223 and
doors 227, 225, antlipkskhbsetihstalides wheteipsysteganttisrrhovbd dditimedd Sitetecicmaay, these
portions may be repl iy, T ccordi ll e ' . rtions are
conveniently held%g}egtﬁ%g%/éﬁgﬁg%g’ggﬁd %égg%%&g?gg{ﬁg&%% ﬁﬁﬁ%%%%?ﬁ%ély speedy

removal and repldeereiitingle seuphiny 2bisropel BssenivtytoHetitatonndad flddistigidhwith features
formed in 30sidewgl 703, (GG ith 3495506 G¥ANBIGI e HistEaH AMASAVRIGR IR NRIVRAT P with

20 (designated by the dotted line). Each of the fittings 311, 312, 313, 314, 315 may be of
the Luer type, may be a type suitable for relatively high pressure applications, or may
be any other suitable type that is known to those skilled in the art.

As previously mentioned, when generator 21 is replaced, it is typically
desirable to also replace those portions of circuit 300 which are shielded behind lid

25 223 and doors 227, 225, and, in those instances wherein system 10 is moved to a new
site each day, these portions may be replaced daily. Thus, according to the illustrated
embodiment, these portions are conveniently held together by frame 39, as
subassembly 390, in order to facilitate relatively speedy removal and replacement,
while assuring a proper assembly orientation, via registration with features formed in

30 sidewall 205 (Figure 3A), for example: registration of divergence valve 35WP with
valve actuator receptacle 253, registration of tubing line ends 403 and 404 A with

passageways 251b and 251g, respectively, registration of tubing linc ends 404B and
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valve actuator receptacle 253, registration of tubing line ends 403 and 404A with passageways 251b
and 251g, respectively, registration of tubing line ends 404B and 405 with passageways 215i 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, 5outside of shell 13 (Figure IA), to syringe pump

33, which is mounigd {oan,acl ‘é’&'}'é‘ogs@'?%f%ﬁ{ﬁ A5 ﬁé%_959@;}%@%&4&%@5%?%@%@@, platform

433 is actuated by another servomator (not shown) of systent 10, which is contro the controller
and computer 17 6ney48mneioh witlyassesriigetldf pump 33 to move, per arrow 1, so as to draw in

eluant, from reservoir 15Whﬁ%%é%?&£bﬂ5@t§@3g@@@ﬁ‘%&é%@%ﬁs@ﬁt&@gw%ﬁt@d@% in the
opposite direction so as to pump the eluant, through tubing line 302, to either generator 21 or to

by-pass line 303. AlfughEHE Bt SRR HemSAtades SRrGRS TP ¥iel suitable
pumps, knpwn to tigsigcskiligeliin 2hei aite may kesstbstifieg 3, pUBP iSSdonesdes ta deawtatuant from

reservoir 15 and to pump the eluant throughout, circuit 300. Although nat sh , It shouclqj be
15appreciated tha?lgtl\?ergé{r%%‘ej\&/% \%&5%% |hse |{¥1és(§r?rt1 0 3?118 érp\e/%tlg\%aé? %tglé\g] Pt 5 ¥nounted
within shell 13 andmreohplschtonysbaamothwboseivdmoton(iot shawvm ahsydtehbil the conkigiime 3B further
illustrates a filter holger 317 th isfmountqg atllona/clqlside n interigr surf ce of shell 13 to hold filter 37
(Figure 1D) of tublarrllg ﬁ(r)lrél%?. i ers%%ncl)lde’r 31 ,ﬁﬁ(aerfrlén g 30558 ags%%’ﬁi)}’ %Iﬁorﬁvay%)e footled
from a thermoformeebplastic sheest, holdet3tbmay, liaved eldmgshell Sirustidrede enalessaiditer 37 in

an |nter|0f space,nslet allow tubln%l B;ee 302, .0n either side o{ filter Bzﬁeto extgqﬁ out frort? th? interior

space, in betwee 16165%%11%81 Sides o tﬂ%pgléér%fié Yol Chitre. B Er fﬂ 157 ShOW hir% Ut 'n‘élean

appenda_ge 307 fo”frOBatwgii_’ugehgweraB_)IZ fromoebstmsid_tge(&@i.zaﬁho}xgh)thmsﬁﬂmsmﬂ 13. Tu rnir_lg
now 1o Figures 4'8&‘38%&%9%%@ 'ﬁ%ﬁg&gﬁ%ﬁrz@%{ﬁ@%%ﬁ%@ﬁ%ﬁ?ﬂ&éfé&% &1(?3‘9’!! fflescribed,
e prese lously mentione

according to some embodiments of tht ntinvention. As pre , and with reference
back to Figure 1AInchmptiterel pofubystated forineipé3. oviier trzawhiemtgrererabiy aiot dnly

displays 30indicatigps.qf S5 iarLRRRI ABALRIRTEHILA HFET RTEYSIBTLLOnM s alsaigarfigured
15 appreciated that divergence valve 35BG is fitted into another valve actuating
receptacle mounted within shell 13 and coupled to yet another servomotor (not
shown) of system 10.
Figure 3B further illustrates a filter holder 317 that is mounted alongside an
interior surface of shell 13 to hold filter 37 (Figure 1D) of tubing line 302. Filter
20 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 shown including an appendage 307 for hanging holder 317 from a structure (not
25 shown) inside shell 13.

Turning now to Figures 4-9C details concerning computer-facilitated
operation of system 10 will be described, according to some embodiments of the
present invention. As previously mentioned, and with reference back to Figure 1A,
computer 17 of system 10 includes monitor 172, which, preferably, not only displays

30 indications of system operation to inform a user of system 10, but is also configured
as a touch screen to receive input from the user. It should be understood that
computer 17 is coupled to the controller of system 10, which may be mounted within

the interior space surrounded by shell 13. Although Figure 1A shows computer 17
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as a touch screen to receive input from the user. It should be understood that computer 17 is coupled
to the controller of system 10, which may be mounted within the interior space surrounded by shell 13.
Although Figure IA 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, ftam whiclusadioagtive RAiRtAR AN REMANAIS: LoATGRIANIA JGpMe other
embodiments, computer 17 Is wirelessly coupled, for example, via two-way telemetry, to the controller
of system 10, for eVerCeREbREASIBAINIFNAESTONHE 86 sotrU e, Soisitaumed dpéiation of system 10
may be monitored.grehaeniieliegremoialy tewaokPurasiRactive rAdiBliRBnACsadingto some

preferred embodiments. computer 17 is_pre-programmed to 10guide the user, via monitor 172, through
procedures necesSHI 6 HAMARSHSEEATID), T 5BHOIT RN CIRtHGPEENE B EREAY10, and to
operate system 1@{fanpafientiobisions asnwellhas doboEnaattyyitbripatuser, iviaithedouch-screen
capability of monitor ]17(21 Pccordin%to. referred e“re]l?lo rimte S, inn rrd{frrto tra(%k V%eres of eluant and
eluate contained WitHn s’ygtreer)ﬁam fom completio ?eea&g 56lltion Béﬁ‘cf)ﬁl:rrlned by

o'fradkc A time from mpléetion o
system 10, to calgutater dlesibilityone syisiarmmp avametar s Acottetdbabpecontroff testsyaltnieyperform
various data opergligns; GAMRHISL K My AlRa e Ri-PERSHANIMEEIR IiRiAGhwith the controller of

system 10 in order to keep a running tally or count of elutions per unit time, for a giv-cn generator
employed by the system efeddinayorserne pPedtsigefrbedercantiserepiiftdd & pionsSunERetiple, as

being 20ggnerategd ¢{thar asA SATMRIFiISRN AIalinERNFeliasting.c 0838 o8anfah RatiERt ipjection.
The elution count and categorization, along with measurements made on each sample or dose, for

example, activity EVSESRAHEHRATERE ete O 5 e henAdeiReeraf s{sr d4 & sh computer 17.

All or a portion of ifigRiared iormasionean vaicompiachin esapesh-tora printetdpeally, and/or to be
25electronically transferr(fg to a reﬁ{note Ioc%‘?tion for example, via an intern% colnnecti?n to technical
ie ¢ \s

support personnel QUSBITdrs 2EpIRe S RigsrE dgmbodiments, in QPO LI EaTh SLEYAEY may
further interact withdktuasevandied witbadestefreHtodaddhformatfom f@meXanoplef eadar code reader or

a radiOﬁ_f“‘ guencyeil%%gg%%?ftci)%éﬁ tl):y]'%%tern 10, to calculate one or more system parameters for the

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

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

25 electronically transferred to a remote location, for example, via an internet connection
to technical support personnel, suppliers, service providers, etc..., as previously
described. Computer 17 may further interact with the user and/or a reader of encoded
information, for example, a bar code reader or a radiofrequency identification (RFID)
tag reader, to store and organize product information collected from a product

