. ©3e575001\ 3 4Ff767TéM“|\mﬂwumm c0000z* | MPROVED PERI TONEAL DI ALYSI S
SCGLUTI ONS W TH POLYP GROUND OF THE | NVENTI ON The present
invention rel ates general 11§%'% peritoneal dialysis. Mre specifically, the
present invention relates to inproved peritoneal dialysis solutions

i ncl udi ng polypeptidﬂmwu“mwmm I known to use dialysis to suppgay Zogati ent
whose renal function mummd to tﬁé]péint where the kidneys no | onger
sufficiently function. TwgyRsd Nci pal dialysis methods are utilized:
henodi al ysis; and peritoneal dialysis. 15 In henodialysis, the patient's

bl ood is passed through an artificial kidney dialysis machine. A nenbrane
in the machine acts as anIMPROVED 2ERKTOREXL' BTAEN828SEBguLRENE! 000-

Because it is an extracor poreal t at _requires speclial machinery,
there are 20 certain inherent di ?ﬁ@aﬁ@%@@ PEShenodi al ysis. To overcone

t he di sadvant ages associated wth henodi al ysis., peritoneal dialysis was
devel oped. Peritoneal dialysis utilizes the patient's own peritoneum as, a
sem perneabl e nenbrane. The peritoneumis a 25 nenbranous |ining of the
body cavity that due to the | arge nunber of blood vessels and capillaries
is capaple of acting as a na 1P I . I'n peritoneal
dialysig, a dialysis solutioh}%'fz&;Ra el rgleitoneal cavity
utilizing a 30 cateher. pMfasanta sdbfviegitdioin pereddtef tigenewml Bxchamrge of
sol utes betwe Neote ] Y taq;,asch_t he Bl 0dshacaFliceyed- Rl d val is
achi eved by p?c%wlg'l%r\g a sﬁilqta l'e osrmtbla.%: grggi gnt Ifgrgggt'heh#ogggggnt e
dial ysate = Ligvention, repateg pdionyi tinpreyedut Pesdtensalt hdiBlysds This

all ows the pugyyuﬁgaﬁgbgﬁ@lugig?tﬁgiypgpemdegLuid bal ance to be returned
to the bl ood and the dialysis saolution is i&nply drai ned fromthe bogy

cavi t y*®hrough t he It hEt &PO¥B 4Q MBQndtAEYELEr FhefRPRRN Nt aBaties
peritoneal di ahesies remad Eunctdoti hhiscdktireasehato hiase hreimtewpewat ehed is

providing a dialysate th i ncludes.a _suitable ospotic ent. VWat i

Pequi red i ¢ RAEREY ] of angen SiEEs Lo EbhbRE FufClRonr 850 sriREimaLi ¢ 1o
agent is useddimaltyswigli atgshadsolare onutdl imedt ai n hémodiabysis gr aghént
required to c ’ﬁgffo ter and toxic substances across the
peritoneumin?’l(‘)lﬁt%‘r#e‘:r I a j%%%#%% ution. The a progriate osnotic agent needs
to achl®ve at 15 | ddst hemesulysds .t ethg. FaEzent(s apd t dshepassedoxi c

and subst ant i &iHpoujrp! a@i caldvs dikaral. WA difaa yadent nabayhd . be A
nmet abol i zabl e. AddlthHM|¢ﬁ?the aant should not raELdLé cross the
peritoneal meMSTEHATHtY (R PASEINBR Hch sy PRg2BEER1CABLREINeYfQT this

woul d al | ow 2@ Veind Bitantheoblbbd .. maxBevausk t 4&f ijst rat | extgaasipoteannd

al so woul d preyent | Ci or at_ .Qf, un ub ces_in the
bl ood. No cur&\éﬁ%tﬁ%dkééﬁst%n. e%%rplslgge l)%lsa 'S %L'ggr?he%é%@teer?légf or an
osnot i 20agent deartaid alyhéxenbldisatvantagessehthyhenbdiaiywisc agent that
is nost widely usedpds . tr } 1 S LS T Ly

met abol i zed if it g%%er%?% %&% OJ§E§F63£§%$?ééﬁ%§%¥ tﬁ%ggéggféﬁs ﬁat
dextrose is tHhamadiakysiadi | pamkanasl by difd Miisod Wasm tfevelepsdat e.

