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The present invention pertains to systems that generate and infuse

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

BACKGROUND

15 Nuclear medicine employs radioactive material for therapy and diagnostic
imaging. Positron emission tomography (PET) is one type of diagnostic imaging,
which utilizes doses of radiopharmaceutical, for exampie, 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 & PET scanner, in order to generate an image of the
organ. An example of a radioactive isotope, which may be used for PET, is Rubidium-
82 (produced by the decay of Strontium-82); and an example of a radioisotope
generator, which yields a saline solution of Rubidium-82, via elution, is the
CardioGen-82® available from Bracco Diagnostics Inc, (Princeton, NJ).

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

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

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



25Whet her the half-life of a particular radioactive isotope, enployed by a
radi opharmaceutical, is relatively short or long, a patient undergoing a
nucl ear i maging procedure is not typically exposed to a significant amount

of radi ati ofg 2ddoneyRr those personnel, whose job it i $chRssplosp;and
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therefrom are subject to nore frequent exposures to radiation.
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personnel who regularly set up, maintain and use the systens. Thus, there
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Figure | Bis ano]‘hher r‘i‘; ective .view o ortion of a cabinet structure

of the 15system s ”@‘LPFBS"?CRW 8‘88?%11% *1°8 SE'6ie *ENDOH Tretts.

Figure IC i Serab(siaﬁ@rmcbf}ﬂer;s@aﬁhnwmam ew of the system shown in Figure IA
according to SOMe, & géj nIEl T'pers ectwew gf’ld Oﬁ% (85 Ca]HSé;[herTg‘g ft f an
i nfusion circuit, &CEor HiAY TS ‘?5 nEREE fa?%btf Rt Thventi on.
20Fi gurse | E iystem shewispetiry BA, \ammdi@g toenmmhmwm&anpl e vial shielding that
may be enpl oyed iF@gu%eO {E Esg.csgéo%c? pf\:M:rsptthlvtc Q,?e“! 0 fﬂyesgygtgmss (?ﬁtfnqan?f F]IAQUr e lA
according to some embodiments.
Figure 1D is a schematic of an infusion circuit, according to some
embodiments of the present invention.
20 Figure 1E is a perspective view of exemplary sample vial shiclding that may be
employed in conjunction with the infusion system of Figure 1A,
Figure 2A is a perépcctive view of a shielding assembly for an infusion system,
such as that shown in Figures 1A-C, according to some embodiments of the present
invention,
25 Figure 2B is a perspective view of a framework of the system, according to
some embodiments, with an enlarged detailed view of a component of the system,
according to some embodiments.
Figure 3A is another perspective view of the shielding assembly shown in
Figure 2A.
30 Figure 3B is a perspective view of the infusion circuit, shown in Figure 1C,
configured and routed, according to some embediments.
Figure 3C is a perspective view of a disposable infusion circuit subassembly,

according to some embodiments,



Figure 2A is a perspective view of a shielding assenbly for an infusion
system such as that shown in Figures 1A-C, according to sone enbodi nents
of the present invention. 25Figure 2B is a perspective view of a framework

of the systpLe@569%di Nng to sone enbodi nents, with an g/laraed-get ail ed
view of a conponent of the system according to some enbodi ments.

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

Fi gure 2A. 30Fi gurfeguﬁﬁljﬁa&ra@@ﬁc&@l&ﬁ&zb%@e%lﬁwo%zﬁh%uie@@@dc@r@zzﬁgitdiCUit, shown
in Figure I C, conf red and routed, according to sone enbodi nments.

Figure 3Cis S"5&FS g‘g@?ﬁ/e vi ew of a disposable infusion circuit

subassenbl y, aCCOlFEguﬂ:gdfis@n&mrfﬁen@@ﬁ@ﬁim&nanmterfaced‘ﬁag t&thﬁha frame for
t he subassenblg/ shown. i.n Fl ure gc accordi.n one e 1ljments Figure 4
is a main merdl®erBavied |‘PostyS P BPPSEEPY RE 8?“0 RO e PP T

may be ncluded i migapsieins q@fcm&rtbe,hwﬁgeﬂirsﬂgmgmmasmmad:@ﬁareﬂlhm ftdn SONE

enbodi nent s. E re bA a s%hematl C s oga g{ a first group of successive
screen shots ' pflf‘?éméeéé‘?%?%?r PRSI HCE PO4REBdi ng t o sone enbodi ment s.

Figure 5B i s a paiFfguefseses Qﬁzl’bf':‘sh%r&hﬁ@@mﬁthﬁc&@mh@d’ﬁajc@t“@ﬁcﬂ@&ﬁmdemi ch
provi de i ndi cﬁl ons rel %eeg an vol une le¥§1l S in a r?@%vm r of the
system accori#gorgeial ‘Ff‘ﬁto‘ﬁ) IS 1 GEFSGUPE Of BESYysEeny 460 i ¢ showi ng
a second groypmetmbiioeessSi ve screen shots fromthe conputer interface,
accordi &g to sonme_enb 6 is. a schematic,showi ng a

Thi rd dhoup of  SuEBBSSTY SLrie SEHPES 1O ENY TamSRLRr THESHTace,
accordi ng t o fi90NRe AN MBMase, according to some embodiments.
Figure 6 is & schematic showing a third group of successive screen shots fromi
the computer interface, according to some embodiments.
Figures 7A-C are schematics showing a fourth group of successive screen shots
15 from the computer interface, according to some embodiments.
Figures 8A-B are Schemétics showing a fifth group of successive screen shots
from the computer interface, according to some embodiments.
Figures 9A-C are schematics showing a sixth group of successive screen shots
from the computer interface, according to some embodiments.
20 Figure 10 is a schematic showing a seventh group 'of successive screen shots
from the computer interface, according to some embodiments,
Figure 11 1s an exemplary report which may be generated by the computer
included in infusion systems, according to some embodiments.
Figurcs 12A-B arc schematics of alternative infusion circuits that may be
25 employed by embodiments of the present invention.
Figure 12C is a schematic illustrating exemplary activity profiles of injected

doses of a radiopharmaceutical.

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

following description provides practical illustrations for implementing exemplary



Figures 7A-C are schematics showing a fourth group of successive screen
shots 15fromthe conputer interface, according to sone enbodi nents.
Figures 8A-B are schematics showing a fifth group of successive screen

shots fromyhensrpist er interface, according to sonme gqyhadbii®abSy
Figures 9A-C are schematics showi ng a sixth group of successive screen
shots fromthe conputer interface, according to sone enbodi nents. 20Fi gure

10 is a schemattodinehowinlziag hewedin pyeodyd hofeis Hoeesslial e Sekeerl shot s from
gure 11 is
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appl i cabili tyumﬂmdamﬁﬂegwsaﬁmémwmh i;lsmtlmmafeﬁiﬁ;slemsysmrrﬁlrwq wainelRat her, the
fol |l ow ng descrl i cti illustratjons fo Ierrentlng
exenpl ary 8(’1‘5) hg}’ﬁrtesle %%F[? %eg O&E%Flﬁﬁ B’#S@‘imdlgﬂld?ério nECthaf‘ﬁose
skilled in tIﬁ&ecaungetWrIa&corcﬁtgogmcmedstldmtvn neathyseokilleé fecxamﬂx@ﬁe have suitable
alternatives a per spective
Vi ew o?ﬁ an i r{ ateg Vlg]t“g &Tﬁmﬁ L TRts n‘ihbduggoan%”pe l%f{ﬂ”g f the present
i nvention, V\/eveere%s mtsg/lsftfm s:k@uﬂsnslbrowmslﬂqnmyipedsuﬁycﬂsc&bmﬁemc&tIﬁdsct ure,

whi ch i ncl ud atf m11 i,n Fl ure 2B) and shel | 13;
shel | 13 ext g%d‘é"h%\%}é%? PP‘S% ﬁ“p’t Bﬂ“ Ppdychay; "-F%E:‘Hég&ﬁf O 113, Lo
surrounds ana camt;mr,ar o7 aispaeferably, ammlmdn véa POdTEdnomiQ poditivhetgd mpmsyst em 10 i s
contai ned (- AS in Fi %uréaodl C panel s of

Shel y be fow ed f
i nj ecti on- nol Or Ib(”otf)ﬁﬁl}l Yhahe" (fog“&m{eﬁg‘g%ﬁ%?pl%cg%grcarft??@erto(g s known to
t hose ski | | edhtbl'nls'[n’(wmaﬁ tmhzlﬁlzlg:umendrApabeismrkdmsﬂddaiye,ﬁc It e s bidekorgtz uct ur e of
system 10 | n%lcgrgtinﬂgr & S (inHy 8Sp£?t]y§?n%zcation% 'of § m%e%hoperanon for a user of system
10, but also serves as a device for user input (e.g. touch screen input). However,
according to alternate embodiments, another type of user input device, known to those
skilled in the art, may be employed by computer 17. Other types of user input devices
20 may be inciuded, for exampie, a keyboard, a series of control buttons or levers, a bar
code reader (or other reader of ¢ncoded 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 cxample, located in a scparate
25 control room. According to some additional embodiments, another user input device,
for example, in addition to a touch screen of computer 17, may be remote from system
10 and used to start and stop infusions, as well as to monitor system operation both
during guality control infusions and during patient infusions, Operation of system 10,
which 1s facilitated by computer 17, will be described below, in conjunction with
30 Figurcs 4-9C.
Figure 1A further illustrates two pairs of wheels 121, 122, mounted to an
underside of platform 113, to make system 10 mobile; handic 14 is shown located at

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



extends laterally fromshell 13, in proximty to an upper surface 131
thereof, and a post 142, which extends upward fromshell 13, and to which a
work surface, or tray 16 and a conputer 17 are, preferably, attached, via

an ergonom.ge »Resdt4,0nabl e mount. According to sone erggqmsgmg}&%z-,corrput er
17 is coupled to a controller of system 10, 15which is nounted within the

interior space surrounded by shell 13; and, a nonitor 172 of conputer 17
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devi ce, knownnt@otiResepisdd bl ied), llmorﬁﬁeoﬁrl’oﬁnde@wti&}ﬁi ﬂéﬂ?&z@?&e&l by conputer 17.
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keyboard, a SBYFRETRESYEGH dvrag‘\.ﬁ‘ﬁl%ﬁ%mé?%f:%vers, a bar code reader (or
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stop |n usi o as to nonitor %’?}gﬁﬁ% peratlon oth during quality

contr oI] i nf ugf %H%S“&’ﬁd‘” hd“ﬂi‘rﬂ“’rl"ﬁmﬁéfwﬁﬂfng N EFEFSS BATof system 10,
whi ch is faciembddameds mwm@rmu:m@n 20afe casichd, amﬁn@e&cmmee@@ls@% biaRe
conj unction w igure | Afurther illustrates two
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nmaneuver stem 10, one. |l ocation for

person to grasp rder. t from
anot her , upoﬁxaaaﬁer §’g?i’r m&m&ﬁw i“z‘fdmiﬁ% KT BRI ?%thgfo%%ﬁﬂ@? St 1 ed
enbodi ment s, s8R mmgqhau@wmaoné pmeﬂl{ﬁ/eﬂ:&ﬂt,thcl&z are casters, allow ng

for rotation in horlz nt al an swi vel ), er t rovi de addi ti onal
flexibility for Hﬂﬂ@ﬁ%% %@%? %ﬁmW%WWépﬁF 4I SW?dﬁtggﬁﬁﬁﬁg 5Fi gur e

lel s a perSﬂ@@ﬁinge&dﬁgsaﬁ/cmémta}omféﬂtmnf@ffemsms)\t;\qﬁdm%@ol @I’dorﬁdlﬁdddﬁthllﬂ| of the
cabl net structure | C 1.S 1IN yto ee

ety at b 56 Hisriar S Bt Daled Hi el T L b ok S5 e egBe by a f oot
of the persor174I y\@@v@gaﬁﬁmg 'ﬁ?ﬁdﬂn@{,{ﬂn@ S?@&Iﬁ&ﬂ&iﬂ;ﬁfweﬁy@&&m:ﬂig.pnh:@z a17ne3t rgl
position, peda ows eels 12 2.to rotat nd, .J odi ed as
oot er  DeE R prodine A b S i bR Ll T80 1 T et £ on

whi ch pr evenstystexa qawwe&dmgtegfremﬂmeeh soﬂ&&nboaﬁ;mrsdsyn@mtm nidy@secenbodi nents in
whi ch wheel s, %ﬂare cast na be further “p g d to brake wheel s
i et

nd
121, 122 fr oRfPEIARRE" SiierD W\?@P‘f"#& TP EGBhT PEPIBERL i on.
Accor di ng t a:d8&ioEni elehach! aBieGors i ks GotBywi) ewhlels brg BaGok @ b&jf| ow system 10,

Lor oxampl . e tollang doun, an Lack e, (andy secordlng, Lot fur e
25 118 or printer 117, these electrical connectors/ports atlow system 10 to communicate
with, other devices used for nuclear imaging procedures, for example, a PET
scanner/camera, and/or for coupling 1o an intranet network, and/or io the internet, for
example, to link up with software programs for various types of data analysis; and/or
to link to computers of consulting clinicians/physicians, and/or to link into service
30 providers and/or component suppliers data bases for enhanced maintenance and
inventory management,
Figure 1A further illustrates upper surface 131 of shell 13 including several

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



Figure 1B further illustrates: a rear access panel 174 of shell 13, for
exanpl e, providing access to circuit boards of the aforenentioned
controller contained within the interior space that is surrounded by shell
13; an optivamsdes/dseek 184, to secure panel 174; a powekci@asitesllBypy f or
connecting system 10 to a power source; and a printer 117 20for providing
docunent ati on of each patient infusion carried out by system 10, and of
system qual i tvjlevcenfmwt@h 1g, mrem@mw@blelaac@@me@rﬁﬁmﬁhmhm cosiestedm 10 may
further include. power t be power ed,
and one or more Ogad?ptpi%sﬁl crc Iﬁe(t:{%/hrl éa %r’(lgéagt i}fm? dgg%p]sjg?%%tt shown) ,

whi ch are supporstiedvby, phald remnpved b8 E@:{ndlenta)}zmbglfmfoagumedpw atracshel | 13,
for exanpl e, r r ; ctrical
connect or s/ por lbpsﬂéﬁwf hg‘a&ggliogl%jesaao%ﬁ (g)rs‘é%“gmgr%{nnf)@a{ ,EL%\% %%%E)CP tﬁlte]d?soglelg%tges used
for nucfear |awa}gfrmrgomnmgddﬁlréscordimto ghedhpireted amPEImgt ampawngscdfrerd, and/ or
for coupl i ng, &0, 8l PLEANSLAEL IR K inc NSO ol BislELALSEAGYs of OF exanpl e,
to link up w vvare progr ans arlousst es data anal ysi s,

and/ or to |i nkudm sgoapud.evischofe @orswll pithy seéli 1, @rammm«:ssewmm and/or to
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away a bin 18 r opening
137 oul ed | froengieeta) PRkl T lct ) SO T W ABAURL LT o0 a o
anot her paneprodidda whiiedly prgyndoec &ndfqr@dlzﬁémv drqadion t@qmm'laln:grsmml wiecording to
t he |IIustra(§ %%t gggrgﬂent openi ngs 139 and 137 provide a user of system
10 wi th i ndependent access to separate portions of infusion system 10,

whi ch lar e cont ai Aedhing richi tn Fdnel 1D, 3 3cheinetic éamphegn diouis 820, wpicandy mai nt ai n
system 10; ing lines to
pass througﬂj%s]ﬁC%FH%nai%%%rf é%? Z@?SC&I? urtﬁ%}{kqﬁlggst%%% gﬁgﬁoé%{ I %ﬁg switch
102, which |d11v11@1061ts@f“'ma‘tpam(é}?hwg@hwudmnmenwmmt@édubdeal@ﬁﬂﬂ function of
system 10. Wth to .Ei. ated t hat
an arr angemeva\lléll{1 "8 Cgtgag%? ttr}?] g%’ @3‘\% %Qﬁfeﬁ C(!l),l er %!ﬁlrg ]g%:&ewﬁ%ﬂ}gg mgﬁ(}%ﬁ% in

conj unction sw'rﬂslhndhi lry sh@) 13 r&yrtsPO0Annd &Qﬁﬁmﬂ &alinddfed prdovidecainriaguat | vel y
ergongpic a [ [ erate

syst e%ﬁllo ? % ]Bﬁgﬁwg%ﬂ%&%e& ﬁ)pgr?%% O(F%‘PH%E? a%‘nlf’\r,%‘?’gg}%gn circuit
300, which rwalgkdlb@i WIﬂmm ﬁmlatlsedssmyblx?@t etrick @5, depignadiowmemafrglyres | D
illustrates | S S00A, whi ch

i ncl udes corcri%%ﬁcg}ri:%es Sﬁgﬁ%g%‘?%ﬁt%? el ‘%e"?se?‘g}yozﬁw %Bsgeégr%&part 300B, which
i ncl udes conpponredds!, nnmmﬁte@mmmmlFrgutdaéAer@MoB bppace surrounded by shell

13. (Parts 300A gpcgrd%%qg th%riﬁusggtkéi Wﬂ%@n&%irgﬁ{ SIO%%JIJJ&QSani erf'uaﬁli gure

25 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 eluant from reservoir 15,
and a pressure syringe 34 (or other device or sensor), for monitoring pumping
pressure; a filter 37, which may also serve as a bubbie trap, for the pumped eluant; a

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

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



201D.) Figure ID further illustrates second part 300B of circuit 300

i ncluding a portion contained within a shielding assenbly 200, which is
desi gnated schematically as a dashed line. Sone enbodi nents of shiel ding
assenbly 2G£o wiob/ks2he described in greater detail, in eenudediian;w th

