7 February 2007 WD'031059417 PCT/ US02/ 35322 " Bl CARBONATE- BASED SOLUTIONS
FOR DI ALYSI S THERAPI ES' BACKGROUND OF THE | NVENTI ON 5 THeF RP07
invention relates generally to nedical treatnents. Mre specifically, the
present invention relates to bicarbonate-based solutions for use during
di al ysi's.therapi es, such as continuous renal replacenent therapies. A
variety oVod4 #7ent nedical treatnents are known arf@TUSEESEd treat
critically ill patients for acute renal failure (ARF) which is typically
associated with nultiple organ failure 10 syndrone in intensive care
settings. For exanple, traditional dialysis therapies, such as
henodi al ysis and peritoneal dialysis, are coomonly used to treat ARF.
However, because traditional dialysis therapies are known to have |imted

use with respect to the treatnment of critically ill patients for ARF, the
use of continuous renal replacement therapy in favor of traditional
di al ysis th‘%ﬁ‘? éNA‘f‘ﬁli I(ﬁ@sri‘(bﬁ‘ﬂlﬂmfgls"ﬂ{ﬂﬁﬂ'ﬂsens! ve care
settings: E I'S regar a nunber of possible advantages with respect to

CRRT in conparison to tradl tional dialysis therapies have been recogni zed:
A forenost advantage E@Kﬁgmﬁﬁi'ﬂﬂ%“@f %t i vely avoid, or .at |east

mnimze, cardiovascular instabjlity. 1n thls rﬁ/g)ard, é:l?\;ﬁT in general, is
a s?ow and ThepreseRtiBvratiqnielatss,gencraliy to rprdical trgtmentsc MPLRSPESEs Yt fts i n bl ood
vol u @d&ﬂnﬂdeﬂ%&aﬁwﬁtt@ms@me@iba@a ketiodspr iR diiiey Bdlysisaligapids, @fh met abol i ¢

pr oduc m bl ood as conpared to traditional forns of dialysis therapy,

“such a%scﬁ’é‘%ﬂ}s&?%%awmﬁﬁqa@%s of continuous renal replacenent therapies

i ncl ude C@I‘Hn@tymﬂ%lfﬁfehteﬁb&wmﬂﬁexhemﬁmbwaidlxﬁed toC@dsht bﬁtwallji jlnrt eri ovenous

henodi afiltrati on, . continuous, venoyepous he i on, ntlnuous
D ey GRS A RFUARERVRIEh BT s e PEnERE, ang

copg i fuzbﬁaaﬁmy lsf fodndibe Eapd be&&g@e%pgkaﬁlpldﬂuﬁdlmnﬁl dnlysid) GieRgies| et as 25 I n
general, CRRT is a, convective bl ood cle nS| n echnique that utilizes a

pat i eﬂlen@dlaml%)@dPﬁ?t@?@d]f%Vsﬁsar??Pé“Wydﬁ g force for ultrafiltration.

Buri ng CRREolBRE, Bd4useHa@iBibnal UBkis Mekapick htavlﬁao\hhfooma limitb® o®fwikit er such t hat
a transmenbrane pressure gradl nt bet}(ﬁ\sgﬁr,g;“:t2]il d [of0) artnFnt and t he
ul t r afresPertde dhe Gryast 9E sritically 4l pafigniss &y P?S’ °°F'P1“f across the

hi ghl Yrefi@deheR BhepapiBaT RIG6E. ﬁaﬁ&oﬁﬂ]@la‘lﬁﬁ&hm@ﬁe@%&sﬁﬁc&ﬁb@d rpamamamem it can
convect 30 small and | ar e nol ecul glgo t he nbrane t hus cl eanse

t hE bliBgesive pare satfings, 1§ tigyggerd, aaneherg E%i‘ 1pgEH WP EEEPSt cessi ve amount
of pl ageEmYELANLe kalitdhS SialySFDIAGeshivE Bi@n eobnizedious renal

A foremost advantage is the potential to effectively avoid, or af least minimize,

cardiovascular instability. In this regard, CRRT, in general, is a slow and continuous therapy

that does not include rapid shifts in blood volume and elecirolyte concentration due to the

20 removal of metabolic products from blood as compared to traditional forms of dialysis

therapy, such as hemodialysis. Examples of continuous renal replacement therapies include

continuous  arteriovenous hemoﬁilrétion, continuous arteriovenous hemodiafiltration,

continuous venovenous hemofiltration, continuous vendvenous hemodiafiliration, slow
continuous ultrafiliration and continuous ultrafiltration periodic intermittent hemodialysis.

25 In general, CRRT is a convective blood cleansing technique that utilizes a patient’s

blood pressure as the primary driving force for ultrafiltration. During CRRT therapy, blood

' typically flows through a hemofilter such that a transmembrane pressure gradient between the

blood compartment and the ultrafiltrale compariment causes plasma water to be filtered

across the highly permeable membrane. As the water crosses the membrane, it can convect

30 small and large molecules across the membrane and thus cleanse the blood.




repl acenent therapy. In order to maintain a proper water balance_in the
patient's body, fluid nust be substituted continuously biFereayBed

el ectrolyte solution (replacenent or substitution fluid).. The
substitution fluid can be infused intravenously either into the arterial 5
blood line leading to the henofilter (predilution) or into the venous bl ood
line | eavWB$A¥E7 henofilter (post dilution). Typi cRCIES28sahercial ly

avai | abl e repl acenent fluids are | actate-based solutions. However, the
physi ol ogi cal buffer bicarbonate is preferred over |lactate in patients with
mul tiple organ failure which is typically assaciated wwth ARF.. In this
regard, t heﬂﬁé‘f‘%ﬁﬁ oyt oh RER tﬁr i alﬁoaf?f“ﬁ’(% ‘k“&“gicé’% R8s not

requi r ggplenai tHefpfehaaRt ioGnatiih 8 Propdt wateCbdlitdnatika yGtienra dedy, flaitl e ef fects
due to . the conyersion process of |lactate to bicarbonate. Further, it is
common b bei Lhsitigh §° ‘E°§§§i e?c Eﬂcegh';?'fr&' n ?‘l nn&????ﬁ?q‘?tp"rrepare

sol ut i qaEsstibf SEed Tae hibstititioa foidread B: infiied ipavanehdihyr infbhicsertesal t ypi cal |y
carried oyt by _addi th r d .bi cgrhonat e | ytion t.o an existing
SHert T et i b POpHE GBTie b e Rgs Hoes E et or ¢ o

adm ni sbhakliepPoltdilitira). pati ent. For exanple, it is known to add bicarbonate
to an acidig electrolyte concentrate solufipon ilch is in.direct contact

Wt h adm i SRR GO Rr el B b et e Bt

admi ni $lofvatdr,Othe tphpsicdepical buffeh didadbiiatnis. préferredi eren lasatecmnpatientpwvitht i ce to
manual | y_inject ofher. .electrolytes uc ot.assi u hloride, directly
and seﬂﬁ’}tﬁ’?ée?r?"iﬁ%e ’Pf@’ ﬁ&@éﬁ%ﬁé‘f@@%@d’@ol bive E’]itg?m?%bo i ni strati on.
- 20 1howerersioh bRlaginty S tickbohaid nbrgquitedpriod to hikablolié dctianh thps elpdinaizon of a

bi car bonat e ng ut(%on, subseguent ad {'ttiton thq{oe f to another solution and
manual "RIFIDle chfcingue i} the ponversion st ol e e IO MIGYORRe o5yl t ant

bi car bonat erdaa&e isséinidioh Pracidel sfong Biedva dateSihydtiang o MByuallg prep@e t edi ous and
ti me-consumng.to, a yatel y address the thee-sensitive. nature of

res pon&‘?qﬂﬁms tbgffﬁﬂzwqﬁ%%‘t@#ee?fg‘?‘%m&% Y-s i TPy Sopied ¢ FE?% may al so
necessaddingy tikapeparddnbichbsakbangive 12%nt exisegsedl sdhitnatovfinat thee car bon

di gxi de. gas and a carbonate ion, . whi then can reacgt .wifh al ci um and
g Aes PSPPI sSBiARaHO FASHITERICD Fdit 3Foryr FRt Sk BRI aFRem B has T rpedi ng
proper a@tittamonite & sOdtididdléctbigte, cofidairapbRiEibr whiclofs ibdiréce cormdcogiti al

cont am patj on, of .t he ' reat .u strict

bi car honat e- hased,  sol ution is .unl ess
asept i & IBEWﬁH’BE‘g&?”@#@I%? %EWWPW@“%‘F‘@%@P&&CE%?‘%%?&I gelg t her ef or e,
_ eﬂ st Sjsta(lhopi’oﬁﬁaﬂo_ﬂ%;dcﬁ&brte\ﬁﬁgudmyﬁﬁjédbﬁm&_t @echalyrd sﬁm: astﬂomLssimh hﬁtbﬁdraﬂ be
ef fective mni ste ur,i ng continuous. renal. replacement therapy to
treat %lﬁ%‘i,y”%é?&%%f‘&@ﬁ?ﬁ%@&&%‘ﬁ*&%ﬁﬁ‘a‘ 1’[“8“81”?‘1"1“@&%")9' ill patients in an
i ngensi ve Ghwevaethel phgsical héndhaprasany thitOfitial preparation of a bicarbonate

solution, subsequent addition thereof to another solution and mannal injection of other

components to form the resultant bicarbonate-based solution prior to administration may be

too tedious and time-consuming to adequately address the time-sensitive nature of responding

to ARF in an intensive care seting. This practice may also necessarily cause the bicarbonate

25  to degrade into a volatile carbon dioxide gas and a carbonate ion, which then can react with

calcium and magnesivm jons in solution to undesirably form precipitates, thus impeding

proper administration. Further, the potential of bacteriological contamination of the

, ‘bicarbonate-based solution is great unless strict aseptic techniques are followed during
preparation. .

