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SPECI FI CATI ON TItLE OF THE | NVENTI ON " Bl OCOVPATI BLE
DI ALYSI S FLUI DS CONTAI NI NG | CODEXTRENTS" BACKGROUND
OF THE | NVENTI ON 5The present invention rel ates
generally to nedical treatnments. More specifically,
the present invention relates to fluids or solutions
used for dialysis therapy. Due to di sease or
insult or other causes, the renal systemcan fail. In

renal failure of anyswéq,Ff@qu@;ﬁ sever al
physi ol ogi cal derangé&nents. Tnhe bal ance of 10 water,

g;gfeﬁlzn(gfga dﬁlI?E;@ﬂa%lC?gngggaywsf?iegn?oL?eis
Du

o TPE VBT Rl S L S N b ”?s[ein:namm »

ccamil at o i n biGSGRG Léﬁa%%&vﬁ”ﬂoweu alysis

processes. hav devised for 1h on of -
bl ereorie: PHRST B9l FeiSh petitbuds GRBEET okShyis.  More
sspotifigadtyntieb bresdie riveation (elittd us ifids ol solh@tions AREP Bdrt dialysis
qﬁross a concentration gradient. Exanples of dialysis
J8%ses incl ude henodial ysis, peritoneal dialysis

and heymfto| didedde! & msult or othdrRAREE,ahY Binfl §ysRA! BBMail, In renal
utilizes the patient's blood to renbve waste, toxins,

dntpre of @uy, cose.chere Brseeel phrsiolegical viprengsmentsnt Thesbalance of
Gv@eﬁ&eﬁhﬁi?ﬁlst(]@ gamex@éi, aysi Mg, @@ﬁ%ﬁ%@&cﬁeﬁﬁn b\ daily metabolic

patient's b IS punpe rou?h the mac
tied iogg & nmlgeser persibletia redab i Biyring rqnel faéura,rfdmc end

A Rlbds &F lﬁﬁoééﬁrhg‘ﬁlﬁ; 3@? ! 3‘9‘% et b dacfd%?xﬂa ke

henodi al ysi S oXI ns, ess wa e
am%ﬂméﬁﬁvéﬂbmi@ﬁﬂﬁﬁ@Spat|ent s bl ood and the bIood is

T useback, LG, B Bk A0l rRIPg A et o @

can | our’s an are general y per
aolmiexabyrdiﬁfusimrxtcmss aksani—petdnméﬂae membaue (dlffﬁnee ﬂﬂﬁte i‘x‘énsport)

458501 srperm O SRS T Pifs b GRS BoBse Rehd homodiatysis,
pertthndat) dinlysisendhaeofifrajpad, such as hennf|ltrat|on and

perit i.al ysis. annflltratlpn is
P oo e il Bt S epraT i Ems gt toxins
aﬁ&tﬁ&SssGr&iﬁerb’ﬁ:m/&B @Mﬁﬁﬂuﬂmq{an&fﬂisﬁdohmfwﬁherﬁ@dlmyﬁé)ﬂachms
throu filt 0 transnenbrane
gﬁr’é 15‘ - &otasters are serigdgnto the

ghﬁnﬂé wnaé buhdt aﬁsres GO BBRHeh RS blded %%StopAnaSﬁr@m\mé Rémddalysis
e filtered across the highly perneable
machine. Waste, toxins, and excess water are removed from the patient’s blood and

the blood is infused back into the patient. Hemodialysis treatments can last several

hours and -are éenerally performed in a treatment center about three or four times per |
week.

To overcome the disadvantages often associated with classical hemodialysis,
other techniques were developed, such as hemofiliration and peritoneal dialysis.
Hemofiltration is a convection-based blood cleansing technique. Blood aceess can be
venovenous or arteriovenous. As blood flows through the hemofilter, a
transmembrane pressure gradient between the blood compartment and the ulirafiltrate

compartment causes plasma water to be filtered across the highly permeable
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menbrane. As the water crosses the nenbrane, it

convects small and | arge nol ecul es across the

menbrane and thus cl eanses the bl ood. An excessive

amount of plasma water is elimnated by filtration.
Therefore, in order to keep the body water bal anced,
fluid nmust be substituted continuously by a bal anced

el ectrolyte solution (replacenent 5 or substitution

f I rnlen AL RO [ t] [

can be |62f used- gtlg{ éﬁ@‘“’%géﬁﬂ??‘*ﬁ%&g rlf%o?#%l%st gbn{‘agio%g :ﬂf%é eﬁllo

| égr@bhinetroentaneranddhis qlemse(srihe Bloodit iAondxcessivie mmputithef plasma

VeRp ' Vi I

Per | tgsneai gle(g €§1|tgs§u i ! I Z€S %é:rﬁ%g |%%§ﬁle bodhy, water balanced,
péflﬂifl mns lbmmﬁmmde:nntpmmﬂﬁby e balended &leetrolfie @olution (replacement
PEL 10 anous linging of.the bady .
c§{/| '%bﬁﬁ‘ﬁ “Hﬁ ‘ﬁ’g ‘fsé*ggjhﬁgﬁﬁgﬁ’lmtt?fl t@r‘gé’ﬁ“ be infused
veﬁlmelmtoathei aﬂa'ﬂll Ibloadrlms JeddingCpBb hemofilted (hledithtidg) or into the
natural. s er neapl rane. I n peritonea
d|3¥V§p@°§gh£?%Wﬁa g?%#ﬂ@?s sol ution is introduced

i Nt o theitprel dAMSRktEAY ithe/ prtieht’s 2ivh PetoRatich 88 8 semipermeable
A¢ter a sufficient period of tine, an exchange of

Bgeh dbgReHonHe! i the SHerabranas dningof Fheodyicavity that, due to
aﬂl@']ﬁ?ﬁ@@ﬂ@%&“bﬂblﬁ@d@é&@&s i &GS As RipabR B R¥hE209 Birural
suitable osnotic gradient fromthe blood to the
dfeipameeDl ?@%@Wﬁ?t wat er outflow fromthe bl ood.

Thi s ajyl @MRnéu BI.BR8 a{%ﬁgﬂ’soﬁ féﬁlﬁ}o\ﬂg %}9 t]{el ﬂéhgoneal

bal ance 'to be return bl oo

s@vur inghzing agaipiey Afta mewﬁfsmmemé of G, mvxdhynge of solutes
Lgh d| r vhes, of

DUOHE ol a6l A e SSOIRS SRl B oV BO8nRed by

eevitigeatuitehia bysots, graditd fvte thehdradt io igeadialgsand Weﬂmt water

0 £59N ousSflo eritoneal . di a
PG SRl BIGHS This Gl & PRS- PisheolSifibsg pd uid batance
deﬂerm’amﬁtto ahec blood N The tdiaysisodolition % kignply aﬁﬂﬁe@)&om the body
wei ght, to fect transpaqrt wat er and net ab
Rt b s St BRRRRES oEb PSR ChpRHOtRGHCieivss include
dextiieue Rebuliths PeMRAEAJEiabfkisheivigndal Glekiabd FaiRis and
and.i nexpensive, it has a number of disadvantages.