Because dextrgsa-idSse£P ARy PaEEL 9RREMKRE gaPicltr s g perPtdsedh adi ent
is . dissipated within two to three hggrs of infysion. This can ¢ause

reversal of tK&.ddr eEEPIREIMEGPLEaf PPEPEANGn, The perltoneum 1s
25 membranous 1lining 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 dialysis solution is
introduced into the peritoneal cavity utilizing a
30 catheter. After a sufficient period of time, an exchange
of solutes between the dialysate and the blood is
achieved. Fluid removal is achieved by providing a

suitable osmotic gradient from the blood to the dialysate



~L 9 May 2002 - 3 causing water to be reabsorbed fromthe dialysate toward
the end of the tinme allowed for the exchange. Another concern wth respect
fo dextrose is thatbecause it is taken up so rapidly by the blood, it
canbrepresent a large proportion of the patient's energyintake. V%ile this
may not significantly effect a non-diabetic patient, it can % ¥gveged? a
severe netabolicburden to a patient whose-gpucose tol erance is

al readyi npai red. Dextrose can al so cause problens with respect10to

hypergl ycem a and obesity. Still further, a problemw th dextrose is

W threspect to the preparation of a dialysis solution.Typically, dialysis
solutions, simlar to other nedical products, are sterilized by heating.
Unfortunately, heatl5sterilization of dextrose at physiological pHs

w | | cause dextr pIeQ-mCi d Fres e bllbddi s |
known to adj ust%t%ﬁe pH of aﬁ?e %Ilpoattllt%ggto W .t hin °e {lg%%q%f gg‘lto ItEe

this | ow pH dexPreRaR I?ch‘afbiﬁPam?I estradaten ARt gl \p@(laqqe §° be
bel i eved20t hat trieitarned o the bobdsamdsine difalysdil spautdareisestglpy

oo Crmy ef  eopamREGhcxom, dut HiodP KA BN LR Cafhdeert] % O™
concerns, 5a nunber oflthenghantheraaarepaanyr agvantiagesalticerperiteseal

todextrose HOWQ‘i?:'i si@ne Pnd heoPIOEHéeddE%TﬁE:hﬁltieQasﬁf MEN Hek bebé&a
adequat e substitute for ‘dext [ ose. For exanp ééﬁixnans pol yani ons, an

gl ucosepol ymer seHS9H“5§§ﬁdsu’g§1eﬂré’d'1$s”‘|9ep‘?a NF?"’Por@B%I%xt’-PG&é‘ eSechuse
of their high nasu¢eabae vesmdtici Iagtesaltel i ewhdtt hbd reguirdd fisi @hagCrass

t he peritoneum 2 ] e i | ow
osnoticactivity gg?%ge%'@na%sn?gﬁ sgegﬁgﬁgr |1%I rsg‘%‘ed‘?"%s t E‘e %%VC'ZOOZ
- 4 neeldfar |agght dsnewed ain ottse(d\ﬁa«}yeismeéutmnetpamwttahm dihd ysi s

fluids in or deroéﬂattee&aeléﬁteté@&tw& to éﬁ@t—.te' Qﬁéhé?SorEY§f QM Cer and
absorption of theseconcentrations, nainl & RF ou al ong
I ra’ﬁgiﬂ

hati cs,
Wi th5Sl ow et abbPFLs, SYBTEaRCEs, AGHeSE J dnitshdhe: dlaareds of
t hese agents. Sn@blutbbacul ar wel ght subst ances have al so beenexpl or ed.
These substances i nc sQr I I u e, ver,
t hese substances ar et%%e?gg to Fa%ségotéﬁnury%eé*@ ne éejtélac%‘kg?e"faxg a
whi | eof flr i ng nbeasbs muralle ariteniges Bivstdekt rﬂ%%d%rﬁm@eaopdstappear to

be an attracti V&n&L&%dﬁdﬁ@{ﬁlyd%tcfﬂﬁﬁda'llIite'ihEQ’EeaMcﬂIéUé’xS' %h%OLHEhE”
Short ternstudi es %ﬁi\{e |nd|c ted t%@t they a, e well. tol erated. 15Howeyer,

because of t hei$h? rRﬁ’éE%"'r é’tarlz;ﬁspﬁ @960t shruddyl y
through the perméonmpidinswinassythe papltloheas mEmblenesintia ¢her bilbedt .