30 A need, therefore, exists to provide improved bicarbonate—bésed solutions that can be

effectively administered during continuous renal replacémeut therapy to treat ARF,

particularly as administered to critically ill patients in an intensive care setting.




WD 03/ 059417 PCT/ US02/ 35322 SUMMARY OF THE | NVENTI ON An a}p ct of the
present invention provides a two part dialysis solution (,7 rFEF‘?%Y%%W a

bi carbonat e concentrate; and an el ectrol yte concentrate, wherein the

bi carbonate_ concentrate and the el ectrol yte concentrate include a

physi ol ogi c?YfMMHt of sodium 5 ranging from about 108<H¥8YF2% 0 about 173
mmol /L, and wherein the two part dialysis solution does not include
acetate. Another aspect of the invention provides a nethod of preparing a
di al ysis solution conprisj jding a two part dialysis
sol ution not including ac§%%§kmwxl ysi s solution conprising
a bicarbonate concentrate and an el ectrolyte concentrate 10 wherein the

bi car bonat e coftB 8eFiaf dhedrerept iRy eripdreiisedve st g’ﬂ&?‘éﬁ‘@mf%ﬁ’%’ém’é&

physi ol 0gi gRhrbo:ie WdhceRirats0dihd! Ml dle@idige f EddBRnARRUIwEED NH® | Yidarbcdar@bout 173

mmol /L, m xing the, bicarbonate concentrate and . the el ectrol yte, concentrate
to form aow%%ae ap (ks skﬁ'ftmiﬂa QuEGeRgate tPruds; %@&Y%‘E}P%lfﬁ?oﬂ?‘%ﬂtr P%@Of’dvfm ySi s.

D scl oS e¢hngfng fRint abduenad amedNi3iabhig 73 GhdIIOREd WhadeinCiad e pat tabkisvel y 15
adm ni stered during.dialysis therapy, such as continuous renal replacenent
t her apy. SQ*H‘?ndSF%%‘gH&HJ&FéC%%t ai ning sol ution disclosed can include at

| east two sepamaiher £p63RONeRLifiventi6d peidg Ambih6@bDEreGRg aQMIRsH Jolidnand an

~electrolyte concentrat which can be readily. and sterilel xed to forma
ready- t oPﬂg@leftsrthmffta%siOgrf’r%ﬁim%mw disfys SoLeiop 204 BRSPS BSETY as

applied pat BiaBsk soRibe c&rﬁﬁlﬁkngfaabibﬁb@la&s(frﬂﬁénﬁﬁ@%&ﬁghfbld@frbl&tie&:ahéeyitrhﬂ:| 20

pati s in an intensive care setting an enbodi nent,, a.t art

di al ;e/isblt s WA tho hicarbongtecpnegatate ‘{ethF\ﬁ!ch&P’tl" capeeie ?CEQBP@PYS\EI)Q()@WEI east can

incl ude ambink S s6ONRORALHg Fth abcked0MGnBNPenabdut 1TRanholIstmigdgpeent at

| east can, i nclude a bi car%on?ﬂ&e concentrate apd the second cog‘glo.nent at

| east caRichenatfRongspirate apd theslarirelyie SARSAIFS tostont g gnikgd, sofutign; and 1sige,

conponentys nGRd soRGibk @ik daysiset y of other 25 suitable constituents to
ensure that the first and second components can be readily and sterilely

‘mixed to formPisderpdt acudicarbopaial eanfagnag  wbrtioax atpl «ant e #ifsedveland second
conpasent Jmidiflerdd a@iRAAI IR MherafA Gl RCbHBRouPRYS OIRShER ihadsherhabl e
amounts of sodium such as_an anmount of 160 mmol/L or less. I'n an

embodi rrerhicariopgte pontajning pjutina displased sapivalude & 1@8dHOi ncl ude physi ol ogi cal
accept ablygaafeoebiipendis Gikclpol aSbitdlionats Wolicentsata and o Wwhictréiita tcon@niyes from
about 0.1 | /| to about 5. | /L  Alternatjvel the £irst conponent

whi ch coﬁ?‘gg‘r)?é‘“ #Sﬁé'e"é}?lx é’f‘%éﬁ‘?ﬁ{ggo %Fflcg’n'["f"ﬁtae_reﬁ‘iyétg'“%%{om?%ﬁ%qnuﬁé PR s si um
wher e t hedrSigie@didn GRarmand ks SPEE tb Bedt bakes a0l KSkatelus3ociated with critically ill

20 patients in an intensive care setting,

In an embodiment, a two part dialysis solution is provided. The tv;fo part dialysis
solution at least can include a first component and a second component. The first component at
least can include a bicarbonate concentrate and the second component at least can include an
electrolyte concentrate. The first and second compo’nexits can include a v'an'ety of other

. 25  suitable constituents to ensure that the first and second components can be readily and
sterilely mixed to form ready-to-use formulations.

For ex‘ample,lthe first and second components, in an embodiment, each include
~ physiological acceptable amounts of sodium, such as an amount of 160 mmoV/L or less. In an
embodiment, the first and second components each include physiological acceptable amounts
30 -of potassium, such as an gmount that ranges from about 0.1 mmoV/L to about 5 mmol/L.
Altemaﬁvely, the first component which contains the bicarbonate concentrate does_ not

include potassium where the second component does include potassivn.

The ready-to-use formulations _ ‘disclosed can be prepared in a number of -

3




The ready-to-use fornulations 'disclosed can be prepared in _a nunber of 3
7 February 2007 suitable ways. In an enbodi nent, the flrgfdﬁﬁﬁygggbnd
conponents are separately stored from each other, such as in separate and
hydraulically connected chanbers of a multi-chanber container, until m xed
together to forma mxed solution. In this regard, the ready-to-use
formul ati on can be prepared within the container by mxing its two
conponents within one chanber of the container. This can effectively
elimnate the need to manually inject all or at |east a portion of the
conmponents into the container to formthe m xed sol ution, thus ensuring
that the ready-to-use formulation can be readily prepared under sterile

condi t i oGt antehﬁo&ﬂmtah@ﬁ& A BecHR oRPbeAl bR depathidl, diltad r@he of the
conponents can ‘be aced in direct fluid commnication With the patient

prior to FfkPHE: Wlaé’? Freagteriad hydrapiseivesopnceied sbambse qf| uwali-chamberr ect f1 ui d

CoMUNI CadohtaieMuchl rtnbzai RBUARLRS folth | 2Ok solhtioh NG thisl fygﬁ'dcﬁ@réaﬂﬁw-ﬂ@ an added
| evel  of saf?ty Wi th respect _to the pregaratlon and adm ni stration of the

r eady-t o- fa@@%?ﬁm‘%&lfwesmhw@w Y WS gemparents WiPBPBAL ¢ hat
cannot  beharfiser 65 the bontitdiey. RO%n MR1i0) Ofiftded mE’QEJdle@Q;%ﬂéﬁg #fccPdiPGeE 1N direct

fluid connunlcatlo with the patjent physically cannot be fed to the

patient ¢ agrogtionof the companentsnipdhe Wiawe%tﬁéorﬂttkf‘eﬁ""%%@ﬁ%rﬁus ePRIRSi s regard,

i f, by cChipneereall{2f-1%:0 FRAMERYN cart §batadlY YRp&a dnder GRARbndAonR! aced i n direct
f|UId connunlgg&lon wth the patlent were to have . an undesirable
concentrationt' Sfstortainenean, besgpieuzed yeh et prenef the gprpanelts c4ebe i ke, this

5 confi gyhadd pndivet ndid@efssRbtdn YWl ! Satibh qino} he e sitiakhe ofugvel of
constituents is not fed or. adm nistered.to gatlent I n anot her

enbodi meSPTPORHYE cmet ks Rlaced, Weqﬁ%tﬂi%?omle@gtwa "Hﬁ't o ERtisRt ion 9 TERiNg:
henof i | t ik Icsmproir b@aﬂmfd&pravél BEdRElewith REpeSt SRR ]ﬂépaﬁhaym' AdBhirAstialidrSt

conmponent _an second corrponents as _previously discussed, mxing the
first an8f @éwﬁ& Q- Bivpormlatien ohthe prosed Tvention as e %Q?I'H?Il‘i‘l’éﬁlahﬁ@“a‘s‘?%g t he

m xed solution during henofiltration. In an enbodi nent, the m xed sol ution
is used as a dialysate. Alternatively, in an enbodi rrent, the m xed
solution is adm nistered as an infusion solution during continuous renal
repl acenent therapy. Disclosed are bicarbonate-based solutions. 15
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Di scl osed further are bicarbonate containing solutions which include a
nunber of conponents, such as an el ectrol yte concentr at & Ebiuaay BP&ar bonat e
concentrate, that can be readily and sterilely nmxed to forma

ready-to-use fornul ation suitable for adm nistration to a patient during
nedi cal t heM¥p$05%Y i ncl udi ng di al ysis therapy. Discl os"@ﬂl""’g?zf:ﬂnf urther are
systens and nethods for providing bicarbonate-based solutions to patients
during dialysis therapy. D sclosed yet further are medical treatnents that

enpl oy bi carbonat e-based solutions to treat, for e ' e .renal
failure dpledehip dwvitfluidromenisation Wb beRaUFRY REYs! W@%&}%?E(?Bﬁck%g%d further

are two- Nafids fisGi RORA AL QRUIR} Ainfponde! MWitiioRgart, i by ciancdthe compaiFity and

sterilely - ?otmed to facilitate 1.H§i r use .g&r}i %ﬁ%diaﬁ%llt 8L ARY

parti cul abatphysicallpgennolbe plapaddn disreb g CopRpcPR VIR SEPASET ' FUrther is a

mul ti - chapb@liesiOble CoHOLRAIBET of Bktitt@RAERh ek pohasitme ssoinomnenthadike thisd

el ectrol yte concentrates such that ready-fQ- US | car ' Basgd -

f or mul%at | enfigueation Weuld pecesardy Wmﬁ'{‘%’é l"’r‘?d‘“ﬁ‘?‘?’é"’%ﬂﬁ 18%{’? 8@%"3?%*9%%35 g?tect rol yte

concent r als65ilifed h the phticht. - cChamber contai ner thereby effectively elimnating

the need to add 4 7 February 2007 WD, 03/059417 PCT/#%%/%,’S&%%&D . one or
ohat & bBase

mor e conponenins anothsr gmkedimenty de; Hﬁ%%%ﬂ"ﬂ%,?r?vdd?h% icar d
f or mul at i;Qn MidtdB MR mditiehdhidedthe &esh dfipfivilingf efittuospormtianddvessrdges of t he

present invention are described jp, and w|| e _appar et he
fol'| owi nompansnts spreviovsly diseysssd. Wmﬁﬁ‘&qﬂﬂ\%‘{ﬁ"%ﬁ %ﬁggﬁ%ﬂgﬂ’f‘cf’é‘&?g@’f&% BRI EF
DESCﬁ'oPT'sf}t’%{i&Fanghl%g%&iﬁE&sJﬂtﬁn ddsirighhkmofilirftions a nul ti - chanber bag for