[SQRtRHoLSs Bpw PRIoRsHdiaAlYSS e dextrose 25 is rapidly

transgemiad gehtRed Bidlhes RSIhfidRN@uHn &éiﬁ%sel gl cBledtPution of
the | oss of ‘osnptic gradient and | oss of

d+¥% 49 H2oraby Bisiah WffP%B@%ﬁPOQ of gvaipr gad, mgptaplic waste products
laBloks R perilohed?@S ﬁmﬁg'%he i Sﬁs%t]fag ﬂﬁ%aﬁtﬁh%nogﬁemgl \atwelg safe

uItrafdtratlon c tics.of perito
@@41 meﬁmwe,dulm abr@mbmf disedvaniagee pBe&eusa gf e xmald sige, dextrose

? sﬂggl 1?%1 n%ﬁﬂBStch StH .Ctne ss , of . osmotic
|co ren al ysi solutlons ton a|n| fg'icodextTiN
araéles;nb amcbloss of Iltlyraﬁtraldna\bitbn ahoutIDtoahmirheinfismun dt ha been

St thae 0 ule ARABEBREARIAS o oA L AR Rt P couta e

impros@thbyeeplmngr glexteuseniwit Idtg@hncﬂﬁoalar Iweight isobstdnaes, such as

oepi.al. reaqui renment .f or erltoneal dla SiS.
PIOBPRE.” tPhle, 58 Rl leaSit! S5 Sy bt and
eebeme ﬁmhﬂ to bmdmkhmeanmmtﬁ rwitg cBd kthgel reing dRéfe.

typi cal fornu at ed an aci such as ..
pet welireHopRet etese refmGe Hof i thish bt gerilization
(lapmmﬁﬁhoeplﬁlf ﬁqm_ﬁﬁihent Por gRARNPAHAPIS AR if thef MicOfotNhilGied at
to peritoneal cells including nesothelial cells,

macr ophages and fi broblasts. In addition, even at pH
5.0 to 5.5, icodectrin can #hdergo degradation, t hus
resulting in a wide variety of degradation products

that can lead to the formati on of advanced gl ycation
end products (ACEs). AGES are believed to damage the
*peritoneal nenbrane and end of peritoneal dialysis

to sustain life in kidney di sease patients. :
Therefore, a need exists to provide inproved nedica




In a first aspect, there is provided a peritonea

di al ysis solutions conprising: a first part

conprising a first solution having icodextrin ranging
from100.0 g/L to 220.0 g/L, wherein the first part

has a pH ranging from1.5 to 5.0; and a second part
conprising a buffer solution having a pH ranging from
7.0 to 12; and the first part and the second part -
bei t xR AR g koo pit ity dtdiated at
andﬂ%ﬁéﬂggﬂgﬁ part é?g nixég rigr&?%n%gsvg?onyfntgﬁa.

a pat aoirhpH, such as a g baiwemddHd Sas garever thedew psl can cause pain on
provi.ded .an _icodextrij n- Ut f- Y Meloh :
P ARS8 o€ B, i B ARG o HelBRE RN Bl focpmetil
0/ Leells, rafopliaged hndafibkoblady. iTn additioh, ewineat pHNS Ot 5 5 icedextrin can

part has .a pH.rangin rom1.5to.5 0. .and, a secan .

Par e TR PEEe trr e sl G e AR tat can
bi g@&dﬁ@ @ Breidfien B@H&V@ﬂce& ﬁ@bhtroﬁ reg% PoddetsqRGE. AGEL are believed
and the first part and_the seco art hej.ng.s o qee s
cortstdamegsthe grdonsal Mmepbeme ks 1?61“1{0&?5 ﬁ%&g‘“ﬁﬁ’dw hife m
'secq yﬁﬁ&keﬁ&ﬁmﬁjxed prior to infusion into a -

pat1ent. I'n a third aspect, there is proyided a
per i t onghbrefbrealaymsied oxistsute ipervideormproved mypdical selptiqus that can be

sol uti.on ingl.udi L.Og.1. L ' i

Tog- i Prep RSl Bl il NP e A At eifditons, and
firibit gairtie feadityaapHeffartivily gsddr dming. Bedics] Shayapya sl $sedialysis
sogg%%gp conpri sing sodiumlactate and sodi um

bi nate .and having a pH ranging from7.0 to 12;

and the first solution and the buffer solution being

m xed prior to inf $&RIMMARKt O a patient to create a

resul tant sol ution including bicarbonate at no .

gr eat er Ig hérst Sspavtolbere is provided p paritbaenl dialysispebitiong grappsising:

is provided a peritoneal .dialys] QN
cofpargeniPie e PRSPl Rk foolith sffbios from 1000 gL 10
i codextdinwhaeagithe fifs part 18 a @IDtdnging fRR0.16 @Y £.0; and a second
lactic acid and an i norganic acid, wherein e first
parPertkaEESIEA PR SR Sevize 8 PELaEGE _fﬁ’ﬂh@ L ééo*ﬂ@ the first
sol ki AR dAdotd St ELRY s coiiliSbd GAIRKkSIcAGhA QR B part and
| actate and havihg a pH ranging from7.0 to 12.

| n the fecéndpagspemized pher © nRISIOR HUP d@dtiEtperi t oneal

dial ysis solution conprising: a first solution )

i ncl udi My i cockedt Ripect; athgiengs frroridad anQ igydexiris-trse, @olution

g/L and | actic aci.d erein.the fir

DargrRgen Gt Rt bl Lokith AL fodRanAcRR0 o1
SoGgind MdtRClcat Svirbgn ey firkg part Mas raapidiragzifg dom/16 tHa5.0; and a
12; and the first solution and the buffer solution .
beisaepndipre doghding a Pefersplydips somatiyng sy bigartogate and having
cr ul {4 ial s ' eine so
GocabE forsly AT PR 122088 e Hrt e Snc b felibeing
aspenstructet ené airanged diwit desifizst pat pabiheasecaidalajisire mixed prior to
sol.ution.conprising: a first solution including

i cdﬂé‘ﬁ‘PP?fﬁoP #ythg from 100.0 g/L to 220.0 g/L,

lactic q&h@ﬁﬁmﬁpaﬁﬁhhaﬂhﬁsﬁﬂa?ipagemﬁl&@E&kmchﬂdﬁcqmpﬁﬁng
an organic acid, wherejin the first part

F arigfigivian BEIB0Rg BYBE it PROEBE G LD A R A0 B
sodj i t G ' hl'i%il’l 18 ¥.5Q015Q); a buffer
12ghg2%%?%%ﬂf??gggggﬁgyﬁgﬁﬂgﬁgE{ﬁggbu_f%r sol ution,
beisolytioh xethppsingrsofiom fdctats ond jsedigma bisattioppfe and having a pH
create a resultant peritoneal dialysis solution that

does not include an am no acid. In a seventh

aspect, there is provided a glucose pol yner-based
solution conprising: a first part including a first
solution containing icodextrin ranging from 100.0 g/L

to 220.0 g/L and an acid selected fromthe group of

an organic acid, lactic acid, acetic acid, pyruvatic
acid, one or nore internedi ates of KREBS

“tricarboxylic acid cycle, and conbi nati ons thereof,




When m xed, the first part and the second part can

forma m xed solution 10 which includes, for exanple,
about 4.0 to about 10.0 (g/dL) of icodexttin; about

0.5 to about 4.0 (nEg/L) of calcium about 0.25. to

about 2.0 (naEg/L) of magnesium about 120.0 to about
135.0 (nEg/L) of sodium about 90.0 to about 110.0

(mEq/L) of chloride; about 30.0 to about 45.0

(rakEg/L) of lactate and the hie. The m xed sol ution

C an rdnfsBdm TTEAUEE and SHe @X¥EMRIRN AR bBFE soRNbO being mixed
| ess of bicarbonate, about 5.0 mM 15 or |ess of

hi sPrier tdnfugipe itp & patimit korpilhatdseitrt sHeli@pincluding bjcrbonate at

reitioneal dialysis solution of
thegggeseggﬂgléﬁﬁgggre has a pH rangi ng from about
6 5 to about fdurth afpecgl there rimtprovidéd tah @egtomezds é1a1y31s solution

nmer .solutjon to.the buffe soI t|on can inc

P ob i & bt ot skl e died B0 oL 10
presemd odi $440 8tk and a@w&@ﬁloaacimMQmme rﬂ‘r@@uﬁ hRga g1 ranging
a peritoneal dialysis solution. The nethod incl udes
pr efami hg ta>#% pad asetand iselytighaath Meliding a Suilen Gagprising sodium
whe s a glucose
pol%ﬁg% %?%gg%ﬁ%fghghgﬁﬁgg?gFﬁﬂ?at a pH rangi ng
from abolita fifth a:t];mcv;xtimni is pr@¥ididch peiiemealnlidlipss sudfiticarcomprising:

12 borsaalohon PRBAHa o R SBae R o #RePaarpapr and acte

sol pdill ORhdrEinOthe tst HUBAsON pHnltaﬁglﬂg Aok @8 to 28] B byi€kr solution
anot her enbodi ment, the Bresent di scl osure prOV|des a

met PRIEPIEINg SR lasipteipag hasiing # mEk Empgng drom Fdk toeds and the first
The 0 I f

ol A BE YIRS SORECPLERSLARKE PRL (G iaiBh oo @ patint o
sol ueiten rcsuhhluqbesitoaezgldu:dm@mioynﬂmt dodsarot ewhlttplaeanuno acid.

i codextr]

and wher 8 1eiEhaSissh ARF B R aLnet Bk s SR Paprisne:

aboplfirst sélufich @dbioWing 1cbd@xtrifiiraight @éml16@sty/It h)EZZK)l(T §L 13&ic acid
solution and the buffer solution to forma mx

sol %ﬂq R adivatment agsoh gotiRdudng 8 OEgNGtargn Wﬂlﬁ‘ieﬁl f#ﬁ grst part has
pat} ing. froth.5 b |5{ 0; yaeBui?é?%hﬁfonmsﬁﬁg%dﬁﬂﬁlactate and
perltone I a ?y3|s sol ution of the present

di skdvaraua Hhrasgiag fiions{. Oparlfz, imgcthe dirvigokutibn asd the buffer solution
sol yt.i on. e talnln cos

> cottend P et & (ot R BRARP e p P G oy it
par foliasm tﬁatmuesr@cngmdlt@iefammlﬁbauﬂd. 2.5 to about 5.0;

and a second part that include sodiumchloride and 5

sodi um Igct ab\Rn@Nskpbas aRrd i PlovRROUL oilicd@ AIAHE-thded solution
The fast part and ?he second part are so constructed
andcampranged fidh gart tdvdoding sfirspealyticargntabensisedsttipranging from
are o] ut f.us

e U B e ChMaT o el Bl ST B acic
r angtigadid, Oaﬂibﬂ(b@uﬂ pyrbvitie @bl whe 64 more mtermedlaﬂﬂﬁ of KREBS tri-
advant t he present disclosure,i royi de .

i np?aa%% i é‘F’Idt Bilen o 6P RAYAISPEE Y frin Bhe Bt gyt has a pi

advaRtRg e 1196 BIesedts fbsd FSY RGN 8 HERY kél8tion at a pH
peritoneal dialysis solutions which-can be nade at

phyzngngdiosm pR.to 12; and the firHi eeriope theawc@ui/m@g% wfconstmcted
t he,pr I Sel |
o <rRFRRRL) BBk 5 IR PL A8 BELHARIARY i fraion o
proﬂpﬂkﬂtw&@hmwEEv@mumamxadmanmqgsemmnmh&ubresent
di sclosure is to provide inproved
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gl ucose pol yner-based sol ution. Mot her

advant age of the present disclosure is to provide

gj usose pol yer-based sol utions that can be

effectively used during dialysis therapy, such as
peritoneal dialysis. 20Still another advantage of the
present disclosure is to provide inproved nethod of
produci ng i nproved sol utions at |east containing

i codextrins at physiologic pH Yet anot her

advant age of the present disclosure is to provide

nmedi cal theraples such as di al S

ol 59 P Bl Sie  Ea TP G £k PP Yt qEigps and
RRARGAE b aBBEle SOhe Hab B bebedd dinting madicilahtappsugnas dialysis

Fhrarin ¥ ettt SEBpLEEH o PO R PG RS E e

%%%ﬁ 1{_2)5]1 & H%fsedt JfutioRYERThd Eraseandisdidserefdag e esde BRIFSOlogic

OF THE FIGURESF 1.i] | ustrates.
gﬂuménﬁblnwmal tﬁiscé\?? degrefatt @?%‘F@d f[h’“a ‘? i pgyoved h

éﬁg_ %%h dHMkﬂwx
|nven |on AIL D SCRIPT O THE INVENTION
The pﬂmsteq:mqunmmw@membdﬁscd@rﬂ prpvidesadsopaion Ll adpast

ﬁ’u ac?m?l g a%g Q%?eﬂﬁnple an icodextrin, at a

usi g sane re speC|f|caIIy the -
pHeasgitg fromebbutohs te ke §.Otad gl @LEGS@}%WW PH aangipg from

s 5ol T i B e B S

V|de S rea tou st abl e
89 attAnQBd thatthe fire Yo asd thedibcond pet dre thied gnm:bggfusmn nto a

pol ymer - baseq sol ons of the e

Bl 2 A0 o NS B AR b 0y S
- RkiAGaddOMe m&&&uedlﬁuonﬂsunsw storilde s sammbwha:bzber of a multi-
bioconmpatibility, particularl. i e ugi.n

eaenbys aneRE B, <L GLHRG SR dFHEBRdap HPAIgE g pertonca
dialysis. By way of further example, the soletions can be provided separately as
concentrates and a mixing device, such as the BAXTER HOMECHOICE®, can be

" used to.mix the solution immediately prior to infusion.

The first solution is acidified with an acid, such as an organic acid (e.g., lactic -

acid, acetic acid, pyruvatic and all of the intermediates of the KREBS iri~carboxylic
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10Wth respect to dialysis therapy, the present

i nvention can be used in a variety of different

di al ysis therapies to treat kidney failure. D alysis
therapy as the termor like terns are used throughout

the text is meant to include and enconpass any and

all fornms of therapies that utilize the patient's

bl ood - to rempve waste, toxins and _excess water from

t hecip gyslen e iraie ped {pee dtydewaklarie acile feeilike yud sombinations
el [ h o ikt Lo HIALIAA | Aol 1T b WELUIBARP D) of
intermttent t erapi es and conti nuous eraplres use

f otcodshin antbather eormponentsl siwhbnantaldibe rcapmd(a CREgiesiuffh ehloride,

Com RO NRoAE | BRI i R g e ke e

5V ecoobduntionss fhaamﬁ i THerbatioshtiol \dludes omd ériere Somponents, such as

RN AR b BB U it i

arper betweﬂﬂUSaxk&rIBJ‘ ishdtr a$ Ilﬁsmdaﬁ (gQAMbD ala@fe] el OMS like and
arterLoveno (ﬁenndlaly3|s (CAVED) conti nuous
ar® Eh enodi afiltrati on (CAVHDF), conti nuous

ul t r af iwkdnahixed 106 Hr@das dndt @6 %&oh&%nfh%ﬂqgmﬁlayﬁixéd %Iutlon ‘
the |like. The icodextrin-based solutions can al so

10 s&buchnelndes, 9B pTammi abow i) 19 abentil A (gl hef icadgxtrin; about 0.5 to

e I g£E%§ | gﬁg! ' ' . .
aﬁggnna‘tteoe perit oneg']n?? H-]Iu;‘/b;éll_?;% dggﬁtzlt(g ou /Lﬂ'fg[\%’vyg% Csfom; about
pe2f-0onerbioutd] 38§ {inBo/d dftsndinn; labout 28).¢Ftor brext 110.0 (mEq/L) of

al I di a
SRR bSoR S 3t 43 OYEBL A EBrabihe B EERE' izt Hhason
~ fom ﬁuﬂmmtlndd;eﬁm axgmpley ghout 5 Rindviey lésa nf bicarbartate, about 5.0 mM
dIS I.t. S reci ated t.hat the present
15 ﬁ5 &]ﬁsugjélﬁ’qg%tgf’saélg cf’“%ﬁ 9T e gl ysi s needs, for
ex aﬁphﬁn dn{botdﬁleﬁfmtieQﬂ&wnéaD ﬂitﬁlﬁﬁts%ﬂhlﬂ&l oi’::tﬁé; })}e){ent ﬁ%cl%&&e has
[ e art _apprec es e inter
Pﬁ{ FhERP“E 65200 abEiafi (4 W%Psﬁaﬂ%@%a giwaq golymer
390:@%1 tb @Ratfeiofltish con MOBdHHTRES:2td dbbket:3.0n) may be

used in the in center, self/linmted care as | S . .
t he h&hwnother f:lpb@gment the presentfisg sgﬁﬁ%{ e‘@&cﬁf of%roducmg