Fi gures 2A-B and 3A-B, below. According to the illustrated enbodi nent,
circuit 300 includes: an eluant 25reservoir 15, for exanple, a bag, bottle
or ot her contmdmeryrogdneaibadirigr drbtimpghalow hethekluantvia a/\diiiwzrgericsveswovm hangi ng

from a pOSt ! BQR?VPh(& 1r0 a%d%te%gﬁlgﬁfu Hrp lhgl? lt% P! rtjc%% fforScQ JC *c@t Fi gur e
“%g for punpi ng @ﬁe e% ﬁ f E,ﬂ

| A; a syringép FOMm T eser v
pressure syr |anig® cﬁcﬂhe(recﬁommeudiead icbeicaro s epsot. ) Vith orfereren b&odirto ﬁgurpurrpl ng

pressure; 2 fi Ler 3, e, TR ALA0, RGYE A% & BUBDLG LEARYST 8L,  he
Bl PTG dnovicen i

punped el uan ‘a I Oi sot ope genera e 11 'tered
cluant §s pumezdenddhqrrcéawlecfaawcadrr@aesqn‘weerdmdameelt%, irnglrldfema"ﬁtpr eadentel uat e

carying Rubigl 465,82, 50ah.ks BNRIPLEL N, SRARY, ALBLIO0R W 82, Vi 2

elution, wt h| n"a gener at or acti for
measur i ng t hehacl.i &itdryatigf! ytmeureﬁmraft{épdlasrdnhaw@w th ﬂm%rhegenferrwtmow’zll in

order to pr OWhg:ﬁ i %&ka erce 91’ Jngﬁlgﬂ a@gvet gstcrr CQW PJxaﬁqu% trlé%t Et‘:nt\“ aa
; ottle 23

di vergence valve Ter to a wast e or Ut hr rough=a ‘pati ent
i ne 305p, fdref)ébcahmllevoupbd torretite iaatett}%leicmhephr@nrlaﬂﬁf@thawhaeremﬂwdal el uate

into a;pati ﬁpéﬂmt\%mpﬁ gf &l ﬁﬂiﬁ%n?%@fw Qo gure A patient line 305p is

shown exten roms hrough opening 135, to a 5 distal end
t her eof , whi ch, aﬁ:mbwﬁgesttabesgtonbazerrﬁmﬂlmﬁﬂ‘scoupradltmdefsvcarlfﬁrahtie:r Pat i ent

e, 305p e COURLAL 8, ADRH NN 108, Al oL DgkudRs @, pakiet; L1 ection

needl e (not ernafivel y; patie ed to
-anot her i nepr(m@rtb tberuwmgewamﬁmrdhblwin@rwé tf gneeamttee lsteurrrcseacefsuramodddéxy active

subst ance, Gty ST Bingd, SHLERSAEModIG QR L DGR, gOURL ed to the

| i ne that |ncue i'ent” I njection nee n or to 10permt
i nj ectlifon of grothmciaigipli wklohva breaet vedegulistanc ehich may spill BogueservdD I6) | ust r at es

an el uant t “9!,;_;’?19«: ll’l eHr?r si Cétﬁgﬁ@%ng&lléfé] HERAi aq) foli E}qo %s%crglﬂg&b%%é and, . wi th

reference to preciate openi ng provi des
t he passageviay 3ﬂbﬁ1rdugbprrvglnlg|¥ﬁe B@qmlsfoozretnmeﬁ% N\équhnptcerde@a pepaceasur r ounded

by shell 13. nhodi 133 | ud
aylzgsorrrret ?@%gg{stgg{“%sh %9@3%25‘%% lﬂte\{ge of IAc ua%gm wﬁrglcﬂgrray s:ornfl uf regm
reservoir 15mbpéitoentsyaeli htfelrtheosupeplaﬁd@ dehrto aghly dpidniongreti3B, dusingl e al | owi ng a
user bQ aSS PG LERLAS 1b é}ﬁ?é%%f&@%gﬂ% tf?a‘?%%ﬂ%u%ﬁa%m‘e%elﬁ%%%? openi ng 135,

whi ch provi es P passagewa ' ne
gr omet - typexm¢,.1n%&<ﬁmmdrpnlglq3@5gone enbodi nent s, sheII 13 further supports

hol ders 0, saf ol ¥iufiohf bR 1 RXARL Ronnd kg AL LATBROLL Bl SR 8m 10

pOI’tI ons of tubin I nes ext en out war ere rom
and & divergence valve 3SBG which may either direct pumped eluant through a

tubing line 304, to generator 21, or direct the pumped eluant through a by-pass tubing
25 line 303, directly to patient line 305p. Divergence valve 35BG, as well as divergence
~valve 35WP, which directs eluate from an eluate tubing line 305 either to a waste line
305w or to patient line 305p, may each be automatically operated by a corresponding
servomoior (not shown), coupled to the controller (not shown) of system 10, which
controlier receives feedback from activity detector 25, When system [0 is operating
30 for automatic infusion, to deliver a dose of radiopharmaceutical to a patient, for
example, Rubidium-82 for diagnostic imaging, divergence valve 35BG is initially set
to direct eluant to generator 21 and divergence valve 35WP is set to direct eluate from

generator into waste bottle 23, untif activity detector 235 detects the desired activity of



exanple, line 301 and/or |ine 305p. Figure ID further illustrates
anot her eluant tubing line 302 coupled to punp 33 and a divergence val ve
35BG, which nay either direct punped eluant through a tubing line 304, to
gener at or 2ig 0041566 ect the punped el uant through a bycpasmodathizng 2511 ne
303, directly to patient |ine 305p. Divergence valve 35BG as well as

di vergence val ve 35WP, which directs eluate froman eluate tubing Iine 305
either to a wasdletd, kinehi30bwe e feedbapatrore atiivity dete8051F, canwmy the achrober to

automatical |y, operated by.a corresﬁg)rq‘?gci &gﬁwﬁ%% rdw%}_@lgt ghown)., coupl ed

to the cont rodlllD C(Cﬁof"po dl%s)cwo con er recei ves
f eedback fr0rmatbnmwpaty:ntdeteéﬁﬁ}nrACZ&dm‘g\KresDnm’(b@mnﬂe@ts; @c@panem“bmg 30f or

automatic | 4aboneut 8, JEbLNELRu008E Al ALORNABARUIL 831 LR 2 patient,

for exanpl e, i um EnceValve 3586 is
initialby setot@pahdmectrvehetamt rd-gt gzecrgtm;t:miw?ﬁfxmﬂxdwﬁmgéndbmpdl ve 35WP i s

set to dlrect el atefrpm en {1 ste-bottle 2 unt|I activity
detector 25 ﬁéi 8 rngth bépges?ang?%%tl?t\(} ueﬁ%@n“ ﬁﬁ%m %eétn‘)eﬂo’mh Or\% ch’time the

f eedback fr orahuaten'anwnmqg idebint bre 32513 mmbegatitehe Azomtiinglid @imet 0 direct the
corr espondl ngmﬁe(ﬁ nBlt %rrgr%)@ a?so dr Qéi\ﬁ% c%%:%oon(%n%gl ) ro ort etcgte flow of

eluate into pa |en‘%nt I'ne Accor i nents, Once a
prescri bed vdﬂvu*geme)ffaltzemﬁ\?é}l’h@k@omwmmﬁhpwgmm@wghmugh mepBO5p, the

cont ol er . Aok Sate: BSOLLESRON NG FELYANRINNnL Od FRAREagLyer gonce val ve

35BG for diverting £ of elu “and into
patient |ine2B0Bpcordinpiodens pmfef“rbcmmhthc)@rofpu@mc&nm cezttammelan@mwhncmg in

pat i ent 11 ne, 3000, LALO, D RREL8NLIo, ASRANAI 19 L0 SOUR (STROAIBH S, Che

controller may &l cor reépon ervo
di ver gence vaiw@xa%yw@ lyauck tieclsard tiwa:s%_enliwdtvnllueaez)ﬁ;: uge inor pdfignttiine f 1 ush

through by- pﬁ%%}, at a higher speed, in order to push the ¢luate in patient line 305, thereby
15 increasing a flow rate of the injection of eluate out from patient [ine 305p and into
patient. For example, once the prescribed volume of eluate has flowed into patient line
305p, and once divergence valve 35BG 1s set to divert flow through by-pass line 303,
the speed of pump 33 may be adjusted to increase the flow rate of eluant to between
approximately 70mL/min and approximately 100mL/min. This method for increasing
20 the injection flow rate, is desirable, if a relatively high flow rate is desired for patient
injection and a flow rate through generator 21 is limited, for cxample, to below
approximately 70mL/min, maximum (typical flow rate may be approximately
50mL/min), in order to avoid an excessive back pressure created by the column of
generator 21 in upstream portions of tubing circuit 300; the excessive back pressure
25 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 fiow velocity, may be incorporated into circuit 300, according
to some alternate embodiments, in order to monitor for fliow anomalies, for example,
related to occlusions/plugs in circuit 300 and/or leaks, and/or to provide feedback for
30 control of an activity level of infused doscs of radiopharmaccutical. Suitable sensors
for any of the above purposes are known to those skilled in the art, Examples of flow
meters that may be incorporated into circuit 300, include the Innova-Sonic® Model

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



10line 303, in order to prevent back flow of eluant, through Iine 305,
toward generator 21. According to sone preferred nethods of operation, in
certain situations, which will be described in greater detail bel ow, el uant
i s punped tfe agizy- pass |ine 303 i mredi ately foll owroguthediteew of the
prescri bed volunme of eluate into patient |line 305p, at a higher speed, in
order to push the eluate in patient |ine 305, thereby 15increasing a flow
rate of the i(njzédid foom oferre Ingatrecnou tncf) podribp &tok erltA 10 diffd@5e! aredsurant o
patient. For pl.e,~.ang. he- pr.escri / as flowed into
patient |ine ﬂggg’ﬁ&anﬁgﬁ%’l léd]lgfvﬁ%%g%éé&gglt%dg%ggﬁ%gﬁg%ﬁ b ? %p(%i vert flow

t hr ough by- pagssidn areui8@3jusichels dpd@d Ofrcpumd cB8Bsimmipetbaoddyaistieflotno | ncr ease

the 11 ow rat ouploBLUANt ebO.REL RSN ARREEKLIRL Sl LOBLLALDGANG ApPr Oxi mately

100m./min. T I NCreasi ng ection oW rate, is

desi rabf e, i fvhahewblayd poddeytyieiudtraspindwhsateoi &tadesilbtiedhinges pabbient i nj ection
and a flowr e r I Lm r : | t o, bel ow
appr oxi mat el ;Q/,E %ﬁﬁ"%ﬁgmgﬁ% a:rrlgﬂr?]%(i F%%?Sa?éswg%%ﬁl’g Sré\’%ﬁ%sﬁfég(ge%tpgﬁ%%l’nat ely
50ni/ m n), i whordey b¢ ougd ol e grtcexwessicv endiackmprigsi§uiCe o meat edniby t he

colum of ge i i.ons.. of i n j it 300; the
excessi ve ba@ﬁg %ésgéggﬁ%%y %ggoﬁ%ﬁ aﬁ%&éﬁfg 1|8{]1 zéc(r%né&)blg}f Sl%’?ﬁ’eflgtghygs%ei npede fl ow
t hr ough el uawbsor edolimipnlyiohthe 3@ Iines of infudibt hougR0Nhat feshom®RON Figure 1D, a
nunber, of se 2O LRL L essur d/or flow velocity,
may bel 0i ncor %gérgglt%ecf C@Er'llf) Tgﬁgég%ﬁ?%j} t%OaBEE {%gog{:%re gj‘laﬁ‘éc t? 8965%%%!3&5%%%%0\31 e

enbodi ment s, cifemt &Fd €rhdr oypaperi repure emsdr, day camoplalsingsy tf those éxampine, rel at ed

to occlusio ] i [ . Laor t.o,provide feedback
for 30contr gﬁé%-%gﬁk’!é&g‘frf%\??@ﬁ ﬂt‘lé@gr%’ %? 9?’%@@%@%@@8? {Kr:uél |0§phar maccut i cal .
Sui t abl e sensor s Sfaam dhpapfurthérenadtiysenspsripdses flaid éevkhawrludnorssdrose skil | ed.

in the art. | Q ' t 1 NCQr into circuit

300, incl udel%?aﬁe %ﬁi%o\?%g 0%:6(31 r%%ﬁeolt?@%%g ?‘g’ﬁgilil&-a?‘lgoﬁ%{p%fyﬁg%soni c Liquid

Fl ow NBter tafratmanpicdysisdiygr ubdesengra thpPop Esenby Liuadlavbldisher krdom Sierra

[ nstrument s, J 46 ) capd b9 7l 06kl o0 Gl T R GHeppgssure f1ow meter,
t may be enploye 0

One exanple of a pressure sensor t det ect
alternatively, for example, an HPQ-T pipe mounted, setf-contained liquid sensor

{available from Yamatake Sensing Control, Ltd.), or an SL-630 Non-Invasive
Disposable/Reusable Level Switch (available from Cosense, Inc. of Hauppauge, NY)
20 may be employed to detect the fluid fevels. Alternately or in addition, system 10 can
include additional radiation and/or moisture detection sensors, which can detect leaks.
With reference to Figure 1D, such sensors are preferably located in proximity to
fittings 311, 312, 313, 314 and 315 that join portions of circuit 300 to one another.
Some e¢xarmples of leak detection sensors include, without limitation, those in the
25 HPQ-D leak detection sensor family, and the HPF-D040 fiberoptic leak detector (all
available from Yamatake Sensing Control, Ltd.). System 16 may further include
additional sensors to detect contaminants and/or air bubbles within the tubing lines of
circuit; examples of such sensors include the Point-air Detection (PAD) Sensor, that
employs pulse-type ultrasound for air bubble detection, and the Blood Component
30 Detector that employs optical scnsing technoiogy to perform Colorimetry-based fluid
detection of unwanted elements in the tubing lines (both available from

INTROTEK®),



infusion circuit occlusions is the PRO/ Pressure-Cccl usion Detector
(avail abl e from INTROTEK(r) of Edgewood, NY, a subsidiary of Magnetrol of
Downers Grove, IL), 5which enpl oys pul se-type ultrasound; this sensor

detects sulydenshanges in positive and negative air Refstfsand produces
a correspondi ng passive resistive output signal, which may be routed to the
systemcontroll er and/or conputer 17. On or nore of this type of sensor may
be incorporated i mceoriing tdsh@s eabsdimedts BBCnHYydeSingrpf te hidvt bgagort, hies sensor

around any of the tubing |ines of infusjon circuit 300, in fact . the PRO/
10 br eseur e PO BB piscPERray B8Rl Caf P iy Nl ST ik eosur e
syringe 34 ofmgigretidea s3al to Qube bf fygeas 00vhar eBsuimenaBns ddtsced ard/exanpl e,
simlar to those known in the art f bl ood pr.essure nonitorjng, my be
empl oyed i n i HPGRIGR s B¢ eggior 72 conggRpE A SRR P FROVE RRVOTTRE ude
sensorsst o detireath difbwii 30l €vedpsict 1V ebuare-pegRMWaLd o displandhreestg: bottl e 23.
Sonme exanpl es of such sensor.s ch f orenent i oned

! whi |l oy, the 15a

Ul Se-t ype. urPELoL A FaPE A SR afbu R fiha el IR SESPEnd the oL
/  Cont i nuous zh emetalDek eehaktefbh ithighl@hleainéd/of HomviddRAEKO);thal t er nati vel y,
for exanple, an HP pi pe .nounted, . self-contain Lqui d sensor (avail able
£ om vanat ak& eherhdrr ByRerey e b Toprei bepoRe bt mas Ve

Di sposabl e/ Retfsgdil @rcliaNviistrBed indhiguraviaitt Bl iecH wilirbe Gasghsiehelon tay oifo
Hauppauge, N Omay b | oyed to detect the fluid levels. Alternately or
in addr(?i on%ﬂ}é? 3??21016&8&%816%3%%0%58&“ onal radiation and/or noisture

det ecti on sensor syitifirt b e@rencteh Egfurd EaksmayWetdipeghted @mcdistdngti gure | D,

such sensors_ar erably |located i.n praximty to fittings 311, 312, 313,
318 ana 395 Eneel ol e Thsne R o Bert b Bor S e it N e exanl o
of | eak det esity aRarsenssl Se cnehiitdenf that pdroot oflphrignt Abd 30dp, Wwigseudtn t he 25HPQ D
.l eak detection sensor fam.ly, a . HPFE- D040 fiberoptic | eak detector .
(all avail ab?%e“?PBﬁ%%%pgﬂga%%n@?’%g&&@ﬁ ¥ 61°¢ CEWH?C%.O %%Wsaggﬁ?% may further

i ncl udes addi fjeotal, o:Sie 0sdr B bt 0cdétdes khid oat @mbrais aamitd/tedeatibedoubbl es wi t hi n
t he tubing

L LU 10 LB e GG S B, B Bl gl oLt 2
det ection, achichindBleat Hponantt BEPetnes tvaen inhatusienpluays; Ppticeal sensing
LFehnol ooy 0,8 M UL e esed, L fetectp ol want e
infusions and quality control test sample collection, all technical personnel are
20 typically in another room, or otherwise distanced from system 10, in order to avoid
exposure to radiation during the infusion, and, according to some preferrcd
embodiments of the present invention, system 10 includes at least one means for
informing technical personnel that an infusion is about to take place or is taking place.
With reference back to Figures 1A and 1C, system 10 is shown including a light
25 projector 100, mounted on post 142, According to the illustrated embodiment,
projector 100, projects & light signal upward, for maximum visibility, when pump 33 is
pumping eluant and elution is taking place within generator 21, or at all times when
pump 33 is pumping eluant, According to some embodiments, the light signal flashes
on and off when the eluate is being diverted from generator 21 into waste bottle 23,
30 and the light signal shines steadily when the eluate is being diverted through patient
line 303p, or visa versa, According to other embodiments, a projector 100 shines a
light having a first color, to indicate that eluate is being diverted to waste bottle 23,

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

w [0 -



According to those enbodi ments that include any of the above sensors, the
sensors are linked into the controller of system 10 and/or conputer 17,

ei ther of which nmay provide a signal to a user of system 10, when a flow
anonmal y i s vdeweetsestp and/ or infounation to the user, YaURBM/OR? 172,
concerning fluid levels, pressure and/or flow 5through ci rcuit 300.
Conputer 17 may be pre-p ranmed to display, for exa on nonitor 172,
a graphic of dﬁﬁ‘f‘%’?@ﬁﬂe@i lpr@%iﬂép ROBIusIEr & Fht BRLas0p Hfemef uﬁ%?&?fﬁéﬂlt wher e

an anomal y hag,-besindekaed 8, fér%xé}hlgglfb%ﬁgimﬁa 4?9@ scte&}ld@ro‘ﬁyd éjﬁcagu' dance,
to the systemuser, for correcting t he anomal shoul d be noted that the

al ternative iPARGE] BHOwTVIEU ﬂ@eqtqdliﬁl%{eﬁh‘?@dtolﬁﬁowft}fﬂﬁ%ﬁé infgrmapon ighi ch wil | be
described belQwicdTB¥s@nsi0 ALBhRG . Wlen ANYnBImiak kecRficd BE&RRnLIYRES, Of Sensors.
Wth further reference to Figure ID, it nmay be appreciated that shielding
assenbl§ 200 TéWiGs BEINE RSB RS ACOBIOTET Wu‘iyﬁtelzad@ foroyamplsi @HudiBdi oact i ve
radi ati on may,QTRRRLR.or WhENylhEr @x6IeRE ﬂe@&hbpsfsaén*&@tthap%Tafg%bn@& spatient line
305p, which nust extend out from shieldi ng assenbly 200 in order to be
coupl ed to t AgepatiosntysE®ringisdipg 8¢h9 GATOIGPOTn order to be coupled to

shi el ded sanpl e Vii @l p8%oW dhht, R8RS &S ax%@hteb&kwﬁmdim%m&% R el
personnel, who ogerate system 10, are protected fromradiation by shielding

assenbly 20080 exéept dese RbaEr o MBEIRANBHOIARLS AAETHA30SS LRI (Dl ace, or
when opal i tyinGiamd &18herksSst & siReMich SolfkRlid Lot @hpel BRAL&Wt 0 sanpl e vial s.
During infusions and quality control test sanple collection, all technical
personnel ar&BOEyHts Al e erboaeer!ibabm Aeordraieairs ectaf Se%nced from
system 10, iJkeRhd@hbbAma%OladafNPASME R ntOserRel @ﬁﬂm%&téauﬁtb RGadih@oi nf usi on,

and, according to some preferred enbodi ments of the é)r esent invention,
system 10 i roPusEsmay djvamence e Hobhand s commpaiciion g ibadhm &s30per sonnel
~that an i nfysbRRr b$e@ROYhalkyOcohBl SesPldGfes cludte AKILDY; BhasBp, Mithyr ef erence
back to Fi gures | A -and 1C, system 10 i s shown including a |ight 25projector
100, rdunt ed Corﬁseﬁmrtdnim om@rﬂpwc fogateth 4 sepasale paglded veakh dgreréing |

proj ector 1QQ; S&Bfﬁi &P&fsthf%e hiteahite e%lbgﬁ'@{enié%'féjbottiecﬁ? 1%?1%@31 fé'l@dep)el ity, when
punmp 33 is punp eluant and elution is tak |n%ogwace wthin generator 21,

or at all |t%§akh%ié?ﬁ%ﬁﬁ3®8p Fsofstngsi Yig teinsdine cBEdidagy qbbraigrris
enbodi ment Smt&é?@ced fn%:eﬁl%%em%l@be@uﬂwmop rt)céﬁ'ﬂi‘:éawglh?e flypte is being

diverted from generat or 21 into waste , 30 and the light signal

shi nes st eadl ¥§eiGiHet bplawen Gaiencian Wik Figues 088t ed through patient |ine
305p, 2@r Visa vefi$an méﬁgé%dém §:9n 9b Ft%ﬁm%flﬁ)é)éiﬁﬁ}%}ﬁ'g Rast@pd¥iojzect or 100 shi nes
a light havi ng a first color, {o indicate that eluate Is being diverted to
wast e bot t | EIBIely gh aptrenio SHith Bate2T B grAvidea dirpugh apeareol?dd o Wb f erent col or

to indicateglfial 1033t 13S 1REHMIbe biduQRd @Entita) PakdBRLard hrBr8Q5p for
i nfusion. Light projector 100 may further project a nore rapidly flashing

light, for BXBIfIP&mPHOrastyBpiext %étf@swhﬁv%eé@@o%@m%ﬁt\w& Y&k bol us of

radi oact i vi g dbéy&ﬁiu%&qy tenbihengd tH@-ltd@md(Etpnt? %Vdo?lﬁisfféﬂcﬁ B&bwl,nforni ation to
techni cal personnel. Alternative neans of orm ng techni cal personnel

that n 5i nfshan o bs splsk Paging 138 é malyrehivderatsd o W"B@ﬂn&tféﬁfwﬁ?’ system 10,

for exanpl eypiRGhdddi AGcaMdiabhExiAh RISl mPtheihid M}Eé%%gqg‘}%'a?b@&%nor readabl e
signals that are apparent at a distance from system i ncl ud mgml n the
F

control rooigvation of approxigiisina irden BH desperato, @ lapeiordreg! pletfamt Efnat e
embodi Ment g, oS3SE&MikDbrlaPGh HESS1 AN indks, RARFApe RS rGANISREAL Qfonf OF quality
control tests, and circuit 300 is expanded to
which wheels 121, 122 rest. According o the illustrated embodiment, opening 139 is
30 accessed by lifting panel 134; just within opening 139, a shielded lid or door 223
(Figure 2A) may be lifted away from a compartment of shielding assembly 200 that
contains waste bottle 23. With further reference to Figure 1C, it may be appreciated

that opening 137 provides access to other portions of circuit 300 for additional
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10i ncl ude el enents for an automated coll ection of eluate sanples for
activity neasurenents, via the on board dose calibrator. According to a
first set of these alternate enbodinents, a sanple collection reservoir is
i nt egr at ed wotoewseneui t 300, downstr.eam of di ver gence reaiuyeoidd¥fr and in
communi cation with tubing line 305P, in order to receive quality control
test sanples of eluate, via tubing |ine 305P, and both 15 the reservoir
and t he dose muaitétanctrorcedyres. busk at @dnging eut gengeatentd asfpedtbbe domesinknts Accor di ng
to a second et Qf 3b(5‘%§§/11?1¥ a%]gdglggaegcg;;gpodl ments, waste bottle 23 is
configured to receive ty control test sanples of eluate, via
tubing |ine 305W Ftam@saembf@m@@qubﬁm}ro ingvhight eatprated djuiliny eonghi tedidi ng
assenbly 200, i | : n greater
detail bel owdre%@%ﬂéz{r?}{ﬁﬁégﬁ%%hmﬁ Ee @qgéﬁgm%éi%%gﬁgg@\igﬁh ?g?ﬁ% enance of
system 10 requirstios, minesemyt 9 wigteviers becoytiurdsn2Bne, peh oligiedoyeselisy access to
waste bottle LSy 2 f 131 of
Shel | 15 1t "motT P be Bor et har i Sehay Saoosy il PP ab EBEE 01y

trained to ewptymapistmehoome empgliagntsdl gesernhemay bapley @laerpeiati@mystamned in
waste bottle r radi oactivity
t her eof has Ogétfaé%él%etﬁgt\?v a&%ﬁﬁ%ﬁégﬁ%&%ﬁé{%@ Ergms P r‘?n bl ?’e ‘h%39 IS

pref erably | oEpRraithnat reyArse Penosts | @rﬁﬁ@ﬂap@éﬁtlﬂiéémeW@ﬁem@lcwmﬂ?@et and
appr ox tel el evation of
appr ox%dr:gt el % tgeﬁ%ﬁ%:l%e‘ta%m%%@ggn %%?é%%go&gm%g%wﬁ&fggga%?mpI atform 113,
or at an el eszatrbtohitoh iWR&D%ﬁM?%IOYC@HﬁIWdé@bG winttadipegpeeiz et o a ground
surface upo s i I rat ed
cbodi ment . ey s BE TS 0 523 BESramfRERhE AR bl Bk PN
openi ng 139, 304 nestyibe erdtbured do it thowrstcans’ YeRisgfLiogumapirimin thetubinf lingg away from

a conpartne t le 23. Wth
further ref g&%%éﬁ‘%ﬁwé‘ﬁ‘?’éﬂﬁémgyl”g‘o‘ﬂﬁe"p&gg%%gg%ﬁbgge }4\%&%%8}% Z%% ng 137
provi dés acdesgdipetivithelthponed ders bolowa arigiodlthsgold or addi t i onal