I car

stori'ng a onate containjng solution, mad ur suant i resent

i nventi on. D@MMW@“@? URRIERRT & S ’ce’s"’l{el‘sr?ﬁl}'imﬁ\?gnt i on
provi des elnﬁ%ﬁ:%’n%qh@ﬁl%ﬂ ReMadEis hankiebal ditan GatEsibh sdlutivarduieg cdinefufect i vel y
adm nistered to a patient during nedical ‘therapy, particul-arly dialysis

t her apy. renflreplhdewenthera®y-e cont ai ni ng sol uti on of the present invention

i ncl udes at | east two separate, ¢ opents including a bicarbonate
concentrate aﬁeﬁch’ﬁe%ﬁf%EFP@P%t‘é'b%ﬁg@H?orngte which can be readily and

steritsel y nmixed to forma ready-to-use formulation for patient
adm ni strati opy;. JTR&; further are bicarbonate containing solutions which include a number

‘of components, such as an electrolyte
concentrate and a bicarbonate concentrate, that can be readily and sterilely mixed to form a
ready—tb—usc formulation suitable for administration to a patient during medical therapy
20  inchuding dialysis therapy. ' | |
' Disclosed still further are systems and methods for providing bicarbonate-based
~ solutions to patients during dialysis therapy.
| Disclosed yet further are medical treatments that employ bicarbonate-based
~ solutions to treat, for example, acute renal failure during continuous renal replacement
25 therapy. _ '
Disclosed further are two-part bicarbonate containing solutions that can be

i readily and sterilely - formed to facilitate their use during medical therapy, particularly in

an intensive care setting.

Disclosed still further is a multi-chamber _
30. container that separately houses bicarbonate and electrolyte concentrates such that ready-to-

ase bicarbonate based formulations can be prepared by mixing the bicarbonate and elec!l‘olyte
_ concentrates in the multi-chamber container thercby effectively climinating the need to add




bi car bonat e- based sol ution can be effectively utilized in a nunber of

di fferent nedical 15 applications including, for exanpl e Fmagry3pe7
therapy. Wth respect to. dialysis therapy, the present invention can be
used in a variety of different dialysis therapies to treat kidney failure.
D alysis therapy as the termor like terns are used throughout the text is
meant to WA&YHE” and enconpass any and all forns of PCA&FBEIRE that utilize
the patient's blood to renove waste, toxins and excess water fromthe
patient. 20 Such therapies, such as henodial ysis, henofiltrati on and

henodi afiltration, include both intermttent therapies and continuous

t her apioBg oymeg cpEponehtshdhLis Betassiiashlerdp| ta dienisprbopaie bassd forpalaliey) . The

conti nuyisnhiieaRkes include, for exanple, slow continuous ultrafiltration
(SCUP), continuous venovenous henofiltration (CVWH), _continuous venovenous
henodi al ysi Additoiipuresand pdviaiagss of ibp prpespbnventenys fesribet i Wl cvWHDF)

CONt i NiyR Wspart Rk, ol AR LAEDEbHigtiof b Tk SA¥EInd (ROMiufdUOUS ar teri ovenous
henodi al 3@1 s ( CAVHB) , cont’ianuousS aﬁrﬁ?eri ovenous henodiafiltrati on ( CAVHDF),

contj nuous ultrafilt L on r1.Qdi i, r I t henodial ysis or the |ike.
‘Fur t’/her, al t hough th@%ﬁ?@ﬁfﬂlﬁﬂs’ﬁw%m G enbodi ment, can be utilized
in methods proyviding a di.alysis ,therapy.for,.patients having .chronic kidney
failure or F'sleﬂlgﬂl,agfta ’ElHtesfﬁ/"all"B‘eb?&?%'r%"étae‘ag”t’ ﬁtctcﬂlgmﬂlf'%gtgﬁ Y nvention can
be 30 uméepiramtaciié preghhidhwentiion. needs, for exanple, in an energency room
setting. Lastly, as one of skill in the art appreciates, the intermttent

forms of therapy. {4 j i ﬁ\q@ ary 2007 WO 03/059417
PCT/ US02/ 35322 '. .ﬂﬁ’lﬁg’ﬁg ia yglis)&g(%g enlil)%l a |Ile?frqal$i on) maybe used in the

A t 1 | . . 3 s i .
in center rﬁht% é&hﬂtrﬂﬁegﬁ’onclt%ﬁ%ég?ggﬁ;%q ﬁﬁar%}ﬁte-hﬁ%es%ﬁ&x&ﬂ gt ¢ S)ieglnysat o

enbodi nent , I car bonat e- ution can used as a

durling effegtively administersd d¢ alpgiiant duringrmegdical therapys pesipdarbnéiplysis thempsol ut i ons of
the pregentarbdie bitAhng Auldf of B é?eﬁli'ﬁJeﬁt‘i&‘jiﬁaﬁ ok Bf 15 thyd gatient as a
repl acenent s(g%(ut I on, E%‘?‘ﬁ& on s? uti 5n or the (? I ke ?isﬁr i_ngep%?al ysi s
t her apyompeasntd ipdlhding abichonatg caormitetrandien dlesfralytercopleniediarebich endeapy. As
Previ opsi¥, i §§rﬂé§ﬁﬁxed&@ﬂ}n§§ﬁe§§)-%-u§é)%ﬁd1%ﬁ for{;a%éﬂ%cﬁi%&ﬂli&%'ﬂ.@s or the like
must necessarily be continuously fed to a patient as a substitute for an
excess bigabengisibated splupiom samabanefifastivalh atilized in taypimbar of diffsrent exgdiealr i ng
“conki nypdS bR R udidEPhd LAYy, | N this regard, a proper 10 water
bal'ance i n the patient’s body can bé effectively maintained. In an
enbodi ment ,Wittheespspiclardindysisttherapas e poesentinventionrren el @sedsiodi ety NA' ), cal ci um
I(gg:a% giﬁ%&'&?a?}siérﬁé%ﬂo rRCLART M Dialy i GEEPPRAE 6k termb! Ori de (d),
are used throughout the text is meant to include and encompass any and all forms of therapies
that utilize the patient's blood to remove waste, toxins and excess water from the patient.
20  Such therapies, such as hemodialysis, hemofiltration and hemodiafiitration, include both
intermittent therapies and continuous therapies used for continuous renal replacement therapy
(CRRT). The continuous therapies include, for example, slow continuous ultrafiliration
(SCUF), continuous venovenous hemofiltration (CVVH), continuous venovenous
hemodialysis (CVVHD), continuous venovenous hemodiafiltration (CVVHDEF), continuons _
25  arteriovenous hemofiltration (CAVH), continuous arteriovenous hemodialysis (CAVHD),
continuous arteriovenous hemodiafiltration (CAVHDF), contimuous ulirafiltration periodic
intermittent hemodialysis or the like. Further, although the present invention, in an
‘embodiment, can be utilized in methods providing a dialysis therapy for patients having
chronic kidney failure or disease, it should be appreciated that the present invention can be
30  used for acute dialysis needs, for example, in an emergency room setting. Lastly, as one of

skill in the art appreciates, the intermittent forms of therapy. (i.e., hemofiltration, -
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(CH3CHOHOOO), acetate (CH3COO), anhydrous glucose or dextrose, h%drous
gl ucose or dextrose, |ike constituents and conbi nati ons 1 Fedreagy 209he
solution can include any suitable 15 and physi ol ogi cal acceptabl e and
effective anmounts of the constituents. The term "physiol ogi cal acceptable”
as used herein neans any suitabl e anount of a constituent or constituents
of the bi ¥a'¥¥H47 e based sol ution of the present inPERMUFBHSRE. g.,
potassium sodiumor the like) that can be adnmnistered to a patient in a
saf e, acceptable and/or tolerable manner. 20 In an enbodi ment, the

sol ution includes abouyt 100 mmol /L to about 160 mml/L of sqdium

pr ef er alpPdialyes andihsmogiafiration) Hayhsgised iy pRETer seiimietramas "84t O mol /L
to abogkngndseiim®y /L of calcium preferably about O mol/L to about 1.75
mol /L of calcium _nore pneferab%g ab?ut 0.%Jnnn /L éo abqyt 2.0 mmol /L of
cal ci um ab&uf2 ebpdimsn) thebicarhopaig-based spinhing, cam | eo‘fse‘lrﬁ*q% AyGin UPPRS er abl y
about  OandRuifBRIdialysis ThefBP.Uln afl erfibodihiait, tHe sblutiate ofhg pRSentitTenfddh b® MMl /L to
about 5 mml /L of.gpta55|un1 preferably about .0 mmol /L to aggut 4 mmol / L
of pot a¥EIRiHfrehIatIseso daliont 2t yreRBeRTenb S AR RS soifem PhbR dte,

pref er alliig aldyils @erapQafticulady alx@Hst codbini®a® Iréral @dplabbeadt BRASY.C; Agbout 70

nmml /L to about 130 nnol /L of_chgg£Lde,g$refera%% about 7Q nmol /L to
about 1BEVigH dsEustad: eplpesmeRfSOhligap.dnfusipn oo thy ub BRIy Pe t 0 about 128
ol / L @btisibhdy fe@l @ a pdvienitas @ siliibiate forl M eldtadie antbudiofplerhd watef thitdet at e,
preferably about 8 mol /L .to aboatgﬁS nnnh&% of ﬁg%ate; about 0 mmol /L to
about 4BPIFANE TFIPovSe durieg conbinuops eepdd repiacrmer JhraRy- [Fee2dn 2 BERPSE 35 ol / L
of. j(0Ceyairdalarh @ithe Satightts bo@y @l Beéffediivel/ haigthiveiose, preferably about 0 g/L to

about 2.0 g/L of ucose;,.or. conbi nations thereof,: I, capt s have found
Ehat the by B RSB iogboRp L S e BY ends p R SR E, Uo2/ 9639

o o pRUE R mielGRT BAET, oA K, B (e "6 0 it 25
at a p S| 0Ol oglL Ca acce e p rangl.n ro abo . O apou . a