20 9hpeMdRead Gialc/?ﬁﬁ rsofdiefd THe Imthdd Hn@ﬁ@estﬁeﬂéﬁﬁ a%WstSsolution and 2
di al ys ate ring any suitabl e dialysis therapy.
APHEF walafigr mereith the wion ipsludese glpense polyimet.cit exmmple,
CRBIRGIAMNY FH SnBing Frof aﬂoﬂ’f 1§ ?djaﬂoﬁf o S Rhd&R tthe"’lﬁfﬁ@r solution

repl acenment™ sol tt"on, I nfusion solution or the

dasiarg eanging o ehoat Ayto abewtt i2|and Mmjxing) terfigstFolution and the
CRHE BHAS [ herapy. In this regard,
f@% gcenengkﬁpﬁh oﬁéﬂﬁggﬁﬁilén solutlons or the like
25 nust regetssathed c;,mﬂmehmmtthapmait yhséle oaldgga hRtHod @

(BB R e ATHOER P RGons i oRs PR of a first

r sehitian endenbufich eslaginn whddeib Hi&ﬁirﬁlﬁsglilﬁdn maluﬂéﬁlgﬁco%@ﬁcﬁymer for

RRRPE sbdbroaliit i etos SR By LD Soaests S andhoha thy butte

, tshhmbii &ﬁ§lﬁtpH Ratitgl DEmCaboul MOl 00bodt VAL; ﬁb&ngJEt Ieast the first
{feren nen{s in zny sui tabpl e anDunt

30 sgiution gRd e PET soluRen dey dorn oyt F@W%@%F‘E‘“W&SH mixed

RbluGibn fnfo M8 Batichf) @ preferred embodi nent, the glucose
pol ynmer is icodextrin. For exanple, the first part

can include a first solution containing an i codexhin.
In an enbodi nent, the kodextrin is in an anount
rangi ng fromabout 15 100.0 g/L to about 220.0 W.
Further, the first part has a pH rangi ng from about
1.5 to about 5.0, such as 2.5, 3.0 and the like. In
this regard, degradation of the icodextrinbased

sol ution can be mnim zed during heat sterilization.
It should be appreciated that the glucose

pol ymer - based sol ution can be sterilized in any

sui tabl e way, such as filtration sterilization, heat
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30 enbodi ment, the second part of the glucose

pol yner - based sol ution includes a buffer solution at
a pHranging fromabout 7.0 to about 12.0. The buffer
solution can include, for exanple, sodium

“bi carbonat e, sodium chloride, sodium]lactate, one or

nmore amno acids with a plCl between 7 and 183, such
as histidine, glycine,. alanlne .etc.. .the like a

conbi ARGk ¥ anptapresgrbodiment, the periionel diabwsissolion ,ogflgcpresent
t Radioduhiengk Pﬁ‘t RELYRE L TRASERHISPLIHIANS a QfucbRGolymer, for

present |nvent on can include any suita Ie t

rexeimple, Eadextimp caleinnf anddmwmvm Iwhetsingbe St part gaSFaoPH ranging
HRMRLS: A9B S5 o0l o OJS&&% g&g@%@@&% 2 cfiBe and

e ofie or nofe Sul type and anoun
mbdmnﬁlaimianmﬂms lagpH oyfelnghtt’? tosahmtlla E@@ﬁltsslvarsﬂnihhea@cond part

AreiSE st Scen @R A% paR BB | Beoa i i Fpiped o

d6HD b nfixcdgohticn pli'orttdﬂ ElflishdhsﬁtOWaﬁem svhereincthel dﬁ;ed fsﬁintlon hasa

exanple | u C and/or the like. In an
ﬁgm"gﬂ%%érfgf*g Wecul ar wei ght osnotic agent

10 co t10

19 ¢ o An el O fle Ep{ WEbBEL i RRARE, IR A R Monca

dpbnissohfion.he second part can include, for exanple,
am no .aci ds, pep es and/or the l.ike. In.an . o
embodAertvaals BhibT PraPc ol e it df psehaf eniogent, ciasi
wﬁﬁﬁﬁt\xﬂﬁéﬂc@ﬂb@fna&mPﬁﬁaﬂ@gcpmt ranges from about 1%
to about 6% When_ the first part -and the_ second part

are mFWéféFl‘@ﬂ'@s abadbiepeee pbteorTRthEstledEe it 1o R{OY}Q% ggritoneal

' aﬂ]‘ Sl Aéwﬁﬁﬁﬁlﬂﬁﬂl%tl SDdedr-AMEBBE prBBuctd he smal |-

r wel ght c agent concentration of the
i codeMareaveh awenivawshget pHehe presem diselnserienisnip, previde dmproved

om ab 0.1 about 4% The pH can be
%‘c?fftp(ggqe{fg?sﬁé ‘é% any suitable pHw thin the pH

__ r ange Aasthei & ugsedhl deqresentrdisclesasnip keeprovide glukbse @nlybEbased

t t 7.0t bout 9.. f b|
Stlsins o o4 B Giectivcly Wagd g Gy agrtivs apch b ppritoneat

ashaRdi um bi carbonate, 20 bistidine, the |ike and

~-conbi nations thereof In an enmbodi ment, thedgH of the .

buf f eStil penthss pdvartase efifberrerdiisslatre B to progidg gproved method
gﬂgprgd Hg Ricl 83 EnS NeRBosiliftk icbab kSR 9{1%!“96@10 pH.

substituted wth bi carbonate so
b| c ar Ferabtheradvaitagead thegmbssnadisclostts is toyprovide mieilinalibgrapies,

Bibeenas sy B S8 UEL BER A o SRR ) Bl pusose

p@y&rlﬁgﬁgohmogsecond part are so constructed and

arranged that at least the first part and the sedclmg

part ardditivnlefdatpres ond advapieesplotie PHE! Jisplaryre Ate ed in,

the rst [

5P P oL b o8 ol PLANGADLEAR Bl IEATREEnd the
ed in a second chanber _of the multi-chanber

contai ner. 30It pﬁseﬁnﬁﬁmpmqvlemest he

conmponents of t e sol ution can be housed or _ contai ned

in aFig duiltuaivites maginense obimartbasedt gpBtign, stered i 2 contamer

pROLITE a5 ot S hOPRse inBifion.



present invention can be effectively prepared and
adm ni stered. In an enbodi nent, the present
invention includes a two part icodextrin-containing
solution in which each part or conponent are

formul ated and stored separately, and then m xed j ust
prior to use. A variety of containers can be used to
house the two part gl ucose pol yner-contai ni ng -

sol uti on, sUpTAT AERHSIGEPRIN BRIGIPNVEeroN | asks

or bags) that are connected by a 5 suitable uid

CoMUNikAbie@it FRERARA! Hidds IR vl BastoR®BN tiaBsis solutions as well

mul ti-chanber container or bag can be usedto house

ot remsthady ofteaneGaiyong mdusiie seme. dEresrceificaly, the owdsenidhvention

10

15

20

“which is_ closed by, for -exanp

25

30

LS5 ool ee W BB R BPPisod Es ST IR thcapy

can be provi separately as concentrate
mend g pdesidadess readyhtoase nhd sEMXFERLHIGNVBOCHDIeTR(sTY discussed, the

b ' he. sol uti.ons i nredi at el rior t C g
B8 dubigBbibol i e ek LR ol B e Wpbysioogi
cpHt andhevithf erinistabrghrgse fdegmidiiohi prgdwond aHlids npretidesi fgproved

a, bi car t e- bas sol utj.on . of t resent .
BTGByt Ay T g SevREEGY, push as peritonea
chialysier 12 and a second chanber 14. The interior of

