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BACKGROUND OF THE INVENTION

The present invention relates generally to peritoneal dialysis and renal
replacement therapies, such as hemofiltration and hemodiafilitration. More specifically,
10 the present invention relates to manufacturing and storing bicarbonate-based solutions
) for peritoneal dialysis and hemofiltration.
| To overcome the disadvantages often associated with classical hemodialysis,
other techniques were develop.cd, such as peritoneal dialysis and hemofiltration.
Peritoneal dialysis utilizes the patient's own peritoneurn as a semipermeable membrane.
15 The peritoneum 1s the membranous lining of the body cavity that, due to the large
number of blood vessels and capillaries, is capable of acting as a natural semipermeable
membrane.
In peritoneal dialysis, a sterile dialysis solution is introduced into the peritoneal-
cavity utilizing a catheter. After a sufficient period of time, an exchange of solutes
20 between the dialysate and the blood is achieved. Fluid removal is achieved by providing
a suitable osmotic gradient from the blood to the dialysate to permit water outflow from
the blood. This allows a proper acid-base, electrolyte and fluid balance to be returned
to the blood. The dialysis solution is simply drained from the body cavity through the
catheter.
25 Hemofiltration is a convection-based blood cleansing technique. Blood accéss can
| be venovenous or arteriovenous. As blood flows through the hemofilter, a transmembrane
pressure gradient between the blood compartment and the ultrafiltrate compartment
causes plasma water to be filtered across the highly permeable membrane. As the water
crosses the membrane, it convects small and large molecules across the membrane and
30 thus cleanses the blood. An excessive amount of plasma water is eliminated bylfiltraﬁon.

Therefore, in order to keep the body water balanced, fluid must be substituted



BACKGROUND OF THE | NVENTI ON The present invention relates generally to
peritoneal dialysis and renal replacenent therapies, such.gs

henofiltration and henodiafilitration. More specifically, %Ojatheelrypzroggent ,
i nvention relates to manufacturing and storing bicarbonate-based solutions -
for periywongahssgdi al ysis and henofiltration. To overcone t heraissedyapt ages
often associated with classical henodialysis, other techniques were

devel oped, such as peritoneal dialysis and henofiltration. Peritoneal

di al ysi s eantinpously byia palancedtclectrolyte sehitivn (eaplacament semilstitutioabileidhenbr ane.

15 The peritoneumis theemhranaus lining of. the.body cavity. fhat, due to
the | arge ﬁ%g‘?’%ﬁf“’ﬁ%g’g}“@& §§'i" °%ﬂaldc°§5?’F f%egsc,“g?rslxtt?é@%ﬂ%‘ab? oot ing as
a_nat ur al lierRh@ng e all RmdmeP (&B&iludd&ig R lith QRS 2bnds BGH Bne ?eaﬁ_fngﬁhé e

dialysis solution is introduced into the peritoneal cavity utilizing a :
cat het er . hestafddiera sufficient period of time, an exchange of solutes 20
betvveensthe di afgyas tte nd, t he bl og i%ﬁ hi eved. Fluid, removal is achieved
by providing a SUiTEH"E® %{?ﬂ"e’ag? TetaRole pofuetseons Pdhe mest ArPYRf ysate to *
permt wegrgblefis bf évyy ﬁwreﬁlmn%m&ap%ﬁ&u& 2 HeaWRiiAysiy, RBRSAIRGHSE Base. |
electrolyte and fluid balance to be returned to the blood. The dialysis

sol ut i on pesitericabfilysisalierels the soredtionbeiopetahelic geidtainufor thiereasat, bt er . 25
Hemofil tr tli an i.s.a conyectipon:zhased bl ood ckgan [ t echni que. Bl ood

access ca ayﬂés?)gﬂ%'?feﬁg%gl%‘? 8t YE7T RFPERD TR nB?’Bﬂ%‘flom t hrough the

hemofilter, a.tTRESCRMMPHETrPSRRUELIOdRNGSE B8 1ubSHRE Bichibenitk OQCtate,
conpartnent and the ultrafiltrate conpartient causes plasna water to be

filtertt andacsiatet Whilnimtially bcartromats| veasitheprimary buffer used indialysis sainteses t he
menbrane, it .convects small and |arge l.ecul es, .acfoss the nenbrane and 30Q
Thus. of et SR} Snditiaie SRicastd FE-Rifie 16ro RrheRiedfisvar QU8MY m nat dc)
by filtraht diicullPed ?&%ﬁéﬁoﬁ nAThod Of HRGPdnaR-RaRYed \BlaffsidddianaRd, fluid
must be substituted 8 January 20%4 WO 01117534 PCT/ USO0/ 20486

cont i nuodsiciateypnd apethigrmdiérseiverst fouhgtte psovide igeatqrr stghibiyemense aver the :
substitution fluid) “infused,inttavenou , I S Ssubstitut luid can be
i used dFEHer PhirborAEoiTEe oo e SRR NG SR tRof 1 1 t o
(predijsition) méwdvet,QinkdBickBORSioRs PRATE #0artB Vet dcbiGte dF9ARAtEEdRT - 5 I N
addition to the renoval of netabolic products, one of the npbst inportant

pr obl ens hidarknnateyis dgdaitvrayfacing asthe pemanyt huffeapsed is diafysissolutiony i Bdstsdiavg

hermof i1t rb%%l'l ggn(ﬁlgt%d that indicate patients exhibit a better tolerance for bicarbonate dialysis

- solutions. In patients with a multiple organ failure, bicarbonate-buffered solutions are
preferred because of the lack of metabolic interference. Further, certain treatments
20 require sterile dialysis solutions containing bicarbonate, calcium and magnesium.

- For example, one may havé to dialyze a uremic patient who has developed -
hypotension and lactate acidosis. In such a patient, the lactate or acetate in conventional : )
dialysates may not be metabolized to bicarbonate because of tissue hypoxia, and acidosis
may be further worsened because bicarbonate is removed during dialysis. Using

25 bicarbonate-containing dialysates in such a patient will add bicarbonate to the blood and
also. remove lactate. For these reasons, some researchers have recommended
bicarbonate-buffered dialysis as adjunctive treatment for severe lactate acidosis. T.S.
Ing. et al, Bicarbonate-buffered peritoneal dialysis, The Intermnational Journal of Artificial

Organs, Volume 8, No. 3, p. 121-124 (1985). |
30 Another potential application of bicarbonate-buffered solutions may be for

patients who experience abdominal pain or discomfort when conventional acetate- or
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oL O Exsgnoni rae e, Sl o kL U USSP,
attenpts MEumBHeEt, Ureodnditficsl Kiduhl biriiClin. Med., Volume 40, pp. 436-444
(1952). U.S. Patent No. 4,584,176 and European Patent No. 0 209 607 describe
20 controlling the CO, content of a bicarbonate-based solution. Moreover, the addition of
buffers, such' as glycylglycine, has been proposed to further stabilize the bicarbonate
solution. See U.S. Patent No. 4,959,175.
Still_ further, another approach focuées on generating carbon dioxide within a
container to stabilize bicarbonate solutions. See U.S. Patent No. 5,383,324. Inthe '324
25 patent, a device can be used to generate and maiﬁtain carbon dioxide pressure within a
container. The device can either be positioned within a container that houses the
bicarbonate solution or within an overpouéh that surrounds the container filled with the
bicarbonate solution. The device can be used before, during or after sieam sterilization.
Second, bicarbonate solutions for injection and for dialysis generally contain

30 calcium and/or magnesium ions. In the presence of bicarbonate, these ions form calcium

carbonate and magnesium carbonate, respectively, which at increased pHs typically
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Medicine, 9, 63-77 (1950). The unadjusted bicarbonate concentrate is then mixed with
an acid or acidified concentrate, either before or after dilution if dilution is needed.
Acidification has been achieved with organic acids (acetic acid, lactic acid), inorganic
acids (hydrochloric acid) or with carbon dioxide. Ing. et al, Bicarbonate-buffered
peritoneal diélysis, Volume 8, No. 3, p. 121-124 (1985).

The problem with both of these approaches is that the bicarbonate based
solution needs a gas barrier, either as a primary container or as an overwrap.
In case of accidental damage to the gas barrier, the bicarbonate concentrate will lose
carbon dioxide, and the pH will increase. Upon mixing of the acid concentrate with the
bicarbonate concentrate, the pH of the bicarbonate concentrate will no longer match with
the pH of the acid concentrate. The mixed solution will no longer be in the physiologic
range, and a calcium carbonate precipitate will form immediately upon mixing.

To avoid gas barrier damage, thick containers have been used instead of flexible

)

containers. However, these do not collapse upon draining and therefore need to be -
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terilized in at least two parts: one part containing the bicarbonate; and another part

containing the incompatible substances(s), such as dextrose. In practice, two containers
20 can be used, or alternatively, multi-compartment containers can be used. See U.S. Patent
Nos. 4,396,38_.7; and 4,465,488.

In light of the problems associated with bicarbonate-based solutions,
bicarbonate solutions for peritoneal dialysis are typically either prepared in the hospital
Just before use or are stored in a two-chamber container made of a steam-sterilizable gas

25 barrier material. Of course, preparing the bicarbonate solution in the hospital is time-
consuming and poses sterility problems. On the other hand, the steam-sterilizable gas
barrier materials are expensive and the barrier may be accidentally lost due to damage

during production and/or transportation.

Therefore, a need still exists for an improved way to manufacture and store
30 bicarbonate-based solutions. '
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the acidic concentrate preferably ranges from about 1.0 to 3.0. In a preferred

20 embodiment, the first and second containers are two chambers of a multi-chamber
container.

The pH of the alkaline bicarbonate is chemically adjusted upwards at the time
of manufacture to more alkaline values. Initially, when prepared, the bicarbonate
concentrate has a pH of 8.0-8.4. Chemically increasing the pH of the bicarbonate

25 component upwards is indeed counter intuitive as the desired pH range for the mixed
solution is 6.5 to 7.6 (close to the pH of blood) which is well below the pH of a freshly
made bicarbonate solution. Further, container interactions generally increase at more
extreme pH values. Nevertheless, the inventors found that adjusting; of the bicarbonate
component to these alkaline pH values, combined with a dextrose component at a low

30 pH yields a stable product that does not need a gas barrier.