C. pr of CHASHGRGE0Y, sspiate AFHICRO ) Riromh Zitose, o dRgosa I dEos BHSOSAGE oy evi ous| y

di scussRghrost,ike boRRBANMHISORBRARINS AL e Qblufidhceap IRE@S iny sii4bM i on 5

I ncl udes _a_nunber of constituents or conponents that are_separately housed
such t g thfﬂd"%Eﬂlrp’ﬁﬁ@Fﬁbg" e, eBtiye e nPaq}dthgtcé?F?q“Ef‘tfr mRed®™ form the

“resul tipgyshidgrREDRBRtBIDAS Qckd IBRiiHNbAR any\Blablk aliosntiTecoditheay 6F ed that the
bi car bonat e- basgd sol uti on of the i nventi.on can eli.m nate the need

_present
of exceSuirents oh Hie bigarbanaty H’éseSrS"WB‘?’b °g§’ei Rl RYSHEh (58 B¥SHI™ o i xi ng as
_conpar egditn@ of M8 ¥Rd) iHaPEtabe S@hisicRd So MUt iNL 58S s@kpthie &@QtHolegab®e Physi ci an
mManer.
20 In an embodiment, the solution includes about 100 mmoV/L to about 160 mmol/L. of

sodium, preferably about 130 mmol/L to about 150 mmol/L of sodium; about 0 mmol/L to
about 2.0 mmol/L of calcium, preferably about 0 mmol/L to about 1.75 mmol/L of calcium,
more preferably about 0.2 mmoVl/L to about 2.0 mmoVL of calcium; about ¢ mmol/L to about
1.5 mmol/. of magnesium, preferably about 0.25 mmol/L to about 0.75 mmol/I. of
25 magnesium; about 0 mmol/L to about 5 mmol/L of potassivm, preferably about 0 mmol/L to
about 4 mmol/L. of potassium; about 20 mmoVL to about 45 mmol/L. of bicarbonate,
preferably about 25 mmol/L to about 35 mmoV/L of bicarbonate; about 70 mmol/L to about
130 mmoV/L of chloride, preferably about 70 mmoV/L to about 120 mmol/L of chioride, more
preferably about 91 mmol/L to about 128 mmo¥/L of chloride; about 0 mmol/L to about
30 45 mmoVL of lactate, preferably aboni 0 mmol/L to about 35 mmol/L of léctate; about 0
mmoV/L to about 45 mmol/L of acetate, preferably about 0 mmol/L to about 35 mmoV/L of
acetate; about 0 g/L to about 2 .5g/L glucose, preferably about 0 g/L to about 2.0 g/L of

glucose; or combinations thereof.  Applicants have found that the bicarbonate-based
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10 or other nedical care provider to manually inject one or
components, such as bicarbonate, potassium chloride and E%WW¥K§OUHur|ng
the formul ation of the bicarbonate solution. In this regard, the
ready-to-use bi carbonate-based formul ati ons of the present invention can
decrease the amount of tinme and effort with respect to the preparation and
15 admi ni YOPEPBA of the fornul ati ons of the presentPCERFRARDN as conpared
to conventional bicarbonate fornulations. The ready-to-use fornul ati ons of
the present invention can also effectively elimnate, or at |least greatly
" mnimze, the potential of the spread of blologlcal contam pation during
the pr @pb;naxsloéﬂle regent mvgmt:oatarmabi)m&r over gspapenth pried ah g plysiclogisalc
attri b%&g phf}&gga bﬁ g%—tbaﬁcﬁﬁsbg{wbaﬁra%ayqt abhl geat 1 nvention
are desir E e as 6 appli to nmedrical therapies, particularly in an
i nt ensiabent@dieabsvt4.-ng. It shoul d be appreciated that the conponents of the
sol ution Caﬁggrgeg%gﬁf Qi Rled, BRNiGRSe bk Rtuifh Jfolt GraBRNRYenSHCh that the

bi car bonat e solutions of the present 1nvention_can be ef fectively
pr ear auclugdesi 2 aupbaniof censiduents of eomparbisdhataretseraratdy Bewsed sich thad\fint i on

| ncl udegy, goﬂei{@ cB‘?‘PE r&ﬁﬁﬁ&'ﬁf)%ﬁl@r C@ﬂ&@wmﬁ B0 kdehlliag bicarbwhtkckhsgach part or

25 conponent are fornulated and store separately, .and_then m xed j ust

prior tselutiere Applicaaisihays, disepvergd rﬂ!aélmfela’éarh%ﬁt&@@a@@@él“?’b of, figsetene t Wo part

bi car b?@ n%‘ﬁﬂ%ﬁxhﬂbt@%esﬂéled’%f %essfw%dﬁﬁg of R oo GOM &iniRhéts(i - €., flasks
or bags at are connected by a suitable fluid comunication nechanlsn1

I n an @nboidinHEAg 2s coppel PlCOEWaWSOE@mSaY%ﬁe@FS%HMﬁ 4pBYSI®] t o0 house
0 SePamt anef&fem)&?@pfo%xd@i 1d Hﬁn&ﬁ& %Je&rbne%? #ibr8 Wofpdnents! dh ast es a

able cont al ner storing, formuilating and adnlnlsterln
b| car b divarbendtsn petdssingt chlorise aafl they dike rduging, thei fapatiation rpf th%élcﬁwtare chamber bag
10 has gy fidyr st chamber 12 and a second chamber 14. The interior of the
contai ner 1's divi ded by a heat seal 16 into two chanbers. It should be
appr eci at edint fhist reghd. Bignteadyeruse bisarbenaig-basede Srppiaiiens cifatbst esent 7 Febr uary
2007 Wit tan dofealiht Bt S hek (2l ATDIEIEn hkpfivo Bl prptafiorp@idl - 10 an
enbodi nent, the contalner can divided into separate” chanbers, such as
t wdSc haﬁb@mtaﬂobwfdhep@émlg@m of ﬂWePTPPBIPttIPYe@me‘?OHB’GWE' 4 segventipnal so has a
frangi i ﬁ‘bﬁl@%ﬁﬁlﬂ&oﬂ@ TR SRgks-0 mmﬁﬁdﬁeﬁs%fttﬁ@prééeﬁﬁﬁav&hmralsw to the
second ¢C . m x the solution within the nulti-chanber bag 10,
the fr affesitivele clivniecr ot leas ereathpmistipige, the mt@mhqf élte P53t af hislostsel chamber 12
i ncl udgg, atﬂﬁ [ durihg BE Spri}AWaiDs): adnfRfistt Rhdor gefldrhll BcClibredfenghdas. As shown.

in Figure e short ‘port tube 20 can be uti]ized to add, ot her
attributes of the blcarbonate-based formulations of the present invention are desirable as

20  applied to medical therapies, particularly in an intensive care setting.
It should be appreciated that the components of the solution can be housed or
‘contained in any suitable manner such that the bicarbonate-based solntions of the present
invention can be effectively prepared and administered. In an embodiment, the present
invention includes a two part bicarbonate-containing solution in which each part or
- 2-5 component are formulated and stored separately, and then mixed just prior to use. A variety
' of containers can be used to house the two part bicarbonate-containing solution, such as
separate containers (i.c., flasks or bags) that are connected by a suitable fluid communication
| mechanism. In an embodiment, a multi-chamber container or bag can be used to house the

separate components of the solution.