the co iner is djvided by _a heat seal 16 into fwo .
chambel 8 rspec Ffbéﬂﬁﬁﬂs &hesppy BEiPETEY TTYPAEOR fe bedtedhineariety
Candiberefd hIFGS tHePlpfos 36 B4t Alithes TAIRE " Didist¥asy b ABt&m or
seal . In an 15 enbodi nent, the container can be

dliks tgmes areieed Sagnghonithe fextirapeant i japludasand gycepashanysand all
b _ H . _
hfbnﬂs BERkrapRE that Iz ML &ghﬁe‘ﬁ@ﬂfggﬁ t&{%?{r})%: %ﬁte,ltgfjgé t§.1§11he&:xcess

as a frangible connector 18 to sea Iy coup
fwetst fremathpanatiant. t Sudhhiberspiesnuick aismodialysis, Themafiltratios. and

spl O o _ - o
frangi g: e 8%’2%%%‘%%%%k%ﬁbr oEeni. leg%%ﬁélgﬁu%lg{mmlms used for
camtinione rengl replacaripant the2apy {CRBAS s Thevoonbionaus ttherases include, for
having, f ex L[ ferent | S. Shown |n -
RSB | Ry CE3Bs SdaREA0N | GEHTS coindblE] Vehdhenous
debthodifiretion §OWYH)S ecomtitsous vehdvenduisriemodiabsie € CVVAINL contiguous
formul ati on of .SO ' f the present inventian, .
YebRendie Bl \RPEE . asis 5t G vt Pomdiration
t (@ 2808 bein youfa thbﬁ@vehbll& Hehfoﬂialﬁ@iﬂh@l—ﬂﬁﬁcdnﬁnﬁm arteriovenous
atient.. vi.a, r e, .a patient!s adm nistration .
Disrmotiniearion (OAVEDIeoneBubiia TSR0, RiFiofh o ipmitient
IbndodlyisSdrngk @ikBOr Thel ﬂb&xﬁ‘fh—-lﬁis&@ @&hﬁiﬂx_sg a8 r%&){ E&T}lsed during
e, a solid rod (no L.
eERyal dialysthingludingofon exqupple. Copiiuops aubupterst ReriengaldHiglysis,
ARl ebint N ?ﬁl}i’t&%ﬂ?tdjﬁmt&nﬁﬂﬁu@! flow NAERREA128ER% and the like.

connect s chanber 'to a patient''s adm ni stration

| Bughers eiépugh the presentdnvantion, in a0 ewhedimeiecaadgidiged ip methods

SERE o G Bkl 1M hch DR RAhEipuly AER or disesse, i
rebduld be hppreaatedythgt the presenthinyesbiyn ican be wsed dorf acoindidiysis needs,

R G L bl Mo shBbe RIIG of EnZ Ml gro

tappiecipies. t fhe inteodistent iformy asfe therapy| (i, denofilttaion,phasaliilysis,

[ Iy Of). t.hi he f.irst.chanber 12 IS .. .
Pt ol e b pcfron] Wi P SRR el Piiced
tchre as wef) emnhemoketimgsh chanber can be properly nixed
once the transfer fromthe second chanber to the

first chanber has occurred. Thus, the multi-chanber
bag 10 can house at |east two solutions that after 5
mxture will result in a redy-to-use dialysis

sol ution. An exanple of the nulti-chanber container

is set forth in U S. Patent No. 5,431, 49& The

mul ti - chanber bag can be nmade from a gas perneabl e

mat eri al, such as pol ypropyl ene, polyvinyl chloride

or the Iike.
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jn an enbodi mrent the container can be nmade wth a gas
barrier in any suitable 10 way. For exanple, the gas

bat her can be in the container material.

Al ternatively, the gas bather can be an over pouch, a
secondary liner or the like. The gas bather can be
conposed of any suitable materials. In an enbodi nent

the gas barrier is conposed of ethylvinyl acetate,

pol yvipyl. di -0 | o) . e I pyl

Bt at B o BN, She PUEARCHIRS 121c(C o] B bo used a5 a
métebysite [during ehy dititaiplep dialysis rtherapyat dtembiivednothd Solutions of the

c ' | QF ereof.. . . It . l.d. be appreciate

¢ SRR LB, LS Yapinisercd ok SR, Bloch B £ aoement
meoiutioac infndeh Solotiora oy dlid ke dafing diafysis ahérapy) Opastidulaly @uing
mat erical s and confiqured i .nunber of suitahle wa .
ST e oo et e i it Tshae o o s diusion
| soletivink orthe Hite st Abdeptiiyvrl aontir@bsly &l @sla t a5 a substitute for
adm ni stered W hegggti ent duri n%gfr]rredi cal . 20 t herapy.

FOt REKSHYD PO RePlege et Balih BpiceihrromeY fhdioe oppfinuots renal
VeplbEndnhtBrabR e i isSlegs A B@ber Sk bhldAde ihBe patient’s body can
i codextrin-based_sol ution of the present invention
c%ﬁﬁf@éh%ﬂ_ﬂwtﬂmﬁﬁird ef fectivel i made and adni ni stered

to therakhicef pdiiRB bed SAERRE ¢ dent inventioghgan include a
gl ucose pol ymer -based sol ution can be prepare y
nyaxiefYf diffora sommpansnis dn any gyitalde amennysEhe solution at least includes

: > | ) )
R RR! e Iea it b (o BOE SRl BEbGABE 8 Ul Wrymer
4is Geodexteitpo For &0andpl¢, gthel (G)yst pbrtico decatde janfirst et orOodntdining an
A. 0. (nEa/L)..of .cal ci about 0.25 to about, 2.0
Aot dn Bl Sntelornc oGt otRB I8 1 o afigut AR s Bbout
(19B4) g/1) toodboat@AD.0nyL. aBmther, 98: fist pairtdhoapH i} forrabdu) 1.5 to

e G S8 AR o B e Aol or o codextin-

ehasadploftiod lagn Bt wefinGeddudirg Heatstdrlichislle BRI Be Qppreciated
gﬂﬁﬂi‘or | ess .of 30 %ﬂgﬁr bonat%, ahout 5.0 mM or | ess

t e HPrHRORE-RasTh PR R Pe merlizsl in any syigblgvay, such as
GTHRRdL "R Tizafidke HEaX BfbrifiRdiich] SBarh aferBizRidn! 3BMbiMG keAMation
ab@ut 6.510 _aBout, 7.4. The pH stabilizer of the
$8 'WW%QH"%HQH@- uded in the mxed sol ution,
i N anTROBRIHAERh ind it mumEP M it A0 Hd G e QHli amounts
25.0 nEq/L to about 45.0 nkq/L. The icodextrin-based.
96 PempAnts fraddifion tojghicase podperti Fesrerample.tbe finw par icindes an

S S G5 SRR B
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Byerwagdiatst ofxthepKBEBSxthpitesyli¢ acidecysieds emtinpugogintdcah (e.g.,
e R B Rt e e e o ety the it
éantionlDcludes-aba@01 (.0 to about 220.0 (g/L) of icodextrin, about 5.0 to about
10.0 (mBg/L) of calcium chloride dihydrate, about 0.5 to about 2.0 (mEQL) of
magnesium chloride hexahydrate, the like and combinations thereof.