TR ntenance brOCAAEES (5K AR GIARGES.PUE A08! BLEE. SheARdLor o her

conponents of circuit 300, as wl scri be For those
enbodi nent s T@ESSSS]Péioewh@h)aﬂerﬁmwmi @hlﬁaﬂt*@fmééﬂ qi@b!ﬂ 13 fogenempt. Medts are

perfoi med and/of, aW}Qrgﬂﬁ O(?r;x %Joql e&éerf?rHlee 9?’1%9% Nob &l Ay Bh¥edh gh vol ume

Soper ati on, managenent wast e becomne ensorre even though access
to waste bomthemzz@o|pgstg1réamgcyi4flawhlph h(é@%l‘dseﬂ@sr Idesnshii bedindyéve. Thus, in

order 4o fagplifate t%ﬁ%}?wﬁ‘i@l{‘ﬁ%ggﬁ'éam%‘&&@s e&%%ﬁ%%&%?zss tem 10 may

enpl oy a separation systemto separate salts, Inc ng radi oactive
el enents, f fowmedvatieper stdgece e bmplidh and @PMW?@HI%W%FWCP@V@I&@@ osnosis. In

an evapor at g g% Mfﬁ?chﬁﬁé%ltc%%mén&%o:%@s%&ﬁat&q%ﬂﬂﬂﬁﬁkné}% tnhhhﬁ)l ffe. bS

evapor at ed e 1n reverse 0OSNoDSI S type syst e water I S separ at ed
fromthe sate:ﬂ@lwahmanuat Fgfpr rr@ﬁk&@ém@@vﬁcplrdmpmoweﬁnmmnmui odteiwe, via a

radi ation d%)e%fﬂ{ rcfdrcﬁlcpfogfr‘% {)Rf %pgd’rgﬁr@dcc '?@p&rsg NG & Eno%r{?d 194 her

enbodi nents, circuit e configured so that t waste nmay be used to
pur ge?di r fmelmiqwntoawmssm Heswhi h]eqﬂéeﬁchéﬁéﬁ torholdor ghenided fai tide bypass flush

that was de@ﬁ'&ﬂ Qﬁlgan%l%%ﬁles REK fn%s%lsyst% tl@,rfor example, for breakthrough

testing and/or calibration, which will be described in greater detail, below. An
exemplary test vial shield is shown in Figure 1E. The test vial shield of Figure 1E is
preferably formed from Tungsten rather than lead, for example, to reduce exposure to
30 lead, for improved shielding, and to reduce the weight of the shield. Figure [E
illustrates the test vial shield including a handie to simplify manipulation thereof, but
alternative configurations of test vial shields have no handle - for these a sling, or

strap, may be employed for handling,
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15t he radioactivity of the waste drops below a critical threshold.
Figures A and IC further illustrate a pair of relatively shall ow external
recesses 190, which are foinied in upper surface 131 of shell 13, for

exanpl e, | Ry®%delsx$9 catch any spills frominfusion systeinangpf recesses
190 is shown located in proximty to post, or hanger 141, which hol ds
reservoir 15, and in proximty to 20opening 133, through which tubing line
301 passes. Anot heﬂdmmm&api@&sﬂ&)csmhmm*nffmrhiemédbihr}&tqarmhersﬂeﬁme 131; a

wi dt h and depth, o C date st or, echni cal
docunent ati o arédé 8@! ‘éﬁlglb?w&?‘%“ i Ova[ 09 sys"twé%ﬁfﬁl Shiag% 7%, a technical
manual and/ ompem@EinatreRaM0e ch@zl’eﬁlS/ trangpoﬁrhzmtéﬁutmtcframmqarfmrmtoehccﬂ;dﬂof( Fi gure

2l %0 251 nol ude ity FORm S P ecesdes It T o arBteath Srsei e ol d o
shi el defl t estl&Wihakof, mhil/(ﬁlfb a:@mﬁa_anon&msrasmpﬁre&pmmm:acntbusq 10 oS yis i 8Mag 0, for
descri bed | nPOrEALEP QETArTc B o AT Y EaBrar) RS Plral SHTBIE | s shown
in Figure lEdekat&dtlEsdm Wirady isthdied m‘occaﬂurEé gt\m:erdi@ tb Sorp efitexadedny, droomed from
Tmproved shi BPG G ors I Bacs "ERE WS DAC oI RS BATBIe O gure I F
illustrates Maelpteestcommalshsbn @kl radivhasice mgqta(dmaandiae thao ciainzt inf yaste

ran pul@tl Oni)otpe 53? Hx%}}lznlﬁlc%ye%l I%tgérgt% mYoebl ??folr g%grarlrxtﬁéc%%d 1nn%tme§t 8hefd§| shi el ds

have no’ hand I"oye handl i ng.
Addi ti onal reéegptacles: 180 baris. shomn forned |n b|n 18, on either side of a

handl e 182, whic f?‘e(r?gﬁl %staat resecrﬁ\efe VIEW ofs?‘u c? s emb ];rcgimnf,gelc!mels'

Techni cal per sonA&® tAFUES " Eonveni e yg%?ans G 2P Y8 st or age
area for a C@iﬂoémtmmmfézfs p&sqmnhnvamonf Blithextanpdeap F@naﬂs P& andyt duegthet, ubi ng
lines, etc Qe %grec%ateg that (épepmg?gﬁ%aac eresﬁlrf%ce%ig?%eﬁqgéﬂg\fqgl or to a waste

cont ai ner vvh”neyse ['es itied of wast e,
such as packagisng afioiror tbe 2311 ofzemmllambcf ﬁmpﬁn{g aes:;nbﬁm:too(,ewmmwéqwaﬁepoa ted

therein duri i nf usi on_pr.ocedur Accardi.n one or
nore additi %&}gl %‘38 ap‘fozg‘@faggmérﬁgef%rcom YA (1)(?11e t%Dr : ne;}’-ﬁow'}b qgesg??d%)ornt ai ners,
for exanple exﬁr@ple,(gmemwr Eha:ﬁﬁSusamdt’r@:lucdmdt shaait! |bveoma31medc(com’mgno t han t hat

contai ned in waste dlnto |n 18, or

ot herwi se fittad e“ﬁ %nrts %‘H%t&n 1 en§ﬁa ‘%ﬁ byféde“’%@g aégefePSLrlﬁ in 18.

Fi gure 2A i S0l mpee &hpec;ta geemsoe\ﬂor@kamme ed ﬁkmra@ea&smnb;bqra@@@iﬁc&c@dbd| ng to

sone ts rese invent i r ef.er.enc Figures 1 C and
™ Slet nero gty SRR BT by SUSUAAR el 2Uf Face 131

of shel | 13} m@rmmaﬁiemslﬁcam%&ncth@d for bardll Ed)lﬂo@‘@hrbugﬂﬁﬂw mtsinalcgnml:e:wakl 201 of

shi el di ng asseﬁrfgh %atse c(i)wér ence vetaves dgf eemgféedt ﬁel}leﬁe%e%owq ar ttﬁrent Si zed to

contain a radl Orssrope-geiterat or exa generator 21,
previ ously |gmtcmmm©eedat altimes Houfaets bﬁhmmhmamahbodanw diemgllf[m)e alternate

enbodi nent s t enclos b%/ 1 ks e enough to
hol d nore tﬁ%nﬁrdgon’ ‘“gg &E&n SCHSPTEX en D mg’ fn%cey(\ﬁnc? éiglsné 1él(f/s e%} operating

ef fi ckency fdiition, a reservolr for dccumuiatmg, eluate may “be included in cireuit 300,
downstream of the generators and upstream of divergence valve 35 WP, in conjunction
with a second pump, in some cases. Embodiments including multiple generators
and/or an eluate reservoir and second pump can be empioyed to better manage an
activity level of each dose, or patient injection, for example, as described below, in

30 conjunction with Figures 12A-B.
According to the embodiment illustrated in Figure 2A, opening 137 and door
221 are located at a lower elevation, for example, with respect to platform 113, than

are opening 139 and lid 223, which provide access to the compartment being formed
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20rel atively high volunme operation. In sone of these alternate enbodi nents,
tubing lines 304 and 305 are each branched for parallel flow through the
mul ti pl e generators, in which case divergence val ves may be enpl oyed to

al ternate t{g .flQwsihrough the generators, one at a tigmgybfplpers of
these alternate enbodi nents, the nultiple generators are connected in
series between tubing |ine 304 and tubing line 305. In 25addition, a

reservoir forpacgusnaliabi @gh@ldqaegta@semw e b tekdigeed BorGd T fred8Qiy _
downstream of  the g ggratorsﬁgnd ups am of dlvergence valve 35 WP, in
S

conj uncti on WAPHE FhrnElurtp s Seprals m&éﬁécgs] » E958eR TR PP g

mul tiple geneﬁaqmrzse 1ERE bR roaNarfpeh@h €271 6 FRILMA) vkt 15860t YA 1GaN be
enpl oyed to beé nanage gn activity level of each dose, or patient

inj ection, foFdese &> Vel EeRr g, b‘éh%wc%uﬁessé@afﬁjShﬁ@mgoﬁdw@th Fi gur es

12A-B. 3 A@ﬁ@hdm@;ﬁq@m@m @dr@@ehxzmélyais batsie, @t@chcb&mﬁggwo&cZA Openl ng
137 and door 4ﬁ gcated % | ower el evation, for exanple,
respect to pHﬁ?F%? mpp ”wP%QEtéPﬁgab@ﬁﬁﬁﬁnt§§ﬂﬁﬁ8mlWam§2§°Pﬁh%%H3%rOV|de

access to t hengoppasnthi®pict b&h@@w@@rﬁd@ﬁ%mc@:&bf@w&hﬁ@&@%ct@@35 pfrwe&dhi el di ng
assenbly 200 to contain waste bottle 23, as EVIOUS|é descri bed. Wen

panel 132 is WBRAVHISY! PPHRISARPTMESY ke BOHICT P40 1B B AT2ORMEr at or 21 may

be lifted OUtstaané)ﬂ'di’r@&n@ﬁﬁ;ﬁﬂrd@@n&a}ﬂﬂ@n@d{o@ZB@&tﬁMﬁiﬁ@cd’ﬂ?ﬁa@c&eﬂth door 221 of
i ncludes_its own shiel ding,

S|demall 201. A ht of generat whi, ¢

may be Bet mee/}fcafﬁ%ﬁgwn%f% a?&aﬂe BP%WEP%& gpsemtdlp i 0igeontaineg &
according to iS@dEBrn@{rsQ{l&ﬁr‘éeﬂFlgﬁﬂBOdl Bp&Hirgs 087 iRe3pLRISRediNMBIMbL G ot hE

el evati on of each of o eni ngs &37 and é@/mﬁ%ﬁ respect to t he | owel nost
portion of tHEPENBREL! §?9h€r%f’vu ECSPe 10 JRt e U o RiaHatel I ¢ ¥ #bt  and

appr oxi mat eI )éle%atfo@%ﬁ‘appirdhzﬁ&t@?ﬂ()'Er@hefs@-@itﬂ fe&@tt&o@ﬂ: LEH0BFHE usdnans@ for
tor out romthe corrpart nment .

t echni cal 0 to lift. gen

10Accor di ng ﬂ%la é%ﬂ?ﬁr@glﬁhﬁgaﬁ%ﬁf‘“ﬁﬁ%ﬁcgﬁ?@WQHﬁén§§§€ﬁﬁly 200 is
cont ai ned i n std@ryaadd NBLwISEH MGt @ Ofrarfbv@ill € dfhysicAPENhAGS in¥8drand 231 are
| ocated at an eJev tlon of a rOX|nater 12 inches, with respect to the

| ower surface® OW‘%$%F¥HWH?@3 10 GSASTAIPT 2 o] evat i on of approxi mately 19

i nches, w ]E h rﬁSpﬁgx};rﬁimida@Agfﬁlﬁhmdnﬁuﬁé aﬁ@owmm&ﬁﬁgng@Ql&waJ?jos 122 lreS'L
Figure IC further illustrates acce a 132 including a 155ecur|ty oc
138, which ndt&Ee it ¢S g isEok 28 "@Ylak%lf’%ai‘ﬁ TERBIRIIH! Bilgtire 2B, in

order to ||%&ce@ﬁﬂ@tﬁ@ug}@oﬂﬁtﬁgﬂm&rsh&ﬂ-m and which Fl@ue@8sd %éc(@gam 2A3fA ;th][ler
I gure (6]

illustrate a lid or a door 225 o her sidewal |

shleldé%g as ST eBEH° Oﬁﬂﬁﬁﬁmgﬁﬁhﬁﬁ % %ﬁgﬂﬁﬁ?z%% ??ﬂ%ﬂ@ at is

?ﬁ cez 8 ible t ?mntgimvmleﬂmgml@m@gc rshed elmoﬂb%r dc%ﬂd;;]m ]giﬁié\ml &taéhgg%)t egzgdi acent
e conpar ose S ach o 00r S are

shown bei ng ﬁggﬁbﬁﬁggﬁ?mgwég%g%g gﬁﬁ?ﬁﬁ‘ﬁ?ﬁ@ﬁsﬁ“héﬁﬁd%%BWHéPmﬂogr 227 is

shown att achess, boy isiigened handR33D)2 12038 her 274 ﬁgﬁctﬂm G WMRingAqibl ustrat es

each of lid 223, and d rs 221, 225, 227 inclu handl e 232, 212, 252
and 272, resﬁ%%?PW@Fb ?8P%ﬁ59¢ﬁGOPFH“§?§”§ﬁaﬁﬁﬁ fresporting 205 227, in order

to proy de age@s8mbAs, WdhCoK bESPORHiAGs 3A-B. Figure 2A further illustrates

optional thumb screws 290, one securing lid 223 to sidewall 203 and another securing
door 221 to sidewall 201, or other means for securing the doors, which are known to
those skilled in the art, may be incorporated. Each sidewall 201, 203, 205 and the
corresponding lid/door 223, 221, 225, 227 thereof may be individually cast from 3%

30 antimony lead, or from other known shiclding materials, and then assembled together
according to methods known to those skilled in the art.

According to the illustrated embodiment, doors 221, 225 are hinged fo open in

an upward direction, per arrows D and C, and, with reference back to Figure 1C, a
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25conpartnents, which can be seen in Figures 3A-B. Figure 2A further
illustrates optional thunb screws 290, one securing |lid 223 to sidewall 203
and anot her securing door 221 to sidewall 201, or other neans for securing
t he doors, i known to those skilled in the art ,

i ncor por at ed. 4%%? 3guidewall 201, 203, 205 and the corrgggg%g?ﬁém%ﬁd/door
223, 221, 225, 227 thereof may be individually cast from 3% 30anti nony

| ead, or fromu@hhemnpkRemy shireheidngnhdmatanhicbsors and 22 h@n, asseib@dnt oget her
according to t hods kno to_t hose skil@gﬂ inthe art. | According to
the il ustrat BEBHBEIFHES L0y & s225am Ty clpsed pypdeguidespenst n an upwar d
direction, pefipn@fd @W&hkkRpssdanclap@or Whihhlin@becenasobaedentonFhur 6.1C, a

| at ch conmponent 191 is proviged to hold each of doors 221, 225 in an opened

posi tion, theP&BFRasE BRPEHITN § GRS 9 PLSPSHY YiFH Al FaNT iy Leideed, which
coul d pisnch/ cedusbt dnu@RIoS syferdt WCHANHGRL tP ShEeMBHinRAd/ ©fvhidubig | ines of
circuit 300, when in #he nid%} of % Wainégnance procedure. Figure 2B is a
perspect i ve ViORROBT! § ¢ RERoHE: Toue B AEUSE 4B PHeReSEsAikte ey o6ty st em 10,
accordi ng to &M@ POdLd¥BatS to fotneMtibedinead C RiGRMBONSRkI Bkni S mount ed;
Figure 2B includes an enl arged_detailed view of |atch conponent 191,

accordi ng t o CIREMEhbUdN TS TIE TGt e FBIFPandREfafs 21ty Coddient 191

including a figmsdorPipdndi®Bio deerResRaNsh Ng3, 1105 dRRHe22A8ver i3 ASeRENd pin 195,
correspgndi ng to door ré2(]jﬁ; each Fé? i%’ai; 195 includes a | ever end 193A,
193B, 10r espeBPFHRry; *drdod Rsrdi % - 1YBEvalgs A crwfectidgeld ] An edge
of each door 22 lLipoR 3funindROBoRPEN] 115, Bby HR0HEst ARThoidd%2nd 188, PUsh.Past the
hol di ng end 195B, 1938 of, tge §or,re}pondi ng pin 195, 193, in a first
direction, pdPeSFERRPENe BRdYTHER Tt BEcidyarse v rREBE PN B si de S95 and
S93 of each ep@ndQ8BpectifS3Ric 39Atahd SONG 6O $n@SPOM ARG, JnBVBE cBRGrohTRA 193A is
rotated in a counter-cl ogkv.\,i se di.rection, per. arrow cc, 15thereby noving

the correspondichgaHdPdi g engtirg e cqunsplotyvispliecipy P 6FOV ke cl osi ng of

doors 221, 2ZBrebhonfvmedidloorddondigl RudiReld oye! Bisgho soEPOReBt:d91 in an open

position may Pe, seen in _Fi urther reference to Figure

re 3A, . Wth f
2A, accordi n§'t'§e8 ‘iLPé’m&rzéffzggr §8°ré%]oa?fh]é%‘f?sheﬂﬁb3tlﬁ‘éh Fereoaet 1P hireft i on, an
edge of door oBaboevier haps: @eoh i 10 prevent door 221 20from bei ng opened,
per arrow D, if dg,o& 225 i's not %E)ene . per arrow C. and an edge of door
227 overlaps an edy8 fBheEEFesv8 Mgy e e digpgrsons srefrsarBMdgbpened i f

door 227 is 8pihe pREMCHverPSH, sk QWS Boorans ovlapi@er of1 b bavard.ver | aps door