10 addition to the bicarbonate solution as well as the use of an expensive
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bi car bonate concentrate whose pH is adjusted to about 8.6 to 10.0. The

second part of the soluti.on is hous | n second contai nef. The second
part includes anf’]‘a"&caf“ odt ﬂ%gf?tﬁ?ggﬁéw_ﬁ%mé& e‘éF?‘é’EPW%‘S_t BhEHERDA, when
the first Rfisedrddbdup.6SARMEwBR I adplsCurtiireRet drRO8L Y storfedTHEfiha@htt | ON
having a pH ranging fromabout 6.5 to 7.6. The pH of ~ the acidic ,

concent r at wsiabdfe phie poncgngets effedivehbinoteases thetyd /ith. tite awd goegednetd 20

enbodi nment he,.fi.Lst _an econd containers are. t C rs,,of a

mul ti - chan%aéli[’on %%ﬂ?eaoﬁeurng.l ﬁ'ﬁeéac "151a&?ea%‘%%atﬁﬁﬁz’s\a‘?ﬁ%°‘\é*®c‘8ﬁ§gﬁ§f pHinamllyi cal 1y
- adj ust eds UpYRESnBdorafBwhdnBe sCHitidTRS HbREH W £gds PeAREBIAIInRlihICHYREHSS
Initially, when gr epared, the bicarbonate conCentrate has a pH of 8.0-8.4.

Chemi cal | ytherigitiehadingimenricalipprsob abitein (s pH rib @rphysioRezicad mangee(ttS-dhvafters i s
I ndeed coulrﬁter intuitive as the desired pH range for the mxed solution is
6.5t0 7.6 F%ﬁl%se to the pH of blood) which is well below the pH of a

freshly made bignéagbaty’ tBalkaiifd bidatboheconbRtb @ ReSdjisELACHIRRS
generally increase at nore extrene pH values. Neverthel ess,” the i'nventors

found t hatphysiolpgidally aeseptable beseterthoaquecus sobrisorvontainiog sodivm badatadnatee pH -

bobdos: 16 S e OB DR CEPRAEI bt CoBb el 553" °
.PCT/ USOO/ 2{%®6 | n one enbodi nent, the pH of the bicarbonate-based

concentrate is chenmcally adjusted to about 8.6, and allowed to adjust
further over ti mihedwvenigrsshayeafgund Tiet whenethe fiicarborste botdentyatefis tefitber

t t ff ti i t Hw th ti 1. d t :
Corbon u ool e iy FISRRER s P o g ot dodl e K bR o 10,
The pH natyiEabditeTbaséd@bcdithic9insd HEAYeENA id iﬁge(%ﬁﬁiuﬂdn?@itmh@%@i%ﬂt ina

gas perneable container. However, thée initial adjustment allows to obtain
a pH i nl%a gihy Wit abicadbnate norceBats-stardyg aif abont piti&é,rnajthongh dremaisi spaley, t he

e R e B Gt AP RS BB ELAE o

2 ?V; Bg u?n—g »?fgﬂ ?.g aﬁéfgggt@éele%aey bf the Pufhntbidr®of he ORRALRS, gaHidMa1ye@E p0 @ pH
of the dextrose concentrate, the pH of the mixed solution is always within an acceptable
physiological pH range (6.5-7.6). The invention again focuses on the adjustment of the

20 chemical parameters and the pH levels of the concentrates.

In a preferred embodiment, the prescnt invention provides a multi-chamber
container for storing a bicarbonate-based solution for peritoneal dialysis or
hemofiltration. The container includes a first chamber housing an alkaline bicarbonate
concentrate. The alkaline bicarbonate concentrate is adjusted to have a pH in a range of

25 about 8.6 to 10.0. The second chamber of the multi-chamber container houses an acidic
concentrate. The acidic concentrate has a pH of about 1.0-3.0, so that, when the alkaline
bicarbonate concentrate is mixed with the acidic concentrate, a mixed solution having a
pH in a physioclogic range of about 6;5 to 7.6 is obtained. In a preferred embodiment, the
acidic concentrate has a pH of about 1.3 to 2.5.

30 The present invention also provides a method for stabilizing bicarbonate

solutions. The method includes the step of housing ari alkaline bicarbonate concentrate



The inventors have found that when the bicarbonate concentrate is either
formul ated or naturally allowed to obtain a pH of about 9.0t nagry(boohhe'pH
of the bicarbonate-based concentrate is in a steady state and 1'S”in
equilibriumwith the anbient 15 air. Wth a bicarbonate concentrate

starti RgoiaReut pH 8.6, although there is sone variati j pH of
the m xed bicarbonate solution, the inventors have di scmfétrr}éﬂé%f)hg@‘; with

the appropriate selection of the paranmeters of the concentrates, _
par ti cul iara first doatajridr and hdusigdevatidiseonconeeid #teond Bentaiheof ThbgHHexed
solution is al.ways wthin an acceptable physiological pHrange (6.5-7.6).
The i nvethe Hkﬁ%?ﬁb?wgez@ﬁt%e@wwmge of ahawe:8.620 1649 Huctkr,
par amet ; e £@an rates, |n a.preferre

the &ﬁc tRRcdiitaletié zgcgu ia tttbgir gﬁ. %tzé?:h@g t%l ?bt%.llél,n g&%léftke € o for

enbodi nment, e present I nvéention Vi des a nu

st ori ng Echbamtdamatmrats adxeaiobith ihemcidis cmeentne@ahixel sbibs h&ing a

henof ib%)'ﬁéﬁti on. The container includes a first chanber housing an al kaline
bi car EANZIRE, TR 3091105 10,4 64 Prefriahly. theasidie sencentaln siena pHirenging adj ust ed
to have ﬁorf,ﬁljbi“ﬂ o fphee of 25 about 8.6 to 10.0. The second chamber. of the
mul ti - chanber contal ner houses an acidic concentrate.. The acidic

concentrat e haAnadyirtage ofiieiirestnOimSefionsi thid & prowdesmédvn epptrdtadds A8d
bi carbona%'g Q?O centrate is_mxed with the acidic concentrate, a m xed
0 #&r

sol uti orf® i ating abicabonata-based perategenl dialysvspdutens to 7.6 is
bt ai ned. | ' t. i i trate h H of
Sbout 1.3 to PRSRGERIRSEELMP WeBleent iffendtl € BaB oGS B fed REAR Or

st abi 10 zixpendive gasihanddranatartdl ¢ mainsain TRestBROSK BitgbotAesbishe s§i@pnOf housi ng
an al kal i ne bi carbgnate concentrate 7 28 January 2004 WO 01/ 17534 -
PCT/ USOGYush Aigam;steriizehle g4s hagir marstalsare expsmsiveg raiely faid priiof anbatsaotr at e i d_3)

second -al kal.l ne_bi.carbonate concegntrate is

adj ust e 6&3%“%‘5@%‘9 é;gg% tg"h}gnt?(l o 1 .co‘.rw%lﬂopﬁg?r? or% ?ngﬁgﬁ%ﬂ’?% Ohcentrate

i s adj usifenbitmairing fid phi$iedl integrity Of 8 @isbaridrenattids ahikdd mbtufalilgag bonate

concentrate is mxed with the acidic concentrate, a m xed sol ution having a
5 pH r arfgRsEaEEofrrraIsauently, the inyertion allps ferthg prpductios ofsferledicadometst r at e has

H ' 3 oK dyant f,th N ti
ot 8504 o MBS ™

bi car borathembetly dtabés produnt & thehabpisi or & phtint9Roménot her advant age of the
present invention is that it avoids the use of an 10 expensive gas barrier
material to meYSitanomher advantags of the presest davansiontie-thatsib¢nswtuthadbrtBe  Such

o 5o SRR SRS A B (Rl BE B B R ol o
t her ef oredisdhme Theh@ofpagiRbRitibn is stable for more than six months.
20 - Moreover, an advantage of the present mvention is that a ready-to-use
bicarbonate-based solution with a physiologic pH range can bre obtained without using
‘expensive gas barrier materials. ' ' n-)
* Additional features and advantages of the present invention are described in, and

will be apparent from, the detailed description of the presently preferred embodiments

25 as well as the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 illustrates a multi-chamber bag for storing a two-part bicarbonate
solution made pursuant to the present invention.

30 - FIG. 2 graphically illustrates the pH level shift of bicarbonate solutions tested
in Experiment No. 1.