| naddi ti on, rapé)g %Eé ke‘irﬂi AP, aghgé 'eéﬂ'&é&é‘coqﬁ{&er%h‘id”' AEQQS”
burden and limt e use am no20aci s to one exchanges

day. Recéft |y, peaipepnanes %\H‘%é‘@ﬁ‘% 8#§Ha§§1§EGFéRP| raena%,oamd
osnmotic agents.ajdoiwolkd i gredehbatorlyPept bfescohmhl HEYEn 2ot ! @MvhheagPor t

across theperito and therefo intain a prol onged osnotic25gradi ent
bet ween di al ysa?‘lr}’ ﬂ%"‘b?%oﬁnlﬁ%e ég?gﬂ'a No. 4,906,616 to G lchrist et al

andEur opean Patent Noo 238300y askd susstanoe dourdlgtely desisgieketbenotic
agent in a perid,ong O%LPA ak¥§' Cel%s O E‘toint Qeﬁﬁafi%}sgte Ssé’iéﬁi’éﬁes

t he30substitution or dextrose; pol sare the onl
osnot i ¢ 2&gent LRW#?@E—:I]-Yn 1t-*I*I% ?ﬁﬂm‘étqml‘%’(ﬂ%éédm AWGQE@)YQ‘ZSE%I-%h is

not a prior puldéeefsse, di sﬁx&&eﬁ-.ea @erlf@mw (Baﬁﬁe’skﬁldsohbtlﬁéladlly
cont ai ni ng gl ucose%%?djgxt rgse% a‘f % 32 g é 61 % wit @}am ds.
There is no di SFo¥E 279 shbct |ed‘ e Bog 'y peBtPYEE - wf’t’ﬁ 8 ecttic
anount ot gl ucgsmoblend whyh 20D rode ilan tBatchti $& eeadli)lyt hakeénl kup dby t he
pol ypept i des hgégf/e a:fi@%&’%'ir&ﬁ g@égﬁiai)yswo Ohe I G4L Clext PISELrrosses

approxi mat el y e pepti ave I.n excess of 18 amno acid residues.
The pol ¥fept i desher é’et’-'ﬁé'-%’tﬁ‘&?“ 5SGsnEePédhYentthis e @SPOEdc eggadiept. Is
l'ines 33-35). |&1é@ﬁb&é@®w9@lﬁ¥ﬁe@¢lbde§ Bifed WouEdIrSf Of nf @ Bdih Vel phioOw
nol ecul ar wei ght,_includin a]r gg% bsta |aI ﬁ H)on bg&ween 300 to
2,000 daltons, PEHITHRE I SRRAY éﬁzy FHEISEHPtoRigh 10
qual ity protein. The pol ypeptides are the only osrmtl c agents used.
Further, as long as the m xture of polypeptide falls wthin an equival ent

wei ght of 150 to 1,500 and the nol ecul ar wei ght of the pol ypeptides is
bet ween 300 to 2,000 daltons, the pol ypeptide m xture is 15 sufficient for

the needs of Klein. As set forth in detail in the exanples hereinafter in
this application, the pol ypeptide solutions proposed by e n and Gl chri st
et al have very limted clinical utility. Although larger in size, like

am no acids, 20 these polypeptide conpositions are absorbed fromthe
per| toneum qU| te rap| dI y. Th| s | eads to ur em C synptons. I n add| tlen these

o, . N b1 o " e — =



9 May 2002 -6 According to one aspect of the invention there is provided a
peritoneal 5 dialysis solution conprising a polypeptide m xture as an
osnotically active agent in 0.25 to 4.0% (wv) of solution, the polypeptide
m xture consisting of: not nore than 0.10% of pol ypepti des having a