The second part can include a variety of different and suitable materials. In an
embodiment, the second part of the glucose polymer-based solution inclides a buffer
solution at 2 pH ranging from about 7.0 to about 12.0. The buffer solution can include,

for example, sodium bicarbonate, sodium chloride, sodium lactate, one or more amino
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ral cium Chl oride di hydrate (nEg/L)5.0 -10.0 Magnesi um
Chl ori de | aexahydrate (nEq/L)0.5 - 2.0 HCl for pH

adj ust ment between 2.5 and 5 0 COMPOSMON OF THE

BUFFER CHAMBER 15 Sodi um Chl oride (nEcilL)50.0 -

150. 0 Sodi um Lactate (nfF,q/L)50.0 -120.0 Sodi um

Bi carbonate and/or Flistidine for pH adj ustnent

bet ween 8.0 and 9.0 COVWOSMON EXAMPLE TWO ~

200aVREE oA LICOSE . .
> 'h?}:(%bext rin (g/ I’_)Sdfz%y\%di um %I o’rdféc%{egac" the like an

Chanber)
( gpmpmegz@s@&re@ﬁym Chloride Dihydrate (g/L)0.40
e A LA NI e K S 0 s
ConveaBinTKiaDkichie BuF SERbISHANBER eS| amoGhbefladdifional components.
For example, the solations of the preéent invention can include one or more of any
‘'suitable type and amount of small molecular weight osmotic agents, such as glucose,
glycerol, amino acids, peptides, the like and combinations thereof The smail
molecular weight osmotic agents of the first part can include, for exampie, glucose,
glycerol and/or the like. In an embodiment, the small molecular weight osmotic agent
concentration of the first part ranges from about 1% to about 6%. The small molecular
weight osmotic agents of the second part can include, for example, amino acids,
peptides and/or the ijke. In an embodiment, the small molecular weight osmotic agent
concentration of the second part ranges from about 1% .to about 6%. When the first
part and the second part are mixed and combined to form the icodextrin-based solution
of the present invention, the small molebular weight osmotic agent concentration of the
icodextrin-based solution, in an embodiment, ranges from about 0.5% to about 4%.

‘The pH can be adjusted to include any suitable pH within the pH range as
discussed above. For example, the pH can be adjusted to about 7.0 to about 9.0,
preferably to about 7.0 to about 8.0, using a pH stabilizer, such as sodium bicarbonate,
histidine, the like and combinations thereof. In an embodiment, the pH of the buffer
chamber can range from about 9.0 fo about 12.0. This pH range can be effectively
used when lactate is substituted with bicarbonate so that bicarbonate exists as
carbonate. This would eliminate the need for a gas barricr overpouch to contain CO;
within the solution. ‘ |

In an cmbo&jment the first part and the second part are so construcied and
arranged that at [east the first part and the second part are mixed prior fo infusion into a
patient. For example, the first part is stored in a first chamber of a multi-chamber
cbnta;iner and the second part is stored i a second chamber of the multi-chamber
container.

It should be appreciated Athat the components of the solution can be housed or
contained in aﬁy suitable manner such that the glucose polymer-based solutions of the
present invention can be effectively prepared and administered. In an embodiment, the
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Sodi um Chloride (g/L)7.42 Sodium Lactate (g/L)6.15 30
Sodi um Bi carbonate (g/L)0.58 pHabout 8.2 to about 8.7
| CODEXTRIN AND | ONI C COVPCSI TI ON OF THE M XED

SOLUTI ON I codextrin (g/dL)4.0 -10.0 Cal ci um
(nEg/L)0.5 - 4.0 Magnesium (nEq/L)0.25 - 2.0 5 Sodi um
(mFg/ L) 120.0- 135.0 Chloride (nPg/L)90.0- 110.0

Lact ate (nEq/L)30.0 -45.0 Bicarbonate or Histidine

m)r ch! h\éenitlgn meﬁdm%Rfliﬁﬁ %&%%oﬁtg%s&iw{{m &R &0h part

or 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 glucose polyme:r—contéiuing
solution, such as separale containers (i.e., flasks or bags) that are conmecied by a
suitable fluid communication mechanism. In an embodiment, a muli-chamber
container or bag can be used to house the separate components of the solution as
previously discussed. By way of further example, the solutions can be provided
separately as concenirates and a mixing device, such as the BAXTER
HOMECHOICE®, can be used to mix the solutions immediately prior to infusion.

Figwre 1 illustrates a suitable 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
confainer is divided by a hcai seal 16 into two chambers. It shounld be appreciated that .
the container can be divided into separate chambers by any suitable seal. In an
embodiment, the container can be divided into separate chambers, such as two
chambers, by a peel seal. The mulfi-chamber container 10 also has 2 frangible
comnector 18 fo sealingly couple the first chamber 12 fo the second chamber 14. To
mix the solution within the multi-chamber bag 10, the frangible connector 18 is
‘broken.

The first container or cha;nber 12 includes two port tubes having, for example,
different lengths. As shown in Figure 1, the short port tube 20 can be utilized to add
other constituents to the first chamber 12 during formulation of the solution of the
ﬁresent invention, if necessary, The long port tube 22 can be utilized to adaptedly
couple the first chamber 12 to the patient via, for example, a patient’é administration”
line (not shown). The second container or chamber 14 has a single port tube 24
extending therefrom which is closed by, for example, a solid rod (not shown). In this
regard, it is not possible to add any additional constituents to this chamber and/or
connect this chamber to a patient’s administration line such that the chamber 14 cannot
be adapted to deliver its constituents to the patient.

In an embodiment, the transfer of product within the mnlh—chamber bag 10 is
thereby initiated from the second chamber 14 to the first chamber 12 such that the
components of each chamber can be properly mixed to form the icodextrin-based
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properly mixed once the transfer from the second chamber to the first chamber has
occurred. Thus, the multi-chamber bag 10 can house at least two 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 multi—dhamﬁer bag- can be made from a gas permeable material, such as
polypropylene, polyvinyl chloride or the like.

Jn an embodiment, the container can be made WIth a gas barrier in any suitable
way. For example, the gas barier can be in the container material. Alternatively, the
gas barrier can be an over pouch, a secondary liner or the like. The gas barrier can be
composed of any suitable materials'. In an embodiment, the gas barrier is composed of
ethylvinyl acetate, polyvinyl dichloride, a copolymer of ethylvinyl 'écetafe and
polyvinyl dichloride, other suitable materials including polymenc materials and '
combinations thereof,

It should be appreclated that the container of the present mventlon can be
manufactured from a vatiety of different and suitable materials and conﬁgured in a
mmber of suitsble ways such that the icodextfin-baéed solution of the present
invention can be effectively formulated and administered fo the patient during medical
therapy. For example, the second chamber caun be larger in volume than the firsi
chamber such that the icodextrin-based solution of the present invention can be readily
and eﬂ'ectiveiy'made and administered to the patient from the second chamber.

The ghicose polymer-based solution can be prepared by mixing ‘ai least two
parts prior to use. In an embodiment, the mixed glicose pdiymcr—based solution of the
present invention at Ieast includes about 4.0 to about 10.0 (g/dL) of icodextrin, about
0.5 to about 4.0 (mEG/L) of calcium, about 0.25 to about 2.0 (nB/L) of magnesium,
about 120.0 to about 135.0 (mEq/L) of sodmm, about 90.0 to about 110.0 (mEqg/L) of
chloride, about 30. 0 to about 45.0 (mEg/L) of lactate, the like and combinations
thereof. For example, the mixed solution can include about 5.0 mM or less of
bicarbonate, gbout 5.0 mM or less of histidine and combinaﬁoné thereof

 In an embodiment, the mixed solution has a pH ranging from about 6.5 to
about 7.4. The pH stabilizer of the second part can be included in the mixed solution,

10
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EXPERI MENT ONE This experinment was perforned to
determ ne the effect of pH on the stability of

i codextrin (7.5% solution). Stability of icodextrin
was assessed by nmeasuring the absorbency of.

i codextrin solutions at different pH val ues before
and after sterilization: 30 Pre-sterilization (pH)
Post-sterilization (pH AU 284 nm AU 228 nm5.5* 5.4

OinQGA 2mBodirhéntAinGn Imou Iﬁjging(ﬁmﬂmut 25.0 mEg/L to about 45.0 mEq/L.
The icodextrin-based solution includes, in an embodiment, a volume ratio of the

icodextrin-containing solution and the buffer solution that ranges from about 3:1 to
about 1:3. B

By way of example, examples of the present invention will now be set forth.