30 labels/tags, thereby facilitating inventory control, and/or confirming that the proper
components, for example, of the tubing circuit, and/or accessories, and/or solutions

arc being used in the system.
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tag reader, to store and organize product information collected from a product 30 labels/tags, thereby
facilitating inventory control, and/or confirming that the proper components, for example, of the tubing
circuit, and/or accessories, and/or solutions are being used in the system. Tt 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 proceduges, without limiting the sco the invention to any particular uter
interface format. SCom;;ﬁ&tse%rb\fﬁfsr}ﬁ%gné%é{?ﬁglgge% ep%%%ﬁﬁ)%rsg(r)nmel u1§§F9rsn§E?L% }%v%?l%ﬁlgrlﬁn;g be
viewed on monitomieRureitndraisdepientherio ofeyideetn apratidrenimsdkgdnefidie wiekesystem

operation, for exapplg,; ¥ia PoRiHR Ja,ﬂhc?lﬁsfqmciﬁ&t&%gb dReERAlEhJaneRgs s smpleyed in the

screen shots of Figures 4-9C, it should be understood that, according to Some embodiments,
computer 17 is priIp8yr Hinssenasihsvire i sy inaeriltipne RRjuaEce formglure 4 is a screen
shot of a rsain meanshh(@rWhigh s RiesRR@Iby ComRUIEMEd QRrMARNILRT VAZhaseorlingiagome
embodiments. Main menu 470 includes a Iisté%g of each comeguter-facilitated operation that may be

selected by the uSEr SRER thE LS R ARRGBLATON KRB SR ALCESHE SRaRgtal SRS Ehents.
computer 17 15presenism fist chlapguagesfrophethichrdtis usdéthmai delécigiptidediguapesenting main
menu 470. Figure 5A js a.schematic showing a serj fscr shots which includes .a log in
screen 570. Acco%a} elé) fc)dslcr)ff;l[nhee &mbo %%%esnot}g@\gﬁrgﬁ %ﬁﬁgesﬁ toélg(gﬁ-esg%%%tcfﬂg%é%ff Cecr?trr%)}r}i%lds of
screen 570 or 5719 evro¢ ampastithenstivemsuteehbip resemegtmeredro20palbvguadeiceaal keyboard is
displayed for tou%ﬁ%‘?&ia‘i{l‘@[@ try into the selected data entry field; alternately, computer 17 may be
augmented with another type of device for user data entry, examples of which include, without
limitation, a peripheral kEipbafddetfE S ktbragansib sy 47, diBlhrisauescricd armsrPE®ar code

reader (or other readgr@fgRraded.nfaunationbni Rad aantial (Muilause 4ioyisticheiC. ).
25Although not shown, according to some embodiments, screen 570 glay further include another data

entry field in whichStH Q56798 reRRHise eI PRcaHER hal PambsaH5 HHd B Ak LIS ShfSloyed by
system 10 in ordehdaenabidcppedaiton Ataydiegtd Qirthekdy-lingyddertinodisensifivenpakated to

generatO{scontact terms. f%oy se any number, of I?ﬁ’ in require ents ma be emQIo ed, according to
) imBissents alist.o %B%ua S IT0 V\guch eﬁsef ay select, ‘,ﬁpor ogresen ng main
various embodimBits, and may e presented on multiple séquentially appearing screens rather than

on a single log inmenu 470.

Figure 5A is a schematic showing a series of screen shots which includes a log
in screen 570. According to some embodiments, when the user touch-selects the data
entry fields of screen 570 or 571, or of any of the other screens presented herein,

20 below, a virtual keyboard is displayed for touch-select data entry into the selected data
entry ficld; alternatcly, computer 17 may be augmented with another type of device
for user data entry, examples of which include, without limitation, a peripheral
keyboard device, a storage medium (i.e. disk) reader, a scanner, a bar code reader (or
other reader of encoded information), a hand control (i.e. mouse, joy stick, etc...).

25 Although not shown, according to some embodiments, screen 570 may further include
another data entry field in which the user is required to enter a license key related to
the generator employed by system 10 in order to enable operation of system 10; the
key may be time sensitive, related to generator contract terms. Of course any number
of log in requirements may be employed, according to various embodiments, and may

30 be presented on multiple sequentially appearing screens rather than on a single log in
screen.

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

screen 570, computer 17 presents a request for the user to confirm the volume of
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screen. After the user enters the appropriate information into data entry fields of log in screen 570,
computer 17 presents a request for the user to confirm the volume of' chant that is within reservoir 15
(e.g. saline in saline bag), via a screen 571, and then brings up main menu 470. Tf thc 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 includes an encoded information reader, such as a bar code or RFTD tag

reader, Sconfirmatipn, Ihat e SRIGEIBAIESEMOIL I3 DIRRET, L& SOPIBING INEproRay;saling gojution, may
n

be carried out by computer 17, prior to connecting the reservoir intg Circuit 300, by processing
information read floings lbaragaathed tothseyesisimsminsiébaathvsiglusrdnizderttrliopipg line 301

of circuit 300 may e preMige thwitk.AceBREGIRhWRICh onlymRiaswith herreRer YRR efregervoir 15.

According to some 10embodiments, system 10 may further include an osmolarity or charge detector,

S
which is located jusFiidiesAded ielcartPn e AR R eR& 1R 188 thafsn error
message may be psasentedOminoriter-tiéd siatingthapibirrenchasmolkabtresehange is detected in
the cluant supplied té%.reservo'g, indicz;itinlg qn imn%otpek/?olutiortl. One example of a char?Pe detector
that may be empl&? 1%'3‘/ g%féf A0S e TESBIERST ’(‘Pcr)lﬁauotzﬁ?/ﬂrf/eglen r (S@%{i‘fﬁﬁl@l om ScilLog,
Inc. of Middleton, ¥itbuit 30@ bgeiitresese vbirfsaiinerbad fismuckesBied ytreplat edthcomsprviar. 17
prompts the user tQ,enter. a quantity of.saline,contained by.the n aline.bag, via a screen 574.
Alternately, if syst‘§rlr£1% li%i{l’lﬁg blersntlliééP %11 %)%rle’r}ﬁlgﬁ?%r?%%%r%%ge?}%lrl\%\ﬁtlﬂﬁenslg?’irtfg gé]l?ﬁgﬁésga tag by
which volume inforarationrisypravidedmetesredt drapagpatitor af cedhy 20t ren sfecandingigrivtinfoimation

to compufgr 17. Thus,gamRpNIer 44 1565:sihenibe saniimedshanysaing Molumecia seresn 571, or

the newly entered eluant/saline volume as a baseline from which to track depletion of reservoir

volume, via activafidP& s guthfosasi RS pescation bt apddshinked WiARarEhtetd Bigtire 5B, during
the operation of sygtehdQayhanyaprutaicl bAeiesimthabthersiyank 2kreservQisimalineyag has been

depleted to a pre%%geré?ig?igtgc(%le rﬂletﬁre"e L?Qrgl(sjdp%?@ 1é)J;[ferreservoir, indicating an improper solution.
One example of a charge detector that may be employed by system 10 is the
15 SciCon™ Conductivity Sensor (available from Scilog, Inc. of Middleton, WI).
Once the reservoir/saline bag 1s successfully replaced, computer 17 prompts
the user to enter a quantity of saline contained by the new saline bag, via a screen 574.
Alternately, if system 10 includes the aforementioned reader, and the saline bag
includes a tag by which volume information is provided, the reader may automatically
20 transfer the quantity information to computer 17. Thus, computer 17 uses either the
confirmed cluant/saline volume, via screen 571, or the newly entered eluant/saline
volume as a baseline from which to track depletion of reservoir volume, via
activations of pump 33, in the operation of system 10. With reference to Figure 5B,
during the operation of system 10, when computer 17 detects that the eluant
25 reservoir/saline bag has been depleted to a predetermined volume threshold, computer
17 warns the user, via a screen 577. If the user has disregarded screen 577 and
continues to deplete the saline bag, computer 17 detects when the saline bag is empty
and provides indication of the same to the user, via a screen 578. To replenish the
reservoir/saline bag, the user may either refill the reservoir/bag or replace the empty
30 reservoir/bag with a full reservoir/bag. According to some embodiments, system 10
automatically precludes any further operation of the system until the reservoir is

replenished. It should be noted that, as previously mentioned, system 10 can include
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17 warns the user, via a screen 577. If the user has disregarded screen 577 and continues to deplete
the saline bag, computer 17 detects when the saline bag is empty and provides indication of the same
to the user, via a screen 578. To replenish the reservoir/saline bag, the user may either refill the
reservoir/bag or replace the empty 30reservoir/bag with a full reservoir/bag. According to some
embodiments, system 10 automatically precludes any further operation of the system until the

resenvoir is replenisfieg . 3houid PenRreR AL ASATVGHRI mepiiancd,avelem A eaRInglude @

fluid level sensor coupled to the eluant reservoir in order to detect when the level o e drops below
a certain level.  S#HsdRIFPERHFACRHGIEHEXEblume of eluant in reservoir 15, computer 17 also tracks

a volume of the eluate whicliggisrhaieed S as ORAREYO ZaniHANASIASIR R G Vit Tgference to

Figure 5C, an item 583 is provided in main menu 470, to be selected by the user when the user
empties waste bottiées%2 YoHEReRE R el e adichindiseurashiinmer 1T yreSditiossie S, by
which the gser mayseffegtivelyreqp o ane eonputeiichd 58 SRtRoVASEIDalle lavel icatee to zero,

once the user has emptied waste bottle 23. Typically, the user, whe ering up system 10 for 10
operation, each dﬁf/,e\%ﬁﬁeglmeg? g?ﬁrp‘fglh\?\lllatsﬁeeug%?‘tﬁén ?so\ry%séﬁe}??#]\{ %Wgt pv}/?gg‘?@ %’%tﬂge%ifl%{g emptied at
the end of operatidtanth@s previquscddy, ettt hzesenedin S34Avtbisketlib esarasty bfitibetelsel indicator to
zero. Thus, compyer 1Zn§°§\§‘\9qé€%ge‘§cgbﬁ§'9é?9 &Qé?’eaﬁ(‘s%l%%tv'%@ WA frenitoring of H?éeu%? fation of pump