nol ecul ar wei ght of greater than 1200; not rmre t han 25% of pa¥aspewoi2des
having a nol ecul ar wei ght of |less than 10 40 and t he wei ght average of

t he pol ypeptide mixture being within the ran e of 400 to 900 daltons.
Preferably the pol ypeptides include not |ess than 40% as essential am no
acids. The solution may provide | ess than 5ppm of total heavy netals and

| ess 15 than 500ppb al um num The pol ypeptides in the solution nmay provide
| ess than ‘50. ng/ gm sodium | ess than 10 ng/gn1ch|oride | ess than 0.2 ng/gm

pot assium | ess than ,k ng/ ma ifum less th /g caIC|un1 | ess
than 1 g/ gm phoSSH&GE%s WQ’ qi%‘s"‘g’ngﬁ Seﬁﬁfﬁﬁgﬁf’ ?Ee?ogg quﬁ)‘ e hawanshl
di al ysi s sol uti othef euialadm\;tﬂ'rd ItimeTel ldweal | ot Whe aaxalddigd.onal osnotic
agent such as dextros o) o] I\

dextrose. g 200‘3‘“%}5@0‘%%&8&' ga éﬁgt hrpee? ascq-'ec‘r}[é ?é{‘gle/gé%vvéﬁt ithat
there is prOV|de egauge Gmwlﬁiﬁﬁ#¢ﬂcﬁﬂaﬁ°d¥apiélx byl theohlaedi gitd cam be
m xed priog to '%Eb%b%@ﬂﬂ“@ Qaiab 6&E£Hﬂ1prQm&(¥E£&eﬁtaéy%h§r

sol ution conpr|3|n a pol peptl g n1xture as ,an osnot ally active adent
in 0.25 to 4. 0% GRFeKeof st F@YpSttp &endE LrptlYe ef SRSt 8i RENOT -
not nmore than O. d&&bet;pdpﬁxﬂﬁnmmsihauangnapndsanﬂe& gevghé abtgboeaier 10

0
|20 12007 ol TBAFRR"Rot R MY AR R U0 BAREY, ) UTLIRR,
within the range impaired. Dextrose can also cause problems with respect
10 to hyperglycemia and obesity.
Still further, a problem with dextrose is with
respect to the preparation of a dialysis solution.
Typically, dialysis solutions, similar to other medical
products, are sterilized by heating. Unfortunately, heat
15 sterilization of dextrose at physiological pH’s will
cause dextrose to caramelize. To compensate for this
problem, it is known to adjust the pH of the dialysate
to within the range of 5 to 5.5; at this low pH dextrose
will not caramelize when heated. However, it is believed
20 that this low pH may be responsible for the pain
experienced by some patients on in flow of dialysis
solution and may cause other problems, e.g., may effect
peritoneal host defense.
To address some of the above concerns, a number of
25 substances have been proposed as alternatives to
dextrose. However, none of the proposed materials has
proven to be an adequate substitute for dextrose.
For example, dextrans, polyanions, and glucose
polymers have been suggested as replacements for
30 dextrose. Because of their high molecular weight, it is
believed that their diffusion across the peritoneum and
into the blood should be minimized. But, the low osmotic
activity per unit mass of these materials dictates the



400 to 900 daltons, said two part solution conprising: 15 a first part
housed in a first structure including 1.0 to 8% (wv) dextrose and a pH of
4.0 to 5.5; a second part housed in a second structure including 0.5 to
8.0% (W v) polypeptides and a pH of 6.0 to 7.5 and; including in either the
first or the second structure a sufficient anount of 20 the9f¥ay Afi0Rg

I ngredients so when the first part and secand part are m xed the foll ow ng
Ibs provided: 120 to 150 (nEg/L) sodium 80.0 to 110.00 (nEg/L) chlori de;
0.0 to 5.0 (nEg/L) lactate; 0.0 to 45.0 (nkEq/L) bicarbonate; 0.0 to 4.0
(nEq/L) calcium and 0.0 to 4.0 (nEg/L) nmagnesium In order that the

