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DI AM NOTRI AZQLE COMPOUNDS USEFUL AS PROTEI N KI NASE

| NHI Bl TORS TECHNI CAL FI ELD OF THE | NVENTI ON [ 0001] The
wonrem@ati7snventi on rel ates to conpounds usef ul Pa¥/US2005/033451

i nhi bitors of Janus kinases (JAK). The present

invention also relates to_caonpounds usef ul

| nhi bi t METIGFICRANNELCQOREINATEER BVRUSIQN s Vgem

ki nase and KDR. The invention al so provides

phar maceuti cal | y aggenh @ eHeEqrRRARTTIENGS conpri si ng

t he compounds of the tnvention and nethods of using

the conpositions in the treatnent of various

di sorders. BACKGROUND OF THE | NVENTI ON [ 0002] The

JanggiskinRasifn {sJ Stkralyeradaté@id | ororing! @81 digousit nefs@edical fluid

consisting of JAKI , JAK2, JAK3 and TYK2. The JAKs
delplesed By cr ipiinpaland gherei prragrlaky, ne ageyrrigly fgoniigimey hgnamount of

tr .substrat es of e HRY i.n j.ncl :
el dP el P e S RAHTAE 1 oipky e fF 20RER Rk in o
mﬁﬁ§§ﬁﬁ%ﬁgﬁgquﬁgd JAK/ STAT signaling has been

inplicated in the nediation of many abnormal i nmmune

responses such as allergies, _as Mne

di seases such a&égﬁéﬂgaﬁaﬁlgiéﬂ@* NIION rat oi d
arthritis, amyotrophic lateral sclerosis and nmultiple
sclerosis as well as in solid and hemat ol ogi c

mal i gnanci es such, as | eukem as and |ynphomas. JAK2 has

2l & BEBAMT sl NGAIOBAYHAMAYEY Sopta U R PR Eh QP fodules to
i lch | | {Bna 8 AsysRES Rt wiich and monitorin
mc\t[%eoﬁb%eggljta ﬁg%né}?‘ggﬁﬁgﬁl?c i 1(gli o%atyrsii c nyel of i blfruér;ﬁ) S, 5
madykek airel setedtiavpl yaatiaghed toha ngnétabfmanagesnent uahr ofiecceiyal wapagement

| eukeni a, .chroni el omonocyti c .L.euken a, i -
g GER Fp ie FETAL L PG e LB kel e afid pgeives and
disg}ﬁérﬁ SRR Gt SR Slonf lein. dIERER $Bod|® @D ZhpWE200 B4 6detddhed from the

escribes diam notriazoles useful as inhibitors of

cergrabeinagdnemiyes., including FIt3, FMS, c-Kit, PDGFR

JAK, AGC sub-famly of protein kinases, CDK, GSK, Src,

/. . \VZ . i ‘ @g%

compBinganiseRicics B R ERusGlIGhenl W0 RS S GRS or more

ovel Rheiperikily) aseé sthes taiorasudthasiatratkatous (V)iag oerfdl er ipterruptions

FIt3, KDR, JAK2 and JAK3. In rticular, it uld be
in dlo. acinied ol ioh IBtBBY AL OF ppses witloeh {felisd péfiod and the
inful3h RLE O ld YcHeiRSee - in UMRYadeE, dtliour or two. The
mfi”%@&ﬁ?%%@[ %&iﬁﬁ ?eﬁgﬂgs ow belgyri found t?wat conpounds_
clinfcidnhiise. i npersbn oqualified! iphthe neloged | pradtiop e erglicig. epsychiatry, or

conpositions thereaof, are effective_ as.inhibitor f
Psb(ibgﬂéﬁyn H}Pishéﬁ% gnanpl ch%‘ﬁ%?%“e B SILOY Fiie 1Sneord§r {/ compensate
fol PRREUALRs 38 koBh s TR BEdbtdh | ¥ RE68READ| Enterruptions in receiving

conpositions thereof, are effective as inhibitors of
meeBatBn camkesn]t ig AxcoByerience angmRlayrfopthedrationt pdglizigians, as well as

ki nases. In preferred odi ts COPRRU :
poﬁ?ﬁ‘?ﬁ%é@@?ﬁl 2 EJAPSRTG ﬁ?ﬁ%ﬁcg {;:F(;nﬂlﬁogqe P%ﬁ(gn'ar e R6icifhay also
beb bk B fr8penOWhekBHhe irfifisi JiKatd is THosasedcomaed: tidseridasfethe fiwfusion to

general formula I : m (D or a pharmaceutically
assure epttiangd eongetianat i ve t hereof, wherein the vari abl es

are as defined herein. [0005] These conpounds and

phar C%&“p&bé‘cﬁl CLARIMESE tPa RN BO hbeSrbSiBhUs td Yeigh the IV bag

treali ng of preventing a variety of disorders, _
toidedrmmitiendie eladt vobimd ofitht ddgt ThisaisInet gifeldy satisfagtaay approach, since

aut oi mune di s ﬁses,suc a transglant ect

the e rTRYS) b SHERND (VS Eihib MeopHr e g 3¢ Eiphy Jsjaht of the bag
suﬁggctg&‘ lefdrp e ﬁ)ﬁél%@i%hts of 8% W&.| DffeleRcet O éi:c@fdmy of the scale and

mat ol ogi ¢ mal I gnanci es such as | eukem as an
| ynphormas. The conmpounds and pharmaceuti cal s
conpositions thereof are also ugeful in treating or
preventing nyeloproliferative




10

15

20

25

30

di sorders, including polycythem a vera, essentia

t hronbocyt hem a, chronic idiopathic nyelofibrosis,
wopealdegBdi7sret apl asia with nyel of i brosi s, chroni ecmpsk@sd33451

| eukem a, chronic nyel ononocytic | eukem a, chronic

eosi nophi lic | eukem a, ggpere93|no hilic syndrone and

corgegtipm deit the speaific @EVILY ey ) 0 {SpIuely ept known)
resJiHlfn !a%{ MAI%&Q%@L Elf}&)ﬁcrﬂl QQﬁnﬁﬁFﬁ &@Snglfl 3\fusion flow rate based
Ter m nol ogy ereln the foll ow ng
upmhefhendém\ceﬂsv«slhaiel ofathel solutivines SThig hesthads dogan doic atl@\d for accurate
ses of t '15 [ nv nt i orthht he

P 9k du chemn fﬂ% ed and th
cortgPhiof § BPR e QDI IRALE 1 T ERes fou Ty SRl and thus
magﬁ@t Eélﬁv@?ﬂie%nﬂﬁféﬁ &GN to HiRNsbemkovef tt@”tl%ﬁir@d fidhe fpeﬁod At the
hysics, 75th Ed. Additionally, general principles of
cor@plgmn of thIQﬁISSQIT thatdas beeswbjastad to anteppfigiiscthe clinician is often left

w1 o 8T g R LB PIB o

be Hlibhebichr, difrded ST tth rebdBal wisndhy @iscarded, tHcObiinéﬂit Iy wot receive
Sons, New York: 2001; "Encycl opedia of Organic

the ik deseonipadedpy the CllialClaanbé‘H sdqgcing th%m@éaeathrb%#fw ley &

Sons, New York: 1999 "Encycl opedi a of Reagents for

O n [ P h

Oggﬂéﬁo\?\/&( YE)Hr%EeS h?% b%gn 1.dérﬁﬁ’1&é‘eeé ncg)ﬂﬂﬁﬁlh% n 8 f@) de?‘ye & medical

infisRomo & gt vibatGrdl pscunratel@qgﬁm:ca Bypdichiewi sver @ﬁdetaamuncd) periods of
. John Wley & Sons, Inc. (1999)(and earlier editions)
UMehe entire contents of which are her eby incorporat ed

by reference. [0008] As descri bed herein, conpounds of

the invention rra;s[gm/imgl(b]yfrgg]@mﬁmﬂ@wed with one

or nore substituents, such as are illustrated

general ly above, or as exenplified by particul ar

cl asses, subcl asses, and species of the invention. It

Wi | Bn@ﬁy ARQNiE Sérti A (ﬂerhfsaﬁletﬂf&eﬂhhﬁ&ﬁmndpﬂirém@d {oyan infusion system

substituted" Is used interchangeably wth the ghras
that delers ¢ fire dniypateiyeiesbly amedioatipn t@é‘ﬁé?*’a]lme #Re 2sgfqpd infusate,

pre,f%%l??rtd ﬁc!f{ftfa? c Wﬂg tsgﬁlﬁo?rt%ctﬁg Z)q?ﬂ.}et R &' Fhe 1nfu¥1on system also

ona ‘ers t acenent
inchydds ngeasu&dn@al device thatgdete@misdsr arcttmbentv\bﬁ hnddhigered first infusate

radi cal of a specified substituent. Unless otherw
TeMABNE AP &ie SYFFDS pFHEHRAMOLE: Sirefistan Vtegt BHBJ%? Cﬂak@ gystem that
conttiis Héli%WB V\ﬁ]te tﬁ@ﬁh’fu%&@séﬂdt #HhENaB1eP siuk bR pRidetd?ined volume of
group, and when nore than one position in any gl ven
thasﬂinsuinfuﬂaea toalye Beliverdds tind intpeti ofve ttimepereod: withinowmkich infusion of the

g o R EL St I EnBRESHbEr ) RBnuhiEigy v st ana
sccOUET deliRes) Ubﬂ@es GRdr Qﬁéa@lﬁém@ﬁt deasd ith Udrfnine an optimum first
envisionéd by this invention are preferably those that

mfu@éeulmfusmnt flovwf ortgabised of the apyedetemingrk rﬂréfaumfyasate volume, the

oG RERF AR rERSt SR i AR PR et i

1nM§h@é"re§1ﬁtQhﬁgtlﬁ thd &ysteai) dllnﬂlc@ﬁl@olb eheafitsodelivry Hbﬁbdé to deliver the first
production, detection, and preferably their recovery,

infsate 4t ancantiorm yHesiosHovaateone or nore of the purposes
di scl osed herein. In sone enbodi nents, a stable
.Con'@ﬁ’léggorgﬁnc% heGih %F]J)thé( asl mﬁeQﬁUHﬁféﬂd tHefe AN BurtRAbrovided an
is not substanti al red
infusiop eymmroenmhs#@}ﬁmst délnzssy, dévicet thet dﬁhsremcﬁel ipfusion ultra filtrate to
noi st.ure é her chem cal | g.re cond| ons
2 By a8 ol ReBEICHh 4oYies ol ?&ﬂﬂ?‘?s cofifoutt S infusion
ultra?ilﬂrﬁ@% It ﬂ{fﬁéiBn sy@émusl%g iH8ERInbysERANS0 ?ncludes a second delivery
stralghtchain (1.€., unbranched) or br anched,
substituted or unsubstltuted hydr ocar bon chaln that is
conpletely saturated or that contains one or nore
units of unsaturation, or anonocyclic hydrocarbon or
bi cyclic hydrocarbon that is conpletely saturated or
that contains one or nore units of unsaturation, but
which is not aromatic (also referred to herein as

I e
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10 aliphatic carbon atons. In other enbodi nents,
al i phatic groups contain 1-8 aliphatic carbon atons.
wonostos4l78 ot her enbodi ments, aliphatic groups eOMUARIWS/033451
1-6 aliphatic carbon atons, and in yet other
enbodi ments aliphatic groups contain 1-4 aliphatic
devizar theinrestives 2 patiesnEenz B dliraHirate ff@}lcﬁl%&eﬂ%%tﬂ c’md a second

or "carhbogc y | ") the infi
mee}(?ﬂw&ey d]"%“%%% %eteg‘fr%% gragxo%ﬂélrhﬁb?fcreéﬁfvgﬁ %éﬁ%%ﬂ'ate in the infusion
systeyflr Pe@icR@ord, e 1nm:mmomteﬁt ﬁicludssah womtreldsystem bxanmumcatlng with
contains one or. more units o

saturation, but whi
the 95 grd e RELVeph Ve 230 IHOTS P Sreoal AR s o
detér?mﬁé1 %R{u%ﬁhl f wt B?ﬁs%' ﬁﬁf'ﬁSm"\ﬁl%rl?én‘ibfﬁf&‘ béfh@ﬂ‘ﬁp@ﬁathe determined
sald clic ring systemhas 3-7 nbers.
am&lﬂti ablifusibh pimazlﬁltralgrandplsmoncd uleafilisate mrtbe ifusiph systerg, and a

AN S R g

S gakkediyh d
SRSl ol sk ey bl ks
heteroallphatlc as used herein, neans aljiphati
gr ohpsthmp@qtmtmn@ve@ﬂon Aibere iy mewidad ameethgdol 1nfus1ng a first infusate
int nde engdenqtly feRhaced, by Qa6 1&{311’ &n‘ﬂlfxesoffﬁégt%f&l volume of first
%&I 1? niEP oY ERe ot us con.

phosp

1nf\bﬁ§eeﬂhﬁﬁisl Bt 1|nﬁusld Qu@&hdfpahdﬁe Thb.‘shmbmhetﬁem mscertains the period of
unsubstituted, branched or. unbran I|c
e%ﬂmfused such as

timg®yet whichahig depiesd Bat the &tal wlyrae efgf“ HQP
r 1
RSN 2 B Sty SRR 8 OB i o
voluhet g Yeteoa! thp hatitiing emotdtedfefist yld’usate tadeisbeed. A control
herein neans nQn-aromati c, NONOC. clic
systerq @9@1@1& W q:ql@ﬂgtgg the,me ﬁelwllplcp'g %1ntb c%g I}edn%erlod The large
volﬁﬁﬁbﬁ&ﬁ% Q%@'P‘?rﬂeh@éi@ RES Q%H)‘inﬁﬁb@ Qhﬁﬁtﬁéelbzﬁfeﬁﬂsi Q{fus1b1m line while
i ments "het eroc "het erocycl
eithidret syriogy plunglar pIHaVP @hd weight h@¥ gqymbl}a@tuq)rb infses the %/ﬁgmfusate into

o IS bR R0 08, TRRROS B o FupatBlg s

1nff1§18ﬁnﬂ%>6\b’ B bas%lel' dnlthe rBinhinB Aot o@ﬁﬁ&ﬂlﬁﬁfsu& toasedinémedh and the
ring in the systemcontains 3 to rin

tur[eoltam}mg( m@eelgredcptemp@c} gmydqep@d r ﬂH@qu%qg:@pg,d%alculatmg, delivering,
zo .one
1HIJ§§1P$’- just IB% ﬁtei) min% e % a% g?itgq grt?t?lgc € gﬁeglgﬁb?%%lg of first infusate

is fnusgd., 2- tetrahydrofuranyl 3- tetrahydrofuranyl)
t et rahydr ot hi ophenyl (e.g., 2- tetrahydrothiophenyl,

g :n% B(gggq%rﬁggsrgg&ggﬁﬁ%k ,'mgw &P ol ! ”ﬁ%cf p‘% g')fhsmg an ultrafiltrate into a
pa@ togg}ﬁn@}fﬂ}% NRe (s‘%e %eh{?é Qﬁ Qlﬁﬁis'lcﬁp ultrafiltrate to a hemofilter,