33 and divergence vawe , and provide an indication to the user when waste ottle 23 needs to
be emptied, for 15exeinpleasinbordedptalian el sceensssahenmekeerioavarsy strenukefothat, unless

emptied, {he wastgRpifs will averfiown AR diNg o aE.RIMRdIMERIERYRI WL pu@matically
precludes any further operation of the sgstem until the waste bottle is emptied. According to some

alternative embodirAbfitisdiaidheved sEAstrtioayserepiptedas wiukwlFstte crar- didmiethas

mentioned above Jhaemnjstistion Vil digkite 204D Thuerdenpaeuiomatically detestihanwaste bottle is
filled to a predetermined level and taq progiﬁe, via computer 17, an i glication to the yser that waste

bottle 23 needs to’B& &mpHEFAREIEF EPAMRE APSHEAN BRI HEFESIS Kb r0 Undifthe waste
bottle is emptied. proadiditiomtbicthmabote maintbnancatstepdcreitecitachsamistivd ghrate 25volumes

of system 40, the ser.of system 0.l npically Rerfoun quality. confrl ests,gachy day. prior to any
patient infusions. Withiréference 1o Figure b, according to preferred methods, pror 1o performing the
quality control testsifeigtiribelvinstobjuretioh avithiPigutes7ding mrd8AcBhdtienaser sydgnsélect an item

675 from main meqi, 47041 5ARK IR CIFES kYRR Q9. waah Be:Salumn AE 9RRTARIAL. During

emptied. According to some alternative embodiments, a fluid level sensor may be
coupled to waste bottle, for example, as mentioned above in conjunction with Figure

20 1D, in order to automatically detect when waste bottle is filled to a predetermined
level and to provide, via computer 17, an indication to the user that waste bottle 23
needs to be emptied and/or to automatically preclude operation of system 10 until the
waste bottle is emptied.

In addition to the above maintenance steps related to eluant and eluate

25 volumes of system 10, the user of system 10 will typically perform quality control
tests each day, prior to any patient infusions. With reference to Figure 6, according to
preferred methods, prior to performing the quality control tests (outlined in
conjunction with Figures 7A-C and 8A-B), the user may select an item 675 from main
menu 470, in order to direct system 10 to wash the column of generator 21. During

30 the generator column wash, which is performed by pumping a predetermined volume
of eluant, for example, approximately 50 milliliters, through generator 21 and into
waste bottle 23, computer 17 provides an indication, via a screen 676, that the wash is

in progress. Also, during the generator column wash, the system may provide a signal
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30the 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 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. Fig%rfnéiég{m§£ti@fﬁ%e%ﬁ?eﬁ%ﬁf@%gZ07\x}§l§.éogoi_[§lgﬁ%??&tgga%ﬁ?my bikdtpon

r
completion of the column wash, and whichprovides an indication of a time Slapse~since the
completion of the W¥sH i Hasredapipies co latiiowH ghhticasbuisasauient sl deisnndcess may be

effectively carried out. Whle S/ eam67T1isAisRIedeSYStE MO May Reielilingofipmcreservoir 15,

pump 33, which has a capacity of approximately 55 milliliters, according to some embodiments.
According to som&isyefefrelr darddhn ephamsy ey raderbich BridEsconplitaiayofaHeig timer 10once

any elutiors procesgps campiptedapitivfosmsdhedises eftheotinadapsenaitier, itntgrins of the time

countdown (screen 577 , Or i|i1 terms of a time fror&co.m#letion of the %ﬁon, for eX?gn le, as will be
b

described in c:onjusllil S A ﬁlgﬁr%r%?%%%%}’dﬁﬁg gy %%%%qa%t'e 88&%%8?, ein generator
21 is the CardioGeéisa(e).tbattgnie ldsraagdiene fdhgi droof iRedbidiu it 32 mpddueddchyhike decay of
Strontium-82, 15via the, elution, a time reguired.between two effective elutign processes |
approximately 10 ?ﬁ?r?ﬁ% sgappgﬁlcrgat?ﬁg gﬁé’%&%ﬁ%&é’ aa?ﬁ:gﬁarl%ltl%{gtisrﬁg as gglsné%, after the elution
process of generdtosasatunaiowed imkditsnepiadifytcorigssinicasy pnsigrb equepfoemietstinith riaference to

Figure 7Athe usefmay Selged RN s 4B SR AE3R-VYHER diRathc0campyier 17 to

begin a sequence for breakthrough testing. According to some embodiments, in conjunction with the
selection of item 7931 Ahd B SAHRKIEY B HEEaNEty A eRd BT afieftnad 3ns9EPEIRRS S the

needle into to a tagt Watider fiie:calpriian Wil Bk elekaim sampls therefiomanguacegrding to Figure 7A,
computer 17 presents g.screen 774, which instructs the user to insert the. test vial into a vial shield,
2Swiich may be REFT RS 0 BY SHATRS DI epin gencrator 21 isthe CaraioGen-$5i

that yields a saline solution of Rubidium-82, produced by the decay of Strontium-82,
15 via the elution, a time required between two effective elution processes is
approximately 10 minutes.

Once the appropriate amount of time has lapsed, after the elution process of
generator column wash, a first quality control test may be performed. With reference
to Figure 7A, the user may select, from main menu 470, an item 773A, which directs

20 computer 17 to begin a sequence for breakthrough testing. According to some
embodiments, in conjunction with the sclection of item 773 A, the user attaches a
needle to an end of patient line 305p and inserts the needle into to a test vial, for the
collection of an eluate sample therefrom, and, according to Figure 7A, computer 17
presents a screen 774, which instructs the user to insert the test vial into a vial shield,

25 which may be held in recess 101 of shell 13 (Figure 1C).

Figure 7A further illustrates a subsequent screen 775, by which computer 17
receives input, from the user, for system 10 to start the breakthrough elution, followed
by a screen 776, which provides both an indication that the elution is in progress and
an option for the user to abort the elution. As previously described, the system may

30 provide a signal to indicate that elution is in progress, for example, light projector 100
(Figure 1C) may project a flashing light signal during that portion of the elution
process when cluate is diverted from gencrator 21 through waste linec 305w and into

waste bottle 23, and then a steady light signal during that portion of the elution
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Figure 7A further illustrates a subsequent screen 775, by which computer 17 receives input, from the
user, for system 1 0 to start the breakthrough elution, followed by a screen 776, which provides both
an indication that the elution is in progress and an option for the user to abort the elution. As previously
described, the system may 30provide a signal to indicate that elution is in progress, for example, light
projector 100 (Figure 1C) may project a flashing light signal during that portion of the elution process

when eluate is diveried (19RL ORNSIRIOL AL IAUONASIS G S9PH,80Sh HIa RIS Bpde, 3. and then

a steady light signal during that portion of the elution “process when't uate Is diverted from
generator 21 througfie Petiesitviak ROSKREEIMir e tEHY \dalcdor exaleipte ofiew avtvity detector 25

detects a dose ratspfeﬁo@{mﬁs@ef}gl%q{us@m{ﬁ@Qm@&is&ﬂ Hi56RRIGRAL MR 9SNRSaR ke Another

type of light signal, for example, the more rapidly flashing light, as previously described, 5may be
projected when a PEARIDHERS b P AFGREIGip st Rpai T iR IBR gL 25 PISHIMLBARIEIGH:of the
elution progess foryeakiaspigd IoBtNg peRTHUS biLh PIRSENLS, % FeieabdiA fhshrW®. in Figure 7B,

which, like screen 677, provides an indication of a time lapsg since the completion of the e(i tion, but
now in terms of a time sinB&cEHBISHSA %%tgffee%‘rueoék?ﬁ%ﬁ%ﬁ%éh%%éb%lt%‘stégwgfecﬁwgﬁg transfers
10the vial containingstines sampte 67 &lsiatenntofagdaseR; alibkatdikéameasurk phe aletivty of the sample,
the user may make Anote of the time é%%se iqgicatggflggo%corg%ré Lf. ngt%gw?nr treer}‘gsr%?%e to Figure