30 Figure 1 illustrates a suitéb]e container for storing, formulating and administering a
bicarbonate-based solution of the present invention. The multi-chamber bag 10 has a first
chamber 12 and a second chamber 14, The interior of the container is divided by a heat seal

16 into two chambers. It should be appreciated that the container can be divided into separa_te'
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constituents to the first chanber 12 during formulation of the solution of
the present invention, if necessary. The long port tube‘bﬁﬁ%%%YB@)utlllzed
to adaptedly couple the first chanber 12 to the patient via, for exanple,
a patient's admnistration line (not shown). The 10 second contai ner or
chanber 14 has a single port tube 24 extending therefromwhich is closed
by, for eXams¥17 a solid rod (not shown). In. this PEFHPESRY |s not

possi ble to add any additional constituents to this chanber and/or connect
this chanber to a patient's administration |line such that the chanber 14

cannot be adapted to deliver its constituents to the patient. 15 In an
enbodi rehambersibbi@ny suitahid -‘@Pl dria:pqr@g@menty\ﬁhg Pﬂﬂtﬁlﬁehéal“(ﬁ_?ldﬂ‘ﬂdeéh‘ﬁmﬁmﬁag 10 is

ther eby, iyalst & %dtwgr WQQE’M Cm&’lﬁ-cﬁénﬁe? c&ﬁ’a@nef' hd §!§o ghanber 12 such
eaC

that the conponents o nber can be properly mxed to formthe
bi car bdnsaile brmsestpr $8tousealingly spupletiee fptebapher 13 fﬁ\ﬂéﬁrﬁe‘?%ﬁ chambes i dor egard, the

first ¢hapSduba witin! t!?]é’ rglﬁﬁ-c aﬁlbgmaé' WE tﬂe%ﬂg{ﬂl@ goxﬁ@tﬁé}rl@ iGhauher 14 suc h that

t he conponents of eac cah be properl é m xed once the transfer from

t he 520 seco’ﬁ@ firstagptaier or Flhiélb?l’ s inclufisniye rroraibesclrayinge for exgio@e: t he

mul ti - %ﬁg 55Qn 19 ﬂ?letsh&? ub¥90 Bﬁfbecﬁﬁ‘i%ttb hEog&! utions that
after mxture resu read g . -use dialysis solution. An exanple

of the Gmhm¢m&:?9aﬁ1§eﬁf5tc@ﬁ@h¢fn7é3r dyrigg abipr 19fjthe eplafionpof RRtPIENt 5 431, 496,

the di %ﬁkrﬁ%}f rlfnﬁgss%ﬁ@' G4 | o bmw@z ke JR8sAID a@ébteﬂﬁrfd?aﬁﬂ@ﬁﬁ firkhe

mul ti - tan froma gas perneabl e material, such as

poI ypr ckapibenia, to ﬁ@lpfwnhvlﬂa femxemplaél pafient’s admigistrytiopdine (not $WBr dHse appr eci at ed
gfosw t aq&oﬁm&f@mﬂ&m@l A fgieqmmeb@eﬁwaﬁg thereHBhAwhidtAt bisded Of di fferent

material s and ured in a number of suitable ways such

t hat t b for embnatsehdoasle@otsahm)f ol tbis resqed; p 5ok Possleelt 349rP%¥an” be
ef f ect Lyglofal 9&9&%@&6% R ch@RT Nin ﬁrcsl%eetotxﬁmhﬂﬂsek Bt a Bafitpg Medi cal

t herapy. For exanple second chanber can be 30 |arger in volune than
the fi pdminigtradinnbive %ldz;lhaftthmhamh@ 18 icampbiesrrdenicd lasistives #5 eANPHRENET IOt he present

i nvent i;gn..ean be readily and effectively nmade and administered to the
patient fromthe second chanmber. 8 7 February 2007 WD 03/ 059417

PCTISUS02/ 338 apembodimen, thediaepfer pfesodngl withie the ravti-chamherdem 80 sdhes®V osed her ei n
s deskaned d P shSRflotfblber Ao IR Urk thariep 42 dethndt 1R colBlhthiisay bi Car bonat e,

the e I ment lustrated in Figure 1 is convenientl g used for dialysis

_therapymhnhmﬁﬁﬁW@bemﬁwﬂ@kmﬁﬁﬁé’ﬁ@@ﬁFﬁW@ﬁﬂgmr@ﬁﬁl“$€BP& gs@PEEentt her apy. To
this efdenibfl AMiSTRAMEAR chdiber RURRBEAYSIAE thhh e BRI BiRABE 4 based

sol ution
such that the components of each chamber can be properly mixed once the transfer from the

20  second chamber to the first chamber has occurred. Thus, the multi-chamber bag 10 can

_house at least two pon-compatible solutions that after mixture will result in a ready-to-use
dialysis solution. An example of the multi-chamber container is set forth in U.S. Patent No.
5,431,496, the disclosure of which is incoxpora@ed herein_by reference. The multi-chamber
bag can be made from a gas permeable material, such as polypropylene, polyvinyl chloride or

25 thelike. .
It should be appreciated that the multi-chamber bag can be manufactured from a
variety of different and suitable materials and configured in a number of suitable ways such

- that the bicarbonate-based solution of the present invention can bé effectively formulated and |
administered to the patient during medical therapy. For example, the second chamber can be

30 Iafger in volume than the first chamber such that the bicarbonate-based solution of the present
. invention can be readily and effectively made and administered to the patient from the second

chamber.




5 of the present invention are separately housed in elther of the first
chanber 12 and the second chanber 14 such that a mixed soFeM¥aK2697 t he
conponents of the first chanber 12 and the second chanber 14 can be
sterilely and readily formed upon mixing within the nulti- chanber
container. In an enbodi nent, the first chanber 12 contains a bicarbonate
concent r We 0T he 10 second chanber 14 contai ns XATEPBEEEDI yt e
concentrate. The bicarbonate and el ectrolyte concentrates can include any
variety of different and suitable constituents in varying and suitable

amount s such t hat n.mxed, a desirabl e .an £l bonat e based
sol ution ﬂ’ﬁﬂ\‘gb"hm{“hﬁﬁﬂ‘ %‘%gﬁl‘?‘?ﬁ‘m‘m‘?ﬁ eﬂﬁ%’é?‘g% “5? e c0|¥cent rate

i ncl udeﬁaecﬁ@ﬂ Hédﬁﬂ-' mﬁtl féameé Mﬁ;@bbnates adi &iﬁﬁohmdaht)iﬂudﬁtte(dl\h@i)mre dodi um

bi car bonat e r..suitabl e Cg’ﬁﬁlﬁb naﬂﬁe@s t hereof, and the

el ect roq°9‘(f‘é“ee'&9h‘t5&41 °F S‘F Wé’ia%lé‘ ugiBey for CXmnlS, CRTHIHS S Y FEL C12. 2H20)
hydr at Qﬂerﬁﬁﬁﬁ lf'l%&lng BAIC Eﬂcﬁememmcﬂﬂ cOhMnts SO bmarbckﬂamb:aﬁé sc(lMaﬁId) |

pot assi or i 0se:=in rous gl ucose
or dext :qnéeé’rese“r‘iw AGPR E‘%@;’ ?Se‘a’@fﬁ%gétﬂgpﬁL%a{n qu N Wgﬁ

conbi naghkab 1% Rehekd a mkedsdamubldofaae aipposstsaifaik ﬁrlsad:hamha Biagditieonat e and

el ectrol yt oncent r at sc n swtablep such.that a

physi olsﬁéﬂ“gaﬂ?‘angteﬁgétcé‘b Esﬁ Hg‘%ﬁ?’ﬁ%{f"e %?%ggﬁg%l it l_%e -

bi car bajnateser bang@idr. S0l ut i on can be achi eved. In an enbodi nent, the

bi car bonat e-based _.solu n,be for ed.un rate or extrene pH
condi tions. {8 BG‘F“anél ?ﬁ%afa&?rf'a{ r?ﬁtatt?crfl‘g’oﬂﬁ%g?nﬁ%ln S %glsed sol uti on
canipe scanduhaite 14 Boddiys @uUelécablye drndenedte. Thel bicabmehtr atdeel&ntro]gbet rene pH
conditions. 25 For '

anple,.in t he bi car bonate based
sol ut | FRREHAE S B'f‘:ﬁ'ﬁ? gﬁyeﬁneﬁﬁﬁgﬁfeé? P‘girfgﬁﬁrﬁ-f} EBRAPEIER e | osed i n
U S. Pahiidle dii(bunt@mﬁﬁ&a@%en intxed, didegidabis uidesuttible bibarbdnaaesbas.sdmmmnr ated herein
by referenc f aor nul tio aIIo orod t e kaged wi t hout
an overca’bBEE‘?Fne E"a %‘Fﬁ?%eﬁte %\58 ?5‘5‘] & R &%ﬂ%Fﬁfa%n of the
pre fS en t(lghﬂ)l\}  efbiumMThydfoxidd QN&@H);ntbcaﬁrﬂ d)(ljddﬂ)dﬁl‘te 0T Cr), ethp Iﬁkﬁ onduitable nz
Pref era suc ct ace in a contain at J.ncl udes a gas
bar B ercoﬁ‘g’é‘?“"ﬂ’bﬂfﬁ"}) ‘gihe tcgmﬁ?-'i’ac W&fg?sowgm%tdh ofsiE SN éfnat e- based
sol ut i qUa©f.21j0g, ByESEN maghdsMANtilaflei MICH.MOAL edllivny dhloeidaiNaCly of a
bi car bonat e caonce e Wth. H ran Febr uar 2007 WO
03/ 0594’2?55113&7"@5‘6‘3/(@@2%‘“&5%@%“ ngz frg ggﬂ%&t”‘g%"“spgﬁu Seeroab yé’o $Fom about 7.4
t 0 aboydréudsiucasttr dsxtredeptaé liloy suitallOsvntbiatiaris thereof.

1t should be appreciated that the bicarbonate and electrolyte concentrates can include

20 any suitable pH such that a physiological acceptable pH of the final or reconstituted
bicarbonate-based solution can be achieved. In an embodiment, the bicarbonate-based
solution can be formulated under moderate or extreme pH conditions. It should be
appreciated that the bicarbonate-based solution can be formulated in any suitable manner

* under moderate or extreme pH conditions.
25 For example, in an embodiment, the bicarbonate-based solutlon can be formulated
under extreme pH conditions as disclosed in U.S. Patent No. 6,309,673, the disclosure of -
- which is incorporated herein by reference. Such a formulation allows the product to be
| packaged without an over pouch.
In an embodiment, the bicarbonate-based solution of the preseﬁt invention is

30 formulated under moderate pH conditions. Preferably, such a product is placed in a container
that includes a gas barrier over pouch.