227 to. prevent door 227 from belng opened if lid 223 i s _not opened, per
arr ow %’D Thud°oME e SEeES pf’%aéroé"oih’dgﬁiqoﬁ%% 1S BRAPEXREAP B §SY et an <91 and

cont ai ni ng gen@batMovadapk &n 2RO BF doos Y51 @Rk aALLY228 HbavRAclRERUGN a
sequential o oeorr] IZE’PL‘; %Et olplexged,z p%e:r)" ar?‘c?vg B?e(l)n%ra% edge of lid 223 overlaps door 227 to
prevent door 227 from being opened if lid 223 is not opened, per arrow A. Thus,
access to the compartment enclosed by sidewall 201 and containing generator 21 is
25 only systematically allowed through a sequential opening of lid 223 and doors 227,
225,221, since, when generator 21 18 replaced it is typically desirabie to also replace
those portions of circuit 300 which are shielded behind lid 223 and doors 227, 225.
The routing of these portions of circuit 300 will be described in conjunction with
Figures 3A-C.
30 Figure 3A is another perspective view of shielding assembly 200, according to
some embodiments of the present invention, In Figure 3A, lid 223 and doors 221, 225,

and 227 are opened to provide a view into openings 233, 235 and 231 of sidewalls

203, 205 and 201, respectively, and into a passageway 207, which is formed in
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225, 221, since, when generator 21 is replaced it is typically desirable to
al so repl ace those portions of circuit 300 which are shielded behind lid
223 and doors 227, 225. The routing of these portions of circuit 300 wll
be descri begh tggozenpuncti on with Figures 3A-C 30Fi guperdéeshsosanot her
perspective view of shielding assenbly 200, according to some enbodi nents
of the present invention. In Figure 3A, |id 223 and doors 221, 225, and 227
are opened t gidpwaVideomonicely dontpartopenyingsco2@ds v2i3h bardd 22 Hasgfegiydewal | s
203, 205 and 201, .respectively, .and |nto ssageway. 207, .which is forned
"0 o dewal 20203 GEREEH K Pl D atnk M et R T IR R A S Dot 11 €
23. Passageway3 2omed is aphdvwtcrextierai nopningr23d cAb loyti@llongingigdeaict 2203 and

havi ng a groqQved extensi 213 farnmed. | perimeter surface.of opening
535 " opt | YRt AR o s efba5St Pt BRIk B B8RSk ah el ogat e
strip of resishdpenbpsspleashi is shvawnbryg anogeneriphd ylaathSéapeeerno®Stskdti on, is
shown bei ng nou da .a.length of pass y 2Q7 haol d | ines 305w and
305p in pl acIem%i E}E‘f’ﬁndp%sgggl elii/\clgffg %Wﬁgﬁ‘}g@g‘ﬁy ggg‘\,&@%ﬁrr@ 'S eftfl%ilﬁr%% [Tatfes a pair
of passagewaysr @Glaagmdy251g anditii! ghwlachearé Grmvedlasggoqgroowesrtion o porti on of
si dewal | 205,..an ot her pair. _passage < i and 2l 50 ich are
formed as gr‘%@"é@ ﬁﬁ agdpa)%ort elrgzﬁrcgoﬁp dgsfi%%v?gi’ %ﬁ%ﬁ&i{”r@ﬁqﬁaﬁ%é}g}] eapl)\%rti ons of

t ubi ng ci r cupo BBt d@fkangusidewdD) 20t hrougtngpd peaigewsyshiRTrcui2 5db, 251c, 215i
and 2l is shown..in, Figure 3B. Fi 3R..ild.ustr s. tubing.line 304 being
Fout ed t hr ouiEpaL Bl AR G S S g PP LB R P bei ng

rout ed through passageway 2150, and both waste |ine 305w and patient |ine

Chr ough orooved G Sna SR DR PHaMErs BTP s s R A e S05p
further extemdglsutiver wbihg om Xhibelnd rngpdaberipagsa2Oqy X160, aekbarpl e, to extend
Accor di ng t o FRaTFrF U RadR RN RlE Pkt o a 08kl b Dl Y
shi _eI _di5 ng as@éwtfhryh_cﬂé)@qndk)ylrdagh g@og&i@:@&‘ssz’m 2i3ab onge hottiehg!am% mdtéemt_eof , can
ther et hr ough ™ ahan it i BT SunBA e Mgl A R 2bE IR PR B of "each
passageway puetwantsophinghidhy wpd/sanfaced Bikiishg! of (FHidvee Or Pespdingdiong t ubi ng
ther eover . WURUTAPE ROroyBFBranbeteE L GaRRa t RAulhd s SRRy o0 By om c ot e
that the corpaptoentblddempededph Gerdeinen| fa2@dic maglathayessy whajges mat chi ng an
B I s & G O T A T SR A

depth of cach passageway prevents pinching and/or crushing of the corresponding

tubing line routed therethrough, when the corresponding [id/door is closed down

thereover. With further reference to Figures 3A-B, it may be appreciated that the

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

25 of generator 21, such that generator 21 i ‘keyed’ to the compartment, for example, to

prevent instaliation of an improper generator into system 16, and/or to facilitate the

proper origntation of generator 21 within the compartment for the proper routing of

tubing lines. Alternately, or in addition, according to alternate embodonents, if system

10 includes & reader of encoded information in communication with computer 17, an

30 unigue identification and/or data associated with cach generator may be provided, for
example, in a bar code label or a radiofrequency identification (RFID) tag that is
attached to each generator, so that the reader may transfer the information to computer

17, when a generator is installed, in order to either enable system operation or to
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prevent installation of an inproper generator into system 10, and/or to
facilitate the proper orientation of generator 21 within the conpartnent
for the proper routing of tubing lines. Alternately, or in addition,

accordi ng t@sa3lhesnat e enbodi nents, if system 10 i ncl yges;ssyebeager of
encoded information in conmunication with computer 17, an 30uni que

identification and/or data associated with each generator nmay be provided,

for exanpl e, pBvide Handieadetd Bbekr @it 28 ifcatdt@bERIGNEY bdetl@Riailfd. aat | on ( RFI D)
tag that is attached tf? eacq ﬁenerat or, SO tpat t he, reader, may transfer the

i nf or mat i on tGUEHAPHT BrVITT (e LOGERr BEBE'Y 7R Irel, Y4 R or der to

ei t her enabl epreysddemaepasabn 189l Gmdbing, pHit0\codputan 7i Mdrdatd Hhertedatihie user
that an incorrgct] ener at or adz?ﬁtﬁg&)n instalbfgﬁ .course a user of system
10 may, alterWHfB| &,OYFPa"ﬁEPé‘f‘“’I § M YR t e B4PTCEEPFBYT ted on a
gener at ar | abgdtaired. marki ng, into conputer 17, in order to either enable
system 10, or to receive. feedback from ut.er. 17 that the incorrect
generator is 5i nsfr: igPicgq further ﬂﬁlmﬁsﬁﬂgga@g@ﬂ??ﬁ%ai’"flffifscﬁﬁa@f B§ P ewal | 205
i ncl udi ng a \abMeoatidialiefgef @Gept AEWe i2&3yntddntcbewbhedletliby eregenge val ve 35WP
is nmounted, to be controlle one of .the servgnotors. (not shown) of

byt em 10, " arit AR GRQT S8 P a0 g et g aaicers g sos AREGH By Het cot or
25 i s nount edhctinityadesdioel R thoseled in25hidtdad ved 25 £ 0dscxeavniamndafdriam 100peni ng
325 (shown in Fi B),.and, with reference to_Fi e 3B, tubing line 305
passes?gver 85%%(;&%%&’%516#%?%\%)6%{%$r‘%%e‘&ogﬁo E@F‘ggk %ﬁﬁm &rg gﬂsty of the
el uate, whi C@a@ﬁﬁﬁ%pﬁﬂ%%%@h@?&teoﬁﬁ@ﬂkﬁi aregegtﬁa as:amgr (ﬁm” iaf’@%ﬁ? tEe
positioning, Wthin e _conpatt al ent encl osed si dewal | 205, of the
conponent s of"as?%‘éhcﬁ?férf’l‘%h @Oﬂdﬁﬁﬁ%wgﬁ QE‘}%P@WPU% %p‘(i?ﬁ’ioﬁlﬁg*é’flél Hown routed
therein, is tagpdtdeatacdohy bpeidwidi 10y, dfhe: eenpoRenirshelorduRt Bdsion a frame 39
as a di sposabl e. assenbl y 390, enbodi nent .of which is illustrated by
i gur es: 3 Do SO RRRE g st oo el B By pbticGe diotmuuRbl y 390,

and Fi gure 3RouSiedinparaRee i ¥ gispiseide abadseratie 388 an Aebidingr HBch e

enbodi ment il ug%@{yﬁgu%;- ure 3D, frame 39 is forned frommating trays

39A, 39B, f o Ak ed from a 20t hernof ornmed plastic, which fit
toget her to capt Wigyre IQ8rglhashwaenyicantsddadsembliy 896, axeElgfrebptid On to a

por ot er_edge ol L1 A% 32y Chvargenas ual e, JoUE, fndportfens ol ol van
| ine 305w anflarpald iefirmbd fiem 38Rz vhysguone 3BE forl dxuiaple absd e per i net er edge
divi ded) | 0,2 Lht sty Shde 3T, 53, 3600 I3 A% 3%, SBPORL G, gy T de 391,
relation to a perimeter edge of frame 39, divergence valve 35WP and portions of
eluant tubing line 304, by-pass tubing line 303, eluate tubing fine 305, waste line 305w
and patient line 305p. Figure 3C illustrates the perimeter edge divided into a first side
391, a second side 392, opposite first side 391, a third side 393, extending between
25 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 together,
according to alternate embodiments, mating trays of frame 39 may be parts of a
continuous sheet of plastic folded over on itself.
According to the illustrated embodiment, an end 404A, of eluant line 304, and
30 an end 403, of by-pass line 303 extend from third side 393 of frame 39 to couple with
divergence valve 35B( and an upstream section of eluant tubing line 302. Figure 3C
further illustrates an opposite end 404B of eluant line extending from first side 391 of

frame 39, alongside a similarly extending end 4035 of eluate line 3035, and ends 406 and
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25first and second sides 391, 392, and a fourth side 394, opposite third
side 391 Although Figure 3D shows trays 39A, 39B individually forned for
fitting together, according to alternate enbodi nents, mating trays of framne
39 may be padtgehs@ continuous sheet of plastic fol dedreyanyQmaitsel f
According to the illustrated enbodi nent, an end 404A, of eluant |ine 304,
and 30 an end 403, of by-pass |line 303 extend fromthird side 393 of frane
39 to coupl e 4 bhpaientéing ditpeny shyeli35BGvansheativelyp stteeiam fsectdon safe el uant

tubing line .~ Fl e further . i)lustrates an.opposi end 404B of
vt 11 ne exeanang Aot bi e 38, b8 2 ARuRE ] g B
simlarly extetdy wguléndh#QGbictingakuabl 200 Neshi80H, beamaecandsth4QG: tamdg 407 of
patient |ine .305p and ste ldr 05w, .res t.ivel ext endi ng from second
e 392 of ot e PG G BeTHb e TRB5E bk Seks L B AR g Lpvir d
fromtray 39acighsrathetanvoedandinpiupard, as khasindifmgt apmert)| Ref200p badk tshoul d be
appreci at ed that e tubing |i. fCcl.rcuit 300 are preferably flexible
and wour - dr SBCm EP el BF el 1ol G sl P B AR IR ng o d,
as ?]hown, i f finos &mpxp@irdﬁcéﬁbr ciRpfiey ubmgenidde ROU intoFaiguir 001 I]i%rstiﬁmirtgdrh] uncti on
with Figure 3C it can een,.t t ore I ittings,are
bt ovi ded 1 or “eBlipreg el Brd SN Pt et s ST A2t eovplel I g 214
coupl es the 3&ctianmloborblmntratr Die tiB3@Zittng ¥13) viech 37y insepand afchdcki ng 312
coupl es, el vant._ 1 ine, 304 t i.nle (t. of generater . third fitting
3257 Wi on g haSEEd et BnENa LR B0 RSl AL R tab e 205 toCan
outl et port alipgewetainer302q o dotatoktlef23t andgthIdncBEpdoesicwasite line ne 305w t o
waste bottle,23; and fifth fitting 315 couples Lient |ljne 305p.to an
extensi on t nPBs At Dbl hh08e 5oL R0 Sl BRI e Gt ¢ e
| i ne). Each lofe).t Feeh b tht finggs 313123113, 3B 3]5 Bdvbe 1% Imaytybe nef bt he Luer
type, may be a t uitabl.e. for relatiwvely high pressure applications, or
oy be any oviertas RLETEEE S ottt B LG AR T The art
As pr évdi ousltypareaitid loned to thenskigehartbdot. 21 is replaced, it is typically
desirable to alsq _replace those. portions. of,circuit 300 which are shiel ded
boni na | 1 223 aRaPaRsrel B g B kiR o bl PR RGN o 6 n oy ot em
10 i s noved deoradlenewssichiecetbesa pdaigns dflveser IPOnthicnse sijdebéelieplicaced dail y.
Thus, accordi t idustr.at.ed 20enbodi nent, .t hese poriions are
conveni ent | ;'/ﬁ'z Egﬁlé °t°§%§i’ ’h‘“é'rs ’ %19’ T Ehggreemggl}w%‘gh%%%%%n 1;81"%6%%&5’6‘& der to
facilitate netachdsl hespeedys mepbyablaandiaiie pltasemeniing whhd duassdri ng a
pr opet,,asse .orientation i i.Sstratio ith. features forned in
Si de\/\g?l 20 % él'gl'ﬁ]%rt’etﬂ§ﬁ§j?%f) %Srgéée%g%ﬁég%rh %gim&g trhé\%blygﬁdmoe% 1bdiilsver gence val ve
35WP wit h valhssseablydt.on ordecte ficiciie re2BB3¢ly spgilstenatilend ghlatanmnng | i ne ends
403 and 404A,with pass > : . q. .respectivel regi stration
of “tubing | PhEt AR R B ST BE i aa A E BT L el P
respecti vel yidewald206 égipst Bad.ifarexafipit ubingation nédieardsicd @8vaitdVR@Zh Wi t h
passageway \2&9\20 actuator receptacie 253, registration of tubing ling ends 403 and 404A with
25 passageways 2510 and 251 g, respectively, registration of tubing line ends 404B and
405 with passageways 2151 and 2150, respectively, and registration of tubing line ends
406 and 407 with passageway 207,
With further reference to Figure 3B, other portions of tubing circuit 300 are
shown. Figure 3B illustrates eluant tubing line 301 extending from reservoir 15,
30 outside of shell 13 (Figure 1A), to syringe pump 33, which is mounted to an actuating
platform 433, According to the illustrated embodiment, platform 433 is actuated by
another servomotor (not shown) of system 10, which is controlled by the controller

and computer 17 of system 10, to cause a plunger of pump 33 to move, per arrow [, so
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Wth further reference to Figure 38, other portions of tubing circuit 300
are shown. Figure 38 illustrates eluant tubing |line 301 extending from
reservoir 15, 30outside of shell 13 (Figure 1A), to syringe punp 33, which

i's nmount ed §@aaphuating platform433. According topbhgsiohdddsdt at ed
enbodi nent, platfoon 433 is actuated by another servonotor (not shown) of

system 10, which is controlled by the controller and conputer 17 of system
10, to cause agtddrungedluaat, ﬁ’@hhmi‘)seﬁf&rﬂo tm"ﬁu@ tupiRg 1A Ewadd, th@ao case the draw in

eluant, fromreservoir 15, Iine 01 nd then.to,cause the
ol toger o mevERY PR Bssprat By Rt IoR @ R T gt R e AR e ough
tﬁbl nlgI line 3802 ﬁ)}@é ginther 2g@reggapm HRA 303 Altobyk hagssttiade 303. IA| t hough
the illustrate odi nent i.ncludes_.syring u 3 ot sw e punps,
known to tho§@%§‘§inf3‘?té%Fhfdﬁs iyﬁlégeai’r”fnpssﬁa‘ég?Béglgﬁygeﬁ%p&t%@aw g 1€L?)Sﬁr% , in order
to dr 2}/\5? uahn;tthf: ﬁ@rﬁmrya:&eﬁzssatultedfdﬁ pamﬁ 3B, Cin[i)tmfptotd‘ﬂﬁg elhl;]talﬁfomtrbﬂ’ewghﬁut c: rcuit
300. t houg ot s I at.ed that divergence valve
35BG is fitté OrPPWpéW(fg%Etrth\?B{@\?g G ?‘?’On"‘g& Rl ora Ir’rtg)hlﬁ)ll‘}[ %3 wi thin shell
13 and coupl @pbr&cﬁhrgﬁaha:a;n@tglame veIRE SfiBﬁ)fsthte(iﬂm aivitevwlveofcrusyigt em 10. 10Fi gure
3B further illustrates s nmount ed a* q?g’si de an

interior surf&eEeE™ ‘H‘éq% W“.‘E"B“ %‘8 ﬂ%’% Cf”il dtP y%%n?%éfrgﬁpgmfﬁf ot ng |ine
302. Filter bblyslem 1817, |ike frame 39 for subassenbly 390, may be formed

froma herrmfor e aca shel |
structUfe to encl d%‘g%g‘?‘f‘ﬁ? @‘}&aﬁé %\ER‘?E‘P[@F 3(])1} ggic%"““%& “GFY 6\t ubi ng 1i ne
302, on eit heweri defaof offshdit Brto Bald filter 38X Fnd 10y fubomiizbedie Hinteri or space,
in between o Si i des t he cl |1 struct 317 is shown
el g anrapendanh w8y 51 o et G pired 5 FEm R hET T e ot
shown) i nsi dglagibehdst; kdider 317 may Rasenichin-steWstectlt gline®sedB18C3 tataai | s
SeCor di gt o PEBHE i Sl e Tt R bt BleyeSHTHEET Rl e T ousi'y
msnltl gmd aﬂﬂé’id@ﬂrﬁhbﬂd@ff\;ﬁfﬁiﬁ@@n bagking cidEd cg‘lﬂﬂicﬁci(ﬂrrﬁ,shdtlgﬂwﬁrer H&Ecxgif]’f&y_st em 1]9

i ncl udes noni t or : ic not, o is ications o
system operaSLhPBH”‘tcg‘%ilﬁfalﬂra?ﬂeﬁdﬁggéf%?ﬁag%@@ Pﬁd‘ioﬂ Bpri?f“‘ﬁlsgma% cgn%onfi gured as a

t ouch screenshb@n)rzﬁﬁ&isvlel input fromthe user. It should be understood that
conputer 17 is c ed to the ¢ l.er of s stem 10 be nount ed
W thin the i nter ToPSOsTe SRS Famadel: By enatroTsh b BT Ebn e 1A
shows conput&Ekyslcin m)wmtl:&dieio@sbmsdcoiﬁﬂ% 10 fornseysttedind@ts of ok pelis¢rect hardwi ri ng
to the2 controller o évs ,t aﬁcordl qft SqITe f %e %nbodl ment s,
conputdr 1 7778 b B ‘E%Yt’”ﬂ%%’}? tPEM TR @B T8 P Rat al | ows
conput er 17 efbatgposi ahtlmdlosmmmhmheﬂmfeeibw ﬁast@mytdmpsa@s porticans of
system 10, fr.om which radlo ctive r cording to

sone 30 ot hér SEHELUHERT &, 1“88{%6%% ﬁsf i 18%]’“ ésldesg Prﬁagé[red Pl & ed)ua]%or exanpl e,
via two-way sbz@&rﬂﬂﬁédeiy&e ifpot fdre the @ r blsﬂzce;ﬁd lﬂzfunégmtbednhm;)mfamter evien greater
oL LY BT SRR FOTRS bl P8 o R RSHSRURD, O Syt 10
25 space surrounded by shell 13. Although Figure 1A shows computer 17 mounted to
post 142 of system 10, for direct hardwiring to the controller of system 10, according
to some alternate embodiments, computer 17 is coupled to the controller via a flexible
lead that allows computer 17 to be positioned somewhat remotely from those portions
of system 10, from which radioactive radiation may emanate; or, according to some
30 other embodiments, computer 17 is wirelessly coupled, for exumple, via two-way
telemetry, to the controller of system 10, for even greater flexibility in positioning
computer 17, so that the operation of system 10 may be monitored and controlled -

remotely, away from radioactive radiation,
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According to sone preferred enbodi nents, conputer 17 is pre-programed to
gui de the user, via nonitor 172, through procedures necessary to nmaintain
system 10, to performaquality control tests on system 10, and to operate

system 10 @ .0pafsh@pt i nfusions, as well as to interagkbrkdohbdiigy user, via
t he touch-screen capability of 5nonitor 172, according to preferred

enbodi nents, in order to track volunes of eluant and el uate contai ned

W thin system 10, At@rdif@elko@e piefered srobodannp edrhoimerdfl imebrog:}anm'ﬂeﬁm per f or ned

by system 10, to cal cul ate one.or, nore s st em par aneters for the quality
ooty ol test SR G HEPPH VAl IO PR SRt bReT S T 7 mmy 50
be preprogr anyeaiohd quditetaab! teid dn styhenmmmmda;ﬁfamq‘ystsmsméampwemzn order to
keep a runn 10tal |y, or count o unit tine a given
gener at or enﬁ%ﬁ%}%‘d %Q‘yepﬁéws‘?@fagﬂl haﬁ%lu ‘asﬂﬁﬁ?ttoﬁ%}s%eé? 886’8?‘{19’€9each of the
count eds el ut irnBer lﬁmracﬁxdiﬁ@ioe}mfaﬁedbmbmgn@ﬂmen atdetkoetatirefiuras ofiel s:aﬁrpl e, for
quality contro| .testing, atl ent ect e el ution
count and caﬁ‘égg%?‘it‘zz%?f@grﬁfi tlmélr‘?égw ?(?1% imafsﬁlrﬁgm ITERt's “He gglonﬁ%%‘iﬁh ﬁmsanpl e or
dose, for exasfd@ed ‘ﬁ;CstisMintm o eviediate vl di mmre $ksew p’a&ﬁr&aicrseﬁjﬁthc qualipy be
15maintained in gtﬁs or e ortion of this

stored i nf or FEEPOR e 4N Béjer??}ﬁjp‘iaflgt&f dlcﬁngerfﬂé%l(%rg:owlémb rBaryl Y&d ocal 1y,

and/ or to bepebesitcor @atdcywith dnsdrenlied! tatean rieinotder lodeat 4 mnging or exanpl e,
via an_jnter connect j ntotechnl ort personnel, . suppliers,
servic d pr ovrﬁéf)r coun Og.el.ugonséjgr Wteu\]/jﬂile(‘.)uwﬁwa‘ggé]remﬁ c?mp%éf' {87 s >pﬁ[7) Ttray furt her
i nteract w tindiohg fusier caggdtios cash sfedennted clemeadede26ihkf orbgati on, for
exanpl e, a bar e..reader radiof r enc |dent|f| ati.o (RFD) t ag
reader, to s%%?r@tegﬁﬁleﬁ?sgaasﬁfr’?% 3‘%‘8&%@ Colnﬁg FIHEE RS 28t 8‘:[%183’% om a product
| abel s/t ags, ;n}ebtefnehyie Efaﬂd}ﬂ ¢0Ezﬂftziﬂdlgaiti:gtmiﬁlﬂibﬁ)lajbn(g@*ﬂﬂﬂrﬂd:asurﬁrﬂdﬁ&&ﬁdcka@ﬂf| rmng that
the proper coglﬁone