1 ORh Of 4 fime 1a mce the o 10
7B, once the user Ras receive {He a%tlwty measure from the dose caﬁbrator, the user proceeds to a

screen 778, whichiinekitescdaplaivmpofidid drktheoehivityimaxnsoses aNdhtivethimech srwelers that at
which thejglose Cazﬂ@@@%&ﬁmﬁﬁgl{ﬁ%@m@@%@@lﬁy@iﬁﬁ $300!e.anddhalahwibich 4e.slution was

completed. The user may enter the data via the touch-screen interface of monitor 172, or via any of

the other aforemeftiOREHMIBSERSIRST Ty Balts BhtEy CAROTEIA PR SHiefh st eimbddiments,

computer 17 maywaaeigabesetesRlectpnically, dreatiedosesGalibraipmelhrn N smvdieless
communication or.a czﬁile conn %{{ion. Z%After the data is entered bg the. th,er, computer 17 presents

screen 779, from WHIL ?t?é’%?s@? PSS BRI SRS B AT A 70t BePBish BLYLes riitirition, for
example, as will bg:tirSoritiediindoninasciionandtth& igueds: 8443 thdthoudghcthe ddeskthlidugbrtesting is

not com gt_ed. With r%i%aetrﬂgec ‘%‘}%‘ to. i ure 7A, a t'tgtm 77?10 iﬁlghp\@{n L, %omevr\{pfi\t tf ded, in _main
menu 470; item 7758 may on yl%be %geﬁlecsﬂvéfy se ecl}eda FSYI%Wlng the c%mpalsetclcc’)n% S é;lsdrﬁ)r Item
773A, so as to pewfei may enter the data via the touch-screen interface of monitor 172, or via any of
the other aforementioned devices for user data entry. According to some alternate
embodiments, computer 17 may receive the data, electronically, from the dose
calibrator, either via wireless communication or a cable connection.
20 After the data is entered by the user, computer 17 presents screen 779, from
which the user moves back to main menu 470 to perform a system calibration, for
example, as will be described in conjunction with Figures 8A-B, although the
breakthrough testing is not completed. With reference back to Figure 7A, an item
773B is shown, somewhat faded, in main menu 470; item 773B may only be
25 effectively selected following the completion of steps for item 773 A, so as to perform
a second stage of breakthrough testing. In the second stage, the breakthrough of the
sample of eluate collected in the test vial for the breakthrough testing is measured, at a
time of approximately 60 minutes from the completion of the elution that produced
the sample. With reference to Figure 7C, after the user has selected item 773B from
30 main menu 470, in order to direct computer 17 to provide breakthrough test results, a
screen 781 is displayed. Screen 781 includes, for reference, the values previously
entered by the user in screen 778, along with another pair of data entry fields into

which the user is instructed to enter the breakthrough reading of the sample at 60
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a second stage of breakthrough testing. In the second stage, the breakthrough of the sample of eluate
collected in the test vial for the breakthrough testing is measured, at a time of approximately 60
minutes from the completion of the elution that produced the sample. With reference to Figure 7C,
after the user has selected item 773B from 30main menu 470, in order to direct computer 17 to provide
breakthrough test results, a screen 781 is displayed. Screen 781 includes, for reference, the values
previously entered, by the 56 in,SGreRN 1/ SaARNe - anRURE RAK O datp ROy figids nig which the
user is instructed to enter the breakthrough reading of the sample at' 60 minutes and the background
radiation reading, IEBHEEBHRTRREPHE JSE5 BRETROYRS GERTAISING MR AEIdC 48HBsEribed above,
computer 17 may gajgslate are-thendispianrok@oeaeRsf d&ulhe Riakiouoihdest iesils.

According to the illustrated embodiment, computer 17 also displays on screen 782 pre-programmed
allowable 5limits f6PH9S PRSRHEORE A thidsa<kiniasy YerHP tRatthE BIISRTARSLh 4 #B Y, ts are in
compliance with agseptablthdinrisitdhesotarmevieg erniovarFatientinfusiaahagandingtalsome
embodiments, system 101.Wi|| not Ellow %nP fiJSi n i)ft e results exceed tr%e z%ccgptable limits, and may
present a screen é%(ﬁ?érillglhaél%ﬁéxfl{ 8588 its are Guts %r?hnemé](l:%%%]tlatﬂlaelfﬁnlﬁ%;]fhesé%l}'een may further
direct the user to éantadinthe kogereratdmsupplisidor Bxamliplet iborderiafuspladahrentgesnerator.
With reference to Ejgur in I [ 0 minute.ti i [ iting to
complete the brea %%%%ﬁ%é%%}gr%&%? g??tsfsoé?%r?agﬁ ﬁ%%rlr?[ cé:lf;gl?l; E{)%r%%iSgg?a%ﬁgée%%%%{?tégr%wgs?%%om main
menu 470. Upon seleidicheaiciertiB7 ngsitbaracn praséntyd dersbhSrser ipHientsassthicts the user to
insert a ngyv test \Qé{é@&t@@@l{%@tﬁ&r&@lﬁl@jQ%Mb@g@éfj%gﬁg{g%ggrﬁ@'vial in the shield, the user,

[ the

preferably, replaces patient line 305p with a new patient line, and then attaches a needle to the end of
the new patient line for iNSEMISIFIFRECTIGRIS ), frERgeh t IBRRchEAai SR daiiE®herefrom. After
performing these igpg, HelbISeiAaYBeVIShEanBaRiTboudnatsima Meabibnoidridoantry fields are
presented; all or some of the 20fields ma filled in with pre- mmed default. pargmeters, which
the user has an ofﬁ%a%ogﬁéﬁﬁlfcﬁ%%%ﬁsgf& ONEB%R g&r‘%rgon%{fﬂ?élé ﬁ%}lg? ag %13 ré%rameters for
the calibration, theongertenay prtenta corrumadith, waikienaction thithsarsolbhsequentvscrgenaB76, to start
the calibragtion eluitign.r\ll\éituh[irefer nge 1o F{)Lgéj({ 188, tgft«?r computer 17 %ta(sggeﬁgetgellﬁtsign process, a

L. 0 a ) {10 acin 1alIn the T
25screen B7 infoims the User that the calibration elution Is | pro\éress and provides an

preferably, replaces patient line 305p with a new patient line, and then attaches a

needle to the end of the new patient line for insertion into the test vial, in order to
collect an eluate sample therefrom. After performing these steps, the user may move
to screen 875, wherein a plurality of data entry fields are presented; all or some of the

20 fields may be filled in with pre-programmed default parameters, which the user has an
option to change, if necessary. Once the user confirms entry of desired parameters for
the calibration, the user may enter a command, via interaction with a subsequent
screen 876, to start the calibration elution.

With reference to Figure 8B, after computer 17 starts the elution process, a

25 screen 87 informs the user that the calibration elution is in progress and provides an
option to abort the elution. As previously described, the system may provide an
indication that elution is in progress, for example, light projector 100 (Figure 1C) may
project a flashing light signal during that portion of the elution process when eluate is
diverted from generator 21 through waste line 305w and into waste bottle 23, and then

30 a steady light signal during that portion of the elution process when activity detector
25 has detected that a prescribed dose rate threshold is reached, for example, 1.0
mCi/sec, and the cluate is being diverted from generator 21, through the new patient

line, and into the test vial. Another type of light signal, for example, the more rapidly
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option to abort the elution. As previously described, the system may provide an indication that elution
is in progress, for example, light projector 100 (Figure 1C) may project a flashing light signal during
that portion of the elution process when eluate is diverted from generator 21 through waste line 305w
and into waste bottle 23, and then 30a 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/scc, and the cluate j ing. diverte fg eperator 21 tthro h th ne pati t line, and into
the test vial. Anothﬁearsft%)l/n E%#%’g%?t%%ﬁ%?%?%%a%ﬁe, t%e h orP ercaepclla?’u)l?e 5‘5%%9\%6 %,Ozfrs] previously

described, may besstiopstivaty witsteetqeaktisotlstef tapioastivitetionefébteduirothpredassérUpon
completion of the elulion;ProcaIFRF PR /IEatiRD. SORRIEEE LB SRVRIA SATRRILETS Yhighprovides

an indication of a time lapse since the completion of the elution, in terms of a time since completion of

the 5calibration ellffSh PreeESCAUPREH IS LSS IS HB P RCHREa iFRycaTBRstAp RS diccluate into

the dose calibratogaipmeassiiedhedetitywhihersany et Yses Mal-snakeis; et shinetime lapse
indicated on screen 878. With further reference to Figure 8B, ance the user hagﬁrjeceived the activity

measure from the UBYE BB CHH PrAPHIQ EIL o s SEPNEN R78° SHACIHERESE Bata entry fields
for the activity 10measursoandf the tielapdth néispedido dhecadipletitm oirdluticsfc@bwehiich the dose

calibrator measur%d the tivitcy (a{ the sam le. On %the data is in uttbé/ th user a?def%cribed above,
1gurc once te us as ecelvecf. € actyvi medts I‘?.l T mt ¢ dose ca lbrd%
computer calculate$d calibration coeticient, or ratio, an presents the ratio on a screen 880.

According to Figutke8B8¢spreamad380 fusrtisen frévidkisamahdicatlon oftey deddafsiethangevior the
calibratiofyyatio angl presents anpRIAD iRrdR FIUER! BHRIEELANG SRlgsaled Fation ylich case, the

user may instruct computer 17 to recalculate the ratio. As previously mentioned, some alternate

embodiments of tialipFaisamariEetiBls aelideciihsasprifd Bose balistatsisyithatthie &itite sequence

of sample collectigpsghgkgallatiomsienscadiich e SeseribedRERME N ERRBNSGIPPp- NI LOFigures
6-8B, for the quality control procedures, may be automated, This automated alternative preferably

includes screen sHEtEGMANASEEEBATY of RS BB L FilaticatnS SRR SIS LSS 87 the system
with information aindari€ius sfagRsiobves the:cdrge ohlibeadoiiamatandyrasectyta aptdhaimhevide the

user with, goportuniies to mody, overide apdior ahort one grmore stes n the procedyre,
Regardless of the"2Bembddimen (Zl.e. whether system if)sémploys an-on'boar ??Bge caTl rator or not),
recalculate the ratio.
As previously mentioned, some alternate embodiments of the present
invention include an on board dose calibrator so that the entire sequence of sample
collection and calculation steps, which are described above, in conjunction with
20 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,
which provide a user of the system with information at various stages over the course
of the automated procedure and that provide the user with opportunities to modify,
override and/or abort one or more steps in the procedure. Regardless of the
25 embodiment (i.e. whether system 10 employs an on board dose calibrator or not),
computer 17 may further collect all quality control test parameters and results into a
stored record and/or compile a report including all or some of the parameters and
results for local print out and/or electronic transfer to a remote location.
With reference to Figure 9A, upon completion of the above-described quality
30 control tests, the user may select an item 971, from main menu 470, in order to direct
system 10 to begin a procedure for the generation and automatic infusion of a
radiopharmaccutical into a patient. As previously described, system 10 infuses the