' no, |onDr ol 1 no), pyrrolidinyl
mdasurthg thé-apyounobf chfmydm u]Zr-af]yrat&)in e rmyﬂuﬁlon system, receiving a patient's

rergo{?%l[ qr, %lﬁf}lgqla%pé[%){g tltéeg f1 lege% Ozgget)sﬁéﬁé mﬁyo%]il(é)ug;t gf remcrved élltraflltrate in

thé Sl a0y qg F%ﬁé‘za'dﬁiéhﬁg fRwPRtdsdbMite (ﬂ&w@nn% and the receiving steps
1-pirerid ny 2-pi peridinyl, 3-piperid
bapﬂcbepomth@ym):asupa}dr arpolnts f infasign and 1ppeNed pltypﬂltrate in the infusion

y z0ol i.n [
Syftﬁlg%\ |ad|pﬁ‘{f:|ete(rgmgéé %%Sllieﬁl u?%lcﬁy%éﬁtgél E%(tg/)zeg i e n1)r/1fu’s1on and
refholdl @aafildtday! ), im dazoli d! ny (e.g., o
1-im dazolidinyl, 2-imdazolidinyl, 4-imdazolidinyl,
5- |n1dazoI|d|nyI), i ndol i nyl, tetrahydroquinolinyl,
t et rahydr oi soqui nol i nyl, benzot hi ol ane, benzodit hi ane,
and di hydro-i m dazol - 2- one
(1, 3-di hydro-i m dazol -2-one). [0013] The term
"het eroat onf nmeans one or nore of oxygen, sulfur,
ni trogen, phosphorus, or silicon (including, any
oxi di zed form of nitrogen, sulfur, phosphorus, or
silicon; the quaternized formof any basic nitrogen
or; a substltutable nltrogen of a heterocycllc rlng,
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previously defined, attached to the principal carbon
chai n through an oxygen ("al koxy") or sul fur
\VQ%WWWBaMkyI") atom [0016] The terns "hal oal kpCT/US2005/033451
"hal oal kenyl ", and haloalkoxy means al kyl, al kenyl
or al koxy, as the_case ma stituted mnth r .
mor Eh B depteed 98 thigprvepl Pan ash%? g@%ﬂ‘e lﬁy‘é%ﬂ’i’émF‘tS"'%r Both as to its
str@?ure Oﬁ'hdllts bpQ4{dn, W1 &R ﬁ{dékstoddﬁ%nﬁ{&nfcc%fn;ﬁﬁylﬁgrdrawmgs
of a larger noiety as in "aral kyl ar al koxy",
tak€minydomjunatidy with tlneezioepmpawmg)d@scglpﬂwm bi cycli c, and
tricyclic ring systems having a total of five to
fourteen rin ' e o ing in
t he systen1lgﬂg on R QiﬁﬁQiél%E§§§§—frﬂ§§.n t he
systemcontains 3 to 7 ring nenbers. The term"aryl"
may be used interchangeably wWth the term"aryl ring".
The o .ref g
< Bl Ria Y dsnerRREPabs 05 A REREREE PEiapldad pabE Bstem in
acdé&eﬂc@hﬁﬂe a@pecess opahé mtsent linvegeion nhbeing awedicel ﬂulds from two

"het eroaral kyl" or "heteroary] al kox , refe
dlff%%csyercra% of 61“6‘31/04 receptafly @i heg) i § ﬁgﬂ%ﬁsﬁ@h%% pumped into a
bh19 a‘fi’imé %@éﬁo‘i’lflnfe' t\S?mtfl?sngrPﬁﬁ[cL?Eﬁléh't DY tWEHRELiSn tpumps under the
eréin east one ring in e systemis aroma

commOheaﬁﬁrolmﬁepmngmnnnghmtsystem contai ns one or nore
het er oat ons, andwherein each ring in the system

co n%g(é f}f@ feﬁgf‘é{ %ﬁ\gﬁg@aﬁbﬁgé’w@ﬁgg hg“ {&é?”ﬂli?’t“%@ ﬁglar yl

ring" or the term"heteroaromatic". [0019] Exanpl es of
het 13 ¥!graghnBSwi ﬂw @atk HERIVIimE &1 g inf@sibrliseasivh;
3-furanyl), imdazo (e g., N—|w1dazolyl
2-imdazol yl, 4|mdazol , 5-imdazoly g . .
benFiGe o 40 ¢V, ateisgn it ce(Séreens pl@ser%f& ¥ {1 programming unit of
-
Flé %@gé@@% }’41121_1121 g@%{ﬁ?@&%ﬁéﬁlgé% 4 %'&feée?t ?% rcefs sh8wn in FIG. 1;
N- pyrrol yI 2-pyrrolyl, 3-pyrrolyl), pyri dyI (e.g
2- pFiGdylis Bflpwr cloyl of 4- Iply#hbdl)df)inqumgi mrrjd:d'ngdtio(neing)_ A patient in

r|m rim pyri m dinyl),
acwg “a%dﬂf%ﬁg’(“éu%on %teﬂwﬁd%% m ‘15) thiazolyl (e.g.,
2-thiazolyl, 4-thiazolyl, 5-thiazolyl), tetrazolyl
(e. 1G. &1id Q%Elﬁaﬁiﬂtﬂé'%ewtdflaﬁémbry émb&lighent & 4 fuddeayhelasddrdinated
5- triazolyl), thienyl, (e.g., 2-thienyl, 3-thienyl),
infheing slysiew i i mooctméﬁwnh Bﬁ?@ﬁ@tq’f HeHeiEsANt inyeagiop| shiowing medical
o i 0 ok, B M s YAy gy v«
wedt deRz Qie)r‘ﬂlmﬁ@ béing ;im%)ea iaragicazmalonl )V, liax édn ‘ﬁtzfnd;lylh into a patient
& g 1,2, 4- oxadlazol yl), trlazolyl (e.g.,
underthgcqmman 6Pl of emr%&lﬁramgﬂﬂm( e.
1 2, 3- thladlazolyl) t hi adi azol yl (e g.
PgG atg Qa}ré/ lu%er fnhi-gdl agaly! 1!eé°en%d b¥ the programmlng unit of
t hi'adi azo , purinyl, pyra2|ny , triazinyl
FI(Ge6,gvhen]pr&glﬁmtmngmenyfu)sl,oncfmm tleitwypldifferent sources shown in FIG. 6;
2-quinolinyl, 3-quinolinyl, 4- quinolinyl) and

[ soiﬂbs L, i n% ﬂe?rw?)V'lCV[’ 85%8‘]%}&20| ' 9%{11naenﬁ of & %ﬁh%’ Ininfrzllyédordinated

mtﬁﬁl%h lS}}‘étem&il'i abdeRdance Hith pyab ki/ihe packehti@véitio) sidwing removal and
heteroaryl (including heteroaral kyl and

refaceatentir 9f aukmi@tr@tm thieugh Klaygeg r‘&]bmﬁayn@élﬁpal wr@Té/elght cell
cobfuf HRSEMICH' Spait ARl o UBAELA GRS, % braging ani

andr € sel ected from hal ogen; -R, -ORO; -SR
1, 2- et hyl enedi oxy; 1, 2- ethyl enedi oxy; phenyl (Ph)
optionally substituted with RO; -Q(Ph) optionally
substituted with RO; -(CH2)1-2(#£h) optionally
substituted with RO; -CH=CH(Ph) optionally substituted
with RO; -NO2; -CN;, -N(R)2; -NROC(O RO; -NROC(S)RO;
-NRC(O N(R)2; -NRC(S)N(R)2; -NROCORZRO; -NRONROC(O) RO;
-NRNROC(O)N(RO)Z - NRONROC@RO C(O)C(O)RO

e Py

N R 17 P\ o~
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I ndependent occurrence of Ris selected from hydrogen,

optionally substituted Cl-6 aliphatic, an
wanswshis#i7g ut ed 5-6 nmenbered heteroaryl or het epoTgskios/033451

ring, phenyl, -0(Ph),or -CH2(Ph), or, notwthstandi ng

t he def|n|t|on oV two in endent occurrences

R BHitRes saaﬂﬁws?li’ﬁgt ok aéﬂ%th%f? ofiPpaiestand,ise t%ew@fﬂtrates in
acJo?d‘a%@e(N?tﬂ *J‘ﬁl‘fuswﬂé}stfeﬁmeoﬁilms) to which each R group

i's bound orm a 5-8-nmenbered heterocyclyl aryl, or

heteroaryl ring or a 3-8-nenbered c cIoaI % rin

havi ng 0- BEREREHHN Ok THH SREATFRRE

nitrogen, oxygen, or sulfur. Opti onal subst it uent s on

the aliphatic group of R are selected from NH2, NH(Cl
aliphatic), N(Cl-4 aliphatic)2, halogen, Cl-4
al i %ﬁ&m@g ngp, toothe drawings | it masy paNoplarityy, incepigh like reference

[ t ) I C c

oS G St 8" b lsonh Bl Sictudtld Pstdslhee Yoy Bl i, the

muaﬂldlrﬂhﬂdll @o@ﬁﬁmﬁl affulohs syﬂsmbslbcdrdingd tof ﬂfé2]111vdh1uon infuses a

al i phatic or heteroqaliphatic u or a non-aronmatijc
preefeBR ] SlolEmng ph EleAigy i AV hRseH coprefgipgnined time period, such as

hA Het @ t he saturated
10&0]9%%%5gﬁ%ﬁhgﬁgﬁlﬁg?fg’%ﬁ&pﬁ%t er Oa|IIéI|£)1 atic group, or of

a non-aromati c heterocyclic ring are selected from _

t hoThe | pretead ira/bmi{@ fall lieh@mlm's@d bV aved ol gxopleofheraby a patient

ung%g(%%%ng%temggga %r]oug aana ;I odqal % 1‘%cl ude 'it Chould be

und¥6- a8 bilen! ah, exmﬂb!émaﬂlks‘tﬂaﬁve ﬁlﬁrpoé‘dg* only/\'hef e each R

i s independently selected from hydrogen or an
optionally substituted Cl1-6 aliphatic. Optional
subJiypicabht & chemetheragy iperdieationgis gnfised ower apetinle| seesiens lasting

maﬁlg %ggg:%u&?ﬁ&qg}?u%aﬁé% 1%%54&4qu8%%st m@lok Qﬁg%rh@}&rs '{&he delivery

of @iNinfG¥iBir, th&kE(dn ﬂqaglberﬁaﬂylo@)ate 6y madng }ﬁilfsélb}athepﬂndtdf ¢De infusion
or hal o(Cl-4 aliphatic) ein each of the fore 0|dr111%ents are

seserogt i pfapiesery rlawéloafadﬁ@esseé Jupflem; Y USRS A
ro%&édoﬁk%wsw%ﬁé EH604ithe f‘ ARl MEE Rafife@ing device, for example a

non-aromati c eterocyc 'c ring are sel ected from 2R+,

weidlit Rell 2n cerGbidhtivn witb@IRge voliin®) DG pum@(d) OIS @)ddwvhere the

A I ot

substituted Cl1- aliphatic, optionally substituted

pheyking @Bﬁﬂnﬁ@ idéllf lébﬁgléttdﬂae@hn%ﬁhﬁt hadd 4 @nad dhyt is expelled by
substltuted optionally substituted -(CH2

an 2¢dehdcing mﬂurxgnlal | esplnggqrtlat@@aﬂscﬁd@qe%)mwothe gylinder by a drive

mercﬁﬁgs?lﬁg églglﬁgs m (')T;p go &‘ ttﬁrro{}%gyilgﬁgf opgéﬁ 9(? %Ccllﬁ\%r head to

our P& §5CO
pré&edes Trﬁﬁitnfdly)ﬂcbr(%t(amg ptﬂlse-lﬁﬂeta rﬂa)genln :ﬁfcoﬁluhcfeuwuh @h ,aspect of the present
not wi t hstandi ng the definition above, two indep endff
inVsaHoR. & meass #f PIR¥ided for pecusaiey iB{HsHei ¢ pesdeteppuned volume of fluid

ovgllt ](:1) ﬁé@&%‘mﬁ‘%ﬁ %g:%ﬁl&_{ tg%ﬁgg %ﬁ%g‘%; d‘@bécﬁhé ASw rate, a clinician

médy Bragearher epi:ctfei eoltumectoybc infuged ower hlespemﬁargphom zmgl the system

a 3-8-ne red cycl oal kyl havi n et er oat
a“?%ﬁ%lﬂﬁdg%ﬂlﬁ%? @%If@é‘f &yet W&hi%g?q%@ﬁ‘%%@h‘??se (o0 ¢ e remaining
vofihthd - bﬁ% B! arRubied b MeRERy QRribAefR! indladid. C Q'h@uﬁ)ystem also

or the phen rlng of R + are selected from NH2,
acaimphddtescior am( Glangesaini spereing endstopring glihe system due to cucumstances
th%ég gc'&ﬁt‘aqlqrﬂ}gépfu& ]ﬁs?y}ﬁgﬁ %h at C déll (?I}'%ll#d{l% in%.%cl)_rli line or for some
otﬁb@lr@c{s&l wherd th®1fidi 60 nect &F B moﬁ@ﬁﬁngf stbpiedf or egoi ng

Cl-4 ali phat| c groups of R+ is unsubstituted. [0023]

The term "al kyl i dene chain" ref®rs to a straight or

branched carbon chain that nmay be fully saturated or

have one or nore units of unsaturation and has two

poi nts of attachnent to the rest of the nol ecule.