Under moderate pH conditions, the bicarbonate-based solution of the preseni

invention is formutated by the mixing of a bicarbonate concentrate with a pH ranging from
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with a pH ranging fromabout 3.0 to about 5.0, preferably fromabout 4.3 to
about 4.5. Under extrenme pH conditions, a bicarbonate cdricbrFai®with a
pH rangi ng fromabout 8.6 to about 9.5, preferably fromabout 8.9 to about
9.0, is mxed with an electrolyte concentrate having a 5 pH that ranges
fromabout 1.7 to about 2.2, preferably about 1.9. A variety of different
and sui t 2BPE&/HMIYI ¢ and/ or basic agents can be util PEEHS®RES3Z] ust the pH
of the bicarbonate and/or electrolyte concentrates. For exanple, a variety
of inorganic acids and bases can be utilized including hydrochloric acid,
sul furi.c acid, nitric acid, hydrogen brom de, hydrogen iodide, sodium
hydr oxi¥paut {8 amﬂk?e%dvrefw%ﬁwa@k%@ PP g, andegn glectilias PRGEptedi scussed,

the pregignd pH AHERS fRathiOVd 1 86oul S b Rdlerailf ren B80RNE3 foQbout 8fsf emftérvel y
provi di ngrea bi carbonate contai ning solutign tQ a patient during nedical

t her apyP*TemepH ponditigese? bigashonate gencitrateayith & nk\ Aapgineafrmy 2huifed torabet | vel y

uti|i zegls, e fdranBefronffehies.g 8RBdut D8] ik Hi@d with 8k flbdiblyRl codceiidnavRgRect to
Crltlcgﬁétl |1 patients in an intensive care setting. In this regard,
a

Appld ¢ Fanges fnet ety tepouire PEErbbotthé: present invention can provide

ready-t 0- US@ vhfetPbLARGHN MdeuRARERI RO Wo! BSS apdBlcartBiutiigedabhgudti vel y and
steril ill[:%/ adm ni.stered to the patient during therapy. The ready-to-use

f or mul 40§ Rhe thedicarhopate apd/oneleriralyte corpentatis e T sEamwple, ARSI AT &0EEIS facilitate

the safagidangd ehdeech ¥e uibRd Gholidi Rjdanbanatie- ANeRe «5@) Hiticonsd, of the
presenihyl nventiqn during nedical thera I.n an enbodi ment, the bicarbonate

concentWdreeen brmigs, Rydmsericfide, spduang Bydrox B%I‘F‘%L]P@ "F?Pé‘}b&fﬂg‘msﬂﬁre&tphysi ol ogi cal

accept abl e AeptRouddf diS@SkelNMhe PResdft iveN@mt 6Vl sl aflil GRdterds 2Pt abl e | evel
of SOd'h{m- t.he sodium.chl oride content, can be distri buted between the
bi car bGHERIEELY Pravidog A bigabongigconining sefufipnjo Ratigd Juiing poegcal QEapY-t hat each

cont ai MeariintRGiicADhepreRMAnveRihThObLFeaikly AEBRDaRhRcRORAATERA, | Oon of
sodium I|.n.a e_HPodl ment, . t he _equi myl ar  amqunt of sodjumis about 160
mol / L PFficylglygvith sgspeas o crptical il rptirpisin 2R ipEengdvR Saroieling-a olisreg¥d sodi um i s

about  hOotidan® bt el QfiRoveldd B4 th€pleasi MP&iion bhepRGd FRlRt-gBOUNt sodi um
m about, 100 nmol /L to about 160 referablyy from about

ranges._fr Jool /L, p
133%&31%@%%?‘*&5@8&91"&% that e e efiseiively gpd perlelp dmintststrd 1 4w PalERb /L. In this
E_egar ddttlﬂ'rfg ?ﬁﬁpﬁpglneeméaﬂﬁtﬁ&terﬁﬂﬁhiﬁqgqugbhmﬁi Q;nuh?ﬁrp%l'iiﬁ!% @dlm ni st ralt ion

l.e., e Irangl Qi e connector_renualns nproken IS wWou necessaril ly
ensur e ‘S’Pﬁ@gfﬁ‘élﬂti’t‘éﬁ\e safg apd;effegive s pf 'ﬁ%ﬁ‘é‘ﬂb%ﬂﬁ ased, splvtipng HS‘Bﬁgh t he

~admi ni fefeat inpuntie durih@iedoabilib®;. t he bicarbonate concentrate which can be
t

directly c%pl e-d@hp t he EiZ | ent. As previoqus|y discussed, the first chanber
12 of the riP? FRRoH4Bethe @’L%teéwwdfl’ﬁél obdy eoreRicaie Bsheent rate. In an

emodi spmsioldglisl 3tc6RbI0 AGing o LRHEMN tro AblBevie | pigiciogical ddeptable level

of sodivm, the sodium chloride content can be distributed between the bicarbonate

concentrate and the electrolyte concenirate such that each contains an equimolar and
physiological acceptable concentration of sodium.

In an embodiment, the equimolar amount of sodium is about 160 mmol/L or less. In

25  an embodiment, the equimolar amount of sodium is about 100 mmol/L. or more. In an

embodiment, the equimolar amount sodium ranges from about 100 mmol/L, to about 160

mmol/L, preferably from about 130 mmoV/L to about 150 mmol/L, more preferably about 140

mmol/L. In this regard, if the concentrates remain unmixed prior to patient administration

(i.e., the frangible connector remains unbroken), this would necessarily ensure that the patient

30  is not overloaded with sodium through the administration of, for example, the bicarbonate

~ concentrate which can be directly coupled to the patient.
As previously discussed, the first chamber 12 of the multi-chamber bag 10 contains

‘the bicarbonate concentrate. In an embodiment, the bicarbonate concentrate includes a

10




7 February 2007 WD 03/059417 PCT/ US02/ 35322 physi ol ogi cal accept abl e

buf fered sol ution of bicarbonate. This ensures that the paksbarry 2407 ot
overl oaded with a number of electrolytes if, for exanple, the bicarbonate
concentrate is separately and m stakenly adm nistered to the patient. This
can occur if the frangi ble connector remai ns unbroken and, thus, the

bi car bonaWe 0¥tdent rat e and el ectrol yte 5 concentr af€T/HPR3H m xed pri or
to admnistration to the patient where the bicarbonate concentrate is
contained in a chanber which is directly coupled to the patient. In an
enbodi nent, potassiumis solely contained in a chanber of the nulti-chanber
cont ai peysiobfgichlheceptable dnfferedwebutivi of bisettiondte. Fhis shavees thyt hanaiset ipeotpl aced in
direct acce t.o the at.i_ent . | akd, 1. | annot be

ol aced TREHE S ¢ Pire? 25 Rt ing Bk SrbeE e yReaRe LaReliE €00 P hg

Wi t h t kepantelyeandomivpbendyn hdmiobteteti o S patiewn. Tl care gepip lifethe ifipngible  enbodi nent

t he bi carbonat e _concentr at | ch.can. a ' i ld

commun ic?:rglfﬁ%gn TeRRP hu?%ﬁ%ce% a@fim&ﬁ oﬂges %lrfgl? Or(%gan 1(:6 g‘?ﬁﬂﬁ:ﬁj éagdg %erﬁr&g% ch as

pot &ss icotmemietei are cof minwy irior teeadmipistsgtion Jotthes pitignh whire thedkicasbongtie | i ke. In an
enbodi nent he pot assi d | ' ly in the electrolyte
concenf%?rgra{eds c@ﬁtgﬁ}FdZﬁta%%g&ggﬁdg%ﬁgdz} %g%bqgee%g%@é an_undesirable 15
concent r at ilorn eibydiodnt,ipbtassbyn ishsaletyesonteined ibiachsmahen af ke aphcdanbet e and t he

el ectrol yte ncen : : :,nglg,ef;m&ﬁ' Oh1al iR Alrd B Mee@EMin@I Stration. In
this ré& aﬁ’gfofﬁ%pﬁefetggﬁg%ﬁgﬁg@mﬁ%e 0 _uti_gnfjg_f the p?r esent 1 nvention can
be co ngn'at'g?lr Iahis mghrd,tﬂ:apotasbiem Eatm%bﬁplaymndﬁet}t uid icw@m;mmmew&ﬂip 0 } y% ﬁ
congentrate directl.y yer o) 159 O e

bi ¢ rbgﬁhg?tew%%ﬁcemgr alti% téeﬁé P gt 0 t3l/1tQes_ﬁl(?t(_g‘srlﬂcen; raté 20 It should be
appr ecimbaindnl)ahie bicathanite toncentrats phich lhnebeaplageduigidiinest vl copampicgigR at i ons of t he
present .j nvent.i can, be utiliz s el Srofdks ief fective

adni ni §T¢ eip(?%ﬁeng? oF gt c%]ltaénaéqtt)%ég'ﬂ’e%ug}és ltig%\flﬁidlg%‘% {0 a patient during

t her apyotassinmashlosddadhertibet In arembpdigreitothopitesiim chiondsis agntained geleliit s of one or
more electral yt can ' L L Qs SRR veOdn (liesiraP! t 1 - Chanber
cont ai e e(ege.cé?@t?%cﬁn?fﬁgﬁg%%ﬁ%?%\fﬁf gdfugl%tra]ce W{I?I&-vggg con?rgi ner 10 as

di siSus sadenB5tiamb deepf of Whehjpre sbat bigatwosie i corcenimte land dlhe leclioldéed i n direct
access _or fluid comuni.cation .t ty I 4 pfaibSge-t Ne chanber

t hat c&%c%’gatﬁlv%{:ee@%xegipr%tg%:@ ?ﬁnﬁtéﬁ%}%%rﬁrﬂ%?b%ﬁﬁ gﬁe glé{%th t he paetient can

i ncl udsased phyisi of thgprewht incokpk abbecafipuet sucf thy dhepsbent pgooalderelify the | i ke

or CQ”E-;' DR 0S cotnpe%ggt?]?irec pbr?tr}afﬁémg gkﬂfp&ta’mﬁc%oﬁﬂ@ﬁ'pﬁﬁ e bib@bong@N be pl aced
in dir8€f access  or urd’ conmunication wth the patient does not include
pot asscanpentrate tuvkthé ¢léotrolytervonaentde. enbodi nent, the chanber that can be pl aced

i 29i rect 3CH6as e gppf'écﬂ{eg ﬁ?&%ﬁ{fﬁkﬁiﬁﬂw Whd fhakidfal configurations of the
present invention can be utilized to facilitate the safe and effective administration of the
bicarbonate-based solution to a patient during therapy. In an embodiment, any physiological

acceptable amounts of one or more electrolytes can be contained within a chamber of the-

multi-chamber container (e.g., the first chamber 12 of the multi-bag container 10 as discussed

25  above) of the present invention which can be placed in direct access or fluid communication

with the patient. For example, the chamber that can be placed in direct fluid communication

with the patient can include a physiological acceptable amount of potassium, sodium, the like

or combinations thereof. In an embodimen{, the chamber that can be placed in direct access

or fluid communication with the patient does not iilclude potassinm or the like. In an

30  embodiment, the chamber that can be placed in direct access or fluid communication with the
patient houses the bicarbonate concentrate of the present invention.