patient with the radiopharmaceutical so that nuclear diagnostic imaging equipment,
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computer 17 may finther collect all quality control test parameters and results into a stored record
and/or compile a report including all or some of the parameters and results for local print out and/or
electronic transfer to a remote location. With reference to Figure 9A, upon completion of the
above-described quality 30control tests, the user may select an item 971, from main menu 470, in
order to direct system 10 to begin a procedure for the generation and automatic infusion of a

radiopharmacetical iyt gt A9 pleviaSheesaIned, SYSIETL A UsES e gtent with the
radiophaitnaceutical so that huclear lagnostic imaging qmpmen?, for ex mpeie, a scanner, can

create images of ahsorbathofatienbativpecvitsiinvabdeitssionetadlmsharmadeiteaherrirdetection of
radioactive radiatig therefr Wiﬁt?@@@,iﬂg&?é@i%&%ﬂéﬁ%??&%ﬁ%ﬂeﬁ)ﬁ oA compyiter 17
u

presents a screen 972 which includes a data enta/ field for a patient identification number. This
5identification nuriberthsk i dnistedisy e Bt aMidiigesiigier avmhstoiinction with the

pertinent system pasaifRieks assAsiatest withitheipatieptsdpfusiamAftgr dhapser entars the patient
identification number, computer 17 directs, per a screen 973, the user to. attach a new patient line and

to purge the patiefPHHEGPEY K RARTHASHELITRRBFAPEOSHES tdh PR P ifcludes data entry
fields by 10 whichintfasidiseAfrayhesisdlishepatianpeters fosnit@caubamaitiddnfusionitalliGrdsems of the
fields may be filled in with pre-programmed default parameters, which the user has an.option to
change, 1 neceseliy R o e e e TR M0 U R PR SR
eluant/saline for the patiehsinfgsicarasoriptinseseRtedibp cosamiter Wamihigicvidetr saroeheBB bywhich

15includag, an optign dortheuser{o.direstins iafiling of BRSPS SR ST 6EMI02. Once

pump 33 has been filled, computer 17 presents an indication to the user, via a screen 903. According
to some embodim@Hés, TrshbefEkdds &g ot arBpirmy S delput tanermstsro phiskeba wWithhahahfusion,
system 10 will predggg@tﬁwglm{g@im@ggswsent another screen, that communicates to the user that
no infusion is 20possible, if the pump is not refilled, and asking the user to refill the pump, .as in screen
901, When purmp 33 comlAM< S ETHE 8 HIGEIE e 6TMTAR 6P A% SOEHE N ARREA SLBAYSRNRE 17
presents a screert@ the pduieht isfakiow/compiger €79G]1gnekalleiwsathih gisen tosertar @ tomimand for

system lp to start t %Cpatient in-fu io&l.eDuriqg he infltljsio computer 1Z3provide the user with an

N includes an option for use 1rect the refilhimg of pum vig a suhsequ \ .
indication ?hat the infusion is Pn process ané Wl%ﬁ a opton ?gl’ uéjer to aabor eqlneflil]SIOI’], via a

screen 976. As pmv@om@l@ﬂdé@mﬁbummﬁé Qﬁﬂmwmﬁki@dpmvidetfarﬂ mpﬁmmmﬁma_t'emmrhg in
progress, for example. ighatolestor A0 Figue ACaTuavpiniesta fashing bt signalguring that

portion of the elution process when eluate is diverted from generator 21 through waste line 305w and
into waste bottle 28Mant therpticstatdy netresigribh dnrinkyteat system 10 will preclude the

infusion and present another screen, that communicates to the user that no infusion is

20 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 cluant for the patient infusion,
computer 17 presents a screen 975, which is shown in Figure 9C, and allows the user
to enter a command for system 10 to start the patient infusion. During the infusion,
computer 17 provides the user with an indication that the infusion is in process and

25 with a option for the user to abort the infusion, via a screen 976. As previously
described, the system may provide an indication that an elution is in progress, for
example, light projector 100 (Figure 1C) may project a flashing light signal during
that portion of the elution process when eluate is diverted from generator 21 through
waste line 305w and into waste bottle 23, and then a steady light signal during that

30 portion of the elution process when activity detector 25 has detected that a prescribed
dose rate threshold is reached, for example, 1.0 mCi/sec, and the eluate is being
diverted from gencrator 21, through the new patient line for infusion into the patient.

Another type of light signal, for example, the more rapidly flashing light, previously
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30portion of the elution process when activity detector 25 has detected that a prescribed dose rate
threshold is reached, for example, 1.0 mCi/sec, and the eluate is being diverted from generator 21,
through the new patient line for infusion into the patient. Another type of light signal, for example, the
more rapidly flashing light, previously 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 gf.the, completion.of.thesinfusign and,aiting sipeedhe coumlelinn {camputer 17 also

displays a summary of the infusion, per screen 978. 5With further reference to Figure 9C, screen 976
shows an exempl&Fyaetidityhs ey (@anal e idisen; snoyeaxis’ erdisplarse Lsemprista%is) for the

infusion/injected dggsHidgsignatertRetwasnibe dMavaticadings). dhosackilleddmsheiat wil
appreciate that the shape of this profile depends upon the infusion flow rate, for a given volume of the

dose, which flow rafERUEI YRR BRAAPRI Y ﬂé%@ﬁ%ﬁ“a?%ﬁféﬁeﬁg% 33 drives flow through
the patientsline, and uponvikie farteu rdfefebicantiign-8 2 Ce RtaiBingy hsthevg enexatnpldry thevwbsence of
flow rate control, acti}ﬂ'%/ grofiles m X/Scehan e over the Iif%of the generator. Fur tpkermore, the peak

. . DIo ctivity - % C -ax1S. Versus time — set. on x-axis) for the
bolus of radloactl\ﬁfy, pa |cula¥Iy for |njecf)edy doses from a relaﬁvély nXeWXg nerator, may exceed a

saturation level ofitifesinndging &inpeiderignetcP B veoanthetwiccotdindites) 53bove gridfatied methods

of the present Invepnapwih LR AR BINEIANYENCaRSHHa AR s Al niRlBalYg, actviy

profiles for patient injections, over the life of the generator, the operating speed of pump 33 may be

varied (both over A6 deUASE SRy SivgReoihiee e -anl Fhoe hjetisreptia) et cxreepidiby ths feedback

from actiyigy detegipl.43: wHEh AumpthPd-MAVTBS, MiementedMa: ROrRRr ation At apthrl20quality
control test in which pump 33 is operated to drive flow through the generator at a constant rate, in

order to collect, intd CYHPte T AIREIL) Be SR BdtrARsRes ROAPACHITEPIERCISHYEY the
plurality of measugestientsm eporphisecaahinsartesistie, conbase!limeastivityrprofd e dirmowhich the

ter 17 lat iate fl { file t trol d of 33,1 der t
cchbve the 2560 HUMIEISHSAL0 SUAUH) GHOVISC N SRR/l 4 HE St R GEFPATE T wnen

Strontium-82 is plentifu atheupatiop lisvebof b éd4grdrivgripfusion. § RE Atsvetakive Iy lowrdimate s, and,
then, towgyd the e of aeneraigrife . whan muehal g Ronim:A2 has een deplsied. the pump is
controlled to drive In usion tlow at'relatlve y higher rates. ,&s was descri .e(r:ll above, In gonjunctlon with
Figure 1D, if a desiesebta0. ipfd sionritjecitrstivonacstatisnsiatpsdhy higlenthaesionighendgiito create

too much back presgiarg. g fewnthsguahd gggemﬁmlggﬁlﬁqme%ﬁw-@aﬁ%m ROy be

employed by adjusting divergence valve 35B0 to divert a flow of eluant thercthrough after a sufficient

volume has beenParripals tRIRHER ehErRdPISE A HIRPIEUPPAtaccording to fecdback from

activity detector 25. Such a method may be implemented via incorporation of another

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

25 desirable/effective activity profile. In general, at the start of generator life, when
Strontium-82 is plentiful, the pump is controlled to drive infusion flow at relatively
lower rates, and, then, toward the end of generator life, when much of the Strontium-
82 has been 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

30 infusion/injection flow rate is relatively high, that is, high enough to create too much
back pressure, via flow through the column of generator 21, by-pass line 303 may be
employed by adjusting divergence valve 35BG to divert a flow of cluant thercthrough

after a sufficient volume has been pumped through generator at a lower flow rate.
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According to this method, once a dose of eluate, 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 is increased to pump eluant at a higher flow rate in order to push the dose out from patient line
305p, for injection at the higher 5flow rate. Consistency of activity profiles among injected doses
can greatly facilitate the use of PET scanning for the quantification of flow, for example, in coronary

perfusion studies. Aliemafive ipfusian,choul confiquaipns, dpsrable.acsording g alieaive methods,
to achieve consistency o]tngcﬁvﬂy pro ifes among Injected doses, as well as'a 10more Unitorm level of
radioactivity acrosgasachlimziddidalidogenawilidbe déBEribretttdeldivetintlsofijumofiolanitthiggires 12A-C.