I nvention may be readily understood and put into practical 25 effect,
reference will now be nade to the acconpanyi ng drawi ngs i n which: Figures
1-3 il lustrate, ngedphibralbygenobeovkeatratights dwgtv)i loft ithesel oratierd adept | de

m xtures tested;] a4 e bl r ol lGal .y, vol une .
profiles for Ex’éi%pr#lgéid.bg%%m é&ﬁ%q?08§dng?gErgﬁ§ﬁi‘fc?l})ge?rgzﬁ%%sé,txve'

graphi cal | y, abAédptienadflydext r SYSTAREPept i2RSOFBEiIPRanpl €fNo. these

DETAI LED DESCR! £3h&bhEFa B BRERHVTLY «HRoGR ERe NRRINAENS 210y Raesent

I nventi or provi des | 0 eg eritoneal dialysis solutions contajnin

pol ypept i-des ha¥t 7% &E?P 8 figﬁedréﬁﬁFgcts&rilﬁqscsc?’bc.e’a? Aoyt Eher laé‘ﬁght,

di stribution, arerm ssfetyooposheésenagentsty, etc.) for use in peritoneal

di al ysis solutions aé]wgl? jﬁft &@FEEh&QQ‘eQJei @IrJ_;l,tgbg@éﬁggéygg%reoa?ggé/pggghdes

are preferably used another "osnoti1C agent_suc )
pol ygl ucose, arg¥lexeds, ThePY SekstaAnces nrelyde (hlyceredk: asorbitoly by

sgh_eC_ti ngI vel | defited, pah&g&&hb@@geand Hlévbéd}%irﬂgltﬁéﬁﬁ }Haiﬂ?stﬁzllhc@ are

Gext r 050 tal one RENE DD, 5ot =608 ISR, 36 GrAASS y CORTrER LS

0.25%t o0 about offgming mw|sylsgtddeia laativbagesawily dedpdse about 4%

(wv) dextrose are yged, 3S,4{1es OfPPLaf 88€BE: afil alth ALSROY ptddle

pol ypepti des are obtal ned ?r.om enzynmatic or acid ahy rolysis oﬁﬁ gfh

bi ol ogi cal val JOHAGKETRSE TR Prnerhdiddysis godukdent.r oFReFt iCemyg,

Cherm sl hydr ol e gl Lyl o et et [ apey) Qo ) S aed-

Fracti ofdt] on. HAHSRoBPERN® BF Bitr 1 BBRAoUIBR Uet BREE ecHIREAEe For

exanpl e, whey daranspdutrd| yqwiten thapigiyt ebhyoughenthee, peuditomeuwn,ypsi n.

The desired 30 i AGUHY ¥R 98bik" AL AT thbe JentGR ANENAON. 36
addition, rapid uptake of amino acids leads to a
considerable nitrogen burden and limits the use of amino

20 acids to one to two exchanges per day.

Recently, polypeptides have been explored as a
potential class of osmotic agents. It is believed that
polypeptides will have a slow transport across the
peritoneum, and therefore, maintain a prolonged osmotic

25 gradient between dialysate and blood.

U.S. Patent No. 4,906,616 to Gilchrist et al and
European Patent No. 0218900 to Klein set forth
polypeptides as the osmotic agent in a peritoneal
dialysis solution. Each of these patents discusses the

30 substitution of polypeptides for dextrose; polypeptides
are the only osmotic agent utilized in the formulations

digclosed.

WO-A-9319792, which is not a prior publication, discloses a
peritoneal dialysis solution containing glucose (dextrose) at 1.11%, 2.02%
and 3.61% with amino acids. There is no disclosure of specific amounts

of polypeptides with specific amounts of glucose.



forth below, is then separated using ultrafiltration and dialysis. By using
Jqn exchange absorption, ions and heavy netals can be renoved. A variety of
nmet hods can 9 May 2002 9 be used, as known in the art, for preparing
such i polypeptides. The pol ypeptides can, in an enbodi ment, be synthetic
pol ypepti des. The use of synthetic pol ypeptides allows 5 on® Mayp2@e2 de
peptides that have better defined characteristics and contain |ess
inpurities as conpared with pol ypeptides théat~are obtained by hydrol ysis
proteins. F In order to detenaine the solutions of the present 10
invention, the Klein n solutions were tested. Specifically, imunogenicity
and ultrafiltration and absorption were eval uated. Accordingly, the
foll owi ng experinments were performed EXAMPLE HO. 1 15 The purpose of this
study was to evaluate peptides, as disclosed in Klein, differing in,weight