[0024] As det ai I ed above |n sonme enbodi nents, two
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i ndependently sel ected fromnitrogen, oxygen, or

sul fur. Exenplary rings that are fornmed when two
wonadespandent occurrences of RO (or R+, or any 8ChAIS2005/033451

variable simlarly defined herein) are taken together

with the aton(s) to which each variable is boqu

i ncTymesllyb medzgeiom selufipps AdProBided dn feopseaiialng: 105y, af must be

2l nde ent. occ CEeS; + . .

e BAGPLBRHE RS SRR, 1 A S Mgl tcly s

volties sarhi@t samcamgarad eo tBK @nipt logs; henyvéyringe-batneamedicatgons are
forma ring, far,_examle, NR).?2, er.e bqoth. .

proyidedsin sppeRtgiedriomy ra_ng_tfa rPet %ﬂéﬁfm}lﬂw @ﬁméfﬁ%tfaﬁli()ﬁ ol present

invalfoR zﬁ\%.v&fscbr Hz:%tﬂa{eﬁ‘?ﬁécﬁiéaﬁbﬁs' # a sRifL 85k Qildrellon DO¢ontinuous basis
nor ph -X-y g p; and

olin roup; b) two independent '
by ameutralenoymgofol®dn(such Ry pomnal salnesdieron suppkipd gia a large volume
simlarly defined herein) that are bound to different
purgp nd are taken together with both of those atons

to forma ring, for exanple where a phenyl group is

subpic tiuk ad i bha bl eams] ceadasitel inflsint ysem 10cording to one

occurrences of R are taken together with the oéygen
embediment @fwiicc invenbgn. ar dhpomulichanteh  ¢rozdipgigd gintusion  system 10
._6-nmenbered ox i ni ng:. - i in US. Patent
PR BP0 S ALY i b S . o
Nof Grrm&56hen Hoplrsj ieqk Fdantryo8c uf9&nwaichofs ReprpordRed herein by

or any other variable simlarl deﬁi ed herein) are ) 12
refaranegn FsgE0 BRI PAIGE! G AL IR N GrPALgu A TEHQY) 12 in

| i@n il 1180 PROYETANS ifWrporat
cor%ﬂ?]ﬁ gﬁ; ed lt?loéj[b%gkl%itt\ﬁvnq}lﬁ %gﬁ%{dlggs] gAL?JnI ess ot herw se ' .rpora ‘?S y
coritod b pslem sihd yenaalbspatfpis fau fhutions inathe patiens catsastemoyit provides
a ph?sgflée{f gﬁé%{éth 2)? t@%&&ﬁ]&iﬁg{rp?ﬁ&g g%l&? gs? N cr:ﬂounting poles and bed rails;
it ptqu'gﬁ%’ g@;&&&g@%& 3Bt 9fov‘icté];§ anlihleehtl Botwber tRXSRReand external

configurations for each asymetric center,

devi@ds, aml] ek&pt facottain informitiavend it papiddesA) majeaty of) the user interface

.conformati onal isonmers. Therefore, single
Wlé‘ttg‘? D6 i cal isonmers as wel |l as enantioneric,

di astereoneric, and geonetric (or confornmational)

M X PG es iPin tdlggpd erenst ke PEil b2 shaweinFIthiin ThePEUakReincludes

of the invention. Unless other V\/l%éc? Sit at e%’ all . disol
an inforrawron disglay 48 thet maydeamximRmelsdislay feh; 35 Aliquid rrysrat display.

wit hin i.nv i . it | ire At
A0 RSBl e B bt R i ey
and@ke@itiag s Theadslajt 08 intay! alkbebes vsed do ridkplayhedriods openating pgrameters as

RO v i
hatdt kHSIH S §3Tﬂﬁ%?§ Sh Y14tBE ehRRh A CRABMHI @ImbXHsOFgRdReys 20 may

eutertumor trfitium or the replacenent of a 12C
indhadeboumbricad HBC keys €2 anvgaticar keysi 2hi(sichhas vp @pe dofwn keys), an

et g ; o '
3808 CAR L RSO S PRI BED M Gl sgpen ks oin
suds saPOWER QREISTPENEH Well 98 t&tnifAeae uadisleodlatntie The numerical hard

I'nvention [0027] The invention provides a conpound of
keyoRPwhay partly OB used Eorptaringouundrical dajaawbidpthepmagges of the hard

derivati ve,or prod t.her eaf , oW ' .
kepiaiog S a6 geliegs S Blaf el B eing dopralopl fimands. 1n
thils %lnﬁ)%hﬁgérfﬁ @hdre Efﬁ cilde® CioE rsbfékﬁ}g mltssaﬁh shd leftefehal display 18, five

sel ecte rom hydrogen or a Cl-6 aliphatic _gro
sofpkaysri-10 oupbe irteht of the displRyolS, pnd igHH spéicGys S11-S14 under the
diSil?deﬂfndently sel ected from hydrogen or a group

defected from C1 al i phatic optionally substituted with

up to three occurrences of J or J', C6-10 aryl

optionally substituted with up go three occurrences of

J, a heteroaryl ring having 5-10 ring atons optionally

substituted with up to three occurrences of J, or a

heterocyclyl ring having 3-10 ring atons optionally

substituted with up to three occurrences of J or J',
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wherein R and R taken together, forma 5-8 nenbered
cycl oal kyl, heterocyclyl, aryl, or heteroaryl ring

whawierng4108 3 het er oat ons i ndependent | y sel ect edPET@ISR005/033451
ni trogen, oxygen, or sulfur, each ring being

optlonall and |ndependentl su [tu
O e B P eSSl Sl b B huna to e
PC'Unff;C {': 1¥na§§{1§§ fgn {@ﬁelﬁ%&gﬁnre ovabl§ @4bhed to the PCU 12

rom I phatic optionally substituted
andMntidy be 11hterdhb1n@ with wth@ntestiafal Jings a3’ des@@aeﬂOmaUy& Patent No.

opti onal l subs I tut tothree u
5733 856 nDrieoobe yrersonst b atCons e peisii 86 LG K jpovn in
FI(EUPS:E Hfffétr&ﬂ ﬁ’Mrﬁﬂ%r WP fﬁIQ:ubHﬁlQﬁnt@ G be MERSpdihted intdrthé patient care
et’erocyclyl ring having 3-10 ring atons optlonally
sysserpd0i tuted with up to three occurrences of J or J'
or wherein R and R' taken together, forma 5-8

t. ; V
e Fh e gl it 36 6 pREMELN an Biliion Hydl o IRRIIKL, More
spdifidafige lﬂ}e ey gaﬂcthdmﬁl ﬁtélﬂt fl;ﬁlr is paf)dnab‘ly rt?ldag thll‘l]lme parenteral pump
tiona and i ndependen subs u W u
("It\gl?"éévlﬁb%ﬁ@wgﬁ@éi aagrozﬂm?é%wﬁ 08 &i‘b%@‘%f’f o Prheprimary task
of %&%ﬁ&e@ﬂ&ﬁﬁda}’ r?ﬁ?llg?ﬁ %ﬁjs &%?Hl[ﬁéllltqg ENdelivBr a dgi’lon( sfition 32 into an

ehed I OXY,; enedi oxy; phenyl
TVolde M&hdeyted ubst a tpatied watahlemon- cbzpmeb (@lhanyxel A), in this

1ns§z§)g§,it|h% Eitvj?dI%: {FH %utlon %\% 1(1%5.{{;% o}F %'}gfal? )gol}ﬂtlon such as a normal

t
salﬁ%é}déﬁo‘ﬂ B R@(]O) (clg)nf%l%_dN R@(}hs )a hé(\é{% fgle-sﬁ%mag 36.
- NRONROC( O) RO - NRNROC( O) N(R) 2; - NRONROCO2RO
- G))h@(s@;cﬂ(ﬁ fun@(m))zd:(lm)t is px@(e@tdj( c) ]qy\ﬁy(gume timed infusion pump,

su@(cés N %n%e) P‘Pf(‘%) CN:F%S tha& %QIES&N?‘% @cg@w%{@]%?gmt 14 in this

entHOBn®NRYs to G1ReNa@3adenRated GaditRMonRAto thS(IY) BfR034 via a medication
- S( O 3R0; -S@N(RZ - S(O) RO; - NROSO2N( RO%
infupjRo S@F@l (Chapog) R, in @(S—lﬂﬁlﬂiﬂ(ﬁ( pj;jgm@(pum:g The medication may be

angl&% ?ﬂ%%é@l \?\%rgfg%e eaghe %@@Me@tﬁ%c eunrt'rggce of

Ris selected fromhydrogen, optionally substituted
Cl- 6tel syrhaei pumppitd, aeedrtlingswbené teutbedirgens, imsidsies exd syringe size

deggéglg 8?{3%1@&?%};&?%%@%# C3-'8' glﬂ)({lﬁl g%?;lll} b o%g?to%( Jpyeasure the syringe
dlangtglh)hat ?@Eﬁéﬁnﬁ’éeh)’tos&é@e?hhﬁéﬂlﬁﬂlé ﬁ%’&)—ﬂ-p Wb )or the like, the type of

optionally substituted - two i ndependent
sydogaithaeisdemgofse®, Fohe)tamPhSaﬁﬁi@@ki@ﬂﬂgl}é’ﬁtltymmlﬂmétﬁémay have a

f1fS ubst] Eq%gL;Tpérgﬁgg%gP%e%errﬁ?e o] eg &gﬁ%e%t &gﬁst}le sgm@'héhﬁﬂeter S0,

E’&Hﬁlr Q6 YdtleYdmbodindént @E:hﬁh@iaﬁﬁ@ﬁfdthptédl 0 cofirdn the syringe size as will
- 8- rrerrber ed cycl | oal kyl ri ng havi ng 0-3 het eroatons
beudm@ape@dd@mlatwnstelFéGt from ni trogen, oxygen, or

sulfur wherein a substituent for an aliphatic group

SIS B S At i ot s

achlireik- ﬁn@rlpﬂéﬁidncée&soﬂ‘l&iaogmrtaﬁi ®valfap hgilimger @3, of) @Gsyringe has

1-6 aliphatic) C16aI|htic, . .
tra@emaad%mmm SHISHEF £ DIBREh AP G Y6l to R (B oo of ts delivery
A GTHE g dtof) v\#"@rﬁ ekt t6octhdr PRAR ithe Q&ﬁﬁ@s 3196 ﬁab& a processor

unsubst| ut ed; erein a substltuent for g
witleih¢h@amytichanndl eperdimyes] infusgmovyptenf 1R(ses &3 Patent No 5,713,856) to

aliphatic, NH2, NH(Cl-4 aliphatic), N(Cl-6

al i phatic)?2, halogen, Cl- aliphatic, OH O0O(C 1-6

aliphatic), NO2, CN, CO2H, CO2(Cl-6 aliphatic), Q(halo

Cl-6 aliphatic), or halo(Cl-6 afiphatic), wherein each

of these Cl-6 aliphatic groups of Ris unsubstituted;

each occurrence of J' is independently selected from

=0, =S, =NNHR*, =NN\(R*)2, =NNHC(O R *, =NNHCO2(al kyl),

—NNHS(IZ(aI kyI ) or —NR* vvhere each R* | S

o o

T I 1
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N(Cl-4 aliphatic) 2, halogen, G- aliphatic, OH 0(C

1-4 aliphatic), N2, CN, CO2H, CX2(C -4 aliphatic),
WORh®I004128- 4 al i phatic), or halo(C 1 4 aliphat PCY/US2005/033451

wherein each of the Cl. aliphatic groups of R |s

unsubstituted. [0 certain enbodj ments .
accyEted ¢ dedermipm @0@311% PLCBR UG FOBBRRR S to DRate. Suen a

bBRQusiyin 681 tidlehr Gedaed] ments, Ais
deth%iF%&J qianlbr%g%dtcﬁer enbogllyn%nts ' /?\ is CR2. In further
enbodi nents, Ais CH [0032] In sone enbodi nents, Ris

sel hx:usedthﬁ |comcol systefunfithePCHniBcommptieatesvith gleafu@tw@al units 14

anﬂ@ %ntlhﬁ.mé) hl%_‘g eflgae\%?esllé (g%?@ﬁ‘nﬁg &E{e(gf{%ﬁﬁ)lﬂ{l %{rstgl'hﬂiégte infusion

floRCatd bLBE OOk détemﬂﬂédfﬁﬁédﬁ@ lof exkelihiend Figst 1ﬁfusats Iamﬁirrnfg in the
al i phatic group or phen wherein R is optional

Systapb St pmdﬁt@@mwf Molyperad fﬁh%t%le"cwm@ﬂc@do% Pliﬁde"\ﬁﬂ@rnéii Hlfﬁswn time

pe acrd 'Eﬁljggntrgorl og%%em:%r% t§§| ICI%: ? gﬁo‘P@% IQ rrfg%{ ga%esaoﬁhe Functional

umthEImaﬂd,l@etcbwdmgj)yopyl i sopr opyl - CH2-i sopropyl ,
butyl t-butyl, L CHR- t - butyl or cycl ohexyl , wherein R

N ted with - o= OR0 ! :
cer %Q“ Eﬁl phe é%qpﬁe‘ﬁ‘fg% hg?”lergte%‘{%wn g7 et iﬂ/‘iyg{cﬂfo F‘fﬁ‘ésﬂgn Session.
Ch OAi T RfpFoallf sét Sup W@ﬂﬁ@ﬁ%ﬂﬂmﬁ&ﬂ@g}&ﬁg fle@MufeutehD) Gor carrier

| phati ¢ grodp, phenyl or a nbered heterocycle
solgtlmu suchv @rseline Bluiion aipt m@lmwnlalscesﬂm& rate un@hthwmwlwon &s loaded

o SR SRR Bl Ll Al SRS GRS, gy o

ke@@BBYVY . 1inéhpei N afthod fgﬁ tBiRtié Aol préreguRRat. tDblIseidel ﬂbwU(if dilution is
to one occurrence o wherein J is selected from

refpratdigers, 2 MEEEENAnCNINfuTRORY, A @@anbpredmgmr\ﬁﬂ dilation g rate 52

Oneér%a&l& E-re ﬁ als,étgaaﬁésgq ﬁﬁﬂfﬂg %ﬁeohslg ftf,? etlfles SE)arrto 8{/ la, medication

infuéibl? 54 Sa[WHRANE],B.bUL it 1nft131bm bﬁ/&nth&[‘ Chﬁihi%—l tA wCldnnel B is interrupted
vvherelnR' |sot|onally? i

N T TAIE S e o S Ay o1 \é%otah%ilécﬁ?waﬂ% When the
ch nefrﬁ'l%lh%n t1all[y%g(g)ﬂ=:d %ofegﬂa{}é(? b%[ﬂ’&%}jﬁ@g‘ beataof O%ﬂpﬁé 8imultaneously 60

conpounds in T I'n sone
an&ﬁbo@*her?ﬁl(lslz Etgomﬂ%lyeacdymstt the oate of the rmemilcfa[tmn Imdnsmn (Channel B)
errbod nts de endent I(%tsel ected,.froma