of maintaining the physical integrity of the gas -barrier materials during
manuf acturing and storage. Consequently, the invention all S forl?iogg
production of sterile bicarbonate 15 based peritoneal dial f?i G #8ns in
a manufacturing plant at very low cost and to ship a chemcally stable
product to the hospital or a patient's hone. Yet another advantage of the
present iWOSMTBA is that it ensures that the bicarbonat ePEHEUVMMBGCan be
stored for long periods of tinme, while it nmakes a gas barrier redundant.
The two-part sol gthen, i t abl.e f.or. [ han_si x hs .Mor eover, an
advant age of theié%dr}%'s%n d?’ﬁaé)rﬁ(f%lﬁ l%llé%ﬁaa@eéeﬁpggwfmaﬂgﬁ SHhibbomats

bi car bonat eoreastestes; Ohdidic Oforidkritfated Bty Thikk® Hofutids I AP AstiRN chfivefbained

wi t hout using . expensive gas barrier.mterials.. Additional features and
advant agesE¥perip@t Moesent i nvention are described in, and will be apparent
from the detail ed-description of the presently preferred enbodi nents 25

as 'well_as the draw ngs. , - T DRAWNGS FIG 1
i1l ust ra%es a multi i: U?’CE#CE ' ngﬂ/\ﬁﬁ art bicarbonate
sol uti on made pursuatit %@M@%@m&m graphically

illustrates the pH |l evel shift of bicarbonate solutions tested in

Experi ment No. 1Thgpresentanyeation pogiles WhOapparabB8ds RATHEBOAY RO4GBIIEGES. 3 and
4 graphical.ly.illustrate the res tive pH | evel s of bjcarponate

concent r a?'%’g%{'b%alt%lﬁ%segﬁﬁgté?{ﬁ Lhe itiops ?ﬁcg‘%‘amﬁ?ﬁ‘t‘ﬂdéﬂe‘* g2t E‘%@W A§a¢nduct ed
i N Expen i 18t alkBlinSbicRbhkRIALdlebhBESHRR B lael; it E SRR ?EREF D
EVMBODI MENTS Thitla_ p:%selﬁt I nvention provi'desa béﬁongppargfuseslvg net hods for
st abi | i zi nepustd weoseparale bers@uers.oThia bicarsonawnsoitratel i adjusiectofllavenlpdl ed and
'stored in at .l ce.ﬁ-?,t tbv\ot@ﬁrtm --_an_al kal i ne bi car.bonate concenirate and
_an aci di ¢ COFER AP TR e Frees, thegcidigsereapirate is pgmulated abs giable,

cont ai ner SucidBPHYIsE AP Brikiap 6EBbthtbBcdrPrarid] A1ith ol ANGi Ng
from about cElB. 69t 0510. 0. BV\herleag, the aci él;&g%g{)%glté%?rsg&éﬁaﬁ\s{ﬁpg?%lgtagd at a
stabl e, awArdive physiolopictrange igpbaingilx iThg acididatneertmnekasta pif eangive frowed

sol ution wi,th pH. nars ow .physi ol ogjc range  is obtained. The acidic
concent&ataé’o tagoatoﬁl—ﬁﬂl:rﬁﬁw)ﬁ& SP&BE’? Prefneit by mpyiig the concepfratesjuskBeiom ut i on

I s preparqgeby m xing the concentrates just before use.

The two part bicarbonate-containing solution of the present invention are
formulated and stored separately, and then are mixed just prior to use. A variety of
containers can be used to house the two parts of the bicarbonate-containing solutioh, such

20 as separate containers (i.e. flasks or bags) that are connected by a suitable fluid
communication means. Preferably, a multi-chamber container is used to house the two
concentrates. |

Figure 1 illustrates a suitable container for storing a bicarbonate-based solution.
The multi-chamber 10 has a first chamber 12 and a second chamber 14.

25 The interior of the container is divided by a heat seal 16 into the two chambers. The
muiti-chamber container 10 also has a frangible connector 18 between the first chamber

12 and the second chamber 14. To mix the solution within the chambers 12 and 14, the
frangible connector 18 is broken. The transfer of product is thereby initiated from the

first chamber 12 to _fhe second chamber 14. The multi-chamber 10 houses at least two

© 30 non-compatible solutions that after mixture will result in a ready-to-use dialysis solution.
An example of the multi-chambered container 10 is set forth in U.S. Patent No.

5,431,496, the disclosure of which is incorporated herein by reference. The container 10



The two part bicarbonate-containing solution of the present invention ari
formul ated and stored separately, and then are m xed.j ust | .
variety of containers can be used to house the two parts %g%g},&mﬁ

bi car bonat e- cont ai ni ng sol ution, such 20 as separate containers (i.e.

fl asks ®YODES34 t hat are connected by a suitable fluid caRFBIERlEON
nmeans. Preferably, a nulti-chanber container is used to house the two
concentrates. Figure 1 illustrates a suitable container for storing a

bi car bon&eebymedeifiemlagns prrmeabilh eratarial, suctha PoBprafy1dRs Midmhdivknchamber 12
and a se%qu.n%h%nbgr 14, ZCE%I'he int?ri or. of the container is divided by a
heat seal™ 16" Kt8" *RE CEpanBest sealpich i rokendieders aise by thepatient. 10 al so
has a frangi bl aigensest auld-3 £ ] er .12 t he second
chanmber 14. To mix the sol ut F%ﬁﬁé\;@\?ﬁﬁl n fﬂ%élé%gr%g%g%léﬂsbgﬁ'ﬁd Og}f’je}'sr?

frangi bl &orcmymeedical pugedure bequiring biddrborate s mbaﬁmamqnuﬂfaté&ntm@xeby

initi ageqr%%rcgrrln the . fi rcfgqrchanber ‘37%‘ t.0 thEl second chanber 14. The

mul ti - Shanb PRy Js pepipneal; diplyals apd hemgfifimtion) e disiendsris anhat after -
M xt ur e. embbdimie86 Wd firsl\ctAnb8AMY od:ai | | tien.... An _exanpl e of

t he. nul ti - chanber ed cont ai nefﬁ%%gﬂi&gﬂigflgﬁ@rsg%&?cﬁﬁ%%‘k'%%{Faésntﬁe RE)c_oan

5, 431, 49ehanibes cntainsos bicartohatshionheritmtd. ndopaetined dsbciimeRy tefakence. The

. container,1Q 9 anuary 2004 01/ 17534 PCT/ USQQ/ 20486 can be made from
a gas pe‘?hr?g%gf gﬁﬁ‘f’gﬂl‘gﬁﬁﬁl&% 105iley, Bragpssiusm ehlonids andaphysielogicalipt h

i : B IS by aken bef b
cont ai nefolerdls abid 6 AARSOE I e BERIc RRBuralll Al LB by QBN DGhOLE use by

the patient. Although the fulti-chanmper contal ner S
desi gh@dfurgen éncligtsdsediun dlyrideeshidc #dctane. odadatr embediment,Nthebbicabbeaat e, the

enbodi ment_illustrated.in Figure, 1 is conveniently used for peritoneal ..
di al ysi s°°é‘ﬁ‘c’:{“ﬁ‘i‘ger?3?°| } @P‘é"r*iadﬂ')’%?{?gt*fﬁﬁlétmle besc anadiiss s PR nf bicapenster st { )

chanber doaceftRicdfindhdBesie@sfesoncentrate, whereas the second chanber
contains a bicarbonate concentrate. In a preferred enbodi nent, the first

chanber .12 f urTheebicarhaiaietbased abnicumutelit adjisted upReras # B ThiBnaNd a

physi ol ogi cal | ol erabl e acid to adjust the pH of the acidic concentrate.
The sec otﬂ?fn @hg%tf;& to ﬁ&@akﬁ‘i BHf‘lfrﬂt‘%@Par{bﬁﬁqtﬁ sencenata s he odjiusted mtive act at e.

I n amser{bgmmﬂo?hﬁ ' ] ' s0. 1 ncl udes

physi ol ogical ly toler all*;?ag&g}aégé;@%sgd 3%@@% %%{ %f—i%é?mﬁ‘@%? b‘ﬁtgflgo 88oncentrate
wi t hi n tand allewed ¢a adiastderthdtovebtimardacing sordies THe Dihiee sttty orakk ust ed

upwards to_ have H rangin fromabqut 8.6 to 10.0. The pH of the
bi car bo r‘f‘&f“é""‘@'ﬁtﬁ ngﬁ&'r"ﬁ[yén S?F%%@e RH; Witk Bae ppd stargge due tcpthonTiiexigedoss t he

R e L Y L GO N
of the when the solutionis housed in a gas permeable container. However, the initial adjustment
20 allows one to obtain a pH in a physiological range (6.5-7.6) after mixing. Alternatively,
the alkaline bicarbonate concentrate is adjusted by adding a physiologically acceptable
base to the aqueous solution containing sodium bicarbonate to increase the pH thereof ¢->
to a pH of about 9.0 to 10.0.
The bicarbonate concentrate is stable for long periods of time without the use
25 of either a gas barrier material or the addition of carbon dioxide. The inventors have
found that the concentrates are stable for over 6 months.
In accordance with the present invention, the bicarbonate concentrate contains
sodium bicarbonate, sodium chloride and sodium lactate. In an embodiment, the
bicarbonate concentrate also includes a physiologically acceptable base to adjust the pH
30 of the bicarbonate concentrate to the desired alkaline range. Any strong base that is

physiologically acceptable for the patient's treatment can be used to adjust the pH of the

10



concentrate effectively increases the pHwth tinme and storage due to
carbon dioxide loss wuntil it reaches a steady state |evel é%fJaﬁBﬁrgbO@ to
10. The pH naturally rises during storage when the solutionT's ho é in a
gas perneabl e contai ner. However, the initial adjustnent 20 allows one to
obt ai n a yphloj4sd PhYysi ol ogical range (6.5-7.6) after mxing. Alternatively,
the al kal i ne bicarbonate concentrate is adjusted by addi ngP@r/Uso0/,20436

physi ol ogi cal |y acceptable base to the aqueous sol ution containing sodium

bi car bonat BickBohfA6 ESR e reof to.a of gbout 9.0 to 10.0. The
bi car bonat e concent rat&gmftés? %@ab?éﬁqﬁgsr&%%& bﬁé‘?‘%}%“ﬁﬁ for pxampiilefedium he use

25 of ei t hewdrexigmotasinmdydroaid babinaf hydiexidd dhd hﬁgﬁ&hﬁ%&&%&ﬁ@ oxi de. The
i nventors have ound that the concentrates are stable tor over 6 nonths. .
In accordance wi f#T¢RE @é@'&ﬁtpﬁyw&ﬁqﬁ’bnﬂ fonibe il hombbeate e6la66H, [t €
contai ns  &REbsETHlGAE: teErm | chl oride and . sodjum]|actate. In an
enbodi nent, the bi car%gggt e c%%g%%mraaftggfé‘l E‘Bdicngq'xud e PHwf dhelasidical | y
accept abl ecopeangratedis altjsas,tsotthat upbh Afixiak of BethRbaanaRa! LmPRAGERLLA G © t he
desired alkaline rang)e. Any strong base that is physiologica ] y ‘acceptabl e
for the pdtiieHi? ROpbsiGrange it ahaied.Breferably. b mised sblutipihas 2 pHiearbhe 28
January 2G4 W6H814.3 (5 a bi car bonate concentrate. Suitable
7 0E Far Bhion, BR- RikPaiedn

bases that can be used i nclUde; #fr BReman agidicassi um

hydr oxi de coneenite haviygia pi bflahoua 00 tOBOREEI T dINGRIPRE B arto atgrc%%:re kQeachi eve
a physi ol qi ' t he extrose