Printer 117 (Figure, 16) may. e Ackvated fo.RHopQitia figfd.comy ofhe JRIan SHmmay, on which

the patient identification number and pertinent infusion and system parameters are also printed, for
reference. Alternatife i A Qdutiohe Ioseest it Ry dethbremduuifticniscting gihsrhiimay be
downloaded onto gg&pmputer readable storage device to be electronically transferred to one or more
remote computers and/or the summary ma g)z%%ltomatically transferred to the one or. more remote

computers, via wireless COMSERICAROH B CEOMAREIBITE? dRGhEE SR AACHHER B network

and/or the internetiskodIIET teaprat@dbptivajeapafienicDimidsmaioorx ine ftlaa toayhbe padugpied for

ransmission over the.in . Th r more.rem m r incl for mple, in
transmission o est[uglestemet € one or more.re e co utesng?ey ngr {:nu ggregna?xa ple, in a

. . . temz(iﬂve mn uwon 01rcut1 configyrations or%era % lIV? .
hospital information System, andlor a billing system, ardior in a hedical maging System. nfusion
parameters, for exaetipldy, cormasponding stontieodetitritit profifds naspnglspebed diested antl &lectronically

Wransferreg for analysis,in GoniREton it captyred roagesfan AReanele:inoierigauanity

coronary flow, via a software package that is loaded into a system that includes the PET scanner.
With reference ba®ay Figtaagrtipe ik Figwpséléean item 995, from main menu 470, in order have

system 10 perform data pRerRtQnIFsHER A3) ALhivina R dalaase ehiatigatbfysemdnformation and
guality control test results, transmitting 30patient infusion summary records to USB mass storage
devices, and varidB8 e Bireta HBHHG, HrRAGRIPHETECBTIME B At ANEESHABIBH Batient
identification numbersytemexampleéstutedsepfonal pRitieasset of datatant/airth aaapile, a summary
report of {glated Se?gcso(r) 11(:115l tc%'sér%ce“gr?l gcli’%’lgr%t t-ré isrtllm?;/i?nr&yvggiggvxjgloaded onto a computer
readable storage device to be electronically transferred to one or more remote
computers and/or the summary may be automatically transferred to the one or more
remote computers, via wireless communication or a cable connection, for example,
over an intranet network and/or the internet. In order to protect private patient
20 information, the files may be encrypted for transmission over the internet. The one or
more remote computers may be included, for example, in a hospital information
system, and/or a billing system, and/or in a medical imaging system. Infusion
parameters, for example, corresponding to the activity profile, may also be collected
and electronically transferred for analysis in conjunction with captured images, for
25 example, in order to quantify coronary flow, via a software package that is 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
base of patient infusion information and quality control test results, transmitting
30 patient infusion summary records to USB mass storage devices, and various types of
data filtering, for example, according to date ranges and/or patient identification

numbers, for example, to scarch for a particular sct of data and/or to compilc a

summary report of related sets of data. Additionally, certain information, which is

30



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 5facilitating more efficient system operation and maintenance.

Turning now to Figure 10, an item 981 for computer-facilitated purging of the tubing lines of system 10

is shown included igymaiy ment 8 WA FHISEL RRIGHS e ogsgilat{:o%%‘dt%i% gufies the user to

select either an air purge ora saline purge. The direction provided by computer 17 is not explicitly laid
out herein, for a safeMEpiaHeE; BEPPecERREEFOsallpealerEingtsitontaursirsdditycaparent to those

skilled in the art, %0@95%5%7&@&94&9&9&%@émfcmfgﬁis&pff&%ﬁg%mwﬁa%&&%éD- A saline
purge of circuit 300 is desired to assure that all the air is removed from circuit 300 when a new

generator and/or XIS ARGt HPHaRiSf toBirgrsar su iR eamas aomRestiy dhsTEPR tubing lines of

circuit 300amay berperfoimehaieriemn g resetyaios 248 nyinpassig generator 21, by connecting
tubing line 304 to tubing line 305, andggo%{gliq a directed
8%'5h

I dg patitent\lé/r%ﬁ 205 to a vial, J‘orte ample, §IE
by the computer interfac YiRereane o¥h'SHBWR i FISTRMG: ar‘HBt%\ﬁ "% Yd&frable for
blowing out the tuhibgdihess theysteynrédmevingvalrdmizih ingreluantrant’ @l idtie;npricscos thstialling a new

generator andor gy 39 raSRAVING SYSISINLQ o ol silfo.20anather Jf gepipratgr 21 is not
8%§-pass fhe g%ngrator prior to

depleted and will be used'in system 10 at the new site, it IS Important t

purging the tubinglihekredtsinceie ddei witsanpworthatamoisxoidibviei bevbBertine trercrins, since air
through generator,gl,may FQMARINISE RAH Hied4pcHamand M@!ﬁﬁ}f icnriyieREIenRAor 21.

According to preferred embodiments, once the user has followed the 25instructions presented in

screens 983 and Y842EnY deretasciscsabenensPHin g6 inbistarastipret 304 feeringBsueohthuter 17

directs the controlgh@f systesn dRia ey awircamplale AiktRUrgR. i Whish PR3 anddivergence
valves 35BG and 35WP are automatically cgc/)ntrolled. The automated air purge preferﬁ%y includes the
u

following steps, which el A b &SP URGEARESE W BRI B h B R e 3D R R Gurd™oID:
pumping any remainjgevalfinetadieduiantsleftdincpithp0 33g thxopgfotines 802 r304yid@reand 305w, to
waste boftle 23; refilling pump 33 with air and pumping the. air thr lines 302, , 305 and 305w,
into wast}eg]bottle jg ’(hﬁé’[sg‘sé‘&% ghd'3 ﬁ%i?/% g[élérﬁe%{}e :;Eéluggil ggﬁcr}l'lg%?é)dﬂl Elrré%%ﬁé%o%ngng?\other, in
order to by-pass gengltagoradtnifingdhépdtor 2ilidatapletedeardisiltdntcddptdbe dowitutarnew generator,

pumping air through,generaIar hueX besaraspiablel Fellinggume A3 th Alriaalthen 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 Iin@@%,%mm@%a@%ﬁ?ﬁ?ﬁﬁ fpraoving all remaining eluant and eluate, prior

to installing a new generator and/or prior to transporting system 10 from one site to

20 another. If generator 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 lines of circuit 300
with air, so that air is not blown across the generator, since air through generator 21
may compromise both the function and the aseptic nature of generator 21.

According to preferred embodiments, once the user has followed the

25 instructions presented in screens 983 and 984 and selects to start the air purge, for
example, via screen 985, computer 17 directs the controller of system 10 to carry out
a complete air purge, in which pump 33 and divergence valves 35BG and 35WP are
automatically controlled. The automated air purge preferably includes the following
steps, which may be best understood with reference to tubing circuit 300 in Figure

30 1D: pumping any remaining volume of eluant left in pump 33, through lines 302,
304, 305 and 305w, to waste bottle 23; refilling pump 33 with air and pumping the air
through lines 302, 304, 305 and 305w, into waste bottle 23 (lines 304 and 305 have

been previously connected directly to one another, in order to by-pass generator 21; if
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5With reference to Figure ID and the previous description of divergence valves 35BG, 35WP, it should
be understood how divergence valves 35BG, 35WP arc 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. 10When the user selects item
991, computer 17 may present an option for guidance in removing an old, depleted, generator and a

t of tubing li ' j | ! tion 1o just i in. the installati
Ao i e DU B PO T AN SR e et

of the new generator. According to some embodim

an amount of activitphett ieneaép|lenaycrcreentaoe b xahtivne mynpackinighactivng tben 5cluate over a
life of the generatgﬁn{?n £Po-a8Ne HHe £f Hie AsNSIAI30 CITYIRT hé T3, IHINGISMRHG this

information, along with other pertinent generator information, into a report that may accompany a

declaration of dangé?cusYE8HE RATERPIRE tHE %Qﬂ%‘i‘é&l@%?\@r’aﬁgﬁ’&%fé?%%ﬁéséﬂt%@ﬁw"%me cases,
back to thg manufagiirefcfendevestigatiam A exaprpleef selehRiraTdissiovvikigssed,l.
20According to th mbodiments of system 10 that include an e ed information reader,
computer 17 maygjo%ﬁrﬁt] ﬁ%‘ﬁ{rpﬁ?ée H@éfgé%’é%?& igﬁﬁg?ebvg‘?%c%é@%gg ?rWOSrr?{Stion that is read from
an encoded labelAagatiachigdonardted to cdrigoresht 2BeBeatepschematics of alternative infusion
circuits 1300A, 1300B ttmﬂ}emgy QS em ul)%egdplg S r%t%rpﬂiltgfeicpb&l%1&%0%1;0@%% 0.(Eigure ID),

. cra
according to 25some additionafr embodiments of the present invention. Circuits "5boB are

configured to allowdor Altermativsmetioeksstoperatisvicebamhat pretaoudly Sessilbedoforsireuit 300,
when a reftively guen, (E HOFQURJIRYRIH DIV ANET AR, NRCIRH SRR NI g relatively

consistent level of activity from injection to injection is desired, for example, in order to facilitate a
quantification of CSFOMERE aRtely. HRbE BoHEIFHAPET SYARA MY RGOS Prer & HseHerm stk illustrating

activity profiles 12QQA:cheQ@B, tardivspiigcterdesesiwheieh pafiRda00B8Har e presaspiform level
of activity than profile 1200A; profile JE)ZOOB may be achieved via the opera(iion of circuits 1300A,