average and nunber auary a@élmlt.eﬁ.n.l_a‘hﬂghthe Rulkl o6 e \&wmﬂi@e@ents
to dextrose in giRleysat gxoi(é'dﬁtl'a(insweir %xaqrddm&t S%i“s eefondtﬁ}aem

nephric unanesthetized rat nodel he fol lﬁ e powdérs
recei ved from E.2PRRr&%imakelan 293 yobr theypept p@? hRUﬁ An2 eXgess? OIﬁNi@QS

Mh=640 Run #138 a!hi/ﬂ‘ﬂ%%éci&’h—%icﬂhﬂm HHE Moropéptidbslade Deget @nfy
P enarati gns grasl&% 5 O erfi A e>500e‘fU/ By A e?‘é?’l %IA/S;’SQ?&;SOI utions

preparati ons, pf oce ur Wels petforned ag
of ' each peptide pr 6par dﬂm.wa;hﬁenmqlrwma e@dec Bl atiix8Qre of

particul ate. Eagla)gelivehen Y6 hbgacaaased«élwgm?cﬂ;&w k! EE'ie bgectly

into a pre-washed, Frese S d| al t o renmove endgt oxi n. ralyzer
~was rinsed with® é‘PéFPPEq\ﬂ;t erp°fr %’&%eﬁ%gl Q0at0 of B8Pt i Haltonspny

2002 t 0O sol uti opepflﬁdepeabrdeeﬂoEnbmoﬁhevmeyxhamflf}rdzmiysitsoo@eayngg@nat ed
e anaby o baTiey plotliics Pafl d51Rp8RRIALLORA EhE BEAARSEIC !

endot oxi n. Resu el'sb yrogeni ¢ res of 5
0.5 EU M. Afteﬂgﬁeh@va‘ﬂSGﬂ-endcﬁ@ﬁhﬁmromst héOEGptﬁﬁjeé'—hem)méKbuae vef ght

and mean profil éﬂdéuQa&QsathﬁinOEnhé&Bi@iéﬁt‘|@éidﬁ’l&9$5§ eptdgles
resul ts are ,shown, bel ow

after passing t h e F-60 djal The

10 Runp#123 g 1};25%—2{‘ 3, t’WhJ?%it ?%ﬁ ’#13‘81%;28 4 then RJgPeRtidersdis

M\v=2388, Mi=101betbéeru3 @0 tio s2so0utdadtonsmr thac hopgpeptibdeai mixtwraris shown

in Fi gur s 1-3. s&gffg?étg 589"‘935%&’3&5 g@r&g‘_g%ed to match the electrolyte
a

conposition of D ane as surrmarl zef e 1. Table 1 Conposition
of Peritoneal Dialyshs &gtufPEhB #p detall in the examples hereinatfter

in this application, the polypeptide solutions proposed
by Klein and Gilchrist et al have very limited clinical
utility. Although larger in size, like amino acids,

20 these polypeptide compositions are absorbed from the
peritoneum quite rapidly. This leads to uremic symptoms.
In addition, these materials contain polypeptides that
have the potential of producing allergic reactions. This
is due to the size of the polypeptides that are used.

25 There is therefore a need for an improved peritoneal
dialysis solution.



2. 5% Dextrose Run Conponent Dinaeale 132 138 i40 25 30 Peptide
¢(g/dl~)---3.55.54, 3Dextrose ( M1l )2 5--------- Sodi um bound

(nmEqg/, 1)---253131Sodi um (nEq/' 1) 132148153155Chl ori de (nEqg/ 1) 96868584Lact at e
(nmEq/ 1) 40404040Cal ci um (ng/dl) 3. 53.53. 53. 5Magnesi um (nEqg/ 1) 0. 50. 50. 50. 5