Og}l cal *Op%olrét he m xed bi carbonate sol ution,

concent r afetyEojes txeptained fordhemmixed sabitighc hptipreftreedoémibddiiber, gei di ¢ 5

concentipahe ¢fShé M, Xi f ,Qot h concentrates, a m xed
e h Et%@ EOnc%Blﬁgtg%dl}%p %mr%bﬁagpp go 88

solution with a pHin a. physi gic tai ned. Preferably, the

.hi'xed sol ution Ahs wigitl caneanthge FreRRIM Whtfnsd dePrdsc® AlciadCrrilh
I nvent ors_have.det g{om' ned.  t hat when ar?gci dic concesr?fragcé a%%ﬁg%l pH of

about 1. 0™P§"$lym calogdsand s physielpgically wilerablb avid te adjostahe pHadfahe adidic

physi ol ogk&knipdte! SaA QREaLN r the mxed . solution. In a preferred -
enbodi ment , the 10 g)lglho ftﬂseéogj i WO, 3T Fan Be psed ie adiushihenamidicl. 3 to

2.5. The ewicdhtrate dnche appioprige 1" ahlidbROMIA far d6x bl | gl.umy chl ori de,
i de apd a physiologically tolerable aci stib?ogd‘j&&wef’he pH of

magnes'h %nfafcﬂl ‘8{% ) |

the aciti B RGHTEHIFLSBIPhC geid, dtrip asid, ydrogen brovtidmaidchyatroghn isdidebe used
to adjust the agyL; C tq.th ropriate pH _Suitable acids
that can be used,%lgarrb%%%nc%%%ﬁ%% aﬁ@gﬁl?eo‘gﬁi}fﬁg%?gme gy mprRdrtpgetharitd, nitric
aci d, hydioogencddydodustesohnidntRyciepigsieal @&t €eor hemofiltration, Preferably, the two

concentrates are mixed in a ratio ranging from 1:50 to 50:1(volume:volume); more

preferably, the two concentrates are mixed ina 1:1 to 1:3 (vélume:volume) ratio. Inan

20 embodiment, the subsequent dialysis solution contains the following ingredients in the

identified amo'unt: bicarbonate (5 to 45 mM); calcium (0.2 to 2.0 mM); sodium (106 to
150 mM); magnesium (0 to 1.5 mM); potassiim (0 to 4.5 mM); chloride (70 to 120
mM); lactate (0 to 60 mM); and acetate (0 to 60 mM). The dialysis solutions have a
physiologically acceptable pH ranging from about 6.5 to 7.6.

25 Pursuant to the present invention, any osmotic agent can be used in the solution. -
The peritoneal dialysis solution includes an osmotic agent in an amount of 0.1 to 20
weight percent. Preferably, suitable osmotic agents are glucose, glucose polymers,

' modified starch, amino acids, peptides, and glycerol.
The inventors have identified that with the appropriate selection of the

30 parameters of the concentrates, a two-part bicarbonate-based solution can be stored for

long periods of time and can be stored in a gas permeable container. The invention thus

11



The bicarbonate concentrate and the dextrose concentrate are m xed together
to forma ready-to-use solution for peritoneal dialysis or,gh N tion.
Preferably, the two concentrates are mxed in a ratio rangzlan‘%lﬁ%gn%d’f%o to .
50: 1(vol ume: volune); nore preferably, the two concentrates are mxed in a
1:1 to 1; vol ume: vol unme) ratio. In an 20 enbodi ment, th W@mt

di al ysi s"véf#’b%"gn contains the followi ng ingredients in tﬁ(gﬁélg entified
~anount: bicarbonate (5 to 45 mV); calcium (0.2 to 2.0 mMV; sodium (100 to
150 mV); ' , iEﬂ\Q]i- LasSielYn : fﬁ&l de (70 to
120 mM; @%gﬁgt}%@%'g?%&ééﬁﬁ ; é%aggace?%te %jgh%%{g%@lsnwe eegfi‘%l ysi s

sol ut i ons Thaydjuetmenbyst tadgise dlat ypacnping hhetwdtoragtang dwammbdde a6. 5 to
7.6. 25 Pursuant .to the present invention, any osnoti c@ggent can, be used in
the sol ut seHtion WiE agaccepibiphygiological sHaanss i on i Rywrretesmple A 3¢ agent -
in an amoyps , | b M 8onRr AL e RLHiveril bARL BraSHOt i C
agents ar gﬂ’éﬁaﬁ{’: g’é&%%’%%?é%%ﬁ%r? ' rm(?ln%ed star cﬂ’, amBno f:i ds,

pept i des, ipefticH wilkaow beFhidoitiivent ors have identified that with the .
appropriate selection of the 30 paraneters of the concentrates, a two-part
bi car bonat e- based sol ution can be stored for |ong periods of tine and can
be stored in a gagrg %Pﬁqﬁm Iglég %ﬁb @@%-ﬁﬁ 28 January
2004 WO 01/ 175 PC 36 AL La ] usﬂgen. 0 e chem cal
paraneters and tHgs pkbdrisvdt svasfcohtitcteDd re evdlngtt abe evolbdoradf pH: lepeis ofar e
made, so that upon m xing, the two concenfrates always, pr ovirgag%gaﬁ%ol ution

wi th an abtephoapieccash saigredin gpF pamsablemsaniaings- o lihigarho t

T 2400 SREL R ek P SPRAHE! Bl SREMIEI iRl YoTess
THE AL KAL ke e ONCRNIRA Tdxpdithentethpdnventots dersmited dhattvidletthe plalevels eot he .

evolution of pH levels of bicarbonate concentrates stored in gas per meabl e
cont ai ner #ncrgafe, thearepehamaxiage gt leelsol uti ons are not protected by a gas

barrier material,. _th H.lev i S duf X " i :
~experinent, the }?'%l\glr(g?t rregengseﬁgrl%?lsre(g@e? ?\%fc (\%% ?g %’g@ﬁ?nnge‘%&éc%&if’ncr ease,
t hey reachofdshspennelbit cottdinerk Bithainde, Ameadmum fitof sboal B 1@isacachede of a

50 nmM bi carbonate concentrate, stored in gas perneabl e contai neetggl Wth
time, &Snhikewign ifln Ormdrathonee concentrateeifiaipH of 1 fs stered ing 8as penagpleny
car bonat e_cqncent it . i red in a gas perneable

cont ai ner <° i"—“}narégg%ggegsv%vogﬁlatt@?é&{hg%%}ﬁg%glgxgn% val ues. EXPEBJMENT NO. 2:
M XED SOLUTI ON W TH PHYSI OLCG C

EXPERIMENT NO. 2: MIXED SOLUTION WITH PHYSIQLOGIC pH

Based on the range between the original and ending pH of the bicarbonate

20 concentrate from Experiment 1, the inventors have determined they can formulate stable,
acidic concentrates that will, when mixed with the bicarbonate concentrate, produce
mixed solutic;ns with physiological pH levels. This experiment demonstrates that when e
a bicarbonate concentrate with a pH of about 8.6-10.0 is mixed with a dextrose
concentrate at a pH of about 1.3-2.5, a mixed solution with a physiological pH level of

25 6.5-7.6 is obtained.

The tested bicarbonate and dextrose concentrates and the mixed solution had the
composition detailed in Table 1.

TABLE 1: Composition of solutions

DEXTROSE concentrate . .
30 Dextrose. H20 8494 gl

12



Based on the range between the original and ending pH of the bicarbonate
20 concentrate from Experinment 1, the inventors have deterngn an
formul ate stable, acidic concentrates that will, when m X?g ‘%qyéﬁ?rqgﬁ

bi carbonate concentrate, produce m xed solutions with physiological pH.

| evel s. This experinment denonstrates that when a bicarbonate concentrate
with a pHQIVHBMut 8.6-1.0.0 is mixed with a dextrose coREaFHSOARMSAt a pH
of about 1.3-2.5, a mixed solution with a physiological pHIlevel of 25

6.5-7.6 is obtaineg. The tested bicarbonate and dextrose concentrates and
the m xed sol ution|kag@l22i& conposition de8éd |l egltin Table 1 TABLE 1:
Conposition of sol btions DEXTROSE concentrate 30 Dextrose. 1120 84.94 g/ 12
28 January 2004 WO 48GI2$H2 pcT/ US00/ 20486162 108/L5 CaCl2. 2H20. 3699/ 1
MyCl12. 6H20. 1029/ 1 h.)21. 2nEq/ 1 BI ONATE concentrate NaC 9. 519/
Na Lact ate3. 36g/1 j[%%&%ﬂ'})%gll NaQH (adic}ﬁl . 6rrH'Eﬂﬁ1 M XED [SOLUTI ON
Dext rose. H2042. 5g/ | Cal ci unl. 2o/ BEERESH WikemnidM Chl or i de9'f5n’m Sodi unl32nm
Lact at e- 15nm Bi caf-berate25mm
5 NaCl 9.51 gl
Na Lactate - 336 g/
NaHCO3 468 gl
NaOH (adj) 156 mEg/l
MIXED SOLUTION
g 10 Dextrose.H20 25 gt
Calcium . 1.25 mM
Magnesium ' 025 mM
Chloride 95 mM
Sodium 132 mM
15 Lactate - 15 mM
Bicarbonate 25 mM

The concentrates were stored separately, and the final tested solutions were obtained.
7 after mixing the concentrates in a 1:1 (volume : volume) ratio. Table 2 sets forth
= 20 the pH levels of the bicarbonate and dextrose concentrates as well as the final
solutions tested in this experiment.