50 (BHBRE Ui SEITSR Oy SHeS, ek S Ul QUyEp Qvithin the

rerd At} oY‘%r &i16ttdd ﬁr&e%ﬁh&ﬂa E¥o®UbBikd %h@ddé&irb@ MBdlE;&tlon has
one occurrence of In further enbodi nents, R

compteeqimb@anumfyss;b|tlg@mdlcfanomrﬁumn @hamnebmatqn@at@aléw |§t0@rs 64. The
o BAEE om0 g BB AL Sl s

hal ogen, - -CN, -COORO, -CORO or -ORO, vvhereln RO
is FIGS: 3A3tb|43\hafd mtdfaedRerebis Sdetllih cbnniddnen with an embodiment of
enbodi ments, R' is methyl, ethyl, propyl, isopropyl,
the DMeRtiovo pYeipg IFIGB U to 4V, isarexrmple ofapser injgifgqe and control system
optlonally substituted with CN, -COORO
Wlmh%%%qe%%ﬁe?ertal n enbodi nents, R is hydrogen or
nmet hyl . [0036] Specific enbodi ments of Rg are depicted
i n tA6. danpoamisini progiabinging .inteFeS7 jer&apies e’ﬂtiatmaie programming

301‘%)5(12 Figta 7! fg]zi@%%& g@egﬁg%%%%gte& %Fggtpgﬁltug&ﬁlrg of when the system
is d¥rhabt GHANNGRNGHEORR M@J@llrﬁﬁﬁe% X@Eﬁ% |(§1—@1@‘6f FiE. 2) next

I NVENTI ON Thi's irnvention is general rel at ed
to randisplayedrfgnetivm witb aetivatsf thﬁédmcxtlan Ofrlcenmn&mdl dIS/Ié%@d eyt £ it on the

B 5580, 58PS A PR K LGRS itsion

a flow rate for conplete delivery in a predeterm' ned
time period. BACKGROUND OF THE g NVENTI ON
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It is known for infusion systens that contain nultiple

i nfusi on punping nodules to include a centrally
woans@adi7s nf usi on punp systemin which punp an#CT/US2005/033451

noni toring nodul es are seIectiver attached to a

central managenent unit. The cen managenent

uni t
mogis ComsCicHot WECHREM. o df LZEUEN egar&n?ﬁ 564 tpride system, an
difR! ‘B¥%fume infused" or "al
w4 e SR 85 il T Aol BB i gt o "
loudedssit fadtidrsamcbmenands ey al soeecageessed viarihe sofpkeyst By pressing the

NI ESTET NIRRT E L T

d1sf)l gécp rIGS UBhs agirbtiiptioMe RMstack kMkePaB AViRinhidr lof @ptions concerning
erruptions in flow, a desired volune of a dra%) b¥
gemuatl Otperatlmﬁ aedisplpyad on ﬁlecﬁemene Bypressing had PtAtQE DOW
be .ahe e y, in sone
Sl{@é@sb) é‘r?e (OPF ?nst& - SE‘#% %% % .. a person
qualified in the cllnlcal practice of ned|C|ne,
psyOhtiady 74 nfre @Sistmhmlrlqgtyslevamstb infsionnaa yakdeyteidnioridas edC. By

or decrease the flo einao C ensat e
presie hersalitisy § L ASXEBOM Ct%@elpﬁlg\ﬁr@mthgpugg%wrﬁeg@anng to further
asp L5k ©F iR RRSink éfoﬁ%ﬁ%@&c%%cat ion can result in

|nconve I ence an ldy for the patient and
clinicians, as well as potentially negative

t heFK&elD preserfts i intgrase 70Her Nbqubannqi nfugiong ifb;sulnteffyce relates

y econe, a e
o TS RSB A REES AL, By o e
def‘aﬁ‘lﬁ td’r@ntﬁ@ﬁ%t&t fil&R rate¥er ﬂibpﬁi@ﬁt@dhaﬁ&d nifgsfi@ns THe Q:hhman may then

deal wit e abpve.ﬁroblentls to weigh the 1V bag
enigeherdyin flaveras omilbleurast put el dg Shory 1 FIG. Ay Epr example,

ul | i sf 0 3.0
a n&aéliltggamce gt/]owe rlg geh gdl)() rﬁﬁl{f L e%‘f %c} ?rtétggf/@%%lﬂ&%%ﬁﬁam EPI gﬁessmg the
sofokey RexthagvaBit (‘aotumte-fo- besnﬂftmdt)ahahnmmmmh Tehef FIG. 4F will
bag. D fferences in accuracy of the scale

be aiméfmeé e ciieginican mey YN caf ‘i”%,acb P’é@PRWXIP?fé‘?] g P]ﬂ]\?)e gf maintenance
cf]tg‘» t{%%ﬂ‘ﬁ%%cp Rud MY 99801 4SHvh Yn ﬁ@r 4@(’!%9 sdteRYsthekito "Flush" or
i'onal "I naccuraci es. Typlca , a clinician sets
"Prfild"nfaagi ieen pfdseatl t@tabicbaitbet ofp threse rvettiohgs.i vERE VENIHR "ohard key
the solutio T t hod does not al.l ow for
(rebesraea et 2 i PG, Panay e @%eeed (rconPp o Rerqticy iy Fere input.
FI@”@H it e infrthsd QfteliS 76 Bk bl RhAEMANR. UTWESCIRYiaM® again prompted to
del'iver the infusion nedication to t he patient over
cotfiven thesvarieblles iasre beelripoprecantion hdhe oFIIER "drdifeyaig again pressed to
]i?:]{itf usi on that has been subjected to [ nt erruptions, the
CofiHician is often left with a sizable vol une of
resi dual nedication remaining in the IV bag or tubing
t hatprgual iPa duhiisdigcctdendi Hel @ddnnd fA tiighows itd uzl dehvermg the

vol une is discarded, the patient may not recg]?ve t.h

mafintenange sefusing.e Ae @RPVEYIOMN® tae sricpien Chans! Be cﬁOFtd@tY e located
ad_i‘ggg{tctﬁ% "'gg Czlatglgé;l]?grearll Elgcﬁ%egi;p rs grés@@cf Qié%)?‘%/ #ﬁﬁ{e interface shown in
FIGNALSFIth 49ysh emﬁge&tonmmmuacscmeat A ﬁeatmé apeific to the syringe pump

nedlcatlon over predetermn ne
e | R ROFROV LTI Jecha e sfiigian JUet 1aentiy the
oy 5558t BAFRUARIS 2o 4k SR ol e ponger
anthelth diametenof the springe\bdriehle Tharsgringstypo nmyuh@faumn@cally determined

eferably.a ne raI tion,
byl DB & P POt it GBI EY 81 B9 i B3RS e g0 JVAC 50
ml”ﬁfgﬁlgé empRiof g4ye S7t093§8 8} BleRi e SeABd VB cOhfirm or change the
u Ivered first infusate remaining in the system
Furthernore, the infusion systegnincludes a contro
systemthat controls delivery of the first infusate,
and that enables input of a predetern ned vol une of
the first infusate to be delivered, and input of a
t|rre perlod vv|th|n \Nhl ch |nfu3| on of the first

. o s o o — e

soft key

T o
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predeterm ned infusion tinme period, and the determ ned

anount of undelivered first infusate remaining in the
weoeysicdsy17and controls the first delivery devi ceCTas2005/033451

deliver the first infusate at an opti muminfusion flow

rate. In accordance w th another aspect pr t he oh

detqoiReeTyring tyRen Jf £16 SYTNGP £¥RS1S HRAGTEte 1 AHCTARESSTOSR rom which the
0 l Eendwdl If th t

use KRy SECOTReER Bt (X wHFby MBpUUEHIGE GBL IF the syringe type
is camfikngedf thedhterfecesshowmenFl@eAK cedisplayeddet er mi nes t he

armunt of i nfusion uItrafiItrate in the infusion

em_. The | nfusi syst e i.ncl.

G TR meh prpRnRd ¥ReE M hed e iHAGRAIRT BAE Wbich may be
entétbd "3 el hdth&idal BaRd keysh eIfUtﬁb |cligiciana®guld 1&9&@ ﬂd infuse a specific

measur enent device that determ nes an anpu | .,
volu@mxerdie mmreafvplumea@fethensxrn@ei Hﬁu%qu hew?@t Té‘?ﬁt % "vTBI may be

pressseg t gﬁ;l SCEIEH??EJ% Fﬁ%e‘l‘\%h%ﬁ ) oﬂrﬁ gé%secongr&ﬂh&l pressing the

hard @LbldtQIoWnCl&\yB QlﬁﬁnaﬁllCQ(IShE HIG. 2) oﬁt}ﬁt ssﬁdmgdimgu rt]nmdnhman may

units to determ ne optimum fl ow rat nd from
selgeé o finfuse the BREE LS © nﬁ&l@d@t@gﬁ ﬂm entge TCohldfis of the
sy n%ra Y E\?lﬁeﬁélea rb?f'%Lﬂ"q{eﬁt ?W’fﬁf@é%o%htﬁ #i6! 4y at’I%e""ALL" setting
e 1 nfusion system and a predeterm ned desired
map hiasatieelybé tetrae ntdefdultizettinge Preshimgitng 53 safh kepnwilt egtentdle option
ul tr f||trate for cntrol# he first and
to igpdhg %F@‘FIP’Q/@RI?IS&H USIONA8 SBP YT Hy ];(;P ot her aspects
the invention, there is provided a nethod of infusing
a fiAt8rdinf 165 € emBbAnRnP BF itk invedti6n, Cthe Nliicdh Ofpidally requires
systemitself determ nes the total vol ume of fi r st
1nf1usmﬁg19a1red€tt¢ra‘11n¢<hv‘v1@m§e0f| medisalipn AYe & Redpgrmisgd ting geriod.  As

des\ﬁm)%ckﬁi {ae a[t n:tg ﬁ@egﬂt ﬁpiﬁ:ha%[ ﬁ%r eﬁagte ftoﬁhfﬁg fﬁ’eén‘ure volume of
thel §frihgat €T Snp@ e peﬁba&a@r vamah tl@és eﬁmquume Us thdser nfused, the

A position sensor of a syringe unp or the wei
clinjgiap ehigrsgilic desitpdeinprivig t%fl%@%c Rard ke TR wgmaﬁ% ﬁg‘ef@rlf period
S d t
o DB PGl RS e AP BT ision may be

entprfedde kkewi REAIChedO.od. The | arge vol une punp (LVP)
delivers the second infusate into the patient's

S e S S BR800
Thé @. ﬁeﬁlhﬁaﬂl VittinBvely BE sE@fbt H&thuls Y& Rt Gh@ind the clinician can

stantly and automatically adjusts the infusion flow
uuhm ehebapeu down herd &eysi i n@ar@ndjbmstm tifer stA jdghaysiy infusing the

me&}cgaglg élilaﬁ/.l G%S{Igﬂg IB é)F(iie&ge a%lﬁg/qh% tcgg][ Iaﬁg’rﬁg t fll‘ tgerform another

tasREducH B iaBBhinistBfintSh PEb-madidatash dish lafgn ahPausBagt drug, prior to giving
pref erabl y repeated until the total volume of first

the ehemothesapiesti¢ pedisation via apethenpyymiage gsipdesian chagasle s
provided a nethod of infusing an ultrafiltrate into a
patigen ' i 0 VRIS G aflutdl %t}f)'ﬁ tral
ul t @Sf ?F{c?lg?% atﬁg{?‘% %Eﬁ%ﬁ@?@rﬂ ftyl}r)g&luél’rﬁlng tee z!\lm)unt of nedta
solutibuisiuoh awlshlirgf iptibr et mﬁismrt into thefpasieon By s¢tarp the dilution channel
receiving a pati

then gkpician  essehihe SRS nStht RS aoemisdomth IELETE", S Gisplays the

dil *151{ ﬁ'ftéﬂfe{c'é%[: eh Ehd\ﬂ? nl PSP NTS ¥ 8tk Me fﬁﬁdra@gbﬁlﬁkkﬁ‘lﬁtmn solution
ow rates |ver|ng and the receiving ste

thdelfecian pmssetsrthe se asfiley aaﬂmwmdsWﬁh "RALES w“ahldl F1 . A flow

re ved trafilJtrate in th usi on s
oty A SRS iOh B RO, Pt e B AT 8l By pressing the
t he inf usi on and renoved ultrafiltrates. The novel
features of this invention, asipell as the invention
itself, both as to its structure and its operation,
wi |l be best understood fromthe acconpanyi ng
drawi ngs, taken in conjunction wth the acconpanying
descrl ption. BRI EF DESCRI PTI (]\I (]: THE DRAWNGS FIG 1

o I T

T 1
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common control of a programming unit; FIG 2 is a

enl arged view of the programm ng unit shown in FIG 1;
wORka@e6/034178 gr aph showi ng flow rate versus ti mePCW/UAZ005/033451

i nfusion session; FIGS. 4A to 4V are user interface

screens presented | e, progranmmn nit of FIG
3 ARG eoucaried Mo N U] P FOMRg HGE B aPRPS volume of
dill?t%‘f{js%gﬁio?nf}w]e infsddl fBr example @00 1l 8 SholynAWHEG24S. Ohlyaan estimate
met hod of 1n

using a nedication into a patient in .
is mquisedian e mbtehimvetantnparaimoter &y thecfovofratelofshe dilytionrpatution. If

6 is a schenptic view of anqgther enbodi nent of
duriag the AR e ST RUISH 0 3&%?%30_2{@%%ﬁ}%é#f%‘c‘€1§1r§ Jd gnd both
Chidel A28RE 8t §i1PEintl@ndfuSEaNép LAVIERE idPRtisH e¥lufien MeEptRbd and the
flurds located in two different sources of fluid and a
systeam gestastdimeTo rfomplase therdblutien i selptipnyedteht the eflinicipm gresses the
" iLds. bein ed | ' V kines. i sian
ENEE DR Core (RS, A IheCaGRET0 Y, deGygon' BtEh S infused
sifR1QBEARRTY WEh tiY fediCitn, ZAl thereféteahestag eimd midedifratien are the same

screens _presented by the progranming unit of FIG 6,
forkiednthe dilgtiamfrharnel Aeand themedisationgmusinn ¢Chgmgl B+ er ent

sources shown in FIG 6; FIG 8 is a schematic view of

a fyi&het ;eahodi-Matd slen®sd i the taRRR 1 A0 iRk&the clinician is

infUsron systemin accordance with aspects of the
prqugs@nd pirave e I'Brter"srodikey to ennfiah thesetnpplBic pressing oEnter”, the

~ultrafiltrate hr .l ar u i nf usi on,._ .