9 May 2002 11 Eisctrolpte total 2722782822830Csnol al ity (mOsmk#a3y82868355335
npH ~5.1 i17.7 17.3 17.35 Rats were anesthetized by Mtafane inhalation. The
abdom nal area of the rats was shaved. -®-al ysate solution (90 m/kg) was
injected intraperitoneally using a 23G needle. The dialysis solution
contained 10 approximately 1 u G 14C Dextran as a dilution marker. Rats

were all owed to rAReonilg tortheRepattiof €k ihvetion tiosrs $s pmvmﬂerpgrifanébtysﬁt eCI .
ring the dwe

e bll fa PN LGNS TG TR T
col l ected viimoBeao 4a% (vanv} @frwutiphammowepﬂﬁ m&tm@dofﬁgamgrbf Rat S were
opened by midl i ndt FEreinaR o 5% &F arlyaditiees hias ¢ SISl WA SEOtealshr dod.
The experi memdrad20w: ocedure was perforned as described bel ow Rat S, n=6 per
AL = TR RN N R R IO
run 138j00r 48epamdle run 140. Anal yses ' 4C Dextran, 911 di al ysate sarrpl es
PP MIEREE TS N MRS e e e
9 May 2002 400 to 900 daltons.
Preferably the polypeptides include not less than 40% as essential amino
acids. The solution may provide less than 5ppm of total heavy metals and less
15 than 500ppb aluminum.
The polypeptides in the solution may provide less than 50 mg/gm sodium,
less than 10 mg/gm chloride, less than 0.2 mg/gm potassium, less than 1 mg/gm
magnesium, less than 1 mg/gm calcium, less than 1 mg/gm phosphorous, less
than 5 mg/gm of lactose.
20 The peritoneal dialysis solution of the invention may also include an
additional osmotic agent such as dextrose. The solution may contain 0.5 to 4.0%
(w/v) dextrose.



12 0.5, 1, and 2 h' sanples run for sone rats in Peptide groups. d ucose,
all Pre and 4 h. dialysate sanples in D ANEAL groups. 5 Volune profiles for
the experinent are shown in Figure 4. Volunmes between t=0 and the end of
the dwel|l are based on 14C Dextran concentrations assunm ng a constant rate
for di sappearance of 14C Dextran. D al ysate sanpl es were ana$ wead 2002 am no
acids 10 followi ng acid hydrolysis to generate free am no acids. These

anal yses were used to calculate the pergént of peptides absorbed during an
exchange as conpared to dextrose: The results are shown in Figure 5. The

experinments denonstrate that a di al %‘SI s sol uti on 15 cont ai ni ng pepti des can
produce ul trafil tAGROTHRG I rathes aspestiof te ipyenting there dspravided @dwe Pale but

with a | erpérlmﬁéaﬂhla%@%b%hbﬁ Mesué\ﬁ'éﬂ fol BERIxkY pribN® iLRBIBH intB Alpatiestenst rat e
t hat peritoneal absorption of des at 4 hours is 20 approxi mately

50- 60% I\fPL"EaI\qG”tOZ‘eAW'?'W'FPQ'P IFhCYBPISNI ng was conduct ed using 2.5%
Doxtrose (wv) | i Bosgpasd miltuiadieye Roqiahy Boksigehyved 25 ) nogcgydance

with lain) (wyv % Dextrose (wWv) 25 1n Dianeal, and 3. 0%

Protein Hydrdisp P% tt‘Pﬁ°'z¥E%RﬂdeW6’é"%\PQﬂ$'§t'€9ﬁf (Wv) in 1.5% Dextrose (W V)
in Dianeal. Two Shdt@Sordidh G’@d)%(‘dfﬁdlgaé‘ﬂldébff\‘é@iﬁg%ﬂn&l\é&ilé‘m&@ﬂ\tsofﬁg%at&a(:h

mat erial . Each aninal received two 0.105- nf1l intradermal 1'njections of the
respect i"Pe F0auAdPPut ed material. A positive control irritation screening
was al so conduct en%t'nﬁbrb*ﬂ?arﬁﬁ%oﬁ?&%&pt%& Ha\ﬁnglg(orff%lélctﬂé?w%roﬂeb@'iha‘hf

sul fathiazole in sterile 9% sa All sites were y 2002 13 scored
for eryt herref‘%é“@dena at 24 and 48 hours after injection. Since all three

test materials wethe vér@ 8 of fHeHolypepfidd Mikurt BRIGWEAtHN fEThRdesérer ed
undi l uted on Day 8 (chal'l enge phase) of the definitive study. 5