TABLE 2: pH of final bicarbonate/dextrose solution

PH of bicarbonate concentrate 86 |86 |88 |89 191 93 195 {100 | 10.0

pH of dextrose concentrate 17 125 {17 $1.7 |17 |17 |17 |13 1.5

25 | pH of final mixed solution 65 {76 |66 (67 |68 7.1 174 |65 |76

EXPERIMENT NO. 3 : SOLUTION FOR MEDICAL USE
This experiment demonstrates that when a bicarbonate concentrate with a pH

of about 9.5 is mixed with a dextrose concentrate at about pH 1.7, not only a mixed

13



-The concentrates were stored separately, and the final tested sol utions )
were obtained after mxing the concentrates in a 1:1 (vol :

ratio. Table 2 sets forth 20 the pH levels of the bicar bo%agf‘le@ng% #@gtrose
concentrates as well as the final solutions tested in this experinent.

TABLE 2:w@bl/Phsd | nal bi carbonat el dextrose sol uti on 25 pH gfrBseablggnat e
concentrat e8. 68. 68. 88. 99. 19. 39. 510. 010. 0 pH of dextrose
concentratel.72.51.71.71.71.71.71.31.5 pH of final m xed

sol uti OHGs&Zsl&ﬁwﬁﬁaﬁ?sﬂﬂogh?alﬁﬁI 16vei 6f ABSIMERS IYiobikinyd), Bt theSolutlbh @Nsultalile VEDI CAL
USE This experinment denonstrates that when a bicarbonate concentrate wth a
pH of abdenmelicnlnge srddeas fgm padicylae meseal o5 seleivnr earbongte pIseRitalsH 1. 7, not
only a mxed 1 28Jan r 004 0117 500 Lytion with a
physi ol ogi cal rever ﬁ’g?ﬁ{%%s(% n% ‘l}ésx%ro%t %"lnﬁg}# d%gﬁ%%ﬂfog' #:Ol’lj S

sui table c{,ﬁuenﬁaelafaaistmﬁ'zaméshr@e dfgeyw.parti cul ate material or cal cium

car bonat e precipitate. The nom nal conposition of the dextrose concentrate
and the’bi carbonate concentrate. are listed in Tables 3 and 4 below. 5

TABLE 3 - Steril e DextrogsBLER-CRicrAE DelPofe@diidehtratdN A ueose. 112085. 00 gl |

-

CaCl, . 2H200. 368 g1l Cl2. 6H200. 102 gl DH at lent.-conditions)l. 7* *:
the pH of -the sol mwg@gusted usj HCL. 15 TABLE 4 --- Sterile
Bi car bonat e Concerftyate COVMPESHON mctipri del0. 76 gll L- Sodi um
| actate3.36 g/l S IH‘?HSFrﬁ Q' honat e4. 20 83;‘% gle (atll anbi ent
CaCl,.2H,0 0.368 g/i
10 MgCl,.6H,0 0.102 g/i
pH( at ambient conditions) |1.7* | )

*: the pH of the solution was adjusted using HCI .

15 TABLE 4 — Sterile Bicarbonate Concentrate
lcomposITION
Sodium chloride 10.76 g/i
L-Sodium lactate 3.36 g/l
Sodium bicarbonate 4.20 g/l
20 pH (at ambient pH=9.5%
conditions)

*: the pH of the solution was adjusted using NaOH . B

25 The two concentrates were mixed in a 1:1 {volume : volume) ratic and analyzed. The
mixed solution was then centrifuged for 5 minutes at 4000G to remove any

precipitating material and analyzed again. The results from this experiment are

detailed in Table 5 below.
30 TABLE 5 -Results
o : .
Dextrose Bicarbonate Mixed solution Mixed solution
concentrate concentrate (immediately (after
after mixing centrifugation)
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pH-9.5* conditions) *: the pH of the solution was adjusted using NaOH . 25
The two concentrates were mxed in a 1:1 (volune : vol une) zr énga&rgbgé

anal yzed. The m xed solution was then centrifuged for 5 m™n 00G
to remove any precipitating material and analyzed again. The results from
this exp re detailed in Table 5 below. 30 TABLE 5_-Results

Dext roseg‘?c?rﬂt?)osﬁgt eM xed sol uti onM xed sol ution PCT/0S00/204865

concentrat econcentr at e(| nmedi at el y(after after m xincentrifugation) 14 28

40534 5—160—PEH-USO0/+-20486—sH(at—anbient 1. 79S7 37. 6

Januar 2G5 OO TU TG

enper at urlR CUEEReE (b7 3610 - 0. L850, 164 chEF?de 2H20 (9/8) Partid es
great er 36396ntehare) | O} (/niL)* Pafticles greater0200 than 25 (/nL)* *:
Phar macopdacalciui t : Noftoggpre than|go particl ¢gigl Or eat @f, [ghan 10[T] and not
nore than articlegs/m. greatef than 25p Table 5 de nstrates that after
centri fugqt® %ﬁe%#i m xed solu}ion, the ¢alciumchlgride content is

mai nt ai fed(&Bhowi ng tthe absence pf calcium precipitati ¢n 15 upon Jm xi ng.
EXPERI MENT phi:ieskrehfat § £xperinent| yas conduciegl To furthgr evaruate whet her
a precipitate of cjgl ci um carbonpte woul d fprm when bi ¢arbonate and-
dextrose EMMMN@—UBJ—G 20..,adi ustedlto . variqus. pH level s, |were

m xed at 4 Petidleszgeten [ Ganal yses pe?formed inehis 0
than 25u (/mL)*

10
*: Pharmacopea limit: not more than 25 particles/mL greater than 10yt and not more than
3 particles/mL greater than 25p _
Table 5 demonstrates that after centrifugation of the mixed solution, the
calcium chioride content is maintained, showing the absence of calcinm precipitation

15 wupon mixing.

EXPERIMENT NO. 4

This experiment was conducted to further evaluate whether a precipitate of
calcium carbonate would form when bicarbonate and dextrosé. solutions, which were
20 adjusted to various pH levels, were mixed at a 1:1 ratio. Analyses performed in this
experiment included visual inspection, pH determination, instrumental paﬁicle couhting,
microscopic assay for paﬂicu!ate matter per USP 23 <788>, calcium determination by
Inductively Coupled Plasma-Atomic Emission Spectroscopy (“ICP-AES™), and an
~ examination of isolated particulate matter via scanning electron microscopy with energy
25 dispersive x-ray spectrometry ("SEM/EDXS™). |
' Test Solutions
The following test solutions were prepared: A
Solution A (Bicarbonate Concentrate pH 9.5) - 9.5 g/l Sodium Chloride, 3.36
/1 Sodium Lactate (or 5.6 g/l of 60% purity), 4.68 g/1 Sodium Bicarbonate, pH adjusted
30 with IN NaOH to 9.5.
- Solution B (Dextrose Concentrate pH 1.6-1.7) - 84.9 g/l of Dextrose Hydrous
(or 77.2 g/l Anhydrous), 0.368 g/1 Calcium Chioride dihydrate, 0.102 g/l Magnesium
Chloride Hexahydrate, pH Adjusted with HCI to about 1.65.
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experinment included visual inspection, pH determ nation, instrunental _
particle counting, mcroscopic assay for: particulate matt 3.
<788>, calciumdeterm nation by Inductively Coupled PI asngSA‘%glPr?'lj%%assi on
Spectroscopy ("1 CP-AES'), and an exam nation of isolated particulate -
matter wveosganfi Nng el ectron m croscopy with energy 25 di ?B@ﬁ%ﬁd’/ﬁ)@éray
spectronetry ("SEM EDXS"). Test Solutions The follow ng test solutions
were prepared: Solution A (Bicarbonate Concentrate pH 9.5) - 9.5 g/1 Sodium
Chloride, 3.36 gbbluSeiCyDbkALt 8bfcdnBbeDEDs 9ld.0)H4 & ! g/

Sodi um Bi car bonate, pH adjusted 30 w te% I'N Na()j-l togge.)@.yé’gﬁ%%ﬁygrﬁgg

( Dext r os e{aoicesl Aahudnons)]10.868 g/t Calciga, Chlgrifle dihyDetd, 0de giyMagussiugor 77. 2
g/l Anhyd A 368 g/l . Cal cium Chl oride di hydrate, 0.102 g/1 Magnesi um
Chl ori de @g’g@%é&g%@% ¥ Adjusted with HO to about 1.65. 15 28 January .
2004 WO 01/17534 B&thtiss00Ca808 0 QMdehir8B pfF 1L Xb.rsogﬁs&ﬁﬁ}g

5.5-6.0)-84.9 g/l_of Dext@dr:ose dr ous - (gr 77%2 g/T Anhy ?%?Jcrsr@%e%gg% g/l

_ Cal ci un? C¥fi Sedige kackajeitoa &, 2/boflf%e gntityMig#igil SodiuehCanbbaie. Hexahydr at e. :
Sol uti on D (Carbopat entra H11..0) -.9.5.g/1 Sodium Chloride, 3.36
5 ' Sodi um Lact aé.lggr(eg?ho‘gﬂ‘ﬁe,%ftls°f5‘ﬁ°%0%epwti"%’?/?f g’ﬁwgedé‘%%wfﬁmhbonat e.

For each (f2 lith® wHeSNanbPhrd 2 $n 2 YA1BmYRIc UL OThdr) ﬁ%@%@&?ﬁ& S

brought - to 2 I-i.ter_s_vmﬁdt]fﬁ Nanopur e water in a V(’)?lt}ﬁrr%I ric flas .&F en, a
final pH takensurkighiis identified dilow, fashéach sotutiotie mhd fthe cesnitingvedhgtionewak

solution, and.the.resulti sol ution was ecircul ated through a 0.40

mcion rete [a}ag#%qugﬁ abi“@&'é‘l“"ﬁﬁ?@?“?‘bmé HeT,ATi0g (O anY AR RING pranalysts. Test
Articles Test articles were prepaiggd AYiceonbining | GOl vol umes of the test
~sol utions together in a glass container. The dextrose solution was added ¢

a gl ass cont ai neFest jartifesf weieopreplarbg tydchrhbiningot 00thE WileAedon @i tesp! Ut i on...
The sol utsi fugs ﬁre then inverted Zogt}%%s to enure conplete m xing. The
test mi xtOronyLesethier it 2 glass coptaper. | dFPFoFiutigwas pddedsio; s glagas

per f or meGoffirieR first R wEA Yy Qdifidnbife pitaBbRatE sIGh ! St various
test articles. TABLE 6 20 Test Arti?:PleBi carggﬁg{tl@{vo?% lrulglgirzl% E%Btetﬁﬁose
Concent r angerted 20 times to enure complete mixing. The test mixtures were kept at ambient

15 conditions and all testing was performed on the same day of mixing. Table 6 below sets

forth the various test articles.
TABLE 6
Test Article Bicarbonate or Carbonate De;(trose Concentrate
20 AB pH 9.5 (A) pH ~ 1.65 (B)
AC pH 9.5 (A) pH 5.5-6.0 (C) ‘)
CDh pH 11.0 (D) pH 5.5-6.0 (C)

ANALYSIS OF TEST SOLUTIONS AND TEST ARTICLES

25 ' A variety of tests were conducted on each test solution and test article.