In an embodiment, each of the bicarbonate concentrate and the electrolyte concentrate

include a physialogical acceptable amount of potassium prior to _mixing such that the

11




pati ent houses the bicarbonate concentrate of the present_invention. In an
embodi nent, each of the bicarbonate concentrate and the €l

concentrate include a physiol ogical acceptable anbunt of potassium prior
to m xing such that the 11 7 February 2007 WD 03/059417 PCT/ US02/ 35322
resul tant solution of bicarbonate and el ectrol yte concentrates contains a
desi r abl ewandossdif t abl e | evel of potassiumrangi ng feCogbassser 0.1 mmol /L to
about 5 mmol /L. By way of exanple, and not limtation, the follow ng
exanples identify a variety of bicarbonate-based sol uti ons nade pursuant

to an enmbpodi nent of..t he present. i.nvention. 5 MVELE A mol /L
o o PR Fhion R micaonRe SRERhwinY fbberhes Qulattyy Pt ipg Seighp 1%, T oo
1. 75 1.1 of bbtasstumalziny ffom &Botit 01IGRnE/L1td 3bdat 4MoFL35 35 HCO, 35 Anhydrous
dextrose LO5 5.55.5.5 TABLE. .o/ I, Formul ati on, 1..Fqr, ' 2 :
Formul ati o %Wa)\&fe"é‘?‘g‘& %@fﬂﬁ%{“%ﬂ& @@EW%?%B@%‘?“&%%%%& 0.102 0. 102
K+ 0 O.blodBote2R8ed sbitfiths ZnaBdp2sulit tatm@hbodhnknt of the preshakinventien.0 1.0 1.0 or

hydr ou 1.1 1.1 10 TABLE 1C Snall chanmber (g(L)- Fornulation 1

oL Byer, -

For lation 3 vol = 906 nl)
TABLE 1A
mmol/L | Formulation 1 Formulation 2 Formulation 3
Na' 140 140 140
1K 0 2 4
Ca 1.75 1.75 1.75
Mg 0.5 0.5 0.5
Cl” 109.5 111.5 113.5
HCO5 35 35 35
Anhydrous dextrose 0 5.55 5.55
TABLE 1B
Formulation 1 Formulation 2 Formulation 3
Na’ 6.14 6.14 6.14
Ca™ 0.257 0.257 0.257
Mg~ 0.102 0102 0.102
K - 0 0.149 0.298
HCO5 2.94 2.94 2.94
Anhydrous dextrose 0 1.0 1.0
or hydrous dextrose 0 1.1 1.1
10 ' TABLE 1C
Small chamber (g/L)| Formulation 1 Formulation 2 Formulation 3
(vol =906 mL)
NaCl 8.18 8.18 8.18
CaCl,.2H,0 0.710 0.710 0.710
| MgC1,.6H,O 0.280 0.280 (.280
KCi 0 0.411 0.822
Anhydrous dextrose 0 2.76 2.76
or hydrous dexfrose 0 3.03 3.03
(mmo¥/L) | Formulation I Formulation 2 Formulation 3~
NaCl 140 140 140
CaCl,.2H;0 4.83 4.83 4.83
MgC1,.6H,O 1.38 1.38 1,38
kKC1 ) 0 5.52 11.0
Anhydrous dextrose 0 5.55 5.55

12




NaCl 8.18 8.18 8.18 (CaCl2.2H20 0.710 0.710 0.710 M C12.6H20 0.280 0. 280
0.280 KCI 0 0.411 0.822 Anhydrous dextrose 0 2.76 2.76 oFe 807

dextrose 0 3.03 3.03 mml/L Fornul ati on |

Formul ati on 2 Fornul ati on 3

NaCl 140 140 140 CaCl2.2H20 4.83 4.83 4.83 M C 2.6H20 1.38 1.38 1.38 KC1
0 5.52 11.0 Anhydrous dextrose 0 5.55 5.55 12 7 February 2007 WD
03/ 05941 7WPCH¥8D2/ 35322 TABLE | D Large chanber (g/ IPCTRSRAERALI on 1
4.97 4.97 4.97 NaHCO3 4.61

Formul ati on 2 Fornul ati on 3
4.61 4.61 mmol /L Formnul ation-|
85.1 NaHCGC3 54.9 54.9 54.9 TABLE 1E Measured H Snall

vol

=1594 niL) NaCl

Formul ation.2 Fornulation 3 Nad 85.1 85.1
Chanber

electrol e

4.3 - 4.5 Large Chamber (bu erTABI£I6 M xed solution 7.2-7.3 5 Exanple
one identifies three

ifferent f

rmul.ati aonsof

t he hicarbhonat

e- based

sol uti
IBill

drrggzhawben{e/Ld o

afloramissel fre

nt Fermuletiongy es

enf%”ﬂ@ﬁﬁfgnu‘
aLLgm;4¥—4¢d

bi car B
1ICill

gf27 ( Tabl

Wepd b mbe final or reconstituted form
Nwffle- based sol dition4 [l (Pl e 1A)
MEHCEses t he co%tent4él t hel elecﬁMﬂlvfp do

nnpnﬂtﬁé;_e_a&

each

(mmeol/L)

Formulation 1

Formulation 2

Formulation 3

Tabl es | A and

D

e 1B). Table
goci ated with

NaCl

85.1

85.1

8.1

NaHCO;

54.9

54.9

54.9

TABLE 1E

Measured pH

Small Chamber (electrolyte)

4.3

—4.5

Large Chamber (buffer)

7.4-17.6

Mixed solution

72-73

Example one identifies three different formulations of the bicarbonate-based solution

pursuant to an embodiment of the present invention. Tables 1A and 1B illustrate the final or

" reconstituted formulations of the bicarbonate-based solution in mmol/L (Table 1A) or g/L

10

15

20

(Tzble 1B).

Table 1C illustrates the content of the electrolyte concentrate associated with each

formulation prior to mixing with the bicarbonate concentrate (/L in top portion of Table 1C

and mmol/L in bottom portion of Table 1C). Table 1D illustrates the content of the

bicarbonate concentrate associated with each formulation prior to mixing with the electrolyte

concentrate (g/L in top portion of Table 1D and mmol/L in bottom portion of Table 1D).

Table 1E illustrates the measured pH under moderate pH conditions of fhe mixed solution

‘(e.g, formulations 1-3), the pH of the small chamber prior to mixing (e.g., the electrolyte

coricentrate) and the pH of the large chamber prior fo mixing {e.g., the bicarbonate

concentrate).

EXAMPLE TWO

TABLE 2A

Small chamber (g/L)

{(vol=1125mL)

Formulation 1

Formulation 2

Formulation 3

NaHCOs 134 13.4 13.4
NaOH 0.520 0.520 0.520
(mmoV/L) | Formulation 1 Formulation 2 Formulation 3
NaHCOs 160 160 160
NaOH 13 13 13

13




10 formulation prior to mxing with the bicarbonate concentrate (g/L in top
portion of Table 1C and mol /L in bottom portion of Tabl&F¢heyary g@ﬂe | D
illustrates the content of the bicarbonate concentrate associated with
each fornmulation prior to mxing wwth the electrolyte concentrate (g/L in
top portion of Table 1D and mol /L in bottom portion of Table ID). Table

| E illustVae¥$%ihe neasured pH under noderate pH coREFUPBRAB2Lf t he mi xed
solution 15 '(e.g., fornulations 1-3), the pH of the small chanber prior to
mxing (e.g., the electrolyte concentrate) and the pH of the |arge chanber
prior to mxing (e.g., the bicarbonate concentrate). EXAMPLE TWO 20 TABLE
2A Smal | chanmber (g/L) Forrmulation | Fornulation 2 Formulation 3

vol =1125nL. NaHCO3 13.4 13.4 13.4 NaOH 0.520 0.520 0.520 mol /L

Fornul ation 1 Fornul ation 2 Forft%#n 3 NaHCOB 160 160 160 NaOH 13 13 13

13 7 Eebruary 2007 WO 03/059417 - PCTH-USO2{35322—F y ge chanber
(gl L) [Raravshambesfe® Fbriqmubisd 4 raPRNGeTon 3 (Q3FHL ’b,%?m_)g CaCl2. 2H20
0.343 |@vokz 33T mls M 12 6HRQ 01136 0-136-0-136—NaC— 7547 54 7.54 KC 0
0.199 .(ﬁaghiHZthvdr ous. HP\QF%QQ [ 33¢§43_33 oF jlydrﬁ‘ssédext rHose 0 1.46 1.46
HC1 0.[MeCigtt® 0 401] B¢ Forlmu at 959 1 Fot mutat88 2 Fef nul ation 3
CaCl2.|Ne6b 2.33 2.33 b 33 744 12 _dpo 07887 0 667 0. 65%

KC1 0 0.199 0.397

Anhydrous dexirose ¢ 1.33 1.33

or hydrous dextrose 0 1.46 1.46
HC1 0.401 0.401 0.401
(mmoVL) | Formulation 1 Formulation 2 Formulation 3

CaCly.2H;0 2.33 2.33 2.33

MgC1,.6H,0 0.667 0.667 0.667

NaCl 129 129 129

KC1 0 2.67 5.33

Anhydrous.dextrose 0 7.40 7.40

HC1 i1 11 11

TABLE 2C
Measured pH

Small Chamber (buffer) 8.9-9.0

Large Chamber (electrolyle) 1.9

Mixed solution 7.1-73

Example two illustrates an example of Formulations 1-3 (See, Tables 1A and 1B)
prepared by mixing a bicarbonate concentrate and an electrolyte concentrate under extreme
pH conditions pursuant to an embodiment of the present invention.