£ & sy [op e, i zeve*? f it . 19 %!u[ C%’c' L BRd/ or

accessori es Ure §61P§ft Bﬁ’én}gr ctlt)el ng dJ WEe &t el 28 t shoul d be

under stsood tihdhtamed @enishittsrs owmpuer Fi. gult s ghrd@ ca"rtieb exefrpl ary in nature

and are presented. to provid n outline of s of the present

i nvention in® {?}HP%‘H Eﬂﬁbeu‘"tog’tpqi“?mfé%mﬁ P §F ggntf:%@e‘gpe?@%éiot Y%ned procedures,

Wit hout |1 mddcngnitdig naﬁm}&daxf a teh@tel |ooaBaT, ifc@l’&xir@plaﬁrya a;mamtmnetwbafecmnput er

interface for agongré 17 ma ael SO |1£1c “\918 a ? rg d user

manual - ahi O RS DS CREE SToH PG Tor -7 g cher° AdeBeTdent of  system

operation Ol’deicﬁb@D r@dwr;mtet ONmwf ﬁ;hhsyxsmm;ﬂ(hemmsiemﬁ/oi @rea&xaﬁ?@icededvi a pop-up

hel p reens h t he E | i sh |s e eﬁ. nt creen shots
of Fi glir es. arigeraPE hkstmae gt ar ehBon LR oSaRe HT s r ¢ Ebe

enbodi ment s tapaedipt) testord dnd @gmze-pmdogruﬁmmiom ooljertey frde aguiddeence in mul tiple

| anguages. labels/tags, thereby facilitating inventory control, and/or confirming that the proper

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

being used in the system.

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

30 on monitor 172, cither independent of system operation or in conjunction with svstem
operation, for exampie, via pop-up heip screens, Although the English language is

emploved in the screen shots of Figures 4-9C, it shouid be understood that, according
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Figure 4 is a screen shot of a main nmenu 470, which is presented by
conputer 17 on nonitor 172, according to sone enbodi nents. Main nenu 470
includes a listing of each conputer-facilitated operation that may be

sel ect ed bywd heeissan, once the user has | ogged on. Aceordsng:dimasone

mul ti-Iingual enbodi nents, conputer 17 presents a |list of |anguages from
whi ch the user may select, prior to presenting main nmenu 470. Figure .5A is
a schematic shewargrbadiseniscompfiesEl i pre-pserstremgshioghovidecduifdes im | og 10i n
screen 570. Ar)ﬁTﬁ%ﬁQfa %eq sonme enbodi nents, when the user touch-selects the
data entry fi reen 570 or 571, or of any of the other screens
present ed herei n, Figelkdw & seragn shagaf a mgyb@améﬁq svhghhsppraspedd boeontpotrch- sel ect
data entry i ; Lo nputer 17 may
be augnent ed’i\%\ﬂ%hﬁ%ﬁ%ﬁ%%&?ﬁ%ﬂf@? rgg%%oed T#E%L[H u}%%lrﬁng Lfgiogh%{?%??gexarrpl es of
whi ch i hcl uddistingiof brshcompurirtfadiiiteing ozergvien ilphmeabe feéytsd &y thelSuemcce, a
storage medi Yl 1pdial). [2a8ahe |ASEHIing Al Rl AOGR Eo%‘é% jor other
reader of encoded 19 ion), a hand cont trof % . nouse J oy stick,
etc...). A pxhewghi lvor! leigosmes ﬁ@@@@#@lﬂwgdsmonw@cfemm pesEne BEn een 570 may
further incl ngﬁlfmother data entry field in which the user is required to
enter a license key related to the generator enployed by system 10 in order
to enabl e operat%@W@MW@W&B@%W&Z@H%@S%%SlbetStv\lhrré ipédsi 4 loge, rel ated
Lo JEnRL AL Or GBL{ A6! ALEHAR to € PHESFnaAY AR s flod Qgelécabtamw rement s
may be enpl oye accor %o various enbadi nent’s, nd presented on
mul tiple seq@]@mtﬂcbir- b@sca:prpé@mrri@i ot peenof thavher quﬂahpfmnfad Bftrﬂg,I e login
screen. Aft h T f ta entry
el ds of 1o SEaEr B 5 bRy AR Oy, BLE L LRE PR Ll age B L
to confirm téneyfieldumematelse Faremier t Rawy psaugirehlied with seathaitype 26dqvee dor sal ine in
sal i ne bag), I, Y/ If the
user determuﬁééﬂsd%%a%gﬁft zg'ﬁbv% %ﬁé}@g?n Cﬁ]{aggﬁ?{ ggﬁﬁlﬁ%g?’ﬁeﬁgﬁgfﬁk ﬁé%% t he user
sel ectl§ a nelwics teivrsy Bicdug (Fegishtwadehe ssanirebdyagde tefdesipsvben 10 i ncl udes
an encoded i { 4 D tag r eader,
30confi rnatlrg%g{ﬁg%éotgﬁhe&s gt(fﬁngaﬁ%rg@s%?t\;%(?ﬂmﬁ&d@gq{ldﬁgt .' cont ai ns the
proper sal i rféthgeghurol Sy nraegorias Beemic egdetimensss sgomplileray fitthepinilode t o
connecting t, th%%@ S ﬁé&l {z'xthn tﬁ&ﬁ@ertls‘?’e%gzre %\Ie}?lerofﬁc%ﬁéeﬁg H'gtﬁ%r gatl on read
froma |label/tag atta e reservolr. ternative I'n addition,

t ubi ng | i ne tiBGEnwitodndemed bBG)@teﬁ’a&P i erdpr o whabéoopaiatipn af Syﬁiomi@,dh@r whi ch onl y

MRt esomi Lh LOSmBlanGke &XAR Ol @38L ead{or}(%aé%ﬂ{]db@go& AP FEapDod! Tent s,

systemlOma ther 1 nclude an osnolarit arge detec which is
| ocated jusp fdgmsmm@mtéfndr'é@@nmmd @gorézngltq @rlbusrﬂcwdwmmmpmaer 17, so
that an errgr neSsage nhed nitar 372 s hat the
wrong osnol ar?ty or 5 arg 12 Pfgec? C:EE% tﬁegr%uﬁonntgszﬁtgpn?%&

reservoir, #mdhcating an i npr oper solution. One exanple of a char ge
oL oot o et BTN Y LM, G PRI St 1
25 screen 570, computer 17 presents a request for the user to confirm the volume of
eluant that is within reservoir 15 (e.g, saline in saline bag), via a screen 571, and then
brings up main menu 470. If the user defermines 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 RFID tag reader,
30 confirmation that the selected reservoir is proper, i.¢. containg the proper saline
solution, may be carried out by computer 17, prior to connecting the reservoir into
circuit 304, by processing information read from a label/tag attached to the reservoir.

Alternatively, or in addition, tubing line 301 of circuit 300 may be provided with a
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Once the reservoir/saline bag is successfully replaced, conputer 17 pronpts
the user to enter a quantity of saline contained by the new saline bag, via
a screen 574. 10Alternately, if system 10 i ncludes the aforenentioned
reader, andvd hewsadi ne bag i ncludes a tag by whi ch vokamesiomfmrorati on is
provi ded, the reader may automatically transfer the quantity information to
conputer 17. Thus, conputer 17 uses either the confirnmed el uant/saline

vol ume, via scm@gnl@W@lm@wm@m%wﬁkﬁ#yﬂ@ﬁWéWEﬁF@%n@ﬁﬂﬁsépﬁm@ﬂ&©hwm9 as a
baseline fro { Leti o, LES I oM i activations
15 of punp S%EWAﬁ%}ég}g?)%?%%ﬁ@o?&é sdgrﬁri 1 ﬁd%Qb ?eli%]g;dgéﬁ%% {0 Fi gure 5B,
during the ogépamﬂowﬁéﬁwsygmeﬁhﬁﬁﬂmwﬁéﬁnééﬁ@&@kmCqmp@@ﬂ50$@h¥h@t t he el uant
reservoir/sal, gggﬁgﬁﬁﬂ,nggtg{q Lers, al t hreshol d,
conmputer 17 mggﬁggt egﬁiggﬁ%%Pa a screén 7.8 gﬁfﬁe user %d'%gﬁsregarded
screen 577 anﬁﬂgnﬁﬂmﬂm@snﬂ@eméwﬁwn@ﬂ@h%ﬂ%@%ﬁh@mbagmg@bﬁwmm@ﬁommmdetects
when the sal dr REOYEO6Se Q e to the
user, via a g@%eeﬁggﬁga%¥%&¥g§%e3?§h t'he émg%gg%ﬁggnﬁﬁngtgggFﬁthe user nmay
either refil ConduetivigSenspoiardibblg fiom Srcelmga&le af AMdiddppryWheservoir/bag with a
full reservoir/b COLALRY 50 hSORE,. LR PENLS: S, %t&gatlcally
precludes any furt Cgﬁgo%érakg%n o§£’pl 1 sy st%%&un?%f }ﬁg regg?gbfr

repl eni shed. udet toghigtd ghapiéty abtadine Qoﬁtﬁned as ﬂwmemS@imglbyg,r@rﬁsC@nTeé{M syst em 10
can | ng) ude ailbailid it £ueh 15e0A a&%ﬁ%ﬁ&%&&@& £ty 83gr voi r in order
to detect when t | evel ine drops below a certain I n addition
to tracking hpledseltagiy leﬁchédommfpﬁnaf@geﬂmr@lldedme reederpuyeptotitaliso tracks a
vol ume of the, cllgt odnarith RBALGEA) 1 AN 4608LAL OF wast e
bottle 23. C@Fﬁe T@f@n e ?o mlgure §%§ an |g§%§ gggi 1”;%3? éQ in main
menu 470, toobem30skkristlad vblpmehda gpsen Sthenthepeviysaiered wpreiigslingast e bottl e
28, vhen theoslv 8§ Bhectoed G Birack QRUIRLS LRI LRATS v SELEGR S84, Dy
whi ch the user may effectively conmand conputer 17 to set a waste bottle

| evel 1Pndi catformp 63, zethe opasrioe of Hstctisidr Vhidsrebmprs edisvast® doong the 23.
Typically, togsmya]%sysvﬁ%@ RAUPLIp:cHP7 SXSHEMHR b QRAIALARpagaCh  day,
w |l either waste bottl , or confirmthat waste bottle™23 was

enpti ed at ﬂ%@m@mdﬂﬁﬁubpém&ﬂﬁ@ﬁ“ﬁﬁé@bm§Vh@ﬂ@kUayﬂm@md7M@F&ﬂ@@w@creen 584 to
set the wastg Dboftl g ?Mﬁ% usepgsls QA db@sF&h 77 Jl'lfﬁ%ﬁnrﬁ@{%%%@&e kL, can track
the filling of waste bot via nonitoring e operation of punp 33
and di ver gesdaevad, venBENR7 d@tmis ﬁh@vﬁh?j@liafnbaﬁ|1$1m11§mn€im0\tldﬁsumau@er when

wast eopoLt | ¢ A3 MRAH%H LR G IRLL STy FOLoRNRTRL S b BUBRERANLELT ON Of
screen 584, 1n or war n the user g unl ess enpti ed e waste
bottle w || ugyerfkidw refl doreicrigirtbes gmela@ﬁhmmmzem@vmﬁlymverh a1l

aut omat i cal !rexerp&%zlg,u%éor%ﬁ%tofgaﬁlte*a%o&ﬁ%ﬁt@tgys@an of ak 22 Glata ya&a@p | the waste
bottle is enptied. "Accor g to sone alternative e a fluid leve
sensor may b fooep bewation of Danasten Wol theessefvor isaraenihed. JashOﬂréirm oned above in
conj unction, F t tect wast e
bottle is flﬁ%&@m:&%M&%UMganpﬁggeg&?gggé%19 cagﬂ#%%rgg&ggfgwggﬂputer 17,
an |ﬁ&icatl@ﬁhQ@WWh@ﬁmgéﬂnph&XKM&E?@“E@%&H@@Q®Wﬁ@éUEWﬁéWMeWEﬁﬁﬁned and/ or
to automatigally preclude operation of system 10 until the waste bottle is

enptied. 15I'n addition to the above naintenance steps related to eluant and
el uat e vol umes In addition to tracking the volume of eluant in reservoir 15, computer 17 also

tracks a volume of the eluate which is discharged from generator 21 into waste bottie
23. With reference to Figure 5C, an item 583 is provided in main menu 470, to be

30 selected by the user when the user empties waste bottle 23. When the user selects item
583, computer 17 presents a screen 584, by which the user may effectively command
computer 17 to set a waste bottie level indicator to zero, once the user has emptied

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

30



of system 10, the user of system 10 will typically performaquality control
tests each day, prior to any patient infusions. Wth reference to Figure 6,
according to preferred nethods, prior to performng the quality control
tests (outlwaedstszsoonj unction with Figures 7A-C and &AtR)koctAwsomser may
select an item 675 frommain nmenu 470, in 20order to direct system 10 to
wash the columm of generator 21. During the generator columm wash, which is
perforned by qumpiingha cpriedestepotiingd ovotnime ot veitabottls 2 ois anptinphte,

appr oxi mat el y, dedloh BleSre R QMO BRNGE 8L Gk 534 ARfyl DLY. WAsL € bottl e
23, conputer “?8‘8;93% retg ansr’fcnéncga?on v?a a&rgcﬁrgegﬁ% % I EQ?[ %he wash is
in progress. !Aleswdicetoriomegot heusgenrenest ot ceoirapmhanaEig Oﬁ\Wetesby@tJéﬁrwmy provi de
a signal to i t I [ 09,4 W e tle 23,
for exanpl e, ‘M‘tﬁ%gr%‘% eogl%trl& Dgg&?f%l%ﬁl?cg&l %&%ﬁ%ﬁ% eIg d}{\@&% ]dés) Ing |light
signal ,Sas prnema@gmoyh@eﬁsrwhebw% bottie 23 neidgytertee @ pfied, fhiekamplt. st r at es a
screen 677 i £ Yeor GOWRUL VA ligt the col um
wash, and m%h&gartg\ﬁnoggecge%aﬁéfnépcét?on oﬁg_g;et fﬂrégg{ﬂg%gg@sil nchg%f ﬁtfg conpl eti on
of the wash, bptilepalt meritsfv. Acedrdieg woane dolpdimenis.ishstan sUbseopienty 30el ution
process nay & YVor&didd t i di spl ayed,
system 10 mag%ggg%e? f/ﬁ\ﬁ%& Op&?{ on??%gggrtsrg:ﬁgll tg %g%ee&)@téegzzr%&gh has a
capacity of dspmrdmﬁ W@byltmﬁw ¢1’D1qu|1ftl@rc%aﬂa@d©\red$en@m@y sopepedbodi nent s.
According t o, SaIE, L 85 ekded:, %ﬂ{ﬁ@ﬂloﬁ?&"}bﬁvé’ncBQ%an;o{?%PtFIQUQ:V dd r conmputer
17 starts a tiner orice an ution process i s conplet&®e I'forms t he
user of the tdanonzapdly delgittiier wasie b@ﬁm fded torﬁew@detm“mqum/d@vmm(screen 677),
or in terms gh, fe LilBpf E@ﬁﬁ%‘ﬂhﬁ%&ﬁ&% o gé?%a?w&é Bfie 100 &XAPP! €, as will
be described in conj UNGTion W t Figure 78" "Accord Ing to an exenplary
enbodi ment, whetred iapd/gran erterndical piprpdudelpee@agndif odtam 8¢t thehaste ppidk ds a

.5sal i ne soI U&Iegl?n&jf Rubi di um 82, produced by the decay of Strontium 82, via
the elution Ime required bet ween two effective el ution processes is
appr oxiSmat el y 10 Iniditicago the above ma@yigpendersecparspraipe £laem aatheait vaimesi me has

| apsed, aftey; the. ehyt eS8 9 19806 ALS, l, irst quality
control test(grrg g%eépeérlg%r[ﬁé% V\I?)th1 tﬁ?ergﬁg 6m®o@oagfoz tﬁ% Ihhe user my
sel ect, frondﬂfmiml‘ ey P R0 infipons eMitly Z8senood %@Tdﬁrd@@m@m@@nﬁmw 17 to
begin a sequgqg gh. &8st Re- ohdiing 0 odi ment s,
in conjunction ﬁstpﬁ{mﬁﬁsel ec g?tu ﬁlal (itotemt%gg ] de ﬁ(gsn n%aﬁs%@ es a needle
to an end ofFiputs @nf ahd %%G%ugamaxfwkéﬁnsﬁwir@ﬂf@edh@nmv@ﬁ(bma test vial,
for thg col 'o‘?‘&ér'to%re?tf aln §b W&h%%iuﬁmtd’f%r@ra{]&% B tﬁé’?ﬁ%&&o’?g to Figure
7A, conputer pregents a screen |nstrucg[ e user to insert
the test Vi a:piumtvmb}a whichlis peiowhad by pumpmgdpredctenmncd volume of eluant, for

exampie, approximately 50 milliliters, through generator 21 and info waste bottle 23,
computer 17 provides an indication, via a screen 676, that the wash is in progress.
Also, during the generator colurnn wash, the system may provide a signa! to indicate

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

Figure & further illustrates a screen 677, which is presented by computer 17
upon completion of the column wash, and which provides an indication of a time lapse
since the completion of the wash, i terms of a time countdown, unti! a subsequent