Specifically, each test solution and test article was analyzed by visual inspection, pH

determination, instrumental particle counting, USP microscopic assay for particulate

matter, calcium determination by ICP-AES, and an examination of isolated particulate

matter via SEM/EDXS. The test articles were evaluated prior to and after filtration )
30 through a 0.45 micron polycarbonate filter. The resuls of the znalyses performed on the

test solutions and articles are set forth in Table 7 below.
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ABpH 9.5 (A)pH -- 1.65 (B) ACpH 9.5 (A)pH 5.5-6.0 (C) CDpH 11.0 (D) pH
5.5-6.0 (C) ANALYSIS OF TESTS SOLUTI ONS AND TEST ARTI CLES 2

tests were conducted on each test solution and test articl e gp&é’%%l caIIy,
each test solution and test article was analyzed by visual inspection, pH

det er m n{ig @R7sdgnstrunental particle counting, USP m croscopic assay for
particulate matter, calciumdetermnation by |CP-AES, and@@¥eaMsaati on

of isolated particul ate matter via SEM EDXS. The test articles were

eval uated prior to and after filtraiiagy B9 through a 0.45 mcron
pol ycarbonate filter The results of the anal yses perfornmed on the test

sol utions [andmaribi c| @8 |ar evis@t | sk BiccbsRpid. abhﬁuuzmgfa' (DWCaul.P ZH; manuary 2004
WO 01/ 17534 TABLE 7| PCT/ LISQQ4 20486 Sam 11V alUsip KT ¢F dsfopi c:
: P 1clr: ummg on ntmtmn I
| nst runmentjal Cal ci um Pr escggg,ﬁ; of prl \cpﬁ_pe » } tor 'x PaF?e|
- _ A . e (phirticles/m parhclcslm!l.) carbonate by
Counting @oncenoatijn da p%ﬂmm : '
crystal | i fhetpartreHesiHypartitlesinl) (/1) carbonjte bV Dy EEVERFALe .
i1 0pm z2%um leug#] al\h”rSEM DXS] 210um | 225um | 210um | 225um ' -
USP Limits Absent i2 2 25 3
5 | TestSoutiona | 95 Absent 0.4 0.0 07 | o1 6.001 Negative
Test Solution B Lo Absent 0.0 0.0 02 a0 0.356 Negative
Test Solution C 5.7 Absent 03 0.0 03 0.0 0.351 Negative
Test Solution D § 11.0 Absent 0.3 0.0 0.3 0l 0.001 © Negative
AB Mixed. Pre- | 7.1 Absznt . 0.1 0.0 6.5 0.5 0.167 Negative
10 Filtration :
AB Mixed, post- | 7.5 Absent 0.0 0.0 44 04 0.177 Negative
Filtration '
AC Mixed, Pre- | 9.5 Smalt white | TNTC | TNTC' | 8003 | 270 0.132 Positive
Filtration particles
15 | ACMixed. Post- | o5 Absent TNTC | INTC | 12307 | 0.0 0.09 Positive
Filtration
CD Mixed, Pre- | 10.6 | Smallwhite | TNTC | TNTC | 2092 5.1 0.119 Positive
Filtration particles
CD Mixed. Post- | 10.5 |  Small white 2.1 04 8338 75 0.087 Positive
20 | Fitration particles ' '

'TNTC: Too numerous to count.

Thegc test results demonstrate the absence of the formation of a éalcium

carbonate precipitate for the test article (AB Mixed) made in accordance with the present

25 invention. The visual inspeéfion results indicate that no crystalline precipitate was
detected. The results of the particle enumeration for both the microscopic evaluation and
instrumental particle counting were well below the limits. The results of the ICP-AES
analysis show that the calcium concentration in the mixed solution was about half of the
concentration in the dextrose concentrate, either before or after filtration. Given the 1:1

30 mixing, this indicates that no calcium precipitated. In addition, the test article was
filtered on polycarbonate filters and examination of the filters for the presence of calcium
carbonate by SEM/EDXS was also negative. Thus, based on the assays performed, no

calcium carbonate precipitate was detected in the test article made pursuant to the present
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USP Li m tsAbsent 122253 Test Sol ution A9.5Absent 0. 40. 00. 70. 10. 001Negati ve
Test Sol uti on Bl. 6Absent 0. 00. 0010. 00. 356Negat i ve Test Sol utjq0
C5. 7Absent 0. 30. 00. 30. 00. 351Negat i ve Test Sol ution 2 Jl‘“”ary_zoo“

011. OAbsent 0- 30. 00. 30. 10. 001Negati ve AB M xed. Pre-7.1Absent.

0.10. 06. {» fafAasda7Negati ve 10Filtration AB M xed, post- -

7. 5Absent 0. 00. 04. 40. 40. 177Negat i ve Filtration AC M xed. Pre-g barall

whi t eTNTCTNTC1800. 327. 00. 132Positive Filtrationparticles

15Fi | t r at imvetién\odioht WA BTG 1R AMixTity DblcAiBdiastdncy@radaMbeaOpH Breand

10. 6Snal | I te TNTCTNTC209. 25. 10. 119Posjtive Filtrationparticles CD M xed.
Post - 10. 5&H#FKIOSEIfPReepirals capiyipe cajpiugpand usamesisma pboutpkt 1.68parti cl es

"TNTC: Too nunero &r{ﬁ-a&o : ] - : ES!%[TB frate the sence of
the formation of g‘?%a Cl &rﬁi‘éuérgr ong?%ﬁgécg%t?%éﬂ%?e or qﬁﬁgmpg%r? ‘é?t?eft&cl e (AB .
M xed) nadsicles, sy tanaeiclsi AQ ahd eespaeisRMC. Bbthesvedtartiles, Abgavtichde!

I nspection results indicate that no_crystalline precipitate was detected.

The resdl £Qlugen adiustasdp aipt] @f % (feetragticle 4. oF 2 sarbanata solitien baving e pHeafal uat i on -
d inst ) : i he |7 The. | t
of “the 1 b RRRSAHARDE) Slefy B wiflh dEEsd BB TSR 100 (50

sol uti on vidkpasivhiénubterdtion fresiilte forbotceMhe @it atitléswérbabskddcasisble ARfERNt r at e,
either before qr. after filtration. Gven_the 1:1 30 m xing, this indicates
that no catt? GAFBMeEmalsEeripitate B@aidentified.t hne test articie was filtered
on polycarbonate filters and exam nation of the filters for the presence of
cal cium carbonate by SEM EDXS was al so negative. Thus, based on the.assays

perforiwed, no cal ci UBKPERINIENENGD,. S¢LONGTBRMSTORAGEEd in the test
article made pursuant to the present 17 28 January 2004 WD 01/ 17534 /)

PCT/ US00/ 20486 iTHipenpsrRent dpmenstraligs thebwhgnadcapionafeand dexirdse cenchuirait.e
concentr aﬁﬁd@ﬁccm to% p%'eén?fﬁ%nticn, are stored for 6 months, a mixed solution with

a pH in the physiological range of 6.5-7.6 is obtained over the entire period studied.

Embodiment 1. A bicarbonate-based concentrate with a pH of 8.6 was

15 prepared. pH was allowed to adjust further over time during storage. However, the
initial adjustment allows one to obtain a pH in a physiological range (6.5-7.6) after
mixing. '

The container was presented as a two-chambered bag with a peel seal separating
the chambers. The pH of the bicarbonate and dextrose containing solutions were matched

20 in order to obtain a physiological pH after mixing (1:1 volume ratio). The tested sterile
dextrose and bicarbonate concentrates had the compositions and pH adjustments detailed

in Tables 8 and 9, respectively.

TABLE 8 - Sterile Dextrose Concentrate

25 [compostrion |
 |otucose.r0 gl
CaCl,.2H,0 g/l
MgCl,. 6H;0 gl
IlpH at ambient conditions - F’ZO*——
30 *: the pH of the solution was adjusted using HCI .
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a dextrose concentrate containing cal ciumand nmagnesi um at about pH 1. 65.
In contrast, calciumcarbonate precipitation did formin t rati,ve
~test articles, nanely test article AC and test article DC%I nﬂgﬁ&s@bt‘lest
articles, a bicarbonate 5 solution adjusted to a pHof 9.5 (test article
AC) or awﬁpﬁ.gge solution having a pH of 11.0 (test article DC) were

m xed with a déxtrose concentrate having a pH of 5.5 to 6.RET/USWO204381 1t cl e
enuneration results for both of the test articles were above acceptabl e

linmits and a cal ci um qe{PERa esRiECBRE ﬁ%ﬁ Yeskdentified. 10 EXPERI MENT
NO. 5: LONG TERM STORAGE Thi s exper‘i’prren% ertmnsf'?egﬁre’gethat when a

bi carbonate and dexi¢ose gt rate] nm i'ng to the present
i nvention, are stor — s m xed solutffon with a pHin the :
physi ol ogi cal rang wm ehlonide | 5 ghldPA6d over tle entire period studied.