1nt5q§qxﬁg_ h@mn 18:Ff1 . é@uﬂg :Ei.hsgfalyg(ﬁ S?éﬁlf"'ozﬁ? isfﬁcmssﬁlgﬁnﬁuﬁmg of both Channel

A R B a HARGIne! MR ICRIEREso R With efthé dhameH] amfgn BOpressed to view
unit; andFIG 9 is a'flow chart of a method o

or changeithy chadnalepbtpi Afadditienal chamglsewererogaecirdiinae system they
wth the infusjon systemof F . T,
rocb AR Bty RIS REPSITT U it B PR ghe i A5t ey below

"START" MO £cdd et dyatelrahdst tartddirinhingh tel sienmedfyescesenel8 in FIG. 4V is
~nunerals refer to |ike or corresponding el enents anpng.
disphryedevisrper the exemple.Hbe maintenanemHeY wilomynehiately start inflising and
i nf us] ENATR: LMV, b08n1tH £89:00. Aft
g, Pl REEHETHRART e PULOS (LT bEn BpRZa:00. Afte
000 edeiceédti MEll chimee estiond thas ubd eatrel@ffentd obftha syringe are being

~ chenot her apeuti ¢ agent ove 24 hour period. The
infypeskadithe dyisten & 1hfusion B@”@%"é@ﬂ% OBth\’z‘v'B? of exanpl e

whereby a patient undergoes a chenotherapy nedication
or giher WedheRtdhan Jrnf Higinen o8l &f HfRiMLla BReditition Shieod patient in
that such an exanple is for illustrative Eurpqses

aconrtignce Tyish cthé ligfusmncsystent descaibod rabdve and shows innFlgsedl-4. The

over multiple sessions |astin days
it PR FSbiiS P HFeH Oy remer et i gl yotume of
médicdiBe Hal isM8Be @fused intd fthé peient tife Ihﬁ(;]‘,f sigiphy bemy ifkase the entire
early or |late by many hours by the end of the infusion =
contentsi ran Ithdripbag ensyiingee nEheoflinieian egesslectsi af spotst ks period in
and i | trative L [
il UL B SLRIRPEILS, LSRR L RIN R hous. o
link® p@Xtesidedsd 40ddablantbe tidtedts acaepd6 dtel remainithamonm rofenedication
vol ume infusion f)unp ("LVP") is used V\hergﬁé}ge fluid. . .
to e anfysesk rihegoatol wetepscansiapil vralealgy aien [tiRfgmaining in the
ont I o e. ' i st ..
SRR, R BP B BIP LYPA0OMSERA et oo o s

IValdkwawhild theplytinge pumi ivefuges angiep 102 theswaditaticadutartbe thfusion circuit.
into the cylinder by drive chanismith includes a. . .
TR L ATRR L SR HY SO0 R GgReA D GRGECH SiPg 04 i el B nfusion
ﬂc%‘)?argtet B8R0 Vi 4% fehhRbi MRboht CENEbaRAL dHkS Pl I@@ell| Q. the time

n accordance wth an aspect of the present invention,
a neans is provided for accurately infusing a
predeterm ned volune of fluid aver a predeterm ned
period. Rather than programm ng a specific flow rate,

a clinician may programa specific volunme to be
i nfused over a specific period and the system
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automatically adjusts the flowrate, within certain

paraneters, based on the renmi ning volune to be
wonbesgadi7and t he remai ni ng period for infusi onPCThIS2005/033451

system al so accommodates for any changes in starting

and stopping of the systemdue to, circynstances, that
rerfUGHE 100t PIGIeF TR T or Bl et B VG e, miusing,
and@hdjudtihol &sioDL LR 88 répeRRd Af stbON06 AAEI Bk RGtAI T390 medication is

mhére @he i nfusi on needs to be nonentarily
infgtedpped. Typi cal | y, nedi cation sol utions are provided

in concentrated form and nust be diluted prior to

infusiop into . the patjie My . ge I :
conf Krnotarats, &1 pOEhitty, sflbledr PG5 ah 10, sccopding 10
andtBer! dhsbdiRe RS the MAMShtioN) i THgembbichange do@dinamdsinféuséon system is
_provided in concentrated form and nust be dil uted .
singila ihipe SaFnER REPREMERLMEREASSFER AoV Ry SR g1 RiIqrspbodiment the
preSARGAMARLAR JERGAN ARG ACRY ETide) 3 PRy ) HREEA contol
systsn nardnalL Va6 n eDidwil ant sobutiomuiPptomained avithid an J¥ bag 36mes pumped
pu LVP). FI |S.a vi of mul ti channel .
theBaly Ghcbe Pt TSI e b 16 tt SP L D Hagsiont. The system
furB{EP SRR RinclibSal VeI @8t cobhistidylal L9PaN0eind a weight cell 116.
coordinated 1 nfusion system 10 i ncorporates a
Thp voggha et blosupanicaet vieawized s teamate icaininamiqagion Heqg. infrared, Radio
P disclgsegﬂ¥n #5? Patent No. 5,713,856 to Eggers,
TGAUERGYY VERPE B X 1998, which i's incorporated herein
by reference. The programmabl e patient care system
| nciindas adeftichl18;a66h ird TV BEb)bag 2ofl unkaowhivohimeobut having a
with at [east two functional units 14 and 16. The PCU |
knawn jeqtpby o6 Fage a¥eight CORtAHMING 3yRIdisAtan d s spenenged from weight cell
erf of Irg. : ' | t. I ok
G4 S URCUNTERR RS, 10 O pAR SEBERR A Re bigh o
(e.81 4 GbinuieeSalby ahaitibld Y50maiintlistig sphities tagdl dneldenters|tBis information

provi des power to the syste it provides .an.inter
togsgheraath 1R @PRYPSIRHP é{ﬁbﬂ%ﬁ@%ﬁm@gm ‘é@& usig ,l?tgiﬁ%%&eu- The
typeQbf (fékpébfé bt GeRBL i@ are@Right nyOBE d&?er%ﬂﬁ@ﬂ Qhfoknati®dlly by a

he usef Interface with the system FIG is an _
receplaalegitectipe wysemt 192. PO (& whighihmiap bE| dgterminefhizop@ database in

jncl udes information displ 18 .t hat b n .
the B pE T E Ly E e P T P S A Ay (e weigh
of BheIPtRY¥ptadedlBy B8 nhifRehclit Mdy HRJWR 2ber 08 8 hfther information

procedures to facilitate data entry and editing. The
device ph aty ra®@ptaale thpstbe BEWiney be gblgiteseady The phagmacist may weigh the
oper at i ng .paraneters_as. d ri i | at | .
ar B B PR BEGoE6 B Bt ER A E e, O i Blbcbir HafFnclude an
iddakifieabn the etefiadle idcRyding e athusbirltysan®, nSodbfinimber, and weight
entering data and commands. Hard keys 20 may i ncl ude

d
of Hifneas incAramar dhr eeisto »f theallyid an therekajaclon qalqiaied by gpptracting
o BN sEOENEER Y 6 2, AR, Rl

thDAERt asll. SALIDEROQsdlivee the hdivatien axf theidapltbroaghrthe LVP 114
The nuperical hard keys 22 may partly be used for
(Chgnust Bntp srmmestivwish thedvVdineidi | e the remainder of the
hard keys, as well as the softkeys S-S 14, may be
Usedr(;{eg@:ogé&%&f {WiinORR BhiieRAneCosprainged ihfhsiddl §stem 110 (control
enbodi ment there are provided five softkeys S1-'S5 on _
systhm) hetbmatitaltihéeteiingpéses pregise frifysios diow tees/ased ogtle pigdetermined

the right,of th i spla .and four,softke 5H-S. 1 .
orgh gl o ey e e B BrieR g Bt natiy gt he perica
al1Bf&d f30%hd 1BEdibR MRhis Weletfindioraidy b6 nitel toeGniddsiyn@dRElebal time if

12. The functional units 14 and 16 are preferably

renovably attached to the PCU 12 and may be

i nterchanged with other functional units as descri bed

in US. Patent No. 5,713,856. It is to be understood

that al though two functional units 14 and 16 are shown

in FIG 1, a different nunber of functional units may

e . g o - o o Y .
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("LVP") with a flow rate of approximately 1000 to 2000
m/hr, or nore. The primary task of the first
woéuowtisoral unit 16 in this enbodi nent is to deCTwse008/033451
dilution solution 32 into an IV line 34 inserted into
a patient via a dilution infusion chappel (Channel A
desirgd.+ fpagcyragipniceto %lﬁswm/w%%c EFRBES Pﬂﬁ%‘r?&% éF%ﬁf?l&hnﬁmma‘ (as
& U bADitRY elhs8So dnBOLETB sigflak Bass to water
mo%ﬁ@?%@%ﬁgy% t)s/%?cal F? 1cont aisne%I vr\ln thin 21 )
whichciptsed es sustandadarbut \tniadpe3BikeiT Hstos vt fluh &g epdtichannel
unit 14 is. preferabl.y a| owvolu i med . nf usk.on .
coqgiaed dnbiBe g Ay e ThE e BT ot y ARG dqtprmines the
weRE ONe ot BPald @B&tadll 18 A4d hdjuétB itk @BliesticTEMEusich fate via Channel
eliver a concentrated nmedication into the IV line 34 e
B agterdinghe o owtieotonimeta sielivery 0h fisedontentraefibe 1@eptacly. pig gpecified
i nstance syrin ) I | Qn : a
ol AIRE prgEing Sl ok pSRFCRR LA HRRSGTHE system
aut6 ARy eHARBUbLE ferg@ie R no Tloey dugnd aempapselebndimnesaie.ng
to one enbodi nent, includes a syringe size detection

s FoabuHoRHans AP AgH 131 rperru e bR bt e interface
unig ?@U 19 i mh’ig%‘ Sheérch 2K WRhlRRE: SutiohNGinlits k&, dekéifbetiViBBve. It is

syringe t I's bei'ng used. For exanple a S%I‘I nge
to bawindgrstoodnthyt aithalighnistce functigndh awdéts sarg jshoynnin FKF.uppea different

There may. however be ather syri.n wi.th th
o fBrotod Wi cesdhere rhordine ‘R iels OSBRI 110,
is pronmpted to confirmthe syringe size as will be
di Sq‘#ﬁi%ﬁlqiy [ VPs8ledd iaOpbsitive et hdibht Ihepaytei degeraplyrp Il the weight
may furthernore include a nmeasurenent device 40 suc

h
cethsmbpdimentdiseussed ahoxe. thesprsiz cautir of thenHow gatedhiongh Shannel B

how f ar | unger.. 42 of Yy -
e Rl SRRl L BBy o
theeétﬁir@fﬁoﬂltbﬁts aglanvietknowtiraleme Then pkam gpeedeposiitddopertoakaintime. It

together with the syringe size, e | e a processor, .
slsqurgaHtpn e SHAHEY 1IN B0 PR op el GHOSSE pahiqes-

(see US Patent No. 5,713,856) toaccurately determn ne

t he pygk uge f oG AR b NBe iwbi gt eceBly &hB@Rment described

Sucﬁ‘fgé'dg?aélrarr? %:eg%{ 32%%% made cont ilénuousl y in l;nggl Senbe
abdvere if desired. In use, the control system of the PCU

12 conmmuni cates with the functional units 14 and 16,

and e nea enent devi.ce 4 e ine. j .

i FIO ARIBAHE S Pire R R e P CEREIP L i € RbUTR Rbight col
enfhBlRAdH MEdhanRuition! TRIPOLY esedin comteciot wdai ehis embodiment is

remaining in the system a predeterm ned vol ynme of i
prégremnet] dn esiplen seaanc i that BrRlaEe@ ihrrairn Hy (s BiieT fpRodiment.

er.i.od, : .

SRR s FOHE0] 0715 R R GER kAl Becrica
in 2€1606HoMRIGE. 4Kl 16.4CBandsshawariaiiG847 Afto f7Caker thet sakd ©f completeness.

A Y){ﬂlétﬁi@;{g}i glgwé?ate;&raq%%ﬁéfﬁ :;# I@f‘gf@g 3&%&9?&%@ I{ﬂ?%@ncdt&%%l 4D to 4H
anggﬁé{v{l gﬁ%g gakp @718 351 1€ saRObHELAPIRAES. @A findRhryNRreen where

a mai ntenance flow rate until the .
ChmdélcAtik chows tb dedéddivariolg iarnaisieoandseipfusionjspshoain fn FIG 71 By

Channel t di lution_¢hannel .. is contiphyously. run .
Pr?sémlgeg‘ﬁ ﬁ]é(’figiieb’ir}?ég 0 pBn nﬁe AEH AT FFreH g(r)wl% r il})e%’mﬁsmn setup 1s
di lf}feﬁ‘ik‘géﬂf‘l@. 7fhis initial flow of dilution is

ef'erred to as a maintenance infusion 50. A different
predetermned dilution flowrate 52 on Channel Ais

set Ina $eganmantarsp ibatsicpmribedrie stlaion @ FIGS: K & dpangfshown in
mEP D kAP G ALEBl i K18 AR e

58 for any reason, both Channelig A and B will stop
si mul taneously. Wen the channel that initially
stopped is restarted, both channels restart punping
si mul taneously 60 and 62. The PCU 12 automatically
adjusts the rate of the nedication infusion (Channel

o o a oy
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di I uti on channel (Channel A) may however continue to
i nfuse a mai ntenance infusion 66. FIGS. 4A to 4V are
wOonumroBaice screens used in connection with an PCT/US2005/033451
enbodlnent of the invention. Using FIGS. 4A to 4V an
le of a user interface and control system

exa
VTR Gigeel ho e (o URATIONE SR R LS on S TAKT
t [
IS 'GP LGS Kt §Th B BB BE BRI AoRELRED dtilefteal to
the s;man rigtmrenmevolnime of yisd exreptaclel oy toelset 1nﬁIsed\ a$ evidemdagighy "ALL".

general rule, pressin
Thigfahedhiondit 108 i PG G RyRY raliotiieh oV PF aiFvang prgdinated
1nfd:§l j Eﬁtybt%ﬂl Bht &EQfH@?Q@al‘éhﬁfédeHlﬁ&i wegett: bly@hd AuBBertdf@iours and minutes

ay screen. " B" are indicative of the
rem@hamg & amaambdqmmdeﬂor Baq mmmmnifb@l me@mt@érﬁhﬁemfwm@ $luid in the

receg i SRl oA eI R B bt L Gy SO psjent rom the
rec§REde SRS Wesht TRAsI@by i Waikhised. or "al arm I oudness"
functions or commands may al so be accessed via the

soft keys y pressing the "Options" har

(r eTleg Gﬁ@r@ehémg n fUpin £ en 36t %W@S@&egéw%ﬁﬂ%ﬁ HGS- 4Qw
43 7&1?19 osfh]pwnC%‘n ﬁﬁ&&sﬂs 55 p}E“f&d thel 5 %e 4B létefr&srsSt AQPEAMRESN setup

interrace screen . nunber o OptIO S concerni ng
confiemetial sagar B30 i thear mrestingol tayiexlcloniciehes poridéh 7SBylhe clinician is

prog{é)e . I&on %ésg g .%\F Fﬁe & O?Rflﬁg ft&ﬁ lc(ﬁefﬁl Séhd'obwé‘r I' GFéE‘) ’7éa On pressing