30 elution process may be effectively carmied out. While screen 677 is displayed, system
10 may be refilling, from reservoir 15, pump 33, which has a capacity of
approximately 55 milliliters, according to some embediments. According to some

preferred embodiments of the present invention, computer 17 starts a timer once any
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- bfields for t

whi ch may be held in recess 101 of shell 13 (Figure 1C). Figure 7A
further illustrates a subsequent screen 775, by which conputer 17 receives
input, fromthe user, for system 10 to start the breakthrough el ution,

fol |l owed byw@.meisen 776, which provides both an indi ¢atig@medhad:-t he
elution is in progress and 20an option for the user to abort the elution.
As previously described, the systemmy provide a signal to indicate that
elution is irehplbagfess; ;s doopleed ampinfoymi thghter pf O eiete0dpsd Blhet Fi tgutsef| C) may
project a fl h|n | i urin ortion of .the tion process
when el uate %E %%OIDP% &8’%{: ggﬂglpﬁ‘tno%mff? 85@?%&?[@%??@ %W and into
waste bottle f&r&xaﬁﬂda&hﬁhb@de@@&dm cbnjgﬂiﬁtloﬁl\&gfh&:hgudiﬂB ngccbfd&{g tpafti on of the
el ution proces the eluate is rted,f r 21 through
att ent |1 o SORMER AT e g e oA yPar s Cukh b BRLENSs L 1y

det ect 0f 25 detrectistia dBsBidiuat£2, pﬁodﬁﬁ@bpﬂterﬁﬁ&@lo}i’s&oxﬁluﬁﬂﬂ sehed N the el uate
di scharged fr ener at or ght nal., for exanple,
the nore rapidl meg ums?h'r%ireqz?m‘h‘?m?%see%rc Ee%(/elpcgﬁlqnfr%?é?ﬁiis Blg’a?x%w’% proj ect ed

when a peak Inmhuﬂa of radioacti vi ty is detected in the eluate. 30Upon

conpl eti on of the el ution ocess br ea thro h.testing, conputer 17
presents a screen’ ghc aé’hrggﬁ‘t A= %Jtue ﬁ% E’E%ﬁg‘é *®77, provides
an indi cati openofatca colume Maﬂpsﬁrssqumhef ct)httm cﬂmmhﬁbe m’flfoﬁfledt Weéitledetirdnos, but now

in ter of pee. .co i t he b akt.hro 2| Ut i,on. process.
Wen t he use?’ 14t1$u§ns eF suse’tlhgp etrlgr aéﬁ”hliﬁﬁl @h@ %egln@g F‘w%fjh%ﬁe into a
dose cal i bratcmtp,utet o7 mHagtumeectuh:&e&ﬁtbmaktﬂayouglﬁ tetsth@ sﬁa:mirttﬂgtddmewuser may make a

note of the ti indi cate n screen. /77 fur r reference to
Foure 78 oniBepiaR Saptiied®h B 0SS RERLIA 1) bt s b the dose
cal i brator, mdaete %@ren@bﬁ@ﬁeﬁﬁmé #05a asatrnem tielBediviritclo aitachudes tdat a entry
€ i I;a 2‘ trreasurer% a‘f ) that %t ¥]\hich t he
dose cal i br at’6f 1%8 Tr8E S REP S SOy 21 atcﬂgmg’aﬁ%]géwe A SRR Y whi ch t he
el uti as was ;xmmnl, et@dm Tfhevmﬂﬁmzmyttemc&ﬁo inket tlatea Wil dntd heial dech- screen
interface of r t he her aforenentioned devices
for user dat®" rf"f'*y ehﬁgdzweﬁ?sﬁgbf fag%/h@(gg?ér te embodi ments, conputer 17
may receive the H@t;a: 7Aeﬂu&h:t~trnlamra:talalsyb,seim@mctel&e 7d3)$¢w1:&ﬁat>mltnrtat?0r ei t her

via wirel ess communi.catign data is
Unrered by rReYonEpn R 80 B 3Rad o P RREES sbfkumyeh i R KT e aser
noves back tb@ amNEkbdn ’fr‘ffénuht&m}ottd)eep»emfa@nﬂﬁuamsxy&ttetm: clafidnlds atpr@mgss ot exanpl e,
as w be descri vvlth Fi. aIthouhthe

br eakfhr ough" PESY; ?fth'f &N t8t coﬁf) AW?V(Q‘H’{é’f%?CEﬁ%dBthB%ﬁEG”E B%Figure 7A, an
item 157738 prcsftdslamgm nsmd’ewha‘tatcfadmdq 1ni pRognEs, rfomalm;ﬁéﬂ%t proeeo7 BB may only
be effecti vﬁ&gas%)er%\gdmfeadff)agﬁ rgtéj ?HPrl et ft‘&?n‘f’%ﬁﬂ gfttft%ﬁlff or item 773A, so

as to perfo secon roug ‘8 second st age,
t he breakt hpmughwbénttﬁmesamptt@ifmfmgdnmtoezcwdn@ﬁtmstehmIdjefatnestm vial for the
breakthroughtetlcnég3 t atlrre

e 60 m nutes
fromthe conpletion ofm(t Cﬁg}( B h%t"ll%% db“‘t%&ﬁ%’fé’a %‘thggl E(ﬁﬁ%?%e?’s Wth
reference tohéeeieatd S, dnafttcéﬁrom bercuse 2] asugh eheat Bzd: JotemdAiZB38hd r om mai n
menu 470, g to d rect vi d eakt hr h t est
resul ts, {ég 2 ?%Tmf’ O&li{:%aﬁ%égyfgctec%’c%ggetecfgig(i“ﬁéﬁ?% étgprozftgta% ef erence, the
val ues prev] Ouﬂ]uyecemtfereﬁﬂtetd}&dﬁdﬂ@dlﬁwgdnera‘EG)CEEeﬂno_ﬂ?eBtypabDIf@t vigrtah anot her
pai r of dat exntr ']:I el (rjsIr ';91 cl h he user {i ﬂ’ ruc ed to enter the
br eakt hr ough’ PEEA Y ST HRY's Akt S GoPiy ALY e &g o ﬁ@ﬁ)é“f&f?gr ound
radi ati on nresdiangsk fohspéetdioualwty isAfcteeted trihee tisge. enter s t hi s remai ni ng

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

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



i nformation, as described above, conmputer 17 may cal cul ate and then

di splay, on a screen 782, the breakthrough test results. According to the
illustrated enbodi nent, conmputer 17 al so displays on screen 782

pr e- progr arfeshadskeowabl e limts for the results, so thkatuthewser may
verify that the breakthrough test results are in conpliance 30with
acceptable limts, before noving on to a patient infusion. According to
sone enbodi nelntigs! cwaniemhb@dm@lb bf agite iafol aotwsan!ibrafagstd owadufe thhetivesul t s
exceed the acegptable m, t | ng that the
results are oufﬁ énep t F\% ”é%fc“z‘*d“%‘%ﬁ H@%DP{}IQE%H gc leg{cgtgﬂo %P ?Zwt her direct
the user to éfﬁﬂtﬁnhern’dfe’exgerttergnmﬁBsamp@ﬂhleeserfa@srreee(‘mdplhe@cuww oegdet a

repl acenent a i t he

af or enent | Ongrgglg% &0% CBthbra%or thevgstén)rg %Ec% Vﬁg?&eén%ﬁ \%{El% 18?@%65(3%% £ 12%/,[ he

br eakt h$ ough fitlgsfor rhg actbvitg messire améyhepmrcfh@twnecaﬂalt htrvetmhdhe dczse yjibgirect i ng item
873 from rmi \?% ﬂzl(‘f t146 d%tlwgpo?q essgll1ﬁ8£ﬂoq9at%t Wi’]ItCEIEHC%?u%Dn 9\8%%% dla“hpr esents a
screen 874, instr { ser to insert a new test into an

el uti on vi al ushiney chterltme dathdii fhe utlesoplenditergpct hémypigl 17X ot healsfmf@wd t he
user, prefer Y, I %&g; I 5 £nt line, and

t hen attacheggéﬁﬁgéﬁﬁmg%§%¥ﬁ'Se %?ﬁﬁﬁggge§f&%%ﬂé ?%eﬂ%{ i nsertion

i nto the testmkdadahgnts songrderl 7 oy wotivebe dain S@IGtzla‘ti@i Saﬁ‘ﬁpﬂl @cgorcherefrom After
perfoimyng t t it By, 75, wherein a

pl ur al |mty of pd(?gxt%?é“‘gljtﬁ ;)]1 \Plgel %%(g?e p%agg%ﬁt e%bl%%ﬁﬁ%gtr&sorre of the fields may
be filled in wtkfprécpgriogramedydefaer tonrataiepeses saeec Wt fremuser has an
option to Ch@ﬁ'gﬁ he Wler ﬁl%‘&ees%%a{ 'ma, &utiik}@t%g?{on%g@ Mnﬁ@ahﬁm &%’ fo‘?f des' red
parameters for e calrbration, A

interaction wmhleaassmlbs@dmemed smoeﬁnc@ﬁ@vtthtibglscsa‘frﬁt—Bt &i@omﬁclaﬂ i br at| on

el ution. g fit starts the

el ution pr085%§M¥%ﬁ2ggagﬁgH%%D&g%fﬁsuﬁﬁégﬁgg%t{ a?qﬁﬁgy%glpégatlon el ution
i s in Iprogr e¥8Bandopn.ovindels:t fded pt inan ntcou ABbAEmtTHEB elapbiiphe As pr eV| ously
descri bed,

progress, f O?t%ct%ﬁp?lnlt&fl %Hﬁwﬁ%:ghg%gx@ ei!uﬂldd H:R)p 1té1£'%z?&§e SHBJ tggaxlf e ect a

fl ashi ng I|ghbagdgnghﬁ&umhmgm@haﬁmgohﬂboﬁmomiﬂhﬁﬂb¢@tﬂ@hﬁg&@ééﬁs when
eluate is di I into waste
bot 1 o 23, ARt ALsiAPEragRehtaky o APIRSANARSLECR ARIE R

el ution pr ocmfwmmlaemmownmatfem @p c@ﬁplh@;& cdéteebﬂledt%{ahabdmeqomescri bed
dose Late thr o] f.pr ; e cluate is
bei ng | ver{g eﬁﬁpr g&nhégﬁéﬁgqgf%rf 7t ﬁ‘%g%ﬁgslsr?geﬁv%atérﬁzms %@fjl r‘ilg1 and into
the test vi alenu A?fbur‘rmdcrttgrélewbcﬁorﬂnu@hﬁ? t@mgwaclc br¢c@rhrfe»gamqs!l results.hecmor e rapi dly
flashing li i MRy peak bol us
of radloact?gfSf%?§9%@%kggig%ﬂﬂ8t éfgﬁggre 6Q§ﬁ8%%%§ﬁ%§§5ﬁﬂggb?he el ution
process for thzalsérhn stréenri;]8, @@mpmtéranﬂﬂorpmes&ﬂt%enayﬁcidem 8T8 thahécch provi des
an indicati i i ion, in terns
of a tine s?sﬁ%%fuggd ¥0Ié§t%foh%%ocgkt§ﬁ@g§8 ﬁ% gfﬁg%)ﬁl’do he ﬁ@ﬁg?‘é&ﬁ‘k}gﬁ‘ Igdctgzés V\hen t he
user £¥ansf éatcggﬂotmei wiliafioncoriting rehpegtitehe AStanpilcasafeniefsuldat smaming t he dose
calibrator, S Vi fiat y make a note
of the ti rremltf%nsgg&l %{ e&'&p)%%lglgotﬁ’%scéﬁq Utgr ]g'}ﬂ% %ﬁrﬁ Lngiacrirtt gd]gl?]%g e{]rgnce to Figure
8B, once the:mséﬁz his breeigleiovghdest hrsulsic thicvirtiypg teths Unetrdadembbdimedose

cal i brator,

cc;[rrt}w%ter 17 also dispiays on screen 782 pre-programmed allowabie limits for the
results, so that the user may verify that the breakthrough test results are in compliance
30 with acceptable fimits, before moving on to a patient infusion. According to some
embodiments, system 10 will not allow an infusion if the results exceed the acceptable

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

.25,



user proceeds to a screen 879, which includes data entry fields for the
activity neasure and the tinme, with respect to the conpletion of elution,
at which the dose calibrator neasured the activity of the sanple. Once the
data is inpuiobyisthe user, as descri bed above, conput ectwsdocuitates a
calibration coefficient, or ratio, and presents the ratio on 5a screen 880.
According to Figure 8B, screen 880 further provides an indication of a
desirabl e rarhlgétsa‘tmswqqémaﬁr@ﬁadlteéﬁhq%@r@caﬁelcfﬁireegemfswmp loptiPon for the
user to rele%im&ﬁﬂuﬁﬁh?ﬁ%@h&gm&ﬁ%hanh” whi ch case, the user may instruct
conputer 17 to recalculate the ratio. As previously nentioned, sone

al ternate enbodlnﬁﬁb§d@$mﬁWEF%Wé§énﬁﬂmﬁﬁﬁﬁﬁWBWﬂﬁ@ﬁﬁhﬁUﬂ@U@WHGHWW@hrd dose
calibrator sQuhbalish csla})re{cqhé@%&m&%h%tﬁ@mm | LBGH QNbraAftd

cal cul ation steps ich are descri bed above, in co junctlon w th Figures
6-8B, fdr thby eisiing ere bHtirosn mpinarsat d7 @ sUpareglctsion &t torsT B dommnirs 7aut omat ed
al ternative preferablby, $ACkHERHsSEISRNSNBlRer § Bl LA viliGnd 9B, t hose

descri bed above, which provide a user of the systemwth nfornmation at
vari ous stages! biek: Ip pdslitionip glacipg the pial g hghisih thedispr Bestibyercalaerst hat

provide the user: i t8s,QRROS fMatib R $ind, Qnm% &tbéché%‘é%@&ﬁ%%%@%f@x@o” one or
nore steps in the procedure. Regardless of the enbodiment (i.e. whether

system 10 enMojfgcuhnoRr BoaFen fEstac E?&I"I%rlaﬂ@fa“@rﬁﬂlﬁf@t%ﬂC'é?éﬂﬁ@ﬂw@r 17 may

furthery col | getr@h! AdkacthdnifOMELQlept, BRtusPARATRIRS s R0 88 SHlelesh d Nt O a
stored record and/or conpile a report including all or some of the

par anet er s adidalitse{idataentry ficjds am|presentesk alb ot sopgantie dicldamer by Bidcnt ransfer to

a renote | ocgfy ﬁ@programmed AWt p&r&h 8EENGEH Qe FdePksGn %ﬁwn%? onngopl etion of
t he above-described quality control tests, the user may select an item 971,

from mai n mEWEPSETO, O1ch therg@cortymy icpiaee! deyisd epametersdoybyyraibetion dcedur e f or

the generati,Qn naRdn@M QIRLIS, ViRTHsiB0n &fth@qﬁlﬁ%u%ﬂ%gm@%%'s&ﬂlthd nto a
patient. As previously described, system 10 infuses the 25patient with the

radloﬁﬁarnaé@ﬁﬁﬂéﬁwh@@ﬂthat nucl ear di agnosti ¢ i magi ng equi pnent, for

exanpl e, a PET sm@%m&%y@m%@emm@tm7@%9&9%}9{ phii€s Rati ent,  which
absorbs the radi opham aceutical, via detection of radioactive radlatlon

therefrom Awedridimgreohriguine Bycalibpoen duiosct ingromdss prceme ddes an conput er 17
presents a $eEReRDfanldh. INGHNARS) dcdata @1@%355)’611{&@%&0@1% af Patient

identification nunber, This identification 3 I's entered by the
user is ret aldFFé@PIUWf@bWﬁﬂltsé? prpgress, fpr geaRih Eshtorwitard 00 Hégpe€imant system

parangjers gs%ecl ®ked Wg}{t@ig;lm%u%ﬁ;ﬁrﬁm%n'opirhk'%fug&l prééésmm%a&é%sr enters

t he patient |dent|f|cat|on nunber, conputer 17 directs, per screen 973,
the user todiaticddiompecneiopat iheweh Wﬁ%hfé?r@W@nfbﬁﬁffg‘éd%ﬁ@“tﬁa&% @ﬁtthqm ne of air.

A subsequent steddly BiEht signal during that portion of the elution process when activity detector
25 has detected that a prescribed dose rate threshold is reached, for example, 1,0
mCi/sec, and the eluate 18 being diverted from generator 21, through the new patient

25 line, and into the test viai. Another type of light signal, for example, the more rapidly
flashing light, as previously described, may be projected when a peak bolus of
radioactivity is detected in the eluate. Upon compietion of the elution process for
calibration, computer 17 presents a screen 878, which provides an indication of a time
lapse since the completion of the elution, in terms of a time since completion of the

30 calibration elution process. When the user transfers the vial containing the sample of
eluate into the dose calibrator, to measure the activity of the sample, the user may
make a note of the time lapse indicated on screen 878, With further reference to

Figure BB, once the user has received the activity measure from the dose calibrator, the
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974 presented by conputer 17 includes data entry fields by which the user
may establish paraneters for the automatic infusion; all or sone of the
fields may be filled in with pre-programred default paraneters, which the
user has anrRy®phé/eRsb0 change, if necessary. 5Wth ref ecensmed@rdzigure 9B,
if punp 33 does not contain enough eluant/saline for the patient infusion,
conputer 17 will present a warning, via a screen 901, which includes an
option for t heerunsceeedls@o dicreec 879, hichefcides duigp oftrydiehlp f83he avitatyanssbsequent
screen 902. 01 n.fiJed

i ndication to ?ﬁie%usé pr§§tat£)§l§ o&hlc%o&gfe%%&?% %icr}zhe% g’?p&%}c})od ments, if
t he user doesnmotredtee a’éatslvity d0pptsappB3 Onyethe détt enpts by thepraceddscribdch an

i nfusi on, syst em 10 0 d_pr ANot her screen,
that - conmmint Sat BB ehe DLES Ry hiaf b AhHEon AL RERELRRRNERL Dirp T s
not refbl| edgzsanth Eﬁ%@km@rcﬂlhgmt}swe §1 serefni §80 feiter punPes @sndicrtist D@en 901.
When punp 33 .con I t i,

i nfusi on, chmm%qu@ ﬁ?@%ééﬂ%&%gi%?géﬁggygkE%.?gﬂlﬁiggﬁ%%mlgﬁ& gure 9C,
and al | ows thﬁcxuaahaﬁ@mowémh exse,ahccspmeaydnftoct ®yptenl 710 rtwelcskarttc t he pati ent
i nfusi on, Dug,gﬁr(}g the infusion, conmputer 17 provides the user with an
indication that the infusion is in process and with a option for the user
to abort the infu$$wnﬁmmhan@msmmewwwgﬁﬁnmﬁ@nbﬂ@%h@ﬂ@ﬁ@ﬂd@@@ﬁbbmdmlthe
syste y i t [ for
xarpl 1 1 GELES Aol EEky et Nhe O EhHicRlal o Il BOIERS: | Oh
signal duri n@dtdaatilaﬂ@nmptsndnc}m‘re tdhegibell abavo,nn pcnrowwn wmleﬁlgeﬂeua{iié fos di verted
from generat gr thr e ] ottle 23, and
then a stead§1 %ﬁg@?gﬂﬁ? %’Si HJS tgﬁ l&(g)por P@lﬁs%&%\{% ?mR on process when
activity det B@fecwb y2Bclings sdemebttpdinthate samppethose doadibdbgeve, atheht hreshol d i s
reached, for i/ and. i i i ted from
gener at or pr%?ﬁgyhs’%ﬁw%ﬁ% new‘%glt Pfgn O%HIZV E Lh&aﬁﬁa%rt%iegﬁ ?nr% 0}téﬁ{é2 patient.
Anot hers typeamﬁmﬁmhnghﬂmsa@hhmpﬂﬁ@btéxampMﬁunmh@mmmﬁeama@ﬁmbyﬂm¢ash|ng

i ght, previ ribed, n R eJe]| of
radloactlV|t;Hﬁgx%%¥%§PrﬁggSu%ﬁ%tgvﬁ&%8%% 3%ﬂﬁgg8ﬂgfgﬁﬁgwg8¥%%he i nfusion,
a screen 977WEe$hedb§$phawwplhws @mmpbrtaefdowwthbrakmboncm ctrepwsdi nofy t he

conpl etion o h S I uter 17

al so displa ffélrtﬁer%o '[ect a"I' dugﬂy% o?‘te,%t pqlgilrn%{l;]eps ﬁg IE’GQLSJ,]‘EQ 19{% ]}ééi recgé%{gﬁ) furt her

ref erence tomﬁmguaep@@mcmdmgehogﬁﬁwghdmﬁmanwEm@nphauwf@dbu&pmyopWOf|Ie
(actlv oty - r ime - sec, on x-axis) for the

i nf usi on/| nj g?%f’{eﬁg" gggﬁ(id%:%ﬁ&% 0 ]g&g\cf\'}een the two vertical lines). Those
skilled in the af&?\fltmvbﬂcfenagpf&mea%e upmmorrtphaoshﬁp@almﬁf&titﬁcsqurqeai ity e depends
upon the inf e f ich flow
rate is contcgé qqnea@‘s tg %Sre%lg sellecPanI%n@ﬂ Qoﬁ%é%ﬁeng 4??:’E§B%8nf)tggg¥%rl ves flow
t hr ough t he spa¢m éhto blcgme pr(maﬁhrmfmthetghwrawmam apdm@Brigntioneia82 remaining in

the generat QL hhfad6BRSH0E Sarkthe, TAPUARLS dCQBBLLLystcRCHY Ml me

25 patient with the radiopharmaceutical so that nuclear diagnostic imaging equipment, for
example, a PET scanner, can create images of an organ of the patient, which absorbs
the radiopharmaceutical, via detection of radicactive radiation therefrom. According
to Figure 9A, upon selection of item 971, computer 17 presents a screen 972 which
includes a data entry field for a patient identification number. This identification