Enbodi nent . A bi cqjibBoditm-lbased eandemerate withfja pH of 8.6 was 15

prepared. pH was al st fdrt.hner over tfme during storage.
However, the initijed—e ?E@?@gﬁ‘&émf\ﬂgaone'to obflain a pHin a

physi ol ogi cal ranggPHedustedgp (aff t er [|Bi6xi ng. The
a two- chanber ed bad[ambidmt conlit separating fhe chanbers. The pH of

t he bi carbonate an were matched 20 in order
to obtain a physiological pHafter mxing (1:1 volune ratio). The tested
sterile dextros&hasterils centdineratvere storenindat esnthldd ChRdiGomPasist 4®@psq and pH
adj ust pen etaltled. in Tables 8 _and 9, respectively. TABLE 8 - Sterile
Delxt rogg %‘%ﬁ‘gén 4 Tlagiye ppmudity, o Penpdjedliy, dthe dhigarberitavand attti udtxemdsaisi ng HOI

. COVPCSI ddrichhtfdtasG 1 . - a/,L0. 368 Cl.2. 6H20 g/10. 102
pH at anbi ent cond??ieg{rfl%g?tgé' 1’2@2@95&%%%&5%%}{%9&7%{;%@%{( @0 20486.
“TABLE 9 -volames of dexBpsraaniddicarson@e sobnion dtatiod : YNGR Tdvaliated.

The following observations were obtained after storage of the containers for six

ont ai ner was presented as

months. Table 10 sets forth the respective pH levels at the defined time of storage. And,

15 Figure 3 presents the pH levels of the different altematives during 6 months of storage

at 25 °C.
TABLE 10
Period (month) Bicarbonate Mixed solution Dextrose
20 0o 8.6 7.1 20
! 8.7 7.1 2.0
3 - 8.9 7.3 2.0
6 9.1 7.3 . 2.0

25 As expected, the pH level of the bicarbonate concentrate in Embodiment No. 1 is fnoVing
with time and storage.
- After mixing the bicarbonate concentrates of Embodiment 1 with the matching dextrose
concentrate, a physiological pH level is obtained during the entire period studied.
Embodimgnt 2. The pH of the bicarbonate concentrate was adjusted to about
30 9.5 by adding sodium hydroxide. After mixing with the acidified dextrose solution, a

mixed solution with a physiological pH is obtained over the entire study period of 6

months.
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Sodi um chloride ' g/110.76 L-Sodiumlactate g/l 3.36 Sodi um bi carbonate
g/14.20 pH adjusted to (at 8.6 anbient conditions) The ster] jners
were stored under controlled conditions at 25 C and 10 4Oéé_fa€g%%10gtive
hum dity. Periodically, the bicarbonate and the dextrose concentrates were
eval uat e@o.olh®s3gi xed sol uti on obtai ned by manual m xi ng opcefisebrzodge! unes

of dextrose and bicarbonate solution (ratio 1:1) was al so eval uated. The

foll owi ng observations were obtained after storage of the containers for

si x nonths. TabiTke ddhtAndr sva$ pretdntediae a vesphahberal g withagesl sl sepsratied | ned
time of storage. And 15 Figure 3 presents the pH | evels of the different

al t er nat | Vi8§ CBRReRR, The RBAE fbe Disprbopask apldexipsapniginmg sqltions woes maighed
(ront h) Bi car. : ' ] : 8¢ A0 1\8 97.32.0
617, 3. 0 DO Re ekt AT ARG Rl Tl ket 0T 0 0
Enbodi nent deXarosd andbicachonatg convehtmtés i tiencbngiositiageandAfH sdjustinents getatied

bi car bonate concentrates of Enbodinent- 1 with the matchi ng dextrose

concent ratid Tahles ) and 1dgePsFiiylyY | evel is obtained during the entire period °
studi ed. Enbodi nent 2. The pH of the bicarbonate concentrate was adjusted
to about 30 9.5 by addi ng sodi um hydroxi de. After mxing with the acidified

dextrose solution, a mMEREALEdIut $terileDektreseDyitdeatrags cal pH i s obt ai ned
over the entire study.period of 6 nponths 19 WD Q1/17534 28 January 2004

PCT/ US00/ 20486 The |[coMPOSEHIONas presefted as a tvp-chanbered bag with a
peel seal separatifi AL : | car bonat e -and dextrose
containing solutio - &—i-h 84 o—obtai n a physi ol ogi cal pH
after nmMiking (1:1 yECrCGHEH;Gti o). The 't ¢@B6Right eri |
MgCl,.6H,0 | 0.102 g/l | )
pH at ambient conditions  |1.7* " -

*: the pH of the solution was adjusted using HCI . -

15 - TABLE 12 — Sterile Bicarbonate Concentrate

Sodium chloride g/l [10.76 |
L-Sodium lactate g/l |[3.36
Sodium bicarbonate gfl |4.20

l COMPOSITION |

20 pH (at ambient pH=9.5*
conditions)
*: the pH of the solution was adjusted using NaOH . ”)

- - The tested sterile containers were stored under controiled conditions at 25°C

25 and 40°C - 60% relative humidity. Periodically, the bicarbonate and the dextrose
concentrates were evaluated. The mixed solution obtained by manual mixing of equal
volumes of dextrose and bicarbonate solution (ratio 1:1) was also evaluated. Table 13

sets forth the respective pH levels for Embodiment 2 af the defined time of storage.

30 TABLE 13

Period (month) Bicarbonate Mixed solution Dextrose -

0 9.5 7.3 C17
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dextrose and bi carbonate concentrates had the conpositions and pH
adjustnents detailed 5 in Tables 11 and 12, respectively. (f@ LE 1]2 -
Sterile Dextrose Concentrate 10 COMPOSI TI ON d ucose. H2085. %Inpary 004
CaCl,.2H200.368 g/I Mgd,.6H20,0.102 g/l pH at anbient conditionsl.7* *:
. the pH OR’Y‘{’F@O%?J ution was adjusted using HCI. 15 20 TABLE 12 - Sterile

Bi car bonate Concentrate COVPOSI TI ON Sodi um chl ori de g/ 110.PEF7YS08@8486m
| actate g/13.36 Sodi um bi carbonate g/14.20 pH (at anbient pH=9.5
conditions) *: the pH of the solution was adjusted using NaCH The tested
sterile containdrs were stor&é under contrd#l ed conditiohg at 2§ C 25 and
40C - 60%relati,ve humdity. Periodically,_the bicarbonate and the dextrose
concentrates were eval uated. %Fhe ni xed sol &t on obt ai nedl-By mandgal ni xi ng
of equal | volungs of dextrosgsﬁnd bi car bon??e sol ution (lr?tio 1]1) was al so
eval uat ed—Table 13 sets forth the respecffve pH | evel s-for Enfhodi nent 2
at the defined tine of storage. 30 TABLE 13 Period (nonth) Bicarbonate

\'\/A‘D)C()i;j 1?5;'32}3&?_/“ U%éégff@g]%?%mgef?%% %ie?pl*% Qeve? o%%]eugfc&b%ggé concentrate of

Embodiment No. 2 is maintained at 9.5 after sterilization and after 6 months of storage.

Afier mixing the bicarbonate concentrates of alternative 2 with the matching dextrose
concentrate, a phy'siological pH level is obtained. ‘

* Overall, the results demonstrate the feasibility of manufacturing and storing the

\ 10 bicarbonate-based solution of the present invention in a plastic material. The

bicarbonate-based solution can be prepared in a plastic material, without a carbon dioxide

gas barrier, provided that the concentrates are adequately adjusted (pH levels, levels of

ingredients). |
Examples of suitable formulations for peritoneal dialysis solutions are given
15 above. By way of example, and not limitation, the following formulations are given for

a substitution fluid for continuous renat replacement therapy.

Component Formulation 1 Formulation 2
Compartment 1
20 Cat++ 3 mmol/l 3 mmoli
Mg+ 1 mmol/l 1 mmoV/l
Cl- 8 mmol/l 8 mmol/i
Glucose (g/1) 2/l ‘ 0
Compartment 2 '
25 Na+ 280 mmol/l 280 mmol/1
K+ 0 4 mmol/t
Cl- 230 mmol/] 204 mmol/1
HCO3- 50 mmolll 80 mmol/l
Mixed solution (1:1)

21



39.57.41.7 9:57.21.7 5 Figure 4 denonstrates that the pH | evel
Enbodi mrent No. 2 is maintained

bi car bonat e concentr ate of

sterilization and after 6 nonths of storage.
concentrates of alternative 2 with the matchi ng dextrose

physi ol ogloaali7all | evel
feasibility of manufacturing and storing the

i's obtai ned. Overall,

Af ter

of

m Xi ng
concent

the

: )
%hde%b] 'cYar bonat e

rate, a

the results gefssirese the
10 bi car bonat e- based sol ution

of the present inveption in a plastic material. The hicarbonate-based .
solution dan be pngpared in P pl ast4oGnmei/eri al .| W t houd ngn@ar bon ¢i oxi de
gas barri g—provi-ded-that—the—concentiat-es—arq—adequately—adiusted (pH
| evel s, | evel s of Kﬁ-ngredl en{s). . Exanples of jsui tab]lmrﬁdﬂrml atipns for
peritoneal U|a|y>|5 sotuttTons—are g vermr —i5—abgve: Wy of—exampl e, and
not limtgtion, tRettollow ng fornkf&@meds are igi ven 1f50mmqylsubst tution
fluid for [continupus renal 1 eplacepent er apy. ZU ziﬁwent Fof nmul ati on
1Formul atijon 2 Co tnent | | Ca++3% 3_muoly/ /11 mol/1 d-8
mrol /18 gnol /1 G ugpse (g/ | /1 rrent2Na+ /1280 mol /| :
K+04 mmol /i1 - ?'%()EQTmI §|9?0)4 mgml ﬁlgﬂﬁﬁgf/fﬁ ] /1 R()?@@mwll\/l xedisol ution
(1:1) 21 38 Januggygnz004 WO D1/ 17534 nindt@T/ USOQ/ 2048GoNamb® nmol f1 140
mol /| - K#§OG2—pwpli1

Glucose (g/1) 1g1 0

10 bicarbonate-based solution can be prepared in 2 plastic material without CO, gas barrier

15

In summary, based on the above results, the inventors conclude that a

, provided that the concentrates are adequately adjusted (pH levels and levels of

ingredients).