Table 2A illustrates the content of the bicarbonate concentrate associated with each
10  formulation prior o mixing with the electrolyte concentrate (g/L in top portion of Table 2A
' and mmoV/L in bottom portion of Table 2A). Table 2B illustrates the content of the electrolyte

concentrate associated with each formulation prior to mixing with the bicarbonate
concentrate (g/L in top portion of Table 2B and mmol/L in bottom portion of Table 2B).

| Table 2C illustrates the measured pH under extreme pH conditions of the mixed solution

15 (e.g., formulations 1-3), the pH of the small chamber prior to miixing (e.g., the bicarbonate

_concentrate} and the pH of the large chamber prior to mixing (e.g., the electrolyte

concentrate).

14




NaCl 129 129 129 KC1 O 2.67 5.33 Anhydrous.dextrose 0 7.40 7.40 HC 11
11 11 TABLE 2C Measured pH Smal| Chanber (buffer 8.9-9.70Februara2@®anber
(electrol to 1.9 Mxed solution 7.1-7.3 5 Exanple two illustrates an
exanpl e of Fornulations 1-3 (See, Tables | A and 1B) prepared by m xing a
bi carbonate concentrate and an el ectrol yte concentrate under extrene pH
condi ti on¥OBHIEK ANt to an enbodi nent of the present PCRVEREHEEN. Tabl e 2A
illustrates the content of the bicarbonate concentrate associated with each
10 formulation prior to mxing with the electrolyte concentrate (g/L in top
portion of | A _and | /L in bpttom portion.of Table 2A) . Table 2B
Pl st rates 1 Hemiace, wlpoR et vajll A4 RoR dcRicls of 382 Befidy e i 1
each f oprefetret ¢narediprenis degedbadi bereingwilli iehappdrent ho Gmpdoshilletian theariceSuthate (g/ L in

top porty . | Lk, .t 0 t] 0 B). Table
2C il uglia?%f g_‘Isd %ﬁ“ﬁ@%ﬁ?@%ﬁe %uﬁh’g?“‘eeﬁﬁ“&@‘%&‘%%ﬁf& “uf%"?m;’gé)‘lé)fﬁh?zhe m xed
sol ut i opreseBt ifvesnigen, anfl ovithuilt aliripislsng] itGintendeld edpisttagés. thes thawefde imévdedber prior to
m Xi Rg , j . .the pH of the | arge chanber
prio? t%&ﬁg%fﬁﬁggﬁggﬁg&?ﬁggéiéééréiéygkgé%%$gﬁﬁﬁé¥e). 14 7 February 2007

WO 03/ 059417 PCTI US02/ 35322 It should be understood that various charges '
and nodifications to the presently preferred enbodi nents descri bed herein.
will be apparent to those skilled in the art. Such changes and

nmodi fications can be nade wi thout departing fromthe spirit and scope of
the present invention and without dimnishing its intended advantages. It
is therefore intended 5 that such changes and nodifications be covered by
- the appended clains. 15 . 7 February 2007 CLAI M5
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1. Atwo part dialysis solution conprising: a bicarbonate concentrate; and
an el ectrol yte concentrate, wherein the bicarbonate concd BaEy 204 t he

el ectrolyte concentrate include a physiol ogical anbunt of sodi um ranging
from about 100 mmol /L to about 173 mmol /L, and wherein the two part

di al ysis solution does not include acetate. 2. The two part dialysis
solution of claim1, wherein a m xed solution of the bicarbonate
concentratél_gw the el ectrolyte concentrate conprises about 0 mmol/L to
about 2.0 ? of calcium about O nmol/L to about 1.5 mmol /L of
magnesi-um about O rrrmI/L to about 5 mml /L of potassium about 20 nmol /L
to about 45 nmol /L. ,of onate about 70 mmol /L to about 130 mmol /L of
chloride, about 10 ng_ gYEEERATUUE GRIPIIBING: | actate, and about 0 g/L to

about 2. SEgbbaﬁﬁorfa@udﬁwﬁragé ugese. 3. The two part dialysis solution of
claim1, wherein the bi carbonate conceFtra_te is stored in a first. chanber

of a mul t it HRIREERIYIE. fPASREFAtan VRGN dhecbicaTipnate srnssnirate and stPBred in
a second cf Pteoéoﬁc@- trotd lhthﬁQa:S’&g&sm cfﬂ‘ ezlalrﬂﬁéslfnt‘l:rf sBBﬁJrﬁVl‘Qn@ﬁbgrd?hal ysts

sol ution of er ein part sol ution

henodi al yatmutdl(m momol/15 to Bheut vﬁapmmolnfh aamwshaeimtheortwofpaﬁ aialydis
wherein the ttwo art thl alleﬁ% Iuti on is a continuous renal replacenent

t her apy soP lH |°6'n 08§ NGrC aB% 'di al ysis solution of claiml1, wherein the
two part dialysis solution is an infusion solution. 16 7 February 2007 7.
The two part dialysis solution of claim1, wherein the two part dialysis

solution is a pﬁﬂﬁeoﬂﬁfibaﬂ'cﬁél%@b%oﬁﬂidﬁtbpé]am% ﬁrh@?élh@nﬁiec%@lﬂ%h% a
dialysis sol ution conprisin he steps of rovid &atwo part dialysis

sol ution iibe h!cmfb@mtag:oa@emtaate artCh@et eleclmlvle @nrweyltrra cemptse»abedhdri si ng

a bi carbo n e

bi car bonataoyh 38 3BRLY Zodniti It Bl Absue BRAGHT 1o AhSut 1P hBelL oF

phyls } El oglmad;n@mnunébmit athaelM toasgiutd mngsliLadfopitadsSiOmrabbil 20 enmbilut 173

o "~ to about 45 mmol/L of bicarbonate, about 70 mmol/L to about 130 mmol/L. of
chloride, about 0 mmol/L to about 45 mmol/L. of lactate, and about 0 g/L to

- about 2.5 g/L of anhydrous glucose.

3. The two part dialysis solution of claim 1, wherein the bicarbonate
concentrate is stored in a first chamber of a multi-chamber container and the
electrolyte concentrate is stored in a second chamber of the multi-chamber

container.

4. The two part dialysis solution of claim 1, wherein the two part dialysis

solution is a hemodialysis solution.

5. The two part dialysis solution of claim 1, wherein the two part dialysis

solution is a continuous renal replacement therapy solution.

6. The two part dialysis solution of claim 1, wherein the two part dialysis
solution is an infusion solution. |
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m xi ng the bicarbonate concentrate and the el ectrolyte concentrate to form
a mxed solution; and using the m xed sol ution during di7epstasy 287 The
nmet hod of claim8, wherein the m xed solution includes about 0O mml/L to
about 2.0 mvl /L of calcium about O mmol/L to about 1.5 mmol /L of

magnesi um about O mmol /L to about 5 mmol /L of potassium about 20 mmol /L
to about 45 mmol /L of bicarbonate, about 70 nmmol/L to about 130mmol /L of
chl oride, about O mmol /L to about 45 mml /L of |actate, and about 0 g/L to

about 2.5 g/ of NS AR LRI oBIBNTTL WAGIAH 164 E dlageR! 0 e

m xed solution Is us uring nodi al ysi1's. me

wher ei n t heolutioreid aspéritoheal dislysisesblwtion. ng cont i nuous renal repl acenent
therapy. 12. The nethod of claim8, wherein the m xed solution is suitable
for infusion into a patient as an infusion solution. 13. The nethod of
claim 8, whereith theAmstbad sfiprenasing a dighvsis sRlklion copwrisingibalstensdlysis. 17

providing a two part dialysis solution not including acetate, the two part dialysis
solution comprising a bicarbonate concentrate and an electrolyte concentrate
wherein the bicarbonate concentrate and the electrolyte concentrate include a
physiological amount of sodium ranging from about 100 mmol/L to about 173
mmol/L.

mixing the bicarbonate concentrate and the electrolyte concentrate to form a
mixed solution; and

using the mixed solution during dialysis.

9. The method of claim 8, wherein the mixed solution includes about 0
mmol/L to about 2.0 mmol/L of calcium, about 0 mmol/L to about 1.5 mmol/L of
magnesium, about 0 mmol/l. to about 5 mmol/l. of potassium, about 20 mmol/L
to about- 45 mmol/L of bicarbonate, about 70 mmol/L to about 130mmol/L of
chloride, about 0 mmol/L to about 45 mmol/L of lactate, and about 0 g/L to
about 2.5 g/L of anhydrous glucose.

10. The method of claim 8, wherein the mixed solution is used during

hemodialysis.

11. The method of claim 8, wherein the mixed soluticn is used during

continuous renal replacement therapy.

12. The method of claim 8, wherein the mixed solution is suitable for

infusion into a patient as an infusion solution.

13. The method of claim 8, wherein the mixed solution is used during

: peritoneal dialysis.

17