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

to attach & new patient line and to purge the patient line of air. A subsequent screen
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profiles may change over the |life of the generator. Furthernore, the peak
bol us of 5radioactivity, particularly for injected doses froma relatively
new generator, nay exceed a saturation |evel of the inmaging equipnent, i.e.
PET scannerwo Aggonshong to sonme preferred nethods of therpsasentornvention
in order to maintain relatively consistent, and desirable/effective,
activity profiles for patient injections, over the life of the generator,

t he oper at i ng74 peedtadfbypomputd3 Tnejudeedaiagrite die(ds oy whaoheke wshremgyour se 10of a
single inject]on.. framdnj. i £ Q. J: 0. i , ¢ar.ding.L e.feedback
From act i vi ty A0 RafpbOT b SR ARe i BFb: o BRI AR fud

i ncor por at i onn efth arvetréwrmmeraddiant peemeiesl whiek theiuserbhi ohoppump B&igesf oper at ed
to drive flow.through the generator at a constant rate, in order to
collect, into con%gter, a plurality of activity measurenents fromactivity
det ect of 25; the plithrefkbicnor toFicmsdBur events deo mprdoseingenotpdhreentiériint i ¢, or
15basel i ne aGgtiyityv.profile 1. ] - cuyl at e an
appropri ate (?Hot%/{\‘i éaé%rg ”g‘];lgé‘ﬁ’ i:Jenqét?l(lE)Qr \é\@‘r@ rporf:gggt ag‘g%g%%’g‘?a %%:ﬁ%ﬁ égﬁ%hﬁ%order to
achi eve t he desideadl @tief foedrivee tadtecithe sefigmgof penp Bh vgerrebsehyenat t he start
of generator | jf&m I IS [ ) ' ontrolled
to drive infﬁék%ﬁmfrgﬁgﬁﬁk&ng?ive?é“%%&gﬁ%%%gzg%ﬁg%gﬁigﬁgﬁ?ﬁﬁg&%rd the end
of gener at or ufer.fveg a sahvem 90 crrcotfling esoStereorvp fliments 2082 ubrmdobmerreddpl et ed, t he
punp i g, cont dri I 0f.usdon,.f; t i I r rates. As
was dez%ribehggiggg%%ﬁﬂ£%%ﬁﬁﬁﬁigf%n ﬁf%ﬁﬁ%ﬁﬁﬁégk?Eﬁm?k¥%n%%§?red

i nfusi on/ i nj edusicorind progent aothei ssracw | thet corefoynibdtepo thehiagr thag po hifiglhvménough to
create too )au 7 ia. fi, r 0 _generator 21
by~ pass |1 ne 303 e el SlofrerithEald Gl R b 1R AR 952507 0
divert a fl oWlofWishgpamt 38 henterdn wiighn2Baimer! cuagufpf ihepgieht wlkiome has been
punped throu t I i t-e.r. ] thi.s nmethod,
once a dose %thgﬁgg{ @%&3& trsgr%lgtennée%\rgg‘thgéd 18%&%6{@ F]‘%%gem%gflldqn%@vggfei}&éq%t l'ine
305p, i ver genser vealmven@3@B0yiten d@to stayt thi padicnt infosof.| Bwirgfthehtant, t hr ough
bypass |ine 0 (RUNR: SRE I:S. L. OGTE Q. t at a

hi gher fIOM/éh gwﬁgﬂ%% ggt?o 5a§ﬁ’§ﬂgh.gégﬁgﬁ?§??%ﬁﬁﬁﬁ%ﬁ@ﬁ?gﬁﬁﬁe 305p, for
i nj ection atwitheortiog frathefusovio plartghe BBsiOongd siceavo P7of Agptiivistyy profil es
anong i nj ect £al ¥ ERGHLE At LR e 3 scanning for the
quantificatf%%x%%fﬁﬁggﬁa?g%$g§é%ﬁ%e,d#%‘%%r%ngr?Hgg??hgﬁg%mgﬁﬁdies.

Al ternative dmhpisilght mbjeden 100G aite §Urmey prksst adpetriablight sigud dingghit o

al ter nglive RN hloRFBLRYEnhURISE B HorPlhbatlol ¥1 RIRLA LS amON9

i nj ected doses,
linc 305w and into waste bottle 23, end then a steady light signal during that portion of

the elution process when activity detector 25 has detected that a prescribed dose rate
threshold is reached, for example, 1.0 mCi/sec, and the eluate is being diverted from
generator 21, through the new patient line for infusion into the patient. Another type
25 of light signal, for example, the more rapidly flashing light, previously described, may
be projected when a peak bolus of radioactivity is detected in the eluate. At the
completion of the infusion, a screen 977 is displayed by computer 17 to inform the
user of the completion of the infusion and & time since the completion. Computer 17
also displays a summary of the infusion, per screen 978,
30 With further reference to Figure 9C, screen 976 shows an exemplary activity
| profile (activity - mCi/sec, on y-axis, versus time — sec, on x-axis) for the
infusion/injected dose {designated between the two vertical lines). Those skilled in the

art will appreciate that the shape of this profile depends upon the infusion flow rate,
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nore uni form |l evel of radioactivity across each individual dose, wll be
descri bed below, in conjunction with Figures 12A-C. Printer 117 (Figure 1B)
may be activated to print out a hard copy of the infusion sumrary, on which
t he pati entwd de®ishfhcati on nunber and pertinent infusipemuSanghisSpgst em
paranmeters are also printed, for reference. Alternatively, or in addition
according to sone enbodi nents, the summary nmay be downl oaded onto a
conput er readald @'veﬂ;tvt)iualgefdbevib@ewtioh Pev elteis tommilled | fbryextmplndfyéhar ed t o one or
nore renote co Mg he, t I g nsferred
to the one or nDréW?e éy§§l%h %$§ gﬂ%ﬁ¥%$%§§yééﬁgthﬁgﬁ%%8% gr a cable
connecti on, ﬁmnmama&bkemmﬁ@owéwgawnmntMameabxmnamﬁﬂhwamdb@ﬁmih@nﬂmternet I n
order 10 Protealo Bl Yake. BAL henk: | LB Turklindl LS IRYRE encr ypt ed
for transm ssion over e i1nterne ne or e conputers may be
i ncl uded, fOMMEmaanamnwnmayﬁm$pmﬁdM0Mﬁﬁmnwatm0mﬂEys&gﬂwmamdﬁww a billing
system and/or , nf r for

exanpl e, _corfgggg%blggl g%?ﬁgﬁggpﬂg ?Mﬁﬁfﬁ%tk }%%Hﬁ&lBﬁ ﬂ%&, %%Tected 15and
electronlcalbqnamams&bnﬁédhbémeawamywwsnmnﬂuonkuwcnmmmnmﬂwhwbaptured

i mges, for I ftware
package t nat BTTgb it fbERTeL0e At AP RAIOH ity M B R e T Hare
Wth refereno@hbgmmmmotﬁugmmamgm@ﬂhépwge63n@ybsewﬁﬁﬁhahowtéwwggﬁi from main
menu 4 er, t td h as
archlvﬁgg a %éh el§§§m0¥§%at|égﬂﬁﬁ%Vggggﬂ?ﬁh?@@%%?ﬁ%%géﬁé§%ﬁaI|ty contro
t est resultsammmyMQmmeEn@x&aﬁmﬁmﬂnwmﬁugﬂmﬂmsUﬂhaawcmemmﬁdsﬁhmﬁkBB mass

st orage devi - I

accordi ng to&% gogghé%ékan nggg%P%‘W %+%ﬁ%%ﬁggﬁégﬁﬁg%%§$ﬁg%r

exanpl e, to seastedt ritqin erdpae télbad ato ®etputnf d@atraltanf:ﬁccmtﬁmeasm“mptdtse a sunmary
report of ion, which is
25col | ected %%ﬁggﬁ% Faﬁ%%%qugpufﬁgh%gﬁggt Opm %gﬁggﬁg%glggk(gand whi ch
def i nels syst@m@mpe@aﬁypmﬁedawlhbwhﬂ@nsvaMédrmcwamubwahamnmnamnte

o 2e BN 81 S T RO CATRULGY BBl hgehnl cal support
personnel , nal ntenance/ service rs rers of infusion
circuit eIenbm&$k&ﬁh@oaeﬂh@ypﬁﬁéwébgmka¢Mtmta@ﬂn©§WEWEW®ﬁiMhment system
comput er - f act T Rar sa g dh it L B ok BHE Soh Aon ARG O o

i ncl uded |nimwwmaﬁﬁmuiﬁ@@towméﬁwanms%ﬁnsgbeb%SWMm@mwgSﬁme6Uwmeer 17 gui des
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provi ded by conputer expli refn sal i ne

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

25 after a sufficient volume has been pumped through generator at a lower flow rate.
According to this method, once a dose of ¢luate, 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 flow rate.

30 Consistency of activity profiles among injected doses can greatly facilitate the
use of PET scanning for the quantification of flow, for example, in éoronary perfusion
studies. Alternative infusion circuit configurations, operable according to alternative

methods, to achieve consistency of activity profiles among injected doses, as weil asa
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purge, as procedures for saline purging should be readily apparent to those
skilled in the art, with reference to the schematic of infusion circuit 300
shown in Figure ID. A saline purge of circuit 300 is desired to assure that
all the ai nwd soot/gsamyed fromcircuit 300 when a new genrerakmiy@ndlor a new
conplete or partial tubing set is installed. An 5air purge of the tubing
lines of circuit 300 nay be perforned after renoving reservoir 15

by- passi ng gemse atirm2dvel dyadirenmetytabnog dagbindyidupites8 04l boddsulbiedig | ne 305,
and coupling,patient lin . ial, for exanple, as is directed by

t he conputer h?r?twéirnfcgré}él?g%lg?\%gg?gé%%%;and 984 shown in Figure 10. The air
purge i s desirabl ériftar! IDKIGmiragBouty dchreti taidi tngrihti cues hard beyelbvher enovi ng al |
remai ni ng el : ] oA -1 0. 10i NSt i n t or and/ or
pr i or 't ot r ancrCiogey 8 EniclbleRkil rt Rkl fhe AedB AR 20T 21
i's not fepl etedsyatt paizhictebbarrae@drinfedsipstedanerbd. Atterbdierchyew iskddijoni t i s
inportant to - e o) [We) RULQi _ ing.lines of
circuit 300 @p%ﬁﬁx%%??&@%enﬁygﬁ{egﬁt |eg{rﬁnr%%ry%]%(v)&ngld%lgp%dgéyﬁrﬁéggeémertﬁt or, since
air through gedétatorge2itvinay beelvprapirede tripofaret keonk gnobicoemaind t he aseptic

nature of eRELARAL uih: WARORRALALIGLAALELEL L QBRdLIBNLSy ace the user

has fol | owed e I nstructi ons esented I'n streens
to start thereaiote upgess, fiorirdranphapnivitansc r egie @88scticoripekanpld7 directs

burp. 3 and 515 81 5RERL AP shBudll B R e I oLl BERD comt ol | ea,
The aut onat etfamrtiquuthg éleprmaf be atshyptddried wresissibeofeothe@wemg. 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 profite, may also be collected
i5 and electronically transferred for analysis in conjunction with captured images, for
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 993, from main
menu 470, in order have system 10 perform data operations, such as, archiving a data
20 base of patient infusion information and quality contro! test results, transmitting
patient infusion summary records to USB mass storage devices, and various types of
data filtering, for example, according to date ranges and/or patient identification
numbers, for example, to search for a particular set of data and/or to compile a
summary report of related sets of data, Additionally, certain information, which is
25 collected by computer 17 over the course of system operation, and which defines
system operation, may be transmitted to a local or remote computerized inveéntory
system and/or to computers of technical support personnel, maintenance/service
providers and/or suppliers of infusion circuit elements/components, thereby facilitating
more efficient system operation and maintenance.
30 Turning now to Figure 10, an item 981 for computer-facilitated purging of the
tubing lines of system 10 is shown included in main menu 470. When a user selects
itern 981, computer 17 guides the user to select either an air purge or a saline purge.

The direction provided by computer 17 is not explicitiy laid out herein, for a saline
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20st eps, which may be best understood with reference to tubing circuit 300
in Figure ID: punping any remaining volune of eluant left in punp 33,
through |ines 302, 304, 305 and 305w, to waste bottle 23; refilling punp 33
Wi th air avd porpenng the air through |ines 302, 304, 3BOBUaeh/@BB3W, into
waste bottle 23 (lines 304 and 305 have been previously connected directly
to one another, in order to by-pass generator if 25generator 21 is

depl et ed and PHIgE] 25 BEocpdiss AU SHIGIPHIEE ShRlA Gerradist @Parefﬁwgpwgk%? int hr ough
generator 21y, hen agceRt abhedcherh@iok tdfitGorRi®ic 3@ WhiDindigur@ng khen
punping a portion of the air through Iines 302, 304, 305 and 305p, into the
vial, and t h&HinaPrigral sHowy> Yot teser! orstrrahaiar the i oM fhiaam St 304, 303
and 305p. i Nty &A@ Misa! gendfibNint Bf LER&NEAN Q. B a@nﬂa[ﬂg@&% hhendar aui ous
description of divergence val ves 35B 035 it should be understood how
di ver gehce vafy@ge 3@%@”“35W%F@""§ﬁt38 Y@%P?r@?@%fﬁ%fcp@ﬂmﬁé‘“@awy out the

above steps. 15, by- passH@%eMtﬂ‘@IQB%ﬁﬁdc tubW@'hﬁ@3@ﬂ6£Jb@ng‘linbt3@5 ag by sel ecting
item 981 frommain nen e accessed via the selection of an

i tem 991 for SQy@HRS RifigH *%%Qﬁatod%ﬁfﬁﬁ@%@é&lbé@%ﬁ@fﬁbq@mp@m conput er 17

nmay present @Rr@gd irarebarosg A GRovin By | NOTHRRIQhLe iIRPIBL8: generator
and a set of tubln | ines, prior to installing the new generator, or an

option to | UlP™IBE ORUPHBEINE HGHESTEHSERPYAE PO F TR R GBRE RO,

Accor dipng t OinSiQiey £ gineR M @nd/(fsgﬂwb%n ériing sién PU 9@ 8RR 0 cal cul ate
~an 5anount of act|V|t left in a de generator, for exanple,

by
tracki ng actd"9ihey iﬁge“é’la@é? Eis soidept étegfﬂfcbwﬁlfbet%@ i eremi bF themewane.dnd of t he

life of the gaperahis by-pRIMELEerald piBYofpufdidihe £OMPIhE of Bt &itiz06 or mat i on,
al ong wi th ot her pertinent generator information, 1nto a report that may

acconpany a ‘HEtARFRBRGH 1ROt IRiG S8t NG BHERIOR.GINCS R BEIUSH StREUEP| et ed

generat or OUhayf@mpiinERADA! th@functioﬁ afPiie &%ﬁ@ﬁatm@a%en&@nﬁ te 10nmanuf acturer
for investigation. An exanp such a report is shown in Figure 11.

Accord?ng to t hoééccé%%)ﬁ’lﬂ’i‘écﬂf‘éi CH?’O%‘%’E%rﬁni‘OthP Heet hesfeliaige ten encoded

i nformati on if@acfhs peQRY tiorebils 9¥8 Y%n& 0% dnﬁ%l&&s’ﬂo sthengwgengrator is
proper by processing information that is read froman encoded |abel/tag

attached t h&FatRe VI SGisFe Y S1 apRichf eliEehdpatorte s et sypear A4 7478 ohd usi on

circuits 13@%zet%399&gel5wmabuﬂ@ysmcﬁm@é&y@mmz%@hﬂmsm arkn place of
circuit 300 (Figure ID), according to some additional enbodi nents of the

present i nvé‘t‘ff’i”étf*f;a“@or“@&]ilftds Thappmatadydm e Belesal Hldeythe SUarew f or

al terpati vegsomt hads ngybgpﬁf@idk@t@ed tvah m@»‘end@rt@mmg%irw;td@@wmgﬁg por circuit
300, when a relatively even, form.|evel of ivity over_ each

i nj ected doB¥NP# efwgcww f’%‘“? %ﬁu degnyisftyn %%%%ﬁ@%h Hagel2o04at%i vity from
injection tgndseCivaBtebStiie 23; refilling pump 33 with air and pumping the air through

lines 302, 304, 305 and 305w, info waste bottle 23 (Iines 304 and 305 have been
previousty connected directly fo one another, in order to by-pasgs gencrator 21; if

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

30 35WP, it should be understood how divergence valves 35BG, 35WP are automatically
controlied 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 itern 991 for generator setup.
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20desired, for exanple, in order to facilitate a quantification of coronary
artery blood flow via PET scanning. Figure 12Cis a schematic illustrating
activity profiles 1200A, 1200B for two injected doses, wherein profile
1200B has syomiestens form | evel of activity than profibert200ks7oprofil e
1200B nmay be achi eved via the operation of circuits 1300A, 1300B as

descri bed below. 25Simlar to circuit 300 (Figure ID), dashed |lines are
shown i n eachvioh tiRiugersescts iten2 ¥ Beampuicn dY wiay ereseng eneriah fiyguiderge ¥ of a

shi el di ng ass, ) QF L1008 95 SRAGN LA G S ks 0y 1012008, slhe shi el di ng
assenbly for§c§gg§hpé3¥18{:df ?%Eclttétds&%gg(% _ldg(s_oB rrayé’ Ie_ ’\(;JeP Oi‘?rﬁ I gr, i n nost
respects, tonshpaikcdiongrassyivhlyjug®o guiikd ohhd igsteléssior phiddnaberreraodr syst em
10, and the el _ : Cj Lot 87 1300 3008 BY..06 A ranged
30with respeg‘f&)tqgﬂé esglﬁqerg%fs;%gg{%ts\’/g{ng%icel al}sﬁjggﬁyr?ggawth resoﬁiegt to shell 13
of system 10ammai ef astivigrichariispleted cuator des et batiove porvitg pf cui t - 300.
Figure 12A TLIHSLIALER dilcGhdad 3908, LRCIUE 0 or bt Karc iR, REBYLOUST Y

descri bed circul 4 , eluant reservoir 15, punp 33, radiol sotope generator
21, through why tkthtdrempil¢ thiserfenhnatipm along path gthepeattinet goneraice t he radi oacti ve
el uate, actiyi tRGEA A WR S8 PO BarBR of FnGUES g T t her
illustrates %ﬁ\k/\%%?ﬁ%f gl(rt:osa I%%&gﬂrﬁ t\glivg p?@ssbﬁre ,tar%nsgucgrgs 1334 i ncl uded in

ci rcuit 1300Aipr@igrteadepletd gomrdarnophier difneet! wads stiye qgaessbaelutitily | i ne 303,
whi ch i, 1oc OWNSLE 8308, UV ELARRGE Rl ¥ oR8owh kG gl 1 1 T CUI t 5300,
and V\:hflo(szh ac@%% aét{}\géllt%gggﬁr evi onusldyﬁgesf:ri_ bed el uant /]sal fg&r{e f1ush. -
However, in &ontdimst those aibodinents30e/stewi gt incligigenctcgiqdieieriaiier udes a

| i near/ propaoptd I LML Ho AL 8D b P50 D¥rRASS i Msh| i ne 303 so
that circui t%%%gg%%%%]ggn%gé?ﬁgt ecf? feor ianpﬁré, ¥r§@c§jr§c]i)i r?g t(%

pr e- pr ogr anmefnpaivanet ereaddforomepended labal/tag aitaghedjthende.i on with f eedback of
infoiillation fr b Xid e GELELLOLE ABmaliinRsERELAY | RYALYBASS Of
10generator 21 i%@g?egeiFXth)M%lgjcgg eﬁﬁant V\Ilm?h‘ elrll_ugte .arllld, t her eby, achieve a
rel atilel y uhitfiey fre bepleyeddfy sastn U4, typlescerf ceadib 084t ivwat D) upeeedingon, for
exanpl e, accgr ding. N o+ ELOHLe &2Gishtocshowos he noted that,
in addition Stg%gfu%gm%:ngln@ﬁb%ﬂ & ts%‘l@?ﬁrge, gn %{Iﬁ(())w rat étsof each injection may be
vari ed, if necissdrtyalldmfooritertvometaidsvapreraiopondiasprevioushcdesayived | evel .