It should be understood that various changes and modifications to the presently

preferred embodiments described herein will be apparent to those skilled in the art. Such

changes and modifications can be made without departing from the spirit and scope of

the present invention and without diminishing its attendant advantages. It is therefore

intended that such changes and modifications be covered by the appended claims.

22



Ca++1.5 moU 1.5 mnol/l My++0.5 nmmol /10.5 mmol /1 d-119 mol /1 106 mol Jl
HCG3-25 mol /140 mol /1 G ucose (g/1)1 g/10 In summary, bas%dJa%ﬂa odbove
results, the inventors conclude that a 10 bicarbonate-based sol uti‘on can
be prepared in a plastic material wi thout CO gas barrier provided that the
concentrates are adequately adjusted (pH |l evels and | evel s of

ingredients). It should be understood that various changes and

nodi fications to the presently preferred enbodi nents described herein will
be apparent to those skilled in the ars Such 15 changes and nodifications
can be made without departing fromthe spirit and scope of the present

i nvention and without dimnishing its attendant advantages. It is therefore
i ntended th&A#h changes and nodifications be covered by the appended
clainms. 22 28 January 2004 23 CLAIMS 1. A two-part bicarbonate containing
solution, the solution conprising: 5 a first part housed in a first

contai ner, the filrst MWP'%H&'Q?HPQT@@@PT&@'WGQ salbtien, e slutioncogpreiagt r at e
having a5 pH T angi st hAToGsdd ih@ r}&c%maﬁ.e%%@ggt B?t’ifncfﬂn@lh?ea‘i'r dikhlifle S€CONd

cont ai ner, the second part including an acidic concentrate haV| ng a pH
rangi ng f r oRicamenetecopcenirate aving e pprarging flem£cd @ ¥.0concentrate ef fecti ve
to obtain, when JYeinleTalle] oget her,
a mixed sol ut] onta%g\c;(:;drgﬁén mﬁk%gﬁg?r%eﬁ%m ﬁer ﬁb?egér?dzﬁﬂrf;ﬁgiug[égabl on of

cl ai m 1 whepgidig qori@erﬁra?%lﬁavm aﬂrﬁ@agmgfrqnfabp@tﬁ@km&ﬁethe pb¥ of gheregidic - chanber
cont ai ner aBé’née'ﬁ?rat%eé?@EﬁbeQS%ﬂlrpWhehih@fr%@ﬁé?ﬂ%&th@%@@énﬁ}art 48 %nixed

mul ti -chanber cont ai ner The solution of claim1 erein tef'ue m xed
sol ut i ofP cotfsiethassa mixgd sglutiohbaéngiph rapging from b toal-6i um MM 0.2 to 2.0. 20

4. The solution of claim21 wherein the m xed solution conprises: 25 30

2. The solution of claim 1 wherein the first container is a first chamber
of a multi-chamber container and the second container is a second chamber of

the multi-chamber container.

15
3. The solution of claim 1 wherein the mixed solution comprises:
bicarbonate mM 5 to 45; and
calcium mM 0.2 fo 2.0.
20 4. The solution of claim 1 wherein the mixed solution comprises:
bicarbonate mM 5 to 45;
calcium mM 0.2t02.0;
25 sodium mM 100 to 150;
magnesium rhM Oto 1.5;
potassium mM - Oto 4.5;
chloride mM 70 to 120;
lactate mM 0 to 60; and

30 - acetate mi 0 to 60.




bi carbonate MM 5 to 45; <calciummmO0.2 to 2.0; sodiumnM 100 to 150;
magnesiummm O to 1.5; potassiummMO to 4.5; chloride rry?% to ]Z%ﬁ;
[actate MM 0 to 60; and acetate nM O to 60. 28 January 20 f pusry 2phg
solution of claim| further conprising an osnotic agent selected fromthe
group consi sting of: glucose; glucose polyners; nodified starch; 5 am no
aci ds, peptides; and glycerol. 6. The solution of claiml| wherein the first
and second containers are constructed of gas perneable naterial. 10 7. A
two- part bicarbonate containing sol'uté'4on conprising: a first part including
an al kal i ne bi carbonate concentrate Having a pH ranging from9.0 to 10.0;
and a second part including an acidic concentrate having a pH ranging from
about 1.3 to 2.5, the pH of the acidic concentrate effective to obtain,
when the first .15 p t r e A er, a m xed

sol ution havi ngs‘pH rgﬁ%?%@%r%%agﬁgqpﬁ#%gh@ﬂéﬁ%?b\)égﬂgaflgﬁn? part and the
second par $elested femahapriup consisting of fglarnse agihcasepolymens; inhodifiasl st®ch;The

t wo- part bjcarbonat |t laim7 wherein the first 20 solution is
storedn %'%ﬁoras cﬁ%‘iﬂ@g% d&?%ﬁfﬁf‘ti - chanber contai ner and the second
solution is stored in a second chanber of the nulti-chanber container. 9.
The two-part bigarbo .01 qf | | L ol ution
conprises: 25 blg‘car bgﬁél?%la%uﬁc%hggyﬁérg‘g%%ﬂ%?wgh?go%%?gﬁé28 January

2004 25 10corEtractedmf gas pervieablelyoatatial. sol uti on of claim 7 wherein the m xed

10 7. A two-part bicarbonate containing solution comprising:
a first part including an alkaline bicarbonate concentrate having a pH -
ranging from 9.0 to 10.0; and
a second part including an acidic concentrate having a pH ranging from
about 1.3 to 2.5, the pH of the acidic concentrate effective to obtain, when the first
15  part and the second part are mixed together, a mixed solution having pH ranging
from 6.5 to 7.6 wherein the first part and the second part are separately stored

from each other until use.

8. The two-part bicarbonate solution of claim 7 wherein the first '
20  solution is stored in a first chamber of a multi-chamber container and the second

solution is stored in a second chamber of the multi-chamber container.

9. The two-part bicarbonate solution of claim 7 wherein the mixed
solution comprises:
25

bicarbonate mM 5 to 45;
“calcium mM 02t020;

30



solution conprises:, 5 10 15 20 bi carbonate mMM5 to 45; calciumnmMO0.2 to
2.0; sodiumnM 100 to 150; magnesiumnmMM O to 1.5; pot am%‘fgn% o 4.5;
chloride M 70 to 120; lactate MO to 60; and acetate . 107 11
The two-part bicarbonate solution of claim7 further conprising an osnotic
agent selected fromthe group consisting of. glucose; glucose polyners;
nodi fi ed starch; am no acids; peptides; and glycerol. 12. The two-part

bi carbonate solution of claim7 wherein the solutions are stored in a gas
perneable material. 13. A two-part bi fgr bonate solution for peritoneal
dialysis, the solution 25 conprising™a first part stored in a first
contai ner and including an al kaline bicarbonate concentrate, the al kaline
bi car bonat e congent r ahe tdapan gicarbphbteaolyitiog of claim alvbertein tBe ixedd 10. 0; and a
second part Is{.or ed in a second container and including an acidic 30
concent r at 8 WHECUREER: concentrate having a pH ranging from about 1.0 to
3.0 wherein the m xed solution conprises: 28 January 2004 26 5 10

bi carbonate MM 5 To 457 calciumnMO0.2 to 2.0; sodiumnM 100 to 150;
magnesi%m mMMO to 1.5; potassiumnmMO to 4.5;

bicarbonate mM 5 to 45;
calcium mM 0.2102.0;
sodium mM 100 to 150;
magnesium mM 010 1.5;
10 : potassium mM 0to 4.5
. chloride mM 70 to 120;
} lactate mi 0 to 60; and
acefate mM 0 to 60.
16
11. The two-part bicarbonate solution of claim 7 further comprising an
osmotic agent selected from the group consisting of: glucose; glucose polymers;
modified starch; amino acids; peptides; and glycerol. |
20

12. The two-part bicarbonate solution of claim 7 wherein the solutions
are stored in a gas permeable material.

13. A two-part bicarbonate solution for peritoneal dialysis, the solution
25  comprising:
a first part stored in a first container and including an alkaline bicarbonate
concentrate, the alkaline bicarbonate concentrate having a pH ranging from about
9.0 to 10.0; and '
a second part stored in a second container and including an acidic
30 concentrate, the acidic concentrate having a pH ranging from about 1.0 to 3.0

wherein the mixed solution comprises:



chloride mMM 70 to 120; lactate MM O to 60; and acetate MO to 60. 14.
The two-part bicarbonate solution of claim13 wherein sol utj tored
ina first container that is a first chanber of a nulti-ché%%%@ugéﬁ¥gﬁner
and 15 a second container that is a second chanber of the nulti-chanber
container. 15. The two-part bicarbonate solution of claim13 further
conprising an osnotic agent selected fromthe group consisting of glucose;
gl ucose polyners; nodified starch; am no acids; peptides; and glycerol. 20
16_ The two-part bicarbonate solution qgf, claim13 wherein the first and
second containers are constructed of aqﬁhs perneabl e material. 25

bicarbonate mM 510 45;
calcium mi 0.21t02.0;
 sodium mM - 100 fo 150;
5 magnesium mi 0to 1.5
potassium mM 0to 4.5;
chloride mM 70 to 120;
lactate mM 0 to 60; and
acetate mM 0 to 60.

10

14. . The two-part bicarbonate solution of claim 13 wherein solutions are
stored in a first container that is a first chamber of a multi-chamber container and

16 a second container that is a second chamber of the multi-chamber container.

15.  The two-part bicarbonate solution of claim 13 further comprising an
osmotic agent selected from the group consisting of: glucose; glucose polymers;
modified starch; amino acids; peptides; and Qlycerol.

20
16. The two-part bicarbonate solution of claim 13 wherein the first and

second containers are constructed of a gas permeable material.

25