"ENFPER ©Mfe gﬂteﬁ%ee s&é’ént 86 ldh@&ﬁ ¥n ERGEYRNE digpldyeBUSFION AT €hows the
presént e C. By pressing the soft key Sl next
infustor’ MibathBreannell A Ianﬂ B bor"tim dine ubeft keyssaspediatgd wWikyanypchannel

el LB ARG, phUSeP P kAL FRL T TGRS chumels e

corMebibil ¢ Ql'ihnﬁ_s‘sténﬂft i 98 Swouldibs dlqﬂgreﬁac,‘ﬂ) saltahesydtomt fhe clinician
setu mai nt enance flow of the saline solution

pressea tE}h aﬁiﬁesofmkeyrlbélos\y SSEARdef adness theosysif bap gtarled running, the
sur%%%% s:%:?et:e% 4200 ﬁ?ﬁ 763%2%15&;]%%?]6 A@ééﬁh@ Bxa n}}h? ld@%drﬂ%’e@'ﬁ@daﬁon to

en enter ate In

thePgtiorh ebodifeht)) thasmaih@amndenfléw Grill Emnfediately et eénfusing and the
mai nt enance flow rate of 10 n1lgopﬁlentered Vi a

medigatien wgpthanwih Ksdilutigy splutier Wi begys to 1Rfél)§e E%IB% Sfter 9:00
i X0 ARGy el TR i AR e g nfused
ancetht eluragion evcatd dexreragap oosi tee¢.e vol une of mai nt enance

fluid to be infused, such as 1000 m as shown in FIG

g?e g‘gg gle?}tpf tjgg%sggteaﬁtgﬁls?t;q%hg% gae{e%lt o accbﬁﬁ%nca%&% infusion

systah &f awis( bef & @B Game L¥DBAt é@)lmﬁed:irﬁrelﬁionn@)/thb@nor embodlment
pressed to confirmthe variables that were input.

excepk ithatt the Ppasitinnf sensos of dbp WEgh cell contiarthadPEAS 2rthétep 96 the
' t
e S B, B P i, B B VPP Bombincon

infl§e8 26 86p 102 tRAHhddidhtioflitto tHelinfusich dtendrary screen. Her e,
Channel A is shown to be delivering the nai ntenance
i nfusion. To nove now to the ned|§ ﬂpn Ch

sof Fle§ msosepiscamuttigiparlerRordipied gniuging EF é i‘}(gélﬁcorgmg to a
fuﬂtl{ég F{r@dcﬁﬁ@ﬁts Pfér the jlﬁgenngh S PhYitiBighnh Bl chbYdflatelIC BrfefieMNsystem  is

I's a syringe confirmation screen.
typ?caﬂlqaﬁsmﬂefos pmnu]ﬁmcmstmnﬂli’@pkaycmmgethpmms (R nsush a¢ continuous

the invengion_ as sho FIG 4J .is that o
art%‘l“i"f‘?P@HlSanL‘F\‘ﬂ%@ ltrafier f@éﬂﬂe QT pePIGPuQYs | ?’ﬂfgo%gnous Jisgppdialysis
{51H) AW i§ BlendidlydeRengenty lh’déﬁ{éniﬂﬁarn@hﬁalﬁeniddmlyﬁls focedure.

(C%'e J un&ersa%dﬁthe dlaneter of the syringe barrel)g
The syringe type may be automatgcal |y determ ned by
the punp, as discussed above, and are di splayed as per
this exanple; i.e., an IVAC 50 m syringe. The soft

keys S7 or S8 may then be pressed to either confirmor
change thedetected syrlnge type If the syringe type

o,
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entered via the nunerical hard keys. If the clinician

woul d prefer to infuse a specific volune or the entire
woabwsrm4108 t he syringe, the soft key S2 next teCTNEBI0%/033451

may be pressed. The clinician may either enter a

volume to be infused, or, by either pressing tq§5$ rd .

up Brtienssuwithegkropisuisalafalprsgugielly makey yse, pf @po {%emodlalym

5 Sty ndibal . . . 4

prof e AU AOR, Glonllee] OB RhEBicR, dantiEs b Mtge amount
of €loit ehifts anfl dléwerodyte icharees sis evéll es ceahy bphysialdgic wbatges ghat occur

"VTBI " a 11 i n . Fl 4] . The "ALL" tti .
K TR T T
pr&@@ur@%eﬁ&gl;ly af nVthé ?at?e%'t’? eherky ehakRiol IRA/RR tirﬁtﬁﬂéﬁd bk, Such side

duration o I's infusion as shownin FIG . '
efféats areciviany noge proinsumet sdihrmatients fwhoraee CrtieatlyiibnPatigng's bodies often

clinpician typicall egui r infusing a pre rm - .
cargt e Gnriiecdrt g0 oS g BuT Py felh ey i ghysiologe
proberfiEscrd Bestchie IR @kiréfe tatfré Gf K¥modidlgsis! thei CRRT (GSVH and

selected to infuse the entire vol une of the syringe.

CANGHD) peacetities (vesre develnpse. HRRR 16 manigsttp empgialiysis, £3cqpp that the
- q A . . : .

v R ot DUSL S S ph£eghoatl (75K hows

vagsnSinemwindnts &fl tine. 4 CRRTpiteis smportdrheo Sdepsafcurakesecorus of dialysis

_start tinme of the infusion may be entered as shown ip .
ligpide and antravgngsisdiquigs e FREP FAE A AEC aeHRel Lgjads feaving the

I F tar [ i ' -0,
rofl5 0L 5 b RgE! R cTRLE Nt Ao IASSHPRD fom
patiénie Savide thgcal problems rand ameruddath, neayt deeuwif these foidnbabances are not

k to change the start. tine. A delay in infusing th
caﬁ%_ﬁfygrggvlaw e e ARG SES fretgpifsn Tt ey di Risk hedsifin on the
body lail Gretidb | FFBtiAdub | thedim@R I s 05 PoddtDtd1 Gired &S KourShSl? MSnodialysis

adm ni'stering a pre-nedi cation such as an
sesmns- nauseant drug, prior to giving the

chenot her apeutic nedi cati on via another syringe or

i nfusi on _chapnel . SGI] . ' '
iy HEDRSL o P B2 0 Koo ST B B0 bloo, b
theS pielesdSs Bidtdré peadupll | OAVEDtyipifallg iuees thetpatitdte apatizlebibod Pressure to
set up the dilution channel the_clinician presses the
deliier Weed tx ayloysisgisianseebenipfilter: oFe Wt?mv\ﬁsg’ﬁuﬂi ?mdagﬁgssure, the
. . | i
oo U PR LA, SELOD SRy AT mothod
us€d armninfudon puepsesndveen Galysatt tsolugipn asswteicatrent titilbod flow, adding
"RATE", shown in FIG 4R A flow rate, for exanple 100
theability thggnigously deragve jolute mdilg ﬁﬁtB?Yleﬁﬂu}fgr d keys. By
pressing theS3 soft key associated with "VIBI", the
cl i ih aDAVRY aBDIEAVHIE pARO ¥bifRuBuy il EBeflacehhdny ith&fpy, thus
solution to be infused, for exanple 400 m, as shown
allowird Gmag] afnfojutesn and trpedifieation plothsi velgmgsand,eompestion of the

' rtant .paraneter is the fl e of ' i
eGSR PR G Sl frise T BledLyap o bisifmoterant o
th®fabfligt UtliidN vSiahnét b soRufe @badentraiidd chonged @ad abaiipany standard

Channel A and B will sjmultaneously stop until_ th
hegjodial ysimtrepsmgnts ciqn jusuallyiedecatpdsately weh SAYEpr CAV

restarted. To conplete the dilution solution setup,

t he i d.Cl y ' Grref

numors) PR B ERRE bffecogi el SNE Bl BARAIS (RE8BMTe (o water
antl ndnuedle sblsiesubutainmerméaploria platie preteing andahs fameed elements of the

her ef o h [ n rati
e BRI SRS SPHE Bl PSR Bougn e

i a iS e6 e aced
nepRiHE 89 RANERE Ppib s SR TnE MATIAGE i6 SoReRcfidy rop
pronpted to press the "Enter"” hard key to confirmthe

setup. By pressing "Enter", the interface 86 shown in

FIG 4U is displayed. FIG 4U shows the infusion of

bot h Channel A and B on a tine line. Soft keys

associ ated with either channel may be pressed to view

o, s .
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the nedication together with the dilution solution

wll only begin to infuse at 9:00. After 9:00 the
weenws@4mB| | change to show that the entire coRCEMIS3006/033451

the syringe are being i nfused and the duration for

N renent qver
usip o A Al 56 PO g Bt L grindt gt gOnal plasma
or p@%&lﬁe&uy N1z 0d dRN&Brrvdtt Bbddialifiésush oalesylﬁtlaah.ﬂ patient.  The
déscri bed above and shown in FIGS. 1-4. The clinician
hemwefilttatios yscnanwmeeusfa large aﬂergcandty@m aBlovd is YpiceHypreped through
at ste ume .of ,ne cgltlon that _is

theb(éll‘(fLHtf a.ﬁ,‘lgw% }hgn]t)at{eﬁﬁ 19 Orﬁ?f]ouso gretssurg gradient to

prdvﬂfel'tﬁ@ Irééﬁlréﬁié tFife HRRYQELS Tols HBtemhslidver Bk it accurately control
syringe. The clinician then selects at step 94 the

theghrid ouss halggrdecisouped@be¥: vol ume of nedication is to
be i nfused, such as twenty-four hours. The linear
POSit i ofs ons yelet LOE an arterial
oy (0 pRERR A GEASHANNYIG PELS: SR StubiPan artera
vermnn i(f AV " sghmheon omnsitiaatd tyocabight adle smatLVéFt epnigBatidnemodules 146

andsi % g aibecs i T coRB AR PRRSIEn PR ot SonRLFARY AR PCU

156N B1d6d 15200 e |/?’aIfl@rttse)t‘l’&a'r@91% fARANI %Llﬁﬁﬁﬂ%tatesiﬁlpls 1Bhoved and
the medication into the infusion circuit. The control

coyigteim cereptaatet 136, almlram]dwdﬂmxhb¢lyﬂadqzqmpcmeats, gudplood plasma

Q4 the annel W I at ba on the
orctie 1 rp e Sl Tas et B BBl Bha STy, 160 end is
mkém@nﬁbmegaatea b166d @ta@ﬂet;ﬁbmme&f@&rmaﬂmn@hﬁz the blood to the
det ect i % cal cul ating, delivering, ntusing, and

patigdit.u Sihierf§pvs ratg Pfghe wliwatijfrate ﬂé‘bé%ltl‘e\‘ﬁdaftm@tféﬁ PEBEnt ik ERqnitored by
LN
PCEJ?E%(SG ﬂ‘ia% co}{ﬁ% t| c pr@ﬁh@géﬁ | nlél &) dﬂ{: %gglloax}; tzgt;'e fthe ultrafiltrate
154 #placed ¢&d dlnenmtieﬁt RrnoédretlyesheoilsEhy thefPAlneso ﬂmeatnmﬂs the LVP
The nmul ti channel coordi nated infusion systemis
moghui 404 to the syringe punp enbodiment described
above. As in the prior enbodi nent the present
rm' ts Jitﬁﬂg%{; %quetﬁ EY %Qnttcpt Y EVP%Mé&ﬁénl%’fW%b&ﬁﬁel% deliver an
uding a contr system and
mfmubmtlnum as oVutlinenb#32d conthei flew weite liesircaln IT\hebh{sfPsﬁlOdEle 146 is

ed thro the.L\VP into an .| i ne 3 .
pr{ESREE 8 a0 o BEY PR POJC PP Py R g (S0l of Mid
wifhdR&dd. OTaE siitéth chh delpiodram@¥R tb SBAn@in-¥ PrebdddidfRebn@e between the

wei ght cell”116. The ‘weight cell comunicates via
twwu infiams foerastkd iDoAIMAGEUEE mlt(\@ gr negdtivgr balanqRadiSemilar to the
uency the PCU 12 use e cled
e sl HiSieng s i Bubasirudpd RECRURS 1 Al plos are
précmee 3t e @hme U W0, hlerCO ialuidigmadite ditqation anyt 29son, the
suspended from wei ght cell 116. A clinician
seqoylélwutﬁywlbelﬁ@ PPPes the receptacle to be suspended
fromthe weight cell (e.g. a commercially avail able
250 kfa positi f
22 PR R S0 s
prei;smuat differaftial hie anCRRI’Ib rsystahontalyeb@&dhile’a‘/ﬁd Theng ythe mbltichannel

oSS0 b5 A0S 3B S B bl 50 conto,

Thy}ﬁulttleﬁzﬁm\é’ﬁ LesYuidaRY 1l?tﬁlsﬁ§1t §/stEn 840 fi§ %[Ebaatﬁ’@tt@%@&%ome conditions
PCU programmed wth the nanes of manufacturers of

suq:te ae ;htgtlcire@ceaatdi phiput pressuie idiffarensfes tthali vigmificanlyaefifess volume of
df nt?lg{?v@iturer may i nclude a bar code or another

© ﬁel‘%roﬁﬁ'tl vice on its receptacle that the PCU may

be able to read. The pharmaci st may wei gh the dry bag

and put in a bar code or other electronic tag, or the

manuf acturer may include an idéatifier on the

receptacl e including the manufacturer's nane, nodel

nunber, and wei ght of the bag in grans. The wei ght of

the fluid in the receptacle is calcul ated by
subtractlng that speC|f|c contalner S knomn tare

e L,
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system) automatically determ nes a precise infusion

flow rate based on the predeterm ned total volune to
woeoiorBuged, the neasured fluid weight, and thecriuseo0s/033451

remaining in the period allotted for the infusion.