15Fi gur e |28, kLustdal a8, Sl o tB00BuidEliUd eiilSet g, ifeayd ous! y
descri bed c??rjcctlﬁlji@?%%}oaﬁ%lauaﬁt r}leeggar’voﬁ?l 15, pum Cé‘f’iy r.% iqi_{sfgﬁ ope gener at or
21, activit yogtetiond with 25 relaivdy wenstsienblote peac ity Bigm wedchionls ip@dionwo filters
37 ang,two LLARSHURRE S chiR4 lifcioh GPidronk 300y thdbacont rast to
ci rcuig?s 30%%%%%%666&9}@???@%{% '13.0%?3a uarnt_lh.cer] [ nc* u%!eégaﬁ “el'uate reservoir
1350, whi ch fiow verifilnschode dikudto\Ress # ediamerfc ijeyiaieg aspvity profiles 12004,

1200B for two injected doses, wherein profile 1200B has a more uniform level of
activity than profile 1200A,; profile 1200B may be achieved via the operation of
circuits 1300A, 1300B as described below,

25 Similar to circuit 300 (Figure 1D), dashed lines are shown in each of Figures
12A-B to indicate a general boundary of a shielding assembly for portions of each
cirenit 13004, 1300B. The shielding assembly for each of circaits 1300A, 13008 may
be very similar, in most respects, to shielding assembty 200, which is described above
for system 10, and the elements of cach of circuits 1300A, 1300B may be arranged

30 with respect to their rcspecﬁve shielding and with respect to shell 13 of system 10 ina
similar manner to that described above for circuit 300.

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

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

I



2021, in between first and second segnents 305A, 305B of the eluate tubing
line. It should be noted that a punp is conbined with reservoir 1350, for
exanple, simlar to syringe punp 33, such that, when a divergence val ve
133510 i s setotvaszmbd ow fl ui d conmuni cation between reBeruBP/04850 and
tubing line segnent 305A, the associated punp may be operated to drawin a
vol unme of eluate, and, then, when divergence 25valve 133510 is set to allow
fluid comunififered granbipwmas P &5aie siTRiaastre dvrte. Beii B §erTifie S sBdment 3058,

the punp mayhe. ones At @s@g&@lm&bthérbﬁzqum Hersed74al 8y PMtssiBr ough tubi ng
| i ne segnment 305B for pati ent injection, when diver gence val ve 35WP is

set to directasiewsi 1ﬁ%"omglaéqdeﬁ@quuitdéﬂ@e5Elrcw {Woﬁéﬂ@ﬁéﬁ)@]@ BAEWBo Fi gur es

3A-B, sidevalhi @O 83 $hicRIdbNG1ASSRMAY c2A0: BN PR VEM RS GRMintRodiur t her
encl ose eluate 30reservoir 1350. For exanple anot her shielded well, to

house the el tk endrehihragenmmodsgsy the presings 3 dBHRICRL ATl DB, HAWGT.ch

activity detgchOr,s2n cir&iOBAHehda et RMY %ar/ﬂ:bﬁoﬁ'thﬁlﬁ%mﬁ@ si dewal |
205 may i nclude another val ve actuator receptacle |ver%ence val ve

133510, si ni [H¢ ntersaaistbydiaesy/ haklingiiggp thﬂhﬂlmgd?@)ﬁsﬂasf B orgiatrdr ffence val ve

35WP. LRI RCILRBinOTo Hb-5f Rl bnod QRS Qf cBhMALa 7, hRokj@%AEV0I I 1350,
may help to achieve a nore uniformactivity | evel over each i njection, for

exanpl e, |i kwith fedbagsof infemygtign Qa@eersﬂwﬁetp?f@r@rﬁefeizeon%ad ¥aBEd?idi ng to

preferfped nmeihagsy 21fig eRAGK:k cRMMAG I Mialelin 8l 8hL6H05ch2De HRYaibay Used to
control the punp associated with reservoir 1350, in order to vary injection

flow rate andifomhisyBjactivay AreaFEh atical iatepias) (Pr exmgie peRtdingds Pl {cy | evel

across mul tiphes hrgigeL | KNSy VAR be WORH HAE GERB/AIY o the cHioled MixRGtd on flow
rate over an individual i I’lj ection to nmaintain the uniformactivity |evel.

Feedback f r dlmtRE ol gish 8¥estipemey Bhedee drnceR sy, ip AeT P 984G WM&t r eam fr om
detector 25,,anglofl#pma. | flow rreter (not shown) of circuit 13008 may al so

be used to control the vary b{Hectlon flowr Wth further
ref erdfice to Fi gliges IQQAUW’B‘“C% ‘tlr‘?%‘ﬁ O iprdudiess Bl Wﬁaltm&lﬁt efsgticde circuits

may be conf Icgwneﬁotmﬁmakewouawcm MatdiRoRbe LhraRbNods idesetbbed for
15circuits 1300A and 13008. Fur ernore, sone infusion circuits of the

present i nvémtandasalotdndl 8y vAlirthpMe THEnar apdre massursgardiicioned above, in

conj unction ;a4 B FiQuie 330 kQoh@dsProBinkabMaddBob L] @bl eloys uninker m | evel
of activity over each injection and the relatively consistent |evel of

activity froidpg E@@ﬂqa@ﬁeqcb\mrﬂpé%twh@ﬁ is shown located downstream of generator
20 21, in between first and second segments 305A, 3058 of the eluate tubing line, Tt

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 reserveir 1350 and tubing line segment 305A, the associated
pump may be operated to draw in a volume of cluate, and, then, when divergence

25 vailve 133510 is set to allow fluid communication between reservoir 1350 and tubing
ting segment 3058, the pump may be operated to push the volume of eluate out
through tubing line segment 305B for a patient injection, when divergence valve
35WP is set to direct flow into patient line 305p. With reference back to Figures 3A-B,
sidewall 203 of shielding assembly 200 may be enlarged to further enclose eluate

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

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

-33.



In the foregoing detailed description, the invention has been descri bed
with 20 reference to specific enbodi nents. However, it may be appreciated
t hat various nodifications and changes can be made w t hout departing from

t he scope aﬂnﬂh&wknwention as set forth in the appendedrekmiosro225 C S P
W claim |.A shielding assenbly (200) for a system (10) that generates and
i nfuses radlopharnaceutlcals t he shleldlng assenbly conprising a first
conpart ment @n@QQNWS@@eéﬁﬁéléﬁmﬁﬁﬂvﬁﬁmﬁceﬁﬁésh®W%ﬁfﬁ§ﬁ®é%ﬁﬁent bei ng

encl osed by %ﬂk &&kv§b9§%@b| (201) of the shielding assenbly and the second
conpart nent ﬁ encl osed by a second sidewal |l (205) of the shielding
assenbl y, each of lewetlcfmqfétscraiﬁdfomwﬁfi%tqdéwawr@lrfléﬁ Anpry halpbardiica? to

radi oactive r%&@&m&n @n;ifa%ﬂad%r% me&ﬂﬁ%p& gﬁ%lnk&ﬁé)ofﬁesmndl ng

t her et hrough and a at” mates wt en

alternately éﬁ%ﬂbsé@ﬁﬁé Clodcireerdwp b isgecoapedst tedack p@bVYde access to
the Corresp%&%@ %ﬁp@éhﬁﬁ%c&ﬁBﬂH@ﬂrﬁﬂqﬁs&%wd%H}Or@MQf 1@9@% Hger and the
shi el di ng asse ng characteri zed he first conpartnent
is sized to t:cormamct@mélowamﬁ@ teadly ony pRG pacigerrer Wrepent @)ty et he system
and the openj e?&q%n@oﬁqucet{oﬁ& ad, %\A}@Lécceqay% v%@tiagmmma@e%%tocat ed at a
first elevation respect to ground [evel he second conpartnent is
sized to conméwnméfﬁ@ﬁ@héﬁﬁ@ﬁwaﬁh¢Wﬁ@gnéﬁﬂﬁyﬁ%@htH$Q@®§ﬁB¥”%%e system t hat
s do"‘be”ea-E?gﬁﬁrerujaﬁsd #1901, ARICAARNELAL erﬁ,detm@rﬁomo@@m&f Adye i nfusion
circuit incl an eluate’ tubing l'ine (305), a patient I|ne (305p) and a
waste |ine (ﬁgﬁmwmSb%@ﬂ@é@ﬁ@ﬁﬂ3@m%@ahﬂﬂD%ﬁée sewrol fseaysiiot bei ng coupl ed
to 20t he elqﬁ& Eidn4Rilge! 1 Nne; and the shielding assembly further conprises a
third conpartnent S|zed to contain a waste bottle (23) of the system the
third conpart mentWibeiumrr sreros éligyrenl Ay i shouiidiraored (1Rogieryfive he shi el di ng
assenbly tha&ml%ﬁ@b% &ﬁ{ ko LRpib b&%ﬁétlgﬁoftﬂg{n@%b&r&cq&v@@d fopi rd sideval |

i ncludi ng an openi ng , exten hrough the third sidewall, and a
lid (223), tdweuilsildowe dfldhiéOQﬁu Ewhgmmwmc Wﬁ{bioﬁglfwlﬁﬁﬁfthﬁ@rcéiplénl ng of t he
third sidewgllenfigh At & rﬁ&lﬁpl@%ﬁle%(ﬁs @f‘%s E}Qﬁt{o‘ﬂec?%pa 55@1 c@hd provide
access to the third co via the opening of the third sidewall, the
openi ng of twith figire .99 @ma@ﬁmﬁ@mﬁqdéQW%mP@ﬁ“mémﬁP@*ﬁﬁﬁ%ﬂﬁ@é@@d at a second
el evati on, E&uﬁ%ﬁﬂﬁgklatu? 19N ;@ye%facm@ ﬁr&m&a&n@ i§L&YAL i on bei ng

greater 30th fIrst e evation of the opening of the first sidewall.
In the foregoing detailed description, the invention has been described with

20 reference fo specific embodiments. However, it may be appreciated that various
modifications and changes can be made without departing from the scope of the

invention as set forth in the appended claims.

23
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2. The shielding assenbly of claim1, further characterized in that the
first elevation is between approximately 12 i nches and approxi mately 24

i nches. 53. The shielding assenbly of claim 1, further characterized in
that the second el evation is between approximtely 24 inches and

approxi mately 36 inches. 4. The shielding assenbly of claim1, H¥OBther
characterized in that the shielding assenbly further conprises: 10a fourth
conpart ment’¢§{a#8d to contain another portion of the infusion circuit of the
system downstream fromthe one or nore generators, the fourth conpartnent
bei ng encl osed by a portion of the third sidewall and a door (227) that
forms a bdrrierA tshidldidi cmedrhble (2@0) abi ansyddie dogrihaBLERG Mk thdt heupertion
of the thir idewal |. to alt r.rI tely enclose the fourth conpartnment and
provi de adtBeRIyBagqtcals rstei“I‘F %Bgrp‘ﬁ?ﬁtnﬁkﬁﬁt@ﬂwﬁl%érféﬁ‘hC@flﬁmafffé@n‘ttﬂ@d a

conpar s meRtcdnd dofFRAhRhE e Ak 868 PAruhoh:t If KB, - the
ot her porti(i)rll1 _ofOF_Htﬁﬁe i nf usei on ci rgui t, tfgg%gﬁﬁgﬁg% ﬁg%lﬁ Eﬁﬁ&%%u arg r%nt i's
sized to donshicking aeteodés aad gt easibrompatienpatingntnclisag, byf rosacthe

second co ; nd.an extension of the waste line, fromthe second
conpar t men %@%ﬁﬁg@% Sg‘lxegclhﬁﬁ a?ff&%#b@ 8}3‘?]1 4‘@? & aﬂ,g SPQRY ﬁéJ‘eW@HéfoéﬁE‘ﬂ@i zed
in that thebdrder th r@&lﬂ@c&fv&nﬁmaﬁ@xt@ﬂﬂ%ﬁcﬁﬁﬂf@&h”_@ﬁ&ﬁﬂ% vert i sahl yal the

portion of the third, sidewall, on an opposite side of the third sidewall
fromthe thirslroughpugd & hdre21.285) ghat matessriflethgi apgniagde nbityaety oickismis,

furth C gl J 12 ; t aptnent incl.udes a retaining
nenbe?@(zg%l)}&g E())I%%%%cht e]‘tgli(&'?%ar?é?gjr%g%# gtgﬁé&gg‘? i ’éhﬁ?@ ?rgeﬁgo%éﬁﬁg B PERPERsi on of
t he wast ethrpugh tha cplragendinghipeninhe addthet shictdinp akderiy beid@ Thahberisdd gl di ng
assenbly of claim4, further characterized in that the Iid of the third

si dewal |, en mated with opening of the third sidewall, prevents the door

of the fourth goMRar EaMPhrhéR T IRERHHLARIPERY bARAE C&HSisbBpd RELQHLL N

conpart nent .
(21) of the system, and the opening of the first sidewall is oriented upward and

15 located at a first elevation, with respect to ground level;
the second compartment is sized to contain a portion of an infusion circuit (300)
of the system that is downstream of the one or more generators, the portion of
the infusion circuit including an eluate tubing line (305), a patient line (305p)
and a waste line (305w), the patient line and the waste line both being coupled to

20 the eluate tubing line; and
the shielding assembly further comprises a third compartment sized to contain a
waste bottle (23) of the system, the third compartment being enclosed by a third
sidewall (203) of the shielding assembly that forms a barrier to radicactive
radiation, the third sidewall including an opening (233), extending through the

25 third sidewall, and a lid (223), the lid of the third sidewall mating with the
opening of the third sidewall to alternately enclose the third compartment and
provide access to the third compartment, via the opening of the third sidewall,
the opening of the third sidewall being oriented upward and located at a second
elevation, with respect to ground level, and the second elevation being greater

30 than the first elevation of the opening of the first sidewall.
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MCSLLP 8. The shielding assenbly of claim 7, further characterized in that
the door of the fourth conpartnent, when nated with the portion of the

third sidewall, prevents the lid of the second sidewall from opgnting to
provi de access to the second conpartnent. 5 9. The shielding assenbly of
claim8, further characterized in that the lid of the second sidewall, when
mated with the opening of the second sidewall, prevents the |id of the

first sidewall fromopening to provide access to the first conpartnent.
1010. The shigl diingindssambliy opkiaghai M é : r zed in.that the
door of the fourtih Icn%rrpart ﬁt, “Wheh rra{elégw\f\%({%ﬁﬁ%e&ggﬁ%gEﬂﬁ%ﬁmg?ley%@nﬁﬁi rd

si dewal | , bshesearpgrorcheatblyd 2afichieh end egonxinsitde ®dlidchis.om openi ng to provi de
access to the second conpartnent. 11. The shielding assenbly of any of
clainms 1-3, further characterized in that the |id of 15the second sidewall,

when nat ed. WHeshid@n@ReRhdY Of c1hife1 SREARdSAeWBLE in PLENMENLS NS Jalidy of the
first sidewall fromopening to Erow de access to the first conpartnent.

12. A systebsivad anpepematebs2hinghssrndspsroximatolyidrindosut i cal s, the system
being characterized in that the systemincludes a cabinet structure and the
shi el ding assenbly 20 of any of clains 1-11, the cabinet structure

i ncl udi ng4a Shelshildidy dshatbldedfi tlasn an furher tRraGPaR@ inn tRiEH shidRling

shi el di ng as}gﬁgﬂl}{ is mounted, and the system being further characterized
in that tAE° UTEET GRPISEBi net structure includes a first upper opening

(137) 1@nd an, RRPST, baes: G330 cRnsh %é&th&}}bqp f.aa8iQf Il is
| ocat ed above the c19i§irfjr§t uppér opecni ng of th sﬁé?f&fetlﬁgﬂoﬁ%ﬁcnﬁﬁ?ﬁ%
openi ng bei ng aystgmadvnstrdant fien il eedort mercoperiaigrspthet foarthidostpagidamal | of

t he shi el ding assenbl i.n order t rqvide acgess theretq, 3013. The system
of claim 12, fﬁerlfl%ee?c%%egr}%tvc? gPﬁ?gao%itﬁe ﬁﬂ’%ﬂ? Slctlen@ﬁffﬁe? gg‘ﬁfr éﬁébﬂ*@f %Qfﬁ’é %hel |
of the cabi net batietiet tideodcicd udBaicR, SRCANS MBBRRE vaReHNGr(dBI) thd Pﬁrds econd
upper opening being aligned with the opening of the third sidewall of the
shi el di ng assefiffydll to alfernately enclose the fourth compartment and provide access to the
15 fourth compartment; and
wherein the fourth compartment is immediately adjacent to the second
compartment; and
the other portion of the infusion circuit, for which the fourth compartment is sized to

contain, includes an extension of the patient line, from the second compartment,

20 and an extension of the waste line, from the second compartment.

5. The shielding assembly of claim 4, further characterized in that the fourth
compartment extends approximately vertically along the portion of the third sidewall,
on an opposite side of the third sidewall from the third compartment.

25
6. The shielding assembly of claim 5, further characterized in that the fourth
compartment includes a retaining member (237} to hold the extension of the patient line

and the extension of the waste line in place within the fourth compartment.

30 7. The shielding assembly of claim 4, further characterized in that the ld of the third
sidewall, when mated with opening of the third sidewall, prevents the door of the fourth

compartment from opening to provide access to the fourth compartment.
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14. The systemof claim12, further characterized in that the first upper
openi ng of the shell of the cabinet structure is configured to also provide
access to the lid and the opening of the second sidewall of the shielding
assembly. 5 15. The systemof claim12, further characterized in that: the
lid of the first sidewall of the shielding assenbly is hinged ﬁbﬁéﬁén In an
upward direction; and the cabinet structure of the systemfurther

i ncludes a framework (19) and a | atch 10conponent (191), the latch

conponent ' : . hol.d the lid of t firs

si dewal | iﬁ%g%%@%m%%%@%& ¢l gf&’a' ’?ﬁfem{rfﬁs* "3%%681@6"%:1“3%%‘%?"%ﬂl}?}heeﬁﬂ‘ﬂﬁl

char act er icoeghaitmenhathien mated with the phr@iohiod tefthilieideeangesidewrl id of tht he
in an 15upward direction; and the

shi el ding assenbly is. hinged to ope
cabi net gﬁ?ﬁﬁﬁd%%x%$IQ%ﬁog g?%ﬁﬂ?ﬂY@ﬁé?“¥%@ﬂhﬁé@”§dF@ﬁﬁ@ﬂ@ﬂﬁ'(19) and a
| at ch sonmponent (191), the latch conponent being nounted to the franmework

to hold the lid of the second sidewall in an open position.
9. The shielding assembly of claim 8, further characterized in that the lid of the second

sidewall, when mated with the opening of the second sidewall, prevents the lid of the

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

10 10. The shielding assembly of claim 4, further characterized in that the door of the
fourth compartment, when mated with the portion of the third sidewall, prevents the lid

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

11. The shielding assembly of any of claims 1-3, further characterized in that the lid of
15 the second sidewall, when mated with the opening of the second sidewall, prevents the

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

12. A system that generates and infuses radiopharmaceuticals, the system being
characterized in that the system includes a cabinet structure and the shielding assembly
20 of any of claims 1-11, the cabinet structure including a shell (13) that defines an interior
space in which the shielding assembly is mounted, and the system being further
characterized in that

the shell of the cabinet structure includes a first upper opening (137) and an

upper surface (131); and
25 the upper surface of the shell is located above the first upper opening of the
shell, the first upper opening being aligned with the lid and the opening
of the first sidewall of the shielding assembly, in order to provide access

thereto.

30 13. The system of claim 12, further characterized in that the upper surface of the
shell of the cabinet structure includes a second upper opening (139), the second upper

opening being aligned with the opening of the third sidewall of the shielding assembly.
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14.

MOSLLE

The system of claim 12, further characterized in that the first upper opening of

the shell of the cabinet structure is configured to also provide access to the lid and the

opening of the second sidewall of the shielding assembly.

5
15.

10
L6.

15

The system of claim 12, further characterized in that:

the lid of the first sidewall of the shielding assembly is hinged to open in an
upward direction; and

the cabinet structure of the system further includes a framework (19) and a latch
component (191), the latch component being mounted to the framework

to hold the lid of the first sidewall in an open position.

The system of claim 12, further characterized in that:

the 1id of the second sidewall of the shielding assembly is hinged to open in an
upward direction; and

the cabinet structure of the system further includes a framework (19) and a latch
component (191), the latch component being mounted to the framework

to hold the lid of the second sidewall in an open position.
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