13008 as describ@8BEIBIR 10 <OMEFmRe I e P BBB iU I WEERBE iR &k 8N in each of
Figures 12A-B to indicatefagatigraifbmundariytod acahieldinfpassanmblytiorpdiipnswfigash circuit
1500 13005, i, 1SS SN o 30 U SRR P n s
may further compile this information, along with other pertinent generator
information, into a report that may accompany a declaration of dangerous goods for
shipping the depleted generator out for disposal or, in some cases, back to the
manufacturer for investigation. An example of such a report is shown in Figure 11.
20 According to those embodiments of system 10 that include an encoded information
reader, computer 17 may confirm that the new generator is proper by processing
information that is read from an encoded label/tag attached thereto.
Figures 12A-B are schematics of alternative infusion circuits 1300A, 1300B
that may be employed by system 10, in place of circuit 300 (Figure 1D), according to
25 some additional embodiments of the present invention. Circuits 1300A, 1300B are
configured to allow for alternative methods of operation, to that previously described
for circuit 300, when a relatively even, or uniform level of activity over each injected
dose, along with the relatively consistent level of activity from injection to injection is
desired, for example, in order to facilitate a quantification of coronary artery blood
30 flow via PET scanning. Figure 12C is a schematic illustrating activity profiles
1200A, 1200B for two injected doses, wherein profile 1200B has a more uniform
level of activity than profile 1200A; profile 1200B may be achicved via the operation
of circuits 1300A, 1300B as described below.
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5 above for system 10, and the elements of each of circuits 1300A, 1300B may be arranged with
respect to their respective shielding and with respect to shell 13 of system 10 in a similar manner to
that described above for circuit 300. Figure 12A illustrates circuit 1300A including, like the
previously described circuit 300, eluant reservoir 15, pump 33, radioisotope generator 21, through
which 10the filtered eluant is pumped to create the radioactive eluate, activity detector 25, and waste

bottle 23. Figure | 2A further. illustrates.t iters 3 n% o,pressure transducers 4 included in
circuit 1300A. Circuit 13(%%%% g}lﬁ%&l}ggg% l-lf)eags tu %%eﬁﬁlgeﬁcﬁ?\%voic is g(éaf)(]atj‘% downstream of
divergence valve 388, thkadivatircuieoal kmadanicn ackisrime estesbiydpresioersp tessbribed

eluant'saline flushe;15tqueyer s i eENHASLIRRIERY k300 A L LA UIREr I 8D 1

linear/proportional valve 1335 integrated into by-pass/flush line 303 so that circuit 1300A may be
operated, for exarfPELEYER MY 4D PralpTdgharaihd YaskineaisabbortBurdrayisidesaiigdction with
feedback gf inforngagianiérasaetivoy Aatecterrlnios Resamntyolieshy 13893 of emeratprLl in order to
mix eluant with eluate and, 70thereby, aﬁzhieve a r.eIativ.eLy.unifogn level of activ'%/ overfeach patient
injection, for exaniPidSECEPdiFGREhIdIS T 5008 b RS S T PLRIGRISE RSEEH Ha in addition to

the controlled mixingea flovinratntfae acthinjeotiba teayribve/ased, fimeeassHy, in order to maintain a

consistent activity level. Eigur illustrates circuit, 13008 including, like the previously described
25circuit 300, eluant resglé&?ei%%gl&rlr%ﬁa e§,Cﬁéﬁbﬁgﬁég’emg%%%?g%ggP,lea%lf?\ﬁt?/g gté%%%? , and waste
bottle 23, as well eisctie3fodiltersreenantd thoppressdrcatharsdemegsnt88dr 2k threinguivhiBDOA. In

contrast i circuits 304, ad hgAQA\ Gl 5@&@%@&%@%4{5@&%%%! YRLR S SRIVQUr B350, yvhich is

shown located downstream of generator 21, in between first and second segments 305A, 305B of the

cluate tubing 30lifeste SRBlHdbeiated tHafuthemipierasnimin ddiGtA rasd FeiIPIIsacfor example,
similar to syringe payE3s $9¢h thatduhenadivesgence valvg: 133 QuisneetdarllQwylpids

communication between reservoir 1350 and tubing line segment 305A, the associated pump may be
operated to draw PRERMEDAERS QAR RIREAM B'kl@?ﬁ’é%ﬁf@?/%‘l\l/\ée £3551 Bk Lot 1o allow fluid
communication beiweie30& s/ ainitBatcamehtidaingtlio preegmnenti SRbBedheymirnpinadyukie operated to

push the volume of eluate out through tubir {J e seamen %O&I%for.a atient injection, when
divergen%%ovalve %Wﬁelrslge%ofg%#ggtc 8#%1 g’p‘):ért%%r%t |Int8 pl.lWi?ﬁ?lrle%raénce back to Figures

53A-B, sidewall 2dafshigidingaassbmnbbp 2 00cgraty baerignyed fofuline ehsiaset circuit
1300A may be operated, for example, according to pre-programmed parameters of
computer 17, in conjunction with feedback of information from activity detector 25,
for a controlled by-pass of generator 21 in order to mix eluant with eluate and,

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

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

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

30 line. It should be noted that a pump is combined with reservoir 1350, for example,
similar to syringe pump 33, such that, when a divergence valve 133510 is set to allow
fluid communication between reservoir 1350 and tubing line segment 305A, the

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

33



eluate reservoir 1350. For example, another shielded well, to house the eluate reservoir, may extend

alongside well 255, in which activity detector 25 is described as being mounted. Furthermore, sidcwall
205 may include another valve actuator receptacle for divergence valve 1335TO, similar to receptacle
253, shown in Figure 103A for divergence valve 35WP. Collection of discrete volumes of cluate, in
reservoir 1350, may help to achieve a more uniform activity level over each injection, for example, like

that o profile 12008 i) FguIe,12C 215 RSsplglib o IRfEr e IR, eedhack o achity

detector 25 may be uséd to control the pump associated with reservoir 1350, 15in order to vary
injection flow rate aiftiutiegd g seemeis0aPetbtiveiyrconsibeen ity ravdthensdemawiiple injections,

and, when necessapudQMantdRHBctBmI AR Rigyes &R v dual iR rieR omainiRi sos Lniform

activity level. Feedback from the pressure transducer 1334, that is downstream from detector 25,
and/or from a flow"iEtelo Bt nevit BT CifaT: g0t FALiS138Be VEB A5 EBs R th & VERYRSY of
20injectiorsflow rage,-B, siéifaliurtsert katerangedemigyem AR dhehotdddormmechiisdalternative
circuits may be configured to empl combination of the methods described for circuits 1300A and
1300B. Furthermo‘?r'[é‘,9 eoﬁ??@%%rgi%ﬁ(};i QL8R eeaﬁléggﬁfl}he\?(iﬁ%‘gﬁl tﬁ&%‘l‘ﬁ%f { ?‘ﬁ’hﬂ’lttefple generators
21, as mentioned abavejrimeonjkrat aiv2idthielg 25 , 24 wia diedptiainiairtihe? felativelybaditorm level
of activity over each.injection and the relatively consistent level.of. activity from injection to injection.
i the foregong LT Ao b A O e 20 M Y b AR < e

embodiments. Howesgacle heayliverggmpracbretPidOvaniolss mogifiptibnd andheranyEizeen be made

without dggarting from the, g.qf,1he 3Ripvention as set forth in the appended claims. We claim: 1A
disposable infusion circuit subassembly (390) for a system (10) that generates and infuses

radiopharmaceuticals, tHeoGHsahdbiges rRIHEIRYCAS ERiatE FRTaD5) 350, 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 from
activity detector 25 may be used to control the pump associated with reservoir 1350,
15 in order to vary injection flow rate and, thereby, maintain a relatively consistent
activity level across multiple injections, and, when necessary, to vary injection flow
rate over an individual injection to maintain the uniform activity level. Feedback
from the 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
20 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
circuits 1300A and 1300B. Furthermore, some infusion circuits of the present
invention may employ multiple generators 21, as mentioned above, in conjunction

25 with Figure 2A, to help maintain the relatively uniform level of activity over each
injection and the relatively consistent level of activity from injection to injection.