Thi s _det erm natj on e conti nuou ~and. in )
T OLFIG 6 A echatiel Esihea 170 6f G gt bR kFes ayg 2 patent. An
1nf§§?§§ hittagﬂt%é‘tb tfir&Sd&fvefédUﬂoda %ﬁoﬁgé}e h@ktky 1bNi KBdveidht cell then
I cation ui ds have specific gravities close

meamremﬂ stép €74 mmmnwrarofrm@slonmlmmnte\m thh infusigsesystam. At the
tanﬂard into.

sarf Rine e ANgL S SEPaToean ik 5o B foiten T iy the hemofilter

Thé YoM sMRERNed QIttil@aBlA ¢ infusiiat %‘siﬂnﬁ" @.ﬁnfeﬁlﬁlrd@ htOhép 178 after
change of the receptacle 118 and adjusts th

whihdhe apwantes i e fopim tiag @mfdtmms@ fa@t?@rl&pn dibg adjugtment is
base i%{)ﬁ}acfne (? gg{s%llﬂétéﬁ gﬁa&f‘ nd o@ﬁ%@%cﬁ uﬂiafft{xlﬁe in the infusion
sys@drﬁ degide Ianpﬂ&ﬁétefﬂnmied pﬁfsiréxﬂ prtdsoiet ddfér@ﬁlal hetwednu sheonfusion and

I n doing so, the systemautormtlcall§gl usts

feweﬁddgafﬂffa% fTWS@@ tid0anay ke IeRpsa W&}lttI‘% Kgsired infusion
if t114 are preferably
““?%@%%%@ﬁ?hg§% gﬂ%&?%at e %ﬁ 4 ace unit PCU 12 and
may be interchanged wth other functlonal units, as _
des Whilmettie ghoicelar infusiontsystoes and ereghale dis thieeein shav egrhdisclosed
i onal

in R Y FAREALS DhaFTGRTYS Sriy B andarp i edhe R Riecs herein

befoRe sfaildl @Nis &ADE idelisRIBd1tha: thEyPir6 &héﬁélyl—}lfﬁﬁtrb]@@ oft the presently
positive head hei ght to operate accurately. In the

praﬁm@gmmwlme@tmé l@hermmntmns artst@éﬁncabmt@u?mwe daadegfp the details
o B lp s GG bBIF HEAD RSN RRODE I AR s

permts the delivery of the entire contents of an
unknown vol unme in an exact predeterm ned period of
tinme. It also results in the ability to deliver
jointly controlled dilution and infusion sol utions.
FIGS. 2 and 3 are equally applicable to the wei ght

cell enbodi nent described above. FIG 7A to 7U are
user interfaces used in connection with the above

wei ght cell enbodi nent of the invention. The PCU used
in connection with this enbodinment is progranmed in a
simlar manner to that explained in relation to the
prior enbodi ment. Access to the nultichannel infusion
node of the present invention is attained as descri bed
inrelation to FIGS. 4A to 4C and shown in FIGS. 7A to
7C for the sake of conpl eteness. A Mai ntenance fl ow
rate for Channel A is set as described in relation to
FIGS. 4D to 4H and shown in FIGS. 7D to 7H for the
sake of conpl eteness. A summary screen where Channel A
is shown to be delivering a nmai ntenance infusion is
shown in FIG 71. By pressing the S2 soft key next to
"B" the interface screen 80 for the infusion setup is
di spl ayed as per FIG 7J. In a simlar manner to that
described in relation to FIGS. 4K to 4P, and shown in
FIGS. 7J to 70 for the sake of conpl eteness, the flow
rate "RATE", volune to be infused"VTBI", duration of
the i nfusion "DURATION' and the start tine of the
infusion Si AKI TIME" are entered into the PCU 80. The
programm ng of the flowrate is not critical to the
systemif the entire volune of the receptacle is to be
i nfused as evidenced by "ALL". This is because the
flowrate is constantly cal culated by the nmultichanne
coordi nated infusion systemthat divides a cal cul ated
fluid weight by the number of hours and mnutes
remaining in an allotted period for the infusion. The
wei ght of the infusion fluid in the receptacle is
calculated by subtractlng that speC|f|c contalner S

T " T T s L, o 1 .
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pronpted to press "ENTER' to confirmthe setup shown
in FIG 7S. On pressing "ENTER', the interface screen
wl@iwhowisin FIG 7T is displayed. FIG 7T shoreTmisen0s/033451

i nfusi on of both Channel A and B on a tine line. Soft
keys associated with any channel may be pressed to

: change that channel's setup. If additional
channel s were connected to the systemthey too woul d
be Wi splAyefusibo systent, comeprssysg:em t he clini ci an

presses the S14 soft key bel ow . START". Once the . ..
system S‘ég“i‘r"f’@’o‘n}lﬁfﬁﬁ‘iy‘#&v o5 h"eﬁrétdﬁgi{?tﬁ tQap Qg'ﬁs@é cirept
FIG 77U @cHESRIR¥EAmitalRlliveR e s8X@iRhRisste$6 rietiathsion circuit;

relation to the pri‘or enbodi nent, the nuintenance f|low
Wil i mredieaswemest devicé rihaisietgrained wheamewitceft vadelivered first

. ~together. wi,th the dilution solution will only begin to
1nfuis?.];ga%18a13{ngépge}nqgﬁ%egncg: 00 this screen will change to
show t haf cdnftel §Rtdnt thagont ents of the receptacle are

bei ng i nfused and the duration woul d decrenen

t over
time. Thenkelshdelivery iohftlisi gt anfieate dEm ofei b defivery unit and

pat i ' i ' [ on system of
deh&?réé&% #@9@?@%@%&?@ \gﬁc,et %ﬁéﬁ%ﬁ%ﬁﬂ@g inrelation to
t he pri cgnablkbagiveeni predeeanined haluntehe tiwoSist induws atetosr delivered

of the weight cell constant|y detects at step 96 e .
and, ep O MBTRRGTECS fARR! o o AP IEOB &1 (i DISEPTagY digs insufate
vollE: and wei ght cel | conbination infuses at step 102

the medication into the infusion circuit. FIG 8 .

pr esent sdeaermihdsiachaarehaitiog i thegretttarmingdiinfusiopdiagperiod;

140 according .tg a further odi nent., of th R
vent | GPIREHEREHAGHS Bib AR UG BY oo dsep ity and the
meds¥RinGdt byviss ek ittt ditihun firgRfusdie piféd MEOH rate based on the
therapi es (CRRT) such as continuous arteriovenous .
predusemiingd rfasi gnfus@avMplugre, clbat predelgeminged einfes@hdi@e period, the
henodj al ysi CAV! and..| t Y [
derfet dmiipt o5 ke Rl oS SRRER, ithdind BEhS!iffem and. the
det@hAEQTINE rdfadihiap i thel prédetdimbmidinfusival tinfiepdrivdeand ual | y
make use of a normal henodial ysj s prﬁcgidur,e ned
Herrodi al §Ei®s the Sirstalglivery ng; thrdelugrithe st dnfysaie @f g determine
opt urhl?ﬁgtqnf.tﬁat@'llfﬁgi&?ﬂ@m%t of fluid shifts and
PraYect r ol yte changes as wel | as many physiol ogic

changes that occur while the patient is having his or .
her2bl ooAncinfmitsesysteym as recitedi ial ¢lging Irabereire theTHest infusate 1s a

rocedur e general | rains e patient'.s energy making
me&‘icﬁ??%?ndttpg%‘??m& igRaLg s aﬁg{{gsqagréun&spféu&og. are even
nore pronounced with patients who are critically ill.

Pat gent ' AnleMikRe QhikRNaCRONAT it clhied atwheidia the oomghlrsgstem stops
as their bl ood préssure drops and they have ot her
andplieyteite botlyiof therfinst andssecans! deliveryomits sHRILEREPWHE nat ur e
of henodi al ysis, the CRRT (CAVH and CAVHD) procedures
wer ¢ devel . ggﬁg [ Lgl-arst i '
excgpt t gﬁﬁ@%@np Hgﬁ§I?%&%ﬁﬁfﬁgﬁ#g?ﬁ?%gﬁ%ﬁégé?%?Pgﬁymmnnng
uni® Yoit frofidiem i nueifatey betatcbe thd hrensibosysenanal a ioer of tte infusion
varying increnents of tinme. In CRRT, it is inportant
syst@-keep accurate records of dialysis |iquids and
intravenous liquids entering the patient and the
anoynt  ofapl L NG Y88 RY rbRAPAL LRIt 1 Wigdreih StheAcdRES system
bal ance nust exi st "when |iquids are drawn and repl aced _
autbmativalypatalarstes Seveptionurh iflovceate pitesHngrnterypdons, efreither the first
@gath, may occur if these fluid balances are not
or fog Se¢ VP at ed. The advantage of these t herapi es
is that they are | ess stressful on the body and
provi de continuous treatnent afsopposed to three to
four hour henodial ysis sessions. The goal of these
procedures is the sane as henodialysis, to clean the
bl ood, but the process is nore gradual. CAVH typically
uses the patient's arterial blood pressure to deliver
bl ood to a | owresistance henofilter. To nmaintain

L o T T
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Bot h CAVH and CAVHD provi de conti nuous renal
repl acenent therapy, thus allow ng renoval of sol utes
wanaermdi7gi cati on of the vol unme and conpositi oRCOMUSRGIDE/033451
extracellular fluid to occur evenly over tine.
Unst abl e patients, who are often_intolerant of the _ .
abrupt fAwjinfusion (Byslemnes Esited dn Clame htwhereiarthe Hiigeaivery unit
t hat acconpany standard henodi al ysis treatnments, can
con %ﬁ%ﬁ ?Vrglggtp}‘é%’t ed safely with CAVH or CAVHD. The
henofiltration systemutilizes a small filter that is
hi ghl y p&tefbioa dystemaberecnd ismidim $olhereis, thbftrst delivery unit

i nperneahl e to plasma proteins and the forned el enents
conyyrisehan BIGWRNPUMR filter is placed in an extra

corporeal circuit. As the bl ood perfuses through the

henf i ttgh iAfMsishtdyakid by Mcie@fin RIASTR WifersianY Gt délivery unit

ultrafiltrate i s concurrently replacedusing a fluid .
comyiirishs areceptecle contpiningbapiesiinfusaic tangithe measuraesnt dpyire gemprises

to fhat. ot nor.mal pl ecl. fd [

a wiGp} &3} rof hscBiie. P BS(TR: Bf o8 RS oGRL pohuiiiblarpebhc
henofiltration circuit connects a large artery and
vei 9. Bl aadnfigiohypiseal by regiepad dlhinoSgiwhébim ther cantio] IBystem is
the heart, allowing the patient's arterial -to-venous

loced withinethg PEREIERMNIRLI Y ovi de the pressure to drive the
system This system however does not accurately
confg.ol  hRendiligh dytEa s BRLRAHECIHing 6 4aRedn ARONBingé PutBencludes
present invention, a dialysis filter 144 is connected

a syritgeeend dre mfusion syistone fiother Comptipessh syningsrsizmdete¢tipa system for
and two gﬁigﬂ%lc%lés and LVP conbi nati on nodul es 146

detegitine {0l VPICRTHRG SYIHSE | vP conbi nation modul es are
both controlled by a single PCU 150. Bl ood 152 from
t herpat i gRtinfRBLEFstéN s kddite@in eladn 8rwhekrdin aifd dykingé pudhp4ncludes
is renmoved and contained in receptacle 156, |eaving. .

a sysinigp thatgoeludes| 4 pluager o iohBIsasIreBeid dsVise qOPPHESsR POsition sensor

[ ot el AT t i enters the

for PRy 4 Hopify! SO ESHE o MtyPle ! B Syl ERAET T,

separated bl ood plasma proteins before returning 162 _

t heldl oodnt mfadhen pgstérends. rebited fih adainaBewbéreithéhe amount of first
. ultrafiltrate 154 rempved fromthe patient is . . P
infisalF, FORRING O BSLSYSEOM (e " HIGRE Pt e%;saﬁ?/ée%lamgeml%.mfwon
sys{c'nlfﬁﬂ\@l S€calddifed FOW hatweifht dthBe drdtliAfukdté E:@ﬁtﬁinlr%grece tacle less a

replaced into the patient is accurately controlled by
tard weigRObf the@eceptatlecont rol s the LVP nodul e 104. By doi ng

so, the PCU 150 controls the LVP nodule 148 to

accurately deliver an infusion.,j an | [: .

on i%‘e f W 8%33?‘? 4. }éﬁ%%d‘ Il_*/giar?r%dg} yﬁfhééﬂ ﬁg@%ﬁﬁﬂnt of first
infNaQOFcRiiiEide i) tiRe Sybteh 68 Y wilimhe bavirdt] iufudatk remuiniveg in the infusion

by neasurin? the anmpunt of fluid w thdrawn. tge sy§ten1,
systcam apbisgalsghaadhisem tle pasitinnaiiheplypagend gitetakyqliug of the syringe.

between the two infusions to result in an accurate

POSh k| VeAt I inRGREH b%?eélp %E‘i‘&ﬁ@d i dMibP12 Whetdl§ the optimum infusion

enbodi nent's descri‘bed above, since the two 1 nfusion
floworhtd s cdld@ard drdm Sharveeightoofi thentidt byfusate reaampinRCy the infusion

150, when one infusiqn nodul e stops fqr any. reason, . .
sydefe. SBHoME MEBUITRTT BeSHCs EBPIT fBolEd LR JERgying in the
preteRihled 3dsibh GnRYetibdy to programeither a positive

or negative pressure differential in a CRRT system nay

be achi eved using the nultichannel coordinated

i nfusi on system 140 with wei ght cell capability and

central PCU 150 control. The nultichannel coordi nated

i nfusion system 140 is also able to overcone

condi tions such as high intakelgnd out put pressure

differences that significantly affect volunme of

delivery or wwthdrawal .FIG 9 is a flow chart of a

nmet hod 170 of infusing an ultrafiltrate into a

patient. An infusion ultrafiltrate is first delivered

to a henofilter at step 172. A weight cell then

o o,

s
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which the flowrates to and fromthe henofilter are

adj usted at step 180. The adjustnent is based on the
woresiseds anmount s of infusion and renoved ul t r afTHUIS2@E033451

in the infusion system and a predetermn ned desired

pressure differential between the infusion and re ed

ul t Ff i | AnaindesionT pyster 38 JaCtiero i alpm el shersin dhe usion system

es| n I
furﬁﬁ@f b$ n% dafr%céﬁﬁg%é Hétgct?t?dénst}}é{e%ﬁ edeH%:feihg é}'}%{}%ﬁ a'g}rﬁﬁt%%elght of
mcmﬂkp&nnn systens and net hods as herein shown and
di sclosed in detail are fully capable of performng as