COMPOSITION EXAMPLE ONE
COMPOSITION IN GLUCOSE POLYMER CHAMBER
Toodextrin (g/L) 100.0 - 220.0
Calcium Chloride dihydrate (mBq/L) _ 5.0-10.0
| Magnesium Chloride hexabydrate (mBq/L) 05-2.0

- HC1 for pH adjustment between 2.5 and 5.0

COMPOSITION OF THE BUFFER CHAMBER

Sodinm Chloride (mEg/L) _ B 50.0-150.0
Sodinm Lactate (mEq/L) : 50.0 -120.0

" Sodium Bicarbonate and/or Histidine for pH adjustment between 8.0 and 9.0

20

25

30

COMPOSITION EXAMPLE TWO
COMPOSITION IN GLUCOSE POLYMER CHAMBER (Large Chamber)

Icodextrin (g/L) 121

Sodinm Chloride (g/L) - 4.22
Calcium Chloride Dihydrate (/L) " 0.40
Magnesium Chloride Hexahydrate (/L) 008
Sodium Lactate (g/L) 3.50
pH ' ~ about 5.0 to about 5.4

COMPOSITION IN BUFFER CHAMBER (Small Chamber)

Sodium Chloride (/L) - e 7.42
Sodium Lactate (/L) | 615
Sodium Bicarbonate (/L) 0.58
pH _ ) about 8.2 to about 8.7

11
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3.5 3.5 0.013 0.010 3.0 3.0 0.011 0.010 2.5 2.5 0.016
0.014 *This was a commercially available icodextrin
sol ution. The renmi ni ng solutions tested pursuant to
EXPERI MENT ONE wer e prepared according to an

enbodi nent of the present invention. 5 The data
of EXPERI MENT ONE suggest that the degradation of

i codextrin could be reduced by nore than 50% by

it | RBRRARANE IQNCLORR OBIER! OF i ped ot o

?mﬁﬂaﬁ?&@&%@f Ideﬁ?tr;ntLhaF rgsu{ts inTﬁ Gh&?@@ of
o r weight o e icodextrin. e m
SR Y, ot P

odextrin
Magnesium (mEq/L) 0.25-2.0
Sodium (mEq/L) : 120.0- 135.0
Chloride (mBg/L)} 90.0 - 110.0
Lactate (mEq/L) _ 30.0-45.0
Bicarbonate or Histidine (mM) b NMT 5.0

As used herein, the term “NMT> means not more than.

ICODEXTRIN CHARACTERISTICS

‘Weight Average Molecular Weight 10,000 - 20,0600
Number Average Molecular weight 4,000 - 8,000
Polydispersity 1.0-4.0
Fraction > 100,000 o NMT 1.0%
Mono, Di, Tri- Saccharides NMT 5.0%
Linear Polymers (alpha 1,4) NLT 90.0%
‘Branched Polymers (alpha 1,6) NMT 10.0%
Aluminum (10% solution) <10 ppb

Adqueous Solubility :  NLT 22.0%

Heavy Metals | <5ppm

As used herein, the term “NLT” means not less than.

DEGREE Oi? POLYMERIZATION OF ICODEXTRIN (DP)

DP greater than 20 >75%

DP greater than 40 >50%

DP greater than 80 : >25%
EXPERIMENT ONE

This experiment was performed to determine the effect of pH on the stability of
icodextrin (7.5% solution). Stability of icodextrin was assessed by measuring the
absorbency of icodextrin solutions at different pH values before and after sterilization:

12



10 chanber is where hydrol ysis and degradation are
m ni mal . EXPERI MENT TWO Thi s experinent was
performed to determine the pH of the m xed sol ution
that was prepared according to an enbodi nent of the
present invention. Part One sol ution was
prepared by m xing the foll owi ng conponents in 1
liter 15 of solution: Icodextrin207 gns Cal ci um

hl or.i.de. d dr ateQ. 71 .0 g j chl ory -
Felriation Tty Ch GG Rl RES A S s e
to 3. .ol ution vol umes%8 niL Par t0.0220 sol ut i @bddnas
prepared by m xing fol] ow ng conponents in 1 1] -of
sol ut i%h: Sodiun1ch|or*§e8.44 ginsrbs‘ﬂ odi um 0bfd

| act atgey. 03 gns Sodi ung.bi car bonat e teglded t o ad.asl
the pHto 8.3 Solution volunel332 ni The Pgm One
and P&4 Two sol utions>%ere conbi néP¥o form a®M%ed

solution with 10 the fpkl ow ng conmgsiet i on: 0.014

*This was a commercially available icodextrin solution. The remaining solutions
tested pursuant to EXPERIMENT ONE were prepared according to an embodiment of

the present invention.

Th'e data of EXPERIMENT ONE suggest that the degradation of icodextrin
coﬁld be reduced by more than 50% by adjusting pre-sterilization pH between 2.5 and
4.0. It is noted that too acidic of a pH results in hydrolysis of icodextrin that results in
a change of the molecular weight of the icodextrin. The optimum pH of the icodextrin
chamber is where hydrolysis and degradation are minimal. ‘ .

EXPERIMENT TWO

This experiment was performed to determine the pH of the mixed solution that
was prepared according to an embediment of the present invention.
Part One solution was prepared by mixing the following components in 1 liter

of solution:

Icodextrin 207 gms
Calcium chlotide dehydrate 0.710 gms
Magnesium chloride hexahydrate 0.140 gms
HC1 added to adjust the pH to 3.0

Solution volume 758 mL
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I codextrin7.5 gnmdL Cal ciunB.5 nEq/L Magnesi unD. 5
nEg/ L 15 Sodi unml32 nEqg/ L Chloride96 nEqg/L Lact ate40
nEq/ L PH7.0 20The results of EXPERI MENT TWO i ndi cate

that the two part solution prepared as di scussed

above pursuant to an enbodi nent of the present
i nventi on has a conposition that is ideal for use in
peritoneal dialysis The two part solution and the use

of p R

PN B b e e

g koloose polyner-based sol uti ons that can be prepared

with 25 inproved stability, pH and thus enhanced

bi oconpatibility. It should be understood that

v Boidimschidrideges and nodifications to the pre&sErnksy
preferr enbodi nents descri bed herein wll
&% ﬁg?@ those skilled in the art. Such ﬁgﬁﬁ@é
argbdisibitirbaiale@sedrandjne hestetod.s hout departing from

the spirit and-scope of the present inventign n$

WiXOHBIGR YORENi shing its intended advantages.!3#4mis 30

therefore intended that such changes and

modi fi cati ons be covered by the aggended . . )
The Part One and Part Two solutlons were combined to form a mixed solution with

the following composition:

Teodextrin ’ : 7.5 gm/dL
Calcium 3.5 mEq/L
Magnesium 0.5 mEg/L
Sodium _ : 132 mEg/L.
Chloride 96 mEBqg/L
Lactate 40 mEqg/L
pH | 7.0

The results of EXPERIMENT TWO indicate that the two part solution
prepared as discussed above pursuant to an embodiment of the present invention has a
composition that is ideal for use in peritoneal dialysis. The two part solution and the
use of pH adjustor in a manner described above pursuant to an embodiment of the
present invention provides glucose polymer;based solutions that can be prepared with

proVed stability, pH and thus enbanced biocompatibility. :

It should be understood that various changes and modlﬁcanons to the presenﬂy
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 intended advantages. It is
therefore intended that such changes’ and modifications be covered by the appended

claims.
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Cainms The invention is claimed as follows: 1. A
peritoneal dialysis solutions conprising: 5a first
part conprising a first solution having icodextrin
rangi ng from100.0 g/L to 220.0 g/L, wherein the
first part has a pHranging from1.5 to 5.0; and

a second part conprising a buffer solution having a
pH ranging from7.0 to 12; and

the first part and the sqggfjgk part being so
constructed and arranged 10that the first part and
the second part are mxed prior to infusion into a

patyiRNhventidn is (MmPERI opBR! di al ysis solution of -
claim1, wherein the buffer solution conprises sodi um

| acl at e.A pgBomuabdigypissoltiens @hwitgwigs sol uti on of

cl aj ot first. sal-uti [ I j

oL ALt DR 5 LBy BN T ROTEERE b i o
a fA209te/bawhereinchaiiisngarcims iaebtexting frorah§ in§0fandm

100.0 g/L to 220. gﬁL and.lacbhﬁ.ZO?aid wherej.n the
first part h&§°%?“8+1=‘i SAGPHYNE P SIS s8Tyrign Baying 3 i ranging
a SEPN® tpabtandncl uding a buffer solution conprising
sodi um bi carbonate and having a pH ranging from 7.0

to-12; and the first ppst niditlq seperd papingre contnrtpdgad arranged
bei 0  fisr St
andPUE LSRR AChPSBRFLA LERAE A ko MRkl hB's AL
a pat i ent.
2. The peritoneal dialysis solution of claim 1, wherein the buffer solution

comprises sodium lactate.