In the foregoing detailed description, the invention has been described with
reference to specific embodiments. However, it may be appreciated that various
modifications and changes can be made without departing from the scope of the

30 invention as set forth in the appended claims.
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a patient line (305p), a waste line (305w) and a valve member (35WP) that couples the patient line
and the waste line to the eluate line; arid the subassembly being characterized in that: the
subassembly further comprises a support frame (39) that includes a perimeter edge and holds
together the valve member and a portion of the eluate line, a portion of the patient line and a portion of
the waste line in approximately fixed relation with respect to the perimeter edge; wherein the
perimeter edge of the support frame is sized to fit within a compartment of a shielding assembly of the
infusion systemY\&ughathiat, when fitted within the compartment; the portion of the eluate line; held by
the support frame, passes over an opening (325) for an activity detector (25) of the system, the
opening being formed in a sidewall (205) that forms the compartment; and an end of each of the

eluate line (405§, the patiéap AR E0B) aria the wasteUprRseeo7y kxtéRbs But frofy#iepdrifetertedge of
the support frarge 2, The, shbasse iy of claimd JHEheE AeMRESINg AR EHBIL Lifs: (3Qg and further

characterized in that: the support frame further holds a portion of the eivant line in approximately
fixed relation with respﬁtﬂéﬁ%lkﬁ@riﬁ@@r edge of the support frame; opposing ends of the eluant
line (404A, 404B) ext%g&;gr{fngﬂ@mjmeter edge; and the portion of the eluant line, held by
the support frame, extends between the opposing ends of the eluant line, 3. The subassembly of
claim 2, wherein the pardaidtel eige’sithé Fipport frame includes a first side (391), a second side

(392), opposite the firg{ sigloe and AtbIrdudeHBAX ExeNRG BearMing Bralsidaand dae gecond

side; and further characterized in that: the end of the eluate line extends out from the first side of

the perimeter efydaNESUlKOrERANE aHeARREEHY BEBSIE BtasiaEAR AR KR the waste line
extend out from the segengl sigesefibe Refimsteafignses a alissiorl theepRasing endspitbe gluant

line extends out from the third side of the‘perimeter edge; and a second of the OP osing ends of
the eluant line GRAEREB R I TRASIHETN i Periristemegyecr and a portion of the eltate

line, a portion of the patient line and a portion of the waste line in approximately
fixed relation with respect to the perimeter edge;

wherein the perimeter edge of the support frame is sized to fit within a
compartment of a shielding assembly of the infusion system, such that, when
fitted within the compartment, the portion of the eluate line, held by the support
frame, passes over an opening (325) for an activity detector (25) of the system,
the opening being formed in a sidewall (205) that forms the compartment; and

an end of each of the eluate line (405), the patient line (406) and the

waste line (407) extends out from the perimeter edge of the support frame.

2. The subassembly of claim 1, further comprising

an eluant line (304); and further characterized in that:

the support frame further holds a portion of the eluant line in
approximately fixed relation with respect to the perimeter edge of the support
frame;

opposing ends of the eluant line (404A, 404B) extend out from the
perimeter edge; and

the portion of the eluant line, held by the support frame, extends between

the opposing ends of the eluant line.

35



4. The subassembly of any of claims 1-3, further comprising a bypass line (303) coupled to the patient
line; and further characterized in that: the support frame further holds a portion of the bypass line
in approximately fixed relation with respect to the perimeter edge of the support frame; and an end of
the bypass line (403) extends out from the perimeter edge. 5. The subassembly of claim 4, wherein
the perimeter edge of the support frame includes a first side (391), a second side (392), opposite the
first side, and a third side (393) extending between the first side and the second side; and further
characterized inthat: Thetheletrbonthly silateinting exterigsdbefomanefirseside of the peripsster

edge of the supharhdame,ded inaends ey bash ing BatenLionand s wesledie fgndi fom the

second side of the perimeter edge; and the end of the bypass line extends out from the third side of
the perimeter eddé. 26tMTHesithad8ehiieardny bttwamnsthesfifirtiee cistdbefzeant & theéSupport

frame exposes argerients the.yaglve memper for interlocking with a valve actuator receptacle (253)
within the compartment of the shielding assembly. 7. The subassembly of any of claims 1-3, wherein

the support frame is folitRe® fioph & %%éﬁﬁéﬁ‘r‘%‘ftﬁ’r%@ﬂt&&%é% £$i(30%, SoBE merTReter
subassembly of-apy fooéﬁé%ép%dﬁh@%t%@%ﬂ@‘%F?&@%@%ékfﬁ@ﬁes\é@lﬂ@ﬂt%@%HEP'M@G\Ms{ESt side

(391) and a second side (392), opposite the first side, and further characterized in that the end of the

eluate line extefit§ 66’%‘?%‘%@ & ﬁfﬁttgﬁ@%@(fﬁg BlslnabiiecRRyE oF @iesslsiport frame, and the ends of
both the patient line andihg wegte i exiepdaus fiprmihe seernssideehine Aerimeter_Age:d

side of the perimeter edge; and
a second of the opposing ends of the eluant line extends out from the

first side of the perimeter edge.

4. The subassembly of any of claims 1-3, further comprising

a bypass line (303) coupled to the patient line; and further characterized
in that:

the support frame further holds a portion of the bypass line in
approximately fixed relation with respect to the perimeter edge of the support
frame; and

an end of the bypass line (403) extends out from the perimeter edge.

5. The subassembly of claim 4, wherein the perimeter edge of the support
frame includes a first side (391), a second side (392), opposite the first side,
and a third side (393) extending between the first side and the second side; and
further characterized in that:

the end of the eluate line extends out from the first side of the perimeter
edge of the support frame, and the ends of both the patient line and the waste
line extend out from the second side of the perimeter edge; and

the end of the bypass line extends out from the third side of the perimeter

edge.

6. The subassembly of any of claims 1-3, further characterized in that the

support frame exposes and orients the valve member for interlocking with a
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A shielding assembly (200) for a system that generates and infuses radiopharmaceuticals, the
shielding assembly comprising: a sidewall (201, 203, 205) that defines a plurality of
compartments and provides a radioactive radiation barrier for the compartments; a first
compartment of the plurality of compartments, the first compartment being defined by a first portion of
the sidewall and being sized to contain a radioisotope generator (21) of the system; a first
passageway (2150) formed in an upper surface of the first portion of the sidewall and being sized to
accommodate raltiag aftapteluatedimsa3es) Hom thelgendrorcomparseeshdtoinparsmeritiof the
plurality of comggggpﬁa 5, the second compartment being defined by a second portion (205) of the
sidewall, and a third compartment of the plurality of compartments, the third compartment being
defined by a third portion (203) of the sidewall, and the shielding assembly being characterized in that:

the second companmeftisHEedJonold BMSMHPROLANIUSIEN UL (3QAL Af i SYStRMmand

extends immediately adjacent to the first passageway, the portion of the infusion circuit being an
extension of thécélatelTind R Ykn Tmfgﬁmﬁglm%ﬁhﬁ%ﬁﬁé@@@w) and a patient line
(305p); the shielding assembly further comprises a second passageway (207) formed along the
third portion of the sidewall; the third portion of the sidewall extends upward relative to the second

portion of the sflewalll Ne SHRAERRINEIMPaRMe $2diRet fo WEESRIMBaREH RS BEBO2EF of the
system and is lggainshimmediatelyadiasent tathe srRepNS EOMBAHMRNGIOPRISHS hEiSte the

passageway; and the second passageway is sized to accommodate routin% of at least one of the
I

waste line and e sirmNAd BiisFhamReEsb Bdhpaitmend Abthenel «rieitinggeadsBAbRHbS claim
9, further charagtprized that e assemblyduries cempsistshe supiFdRassageway 25483 fermed in

an edge of the second compartment, the third passageway being sized to accommodate routing of an
eluant line fronPaH RRMAGTHCENST 8 APSeratifeolitte SEEIE LniiRiisheearid sidg pliae
passageway (2i&ihfermestigethe upper surface of the first portion of the sidewall and extending
alongside the first passageway, the fourth passageway being sized to accommodate routing of the
eluant line out from the second compartment and into the first compartment, to the generator. 11. The

shielding assembly of/claimeiifuftheisehasacterizad isrthatdifa seconst passagevysextendssis an
upper surface of the third portion of th sidew@cls, the upper surface of the third portion extending about

a perimeter of SHFSPEHIAG 7585) 't *tlt?éetﬁf?@ HEAPTHEMY £OMHEEHielding assembly of claim 9,

further characterized in that kel agsemblysfusther gamprisesa eetainiagymemien t3sfenediaies within
the second passageway to hold the at least one of the waﬁte line and the Patient line in place within
the second paﬁ&égﬁﬁﬁ radioactive radiation barrier for the compartments;

a first compartment of the plurality of compartments, the first
compartment being defined by a first portion of the sidewall and being sized to
contain a radioisotope generator (21) of the system;

a first passageway (2150) formed in an upper surface of the first portion
of the sidewall and being sized to accommodate routing of an eluate line (305)
from the generator,

a second compartment of the plurality of compartments, the second
compartment being defined by a second portion (205) of the sidewall;

and a third compartment of the plurality of compartments, the third
compartment being defined by a third portion (203) of the sidewall; and the
shielding assembly being characterized in that:

the second compartment is sized to hold a portion of an infusion circuit
(300) of the system and extends immediately adjacent to the first passageway,
the portion of the infusion circuit being an extension of the eluate line from the

generator and including a waste line (305w) and a patient line (305p);
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the shielding assembly further comprises a second passageway (207)
formed along the third portion of the sidewall;

the third portion of the sidewall extends upward relative to the second
portion of the sidewall,

the third compartment is sized to accommodate a waste bottle (23) of the
system and is located immediately adjacent to the second compartment,
opposite the first passageway,; and

the second passageway is sized to accommodate routing of at least one

of the waste line and the patient line out from the second compartment.

10. The shielding assembly of claim 9, further characterized that the

assembly further comprises:

a third passageway (251g) formed in an edge of the second
compartment, the third passageway being sized to accommodate routing of an
eluant line from an eluant source of the system into the second compartment;
and

a fourth passageway (215i) formed in the upper surface of the first
portion of the sidewall and extending alongside the first passageway, the fourth
passageway being sized to accommodate routing of the eluant line out from the

second compartment and into the first compartment, to the generator.

11.  The shielding assembly of claim 9, further characterized in that the
second passageway extends to an upper surface of the third portion of the
sidewall, the upper surface of the third portion extending about a perimeter of

an opening (233) into the third compartment.

12.  The shielding assembly of claim 9, further characterized in that the
assembly further comprises a retaining member (237) mounted within the
second passageway to hold the at least one of the waste line and the patient

line in place within the second passageway.
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