[ nd at eg[n FOVI di ng t he _advant ages herein before
sta Sﬁgmﬂﬁ BPEP08d that they are merely

i1 ust r a Y@stofdehb fyp ReKehaty dRlieéRr hadicbRdl idnifitete to a
the i nvention, hat no limtations are intended to

hembéiltdgt ai | s of const ruction or design herein shown
ot her than as described in the appended clai nms. \E
CLAIM 12 figsti Aranrancydevics thenpsieicsmmgs an fmeynt of infusion
livers a first infusate to an
ultﬁﬁida\(g{)lynthgmfhmb{‘]%sg&zecond delivery unit that delivers
a secondai rteisat anit ahatheeceivbsisi patiant's aembyed ultrafiltrate from the
measur enent device that determ nes an anount of
ey Tt vered first infusate remaining to be infused;
and a _CO?t §Rbnd YRERMRAL defiedthR! dctdfhin¥@ran %oﬁﬁteof removed
first infusate fromthe first delivery unit and
ultgiéiltrareimythe finfusien sgeamd i nfusate fromthe second
delivery un|

of e 1 rveininph TR ESmaik iRy (U FHTe B i s and

thePiRH 8L E §d¥OAG theabuBmBR i@ tb @eteimifneSdptifneih floRkerates to and from the
predeterm ned first insufate volune; determnes a tine

hemefiliérnibaged npethéhe detgapiapdr ameainisn pfi dnfgpion | Wiraklsateognd removed
ni.cat e d [ n
o Y e by L BBl ol SB86
bet&Re@ thé Hﬂﬁlsfolnf sid irgheredt lﬁtmﬁftﬂ.ﬁdsp and | fow coatrellihgshe dehivery and
the predetermned first infusate volune, the
recaiVEH BRIt aeL PG hf usi on time period, the deternined
amount of undelivered first infusate remaining in the
Sységm ang Bﬂ%l&fs&@lr e N6Lcitdd TR c[a@ﬂialmxﬁvﬁ&eﬂnp[h& H@hver% and receiver
predetermned Infusion time period; and controls t
unifts eahpribelinfneiop pumips. t o del i ver the first infusate at
the determ ned optinmum first infusate infusion flow

r at 2. An. i.nfusio stem £s reC|
wherBi n AR SRR ER AREL E Lk Bt IR Bphat svstem stops
an&%éﬁb@t@ botH $83AE BeliverPartBidbdidr vBRE EhGnsalsit i on. 3. An
i nfusion systemas recited in claim2l1 wherein the
control system stops and restarts both of élhg firs
and 18ecodt dafusiesr ySYEFﬁint #SSTGRHEE affbotiainy . 10, Tusfher comprlsmg a
prd({ggglcnur&;!hrﬁyﬁ)trg)%\ﬂﬁ %mﬁ '1ﬁt§1‘fladerb ?\{\;?éngp% \1/rlff {1%% §§éstem and a user of the
infusibesysaee. bet ween t he |nf u3| on system and a user of
the i nfusion system 5. An infusion systemas recited
él aim]l erein the control sy temlgut gmati
rec W

al |
Peul 4t nippan GisFmuAT o0 Bt gt ¢ Ay™ the cdntrol system
auﬂoﬂ{a%(:ﬁlgp}écﬁl&%le@és Bt RN F1dw Latbs @fted By $RERASLIAYNGT cither the
uni t infusion'systemas recited in claim1l
deliveey of thetrheeivdrngits.del i very unit conprises a syringe
punp. 7. An infusion systemas recited in claiml
wherein the first delivery unit conprises an infusion
punp. 8. An infusion systemas recited in claiml
wherein the first delivery unit
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conprises a receptacle containing the first infusate,

and t he neasurenent device conprises a weight cell for
wagewrsai7ai ng t he wei ght of the first infusatePCT/US2005/033451

contai ning receptacle. 9. An infusion system as

recited in claim5 wherein the control systemijs .

| ot ed A infision RYStgIp 8§ Festied Wbleim 17 whereinaghe dghyeey ypit includes

system as cirted in [ e ' [
an Y1 R Baghgf Forintayf TRt Ml R Lcp B9 M MRcludes o
rerfo@AlPfdcepacia oy rdongeniag zke demevdd ahrafijtsatenaddrthe first and second

detecting the total volghglms fffthe %rr_i.age 11. Anfth fusi
megsHEaRND HCYiFeY EHPRESS BEIEDEAelNTOF speragila dhe Mrigh ot the miusion
ultrﬁ%ﬂrtfa&g&)n’@alfﬁ% NGE YeSioR r&')é?ﬂa@lgeqnﬁhﬁé rdniVet A@@affitrate contained in

pl'unger and the neasurenment device conprises a
the pasoval cavepteclsor for sensing a position of the plunger

of the syringe in the syringe punp. 12. An infusion

systemas recited in claim 2 N ] .

7P RnanfstoPeraltar g e ML P MheRIPU ot system is
locktd §thinthe pede@aheiifed miing i n the infusion systemand is

cal cul ated fromthe weight of the first infusate

containing receptacle less a tare weight of th .

r ecépt acHB. Infupion§Y§ieR S Bivites p é?rlr?lgb%llewg?réﬂl %FP Sieighty of the
inf%s%on“”ﬂﬁf Jt%hﬂ)vta@ ﬁlt%@@tllﬂﬁés fhft%lé ?r{fﬁﬁoﬁ By SR G EcdI QTR N R weight of

e systemis a volune o Irst infusate remaining in

eachoé thenbisi @nasyshevalbrdentalasdesul tateedeighiorf ¢akle of the infusion and

posjtion of the plunger and a total volune of the
re Flrﬁ@ﬁ’.ta‘%iﬁ An infusion systemas recited in claim12

wherein the optimuminfusion flowrate is cal cul ated

from t heawein@Miobystdif dsideSited i bRah 1 @B Mg infudibe system

i nfusion system and the first infusate's specific ,
furpenoompriseanorec¢maqle detetionessteny forrletasting tleibipe rand fag weight of

i nf.usi.on tine .period. 15, i nfusi on system as recited
eacbr?fihealflﬁ*sf)ﬁl W&F%lpggtr Cgpfaﬁgﬁ'si on system further

conprises a receptacle detection systemfor detecting

t he2$.ype Aamethbalof infesight sefontlinfusae éptb acpagient] Gomprising the steps

i nfusion system conprising: a first delivery unit that
of:delivers an infusion ultrafiltrate to a henofilter; a

first megs 2 O8Y vERnleNAirdGhBEE RES RnfERUNt  Of

infusion ultrafriltrate 1n the infusion system a

recei ver asmithinirigai perakpver sviscipttei total 'velunenef/ Brt infusate is to be
ultrafiltrate fromthe henofilter; a second
infysedsur ement device that determines an amount of

renoved YhikEdd 4 fhdhifing Bunbi Of Firdt $hiQBats ¥ShemTusad,

control system communicating with the delivery and

recei ver calpilagngfisheremainingsn thereriedcond measur ement

units to determ ne opf.i flow r d fromthe

hemof i | t &F }Veﬁlé‘%eaoseﬁ?fg‘if“ﬁﬁggea%t? S ihdan b0 'S

i nf usi onigshidih@te firkBiheusamdnto eeMmadio difcadti iid ate in

the infusion system and a predeterm ned desired i

pr essur e agioffageaht gslﬂ“@éﬂb@e’é’ﬁusﬂ%bﬁsﬁ‘? Qutsnresmdning gepag of first
.Ul fiil. . f O at r-ald il ng: the delivery and
lnflrlsea‘ci:e:et?’vbéa rlhﬁ%%cfgnda@% glrng di %@ggﬂﬁ%@th%ﬁ&ﬁ#usi on system as

recited in claim 16 wherein the delivery and receiver

uni £6. coupmietwdi asfrasitednnpinps25 Whereitrthe miaisdbiurdps canprises the

as recited in claim 16 wherein the control. syste ,
stept e{,gemng othe detecting hcaéqulﬁtﬁlé, dgq?llv%rrl%/ %1&511?{% C%@v élptomatlcally
ad}ﬁg'ﬂiﬁg(ssé%ds_'ﬂﬁltﬁ ﬁg@@ﬁ% L ¥umbRf fif¥R idr0dHSiseRrusaEt em as

reci in claim16 further conprising a
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programm ng unit for providing an interface between
the infusion systemand a user of the infusion system
waQoocAa4i78f usi on systemas recited i n clai m 16PGnAISI08/033451

the control system automatically recal cul ates the

optimum flow rates after any interruptions of either

t h@7del iAmejhodrastrepiteddi elajm RS (ierein the deppminiigSieg fomprises the

system.as [ [ ' i - he: kS RIBE i
steng TR ERRY L RO Pl B LR B APinfda @bt nfused.

the infusion ultrafiltrate, the receiver unit includes

a rasmoval medneptsactiedfio clatm RS avhereiny thehdeteravmingdtep comprises the

ultrafiltrate, and the first and.seco a nt. .
stepg & 1o gnigBg; t%?l@%?ff R ECPRAqI %{@Egg’f‘gﬁﬁ ﬁ%ﬁ‘ g 1s contained,
andy\@elfl&ﬂﬁtir%f tHeh Bothnh &8RN ol irkafnifhdateatd bE OmE@EA efomn tHeheeceptacle

i nfusion receptacle and the renoved ultrafiltrate
chacwtetisiicsed i n the renoval receptacle. 22. An infusion

systemas recited in claim19 wherein the control

sysiemis |l ocated w thint . ] ﬁﬂ‘l’. :

i nfusi oﬁéwgqoerﬁsgg&ﬁegg#?’ leaélg ?g%l%g‘%?h@ a%ge er{[enlgnS hcedﬁqb rises the
stephBi @béivRk dnhiapatfrosi arusendf the pesied oudrt whith fthe &italsvalmme of first
_ the infusion systemis calculated fromthe wei ght of
infusafefis ©fbetipBIsehf usi on and renoval receptacles less a

tare wei ght of each of the infusion and renoval

recapt acéqﬁ thod as ARitkAfiv$1-90 BYFh&EBMARe [dBELHiBE steP comprises the

claim2 1 Wherein the infusion system further .
stepsasfesiabbshing theqepitanl & adpluegtriofn syyisgemapet inda sEERgnpump, and

the type and tare wei . of each of 1he infusi "
calcubipdPe rarapraerant 5k nEeDl e ey 6 e positon
and'd"t%%%l%niergf@h@syﬁ’ﬁr%é.em’ conprising the steps of:

determining a total volume of first infusate is to be

i nfused; ascertaining a period over which the total i

vol 3ne oh methed as ecigd e claimiZy wherpiny the dlgtectdng step; Gogrmgises the

r enai ning. . i oSk ; ' :
st At AR Y Mot o SR RO R e Goenflofe B catlaring the
renR@fiHf dnionhushtfiesti infusatento bé usfused fromcthiet weight w§ithg firsteinfusate

first infusate into the infusion circuit; and
confipipaEesce®FIey adj usting the infusion based on the

remai ni ng anount of first infusate to be infused and

thesj i neAr QERLAI ROrebfled A€ cR@hI 2¥whéfin fhdTeéladindSstep comprises

recited 1n claim25 wherein the nmethod further
pumping thessesontdiafusagpiafn indpsien pugp.t he det ect i ng,

cal cul ating, delivering, infusing and automatically

adj usting st untj|l.. t.h [V U i d.S: .

i nf %L‘gat e‘g‘i g‘eﬁﬁ)?‘uéseé?"ét?.h li Er:rlgjtfnﬁoz gilg r eci?%eeg{flh%ﬁlgl %tle?ncompnses

purdBin¥/ey ®bond Meusdetes ah tifagospepp.conpri ses the step of
receiving an input froma user of the total vol une of

first infusate to be infused. . Anethod.as recited .
' $Hai iSRG 8 ARG HoRBFER] AUReGR Bt SpFIEeSF Homprise
purﬁhﬁ%?eg irsfﬁ‘g&%{y ‘%Qigﬁliﬁﬂ%; f gristics of a receptacle

I'rst I's contained, and
calculating the total volune of first infusate to be
i nf 85ed Armetholesrrecityst iactleine Ravderen ke fuwematicallypadjusting step

thod as recited in ¢l ai,m.25 rein scer tiai.nd n
rurfe et coernine. @ pRurepec NG Bl dRIFGHR P it s seps
sinftit@he k1R BEY imddhr@hs Whi ch the total vol ume of
first infusate is to be infused. 30. A nethod as

recited in claim25 wherein the detecting step Lo
conpbi sed midodiasgscisnd wselaip 23 ATheERR (e Busmediepllipdigsting step
furRleY Q&Sﬁn&fs afttomVatic AOFreRhIRG GBS the@nfa¥ibh RS BYTRterABons.
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calculating the remaining anount of first infusate to

be infused fromthe plunger position and a total
woabasme4108 t he syringe. 31. A nethod as recitedCrms2005/033451

claim 25 wherein the detecting step conprises the

steps of ascertaining the weight of a first infusate

corit7ai ni Agnetieskqsftinfesiag aandrafdirata intoiapgtientecomaprsipg thg steps of:

amount of .first il t i nf Lfromthe weight

of the f eihg?m?‘%?nulgg#z&c@%%%u%%ntg %rhggng’g]tltfgffl e. 32. A

met hod agedsfihd 8@ anouat of ifRforviiesfiiiatetih ehcli@bisvar sysgm;

step conprises punping the second infusate vi % an

i nf usi orfepRivipe aPatients penAvyl wiakilgratefaem the hamgiHicss

wher & N L& RL R/ dAiB! BProGRTRA L BARYRINTR 10 idilisoR SEATA, and

infusate via an 1 nfusion punp. 34. A nethod as recited

in clai nadp&sting €losi matets foé thendelivering sitdthe capepring steps based upon the
me TR ok pB TNt S5 WHBRPF T Musion sylfem and o
pre@UEQIRLd CaLdida adkddSirk NQifPdiBRid] Ubetiden C GRPT inf@fon and removed

stopping and restarting both the delivering and
ultrafiftiagisng st eps sinul taneously after any interruptions.

36. A nethod as recited in claim25 wherein the

aut tigall dj ust.i ng. s f . C [ . :

aut ticaff O?edé aﬁ%élltj atl %%H{l hslgr %’Vﬁg sl g{r%pg]te?%?mgnigep comprises
weigHn@Irestptacl Sodbiniry thieuhediledtel nf usi ng an

ultrafiltrate into a patient, conprising the steps of:

delivering an infusion ultrafiltrate to a_h filter; .

meaddir i nd MetEod Ad IRsed n F]FH‘nﬂiébd’YPeﬁ‘Fl? g FFE‘%OE{%“F?{ GOpiprises the

' 9 t | Wi fR6i FiftFe ¥e&or removed from a
s B e B e e,
pateaount of renoved ultrafiltrate in the infusion

system and adjusting flow rates of the delivering and

the receiving steps based upon the neasured anmounts of

i nfusion and renoved ultrafiltrate in the infusion

system and a predeternm ned desired pressure

differential between the infusion and renoved

ultrafiltrates. 38. A nethod as recited in claim 37

wherein the neasuring step conprises wei ghing

receptacles containing the ultrafiltrate. 39. A nethod

as recited in claim 37 wherein the nethod further

conprises the step of repeating the nethod until a

desired ultrafiltrate is delivered or renoved froma

patient.
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