3. The peritoneal dialysis solution of claim 1, wherein the first solution

comprises lactic acid.

4. An icodextrin-based solution comprising:
a first part including an icodextrin ranging from 100.0 g/L. to 220.0 ¢/L and lactic
acid, wherein the first part has a pH ranging from 1.5 to 5.0; and

a second part including a buffer solution comprising sodium bicarbonate
and having a pH ranging from 7.0 to 12; and

the first part and the second part being so constructed and arranged that

the first part and the second part are mixed prior to infusion into a patient.
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25 30 5.A peritoneal dialysis solution conprising: a
first solution including having icodextrin ranging
from100.0 W. to 220.0 g/L and lactic acid, wherein
the first part has a pHranging froml1l.5 to 5.0; a
buf fer solution conprising sodiumlactate and sodi um
bi carbonat e and 5having a pH ranging from7.0 to 12;
and the first solution and the buffer solution

beiqg m%?&ht éapﬁiaf}@isisglﬁlﬂéﬁ Q&Hn%fyir%i a patient to

create a tresultant "solution i udi ng bi carbonate at
no adfiretaobrtion ieriudingrhmling icode36inapging fromeHIO0.0dd/hlty 82450 /L

| ut,i i sing; i rst |yt i t di
" ctEPe RPN s Bl Al S b ERaBERL SR M
lactic adhuffehnduidih doRQrigiRRisediasilebtatvBRd &diunh BRafbbhfé and

part has a pH_rangin? froml1l.5 to 5.0; and
a JdBEBsa rEbrapeing opnr 0 19 h&1a8di ng a buffer conprising

sodi um kRckat &1 aha *ﬂfevwmr So b MY Mlkell bAR t6-ifFubi®n into

12. 7. A peritoneal dialysis solutionconprising: a -
fi ragratiew|toticote a nagliliadi sodption detducting icarhorgiteny nbrevgater than
10%.0 g# to 220.0 g/L and lactic acid, wherein the
firng% t has a pHranging from1.5 to 5.0; 20a
buffer solution conprising sodiumlactate and having
a mﬂrangin%fron] ] ; ..
6. A’peritoneal dialysis solution comprising:
a first solution part including icodextrin ranging from 100.0 g/L to 220.0 g/l
lactic acid and an inorganic acid, wherein the first part has a pH ranging from 1.5
to 5.0; and k
a second solution part including a buffer comprising sodium lactate and

having a pH ranging from 7.0 to 12.

7. A peritoneal dialysis solution comprising:
a first solution including icodextrin ranging from 100.0 g/L to 220.0 g/L and
lactic acid, wherein the first part has a pH ranging from 1.5 to 5.0;

a buffer solution comprising sodium lactate and having a pH ranging from
7.0 to 12; and

the first solution and the buffer solution being mixed prior to infusion into
a patient to create a resultant peritoneal dialysis solution that does not include an

amino acid.
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7.0 to 12; and the first solution and the
buffer solution being mxed prior to infusion into a
patient to create a resultant peritoneal dialysis
solution that does not include an amno acid. 25 30
8. A peritoneal dialysis solution conprising: a first
solution including icodextrin ranging from100.0 g/L
to 220.0 g/L, lactic acid and a pH adj ust ment agent
not B.ncl ulliperifonesal dialysusiseludicn chmmfsengei n the first part

has a rangi.ng from1.5.t0 5 0;. 5 ffer itpon .
conot MET w8 et dodin Ruehasony At tafdl dy hoti
f r onacld hdtapH djuament agent not MElulling Sk of@hidtabNwAAintthefirst
buffer solution being mxed prior to infusion into a

pat | &4fthag 8 pErangiag Homdsutoalit peritoneal dialysis
sol ut! on J e G9GRnUMpHBAE YSuft el B0 B6Ha ot fing from

gl ucose pol yner-base i on conpri sing:
part7.9 fclydnchg a first solution containing icodextrin

rangi ng fro 00.0 a/L .tq: 220. /L and.an acid . . .
sel ect ed ﬂir“? ’g?lsﬁl sl"ﬁ&“’ﬁ%ﬂﬁl‘g H‘eglf“%gfrﬁ‘jg‘l’%a ﬁp:@g izl priog £q nfusion into
aci th pafiefitd Gred@e iadesul¥it\périonsal ARl is sBRE0R EhalBES not include an
internedi ates of KREBS tri-carboxylic acid cycle, and
contiHeq #%ths t hereof, wherein the first part has a pH
ranging from. .151.5 to 5.0; and a second part

i nclBudi ngA gluoesef peiynsaptbasddenlutibn eomptisirngi ng from 7.0

to 12; and the first part and the second part being

SO @@ patd aricRAiBNIfRY SR BRAGohBRingibRickirnShn B8 froR160.0 /L.
the second part are mxed prior to infasion into a

pat iteA20-0 ghherndian agid selseipd, ﬁg@ﬁh%gsregp ploan wremie aaid lastic aeid,
aci g8eric acid, pyruvatic acid, one or more intermediates of KREBS tri-carboxylic
acid cycle, and combinations thereof, wherein the first part has a pH ranging from ..
1.51t05.0; and | '
a Secoﬁd part including a buffer solution at a pH ranging from 7.0 to
12; and the ﬁrst part and the second part being so constructed and arranged that
the first part. and the second part are mixed prior to inﬁisioln into a patient,

wherein the solution does not comprise amino acids.

10.  The glucose polymer-based solution as-claimed in claim 9, wherein the

buffer solution cdmpfises sodium lactate,

11. - The glucose polymer-based solution as claimed in claim 9, wherein the

buffer solution comprises sodium bicarbonate.

12. The glucose polymer-based solution as claimed in claim 9, wherein the
buffer solution comprises sodium lactate and sodium bicarbonate; and the ﬁrst.
solution and the buffer solution being mixed prior to infusion into a patient to
create a resultant solution including sodium bicarbonate at no greater than 5

mmol/L.
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2010. The gl ucose pol yner-based solution as clained in
claim9, wherein the buffer solution conprises sodi um

| actate. 11. The gl ucose pol yner-based sol ution as
claimed in claim9, wherein the buffer solution

conpri ses sodi um bi carbonate. 12. The gl ucose

pol yner - based solution as clained in claim9, wherein
the 25 buffer solution conprises sodiumlactate and
sodizum biTgRlLARBAL Iﬁ)lyrﬁ&do.e{s&'tﬁsoflﬁtfo%tas %Ekﬂa@d iAR1AAD, WhBrein the
buf f er solutlon being mxed prior to infusioninto a
patptémrthe s selntien wngesdram 3dtto S ut i on i ncl udi ng

sodi um bi carbonate at no greater than 5 mmol /L. 17
13. The gl ucose pol yner-based solution as clained in

cl didm 9, Tk @h@bw ndiﬂnmbased sofhggiohias stairgesl intclaom 9% whepes the
fro The glucqse pol ynmer - based

solfti oﬂrls}e%a—%St S?lutmn r&mges fh(fmg O%Qg%mlner ein the pHin the
first solution ranges from3.0 to 5.0. 515. The

ndrer n G ERRP T BBC Bt e R o I RE G by Shrishe

t 0 plRin thésckbed PlUEASRNERI HWHES ORE$ED sol ution as
claimed in claim9, wherein the pHin the second

solution ranges from9.0 to 12. 10
16. The glucose polymer-based solution as claimed in claim 9, wherein the pH

in the second solution ranges from 9.0 to 12.
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