The positi vé%ﬁt@@ldaﬁﬁﬂﬁrﬁﬁg twapartpelitian SoRIiNGuspensi on of sul fat hi azol e
in sterifse water 4 ffst b&@h&@ééd&n St BABERR inkIDHIRG 1 ORB% (W/vR8exdrob&o W v
suspension in sterile 9% saline for the Day 22 chal |l enge procedure. The
study was co?ﬂﬂﬁ?@c?fdsmﬁd-’ %0 test aninals and 10 four naive control aninals

per test or pOS'té!@c&ﬂrﬁd’rﬂloumwa%con@%trﬁ&ﬁr&nclﬁ&h@@@tdSTO%QWV\/)tESt group
recei ved duplicate Icﬁter aderpal .injections of a 1:1 ratio of

Freund' s Corﬂﬂ%&e@'ﬁ%ﬁﬁn\paﬁf’” Q19ri-P@8ater, the respective test material,
and a 1:1 ratl 0 Ohcmmgla’éentr@mﬁrw&theséccmatstmuauke & Buffitiennameuriterpl et e

Adj uvant ositive contro t he ani s receiyved, duplicate
0 ba 20 rethe e aebEri e B T4 nals g e Barh eI ¢
Adj uvant i n Rllewing @& pratiged: 120360180 (mEYADeosiumnseD t6uhd.o0 meEgr)e in sterile

ter, d % f | F | et
e SHHERT) el Ll R oSSBT
contrfjltgrowmlfwtpcawnahrmedtwmnﬂwhvm sgresilimim | auryl sulfatle |? . |
etrol atum a | € 1.0 ader na
el ot o, B0 Lo o5& A he iibnton ey b8 1EeS yBASTEIDH baReTBle mabliEl o vas
: nj ect gdz'i ntéftudgrreimkéncemull Aow bk umalectd tite ﬁ)ﬁzogdpanynlhg drawingscipavtidhe- ar eas )

t j ust t .t t i nt All t
test mater; al 5 wet ekt RileEaeBrapiraly moREE RS FbL B faiibr ol e
adm ni st er edpeptida rﬁmvds»testadpelﬁmmpleoto. gul fathiazole in st erile vvat er. All
nai ve 9 May 200

phase. Two weeks 'ngfe ﬁﬂnﬁtr qﬁs W‘%’ﬁ}/-n‘ioi@aegﬁ%fes?grtf Il g the 1 nduction



injections, all animals in the respective test and naive 5 control groups
sreceived a challenge intradermal injection. The respective undiluted test
material was injected intradermally at a volunme of 0.05-m into one site on
t he shaved right flank of each respective animal. The positive control
animals were treated with a 1% w v 10 suspensi on of sul fat hiSaMelire200R
sterile 0.9% saline. The sites were exam ned for erythema and edena at 24,
48, and 72 hours following injectign. No .dernmal reactions at challenge
were observed in the animals treated with 2 . 5% Dextrose (wv) in D aneala
. 15 Dermal sensitization responses were observed in the test aninmals
treated with 1.0% and 2. 0% Wey Protein Hydrolysate (Wv) in 1.5% Dextrose
(wv) tn Dianeal and in the aninals treated with the positive control
material. There were no dernal reactions observed in the 20 respecti ve

nai ve control ani m IS ul als are
classified as pr eseﬁggg%(zs%wlﬂ$gss§t%te§$| a#lsa@gin%%ﬁgat %gﬁoﬁ bf i%tion

2.5% Dextrose OR¥EFOER Bhgh@eptides,; Lo, £rample Mp.1 159 Wey Protein

Hydrol ysate Sensitizes (W v) in ﬁgﬁ&&mgtnpscafmmm n D aneal 3.0% Wey
Protein Hydrol ysate Seen&t'ﬂd . X 30 in D aneal
Sul f at hi azol e (positiv 1 . 2002+ o-RATERI ALS
(Exanpl e No. 2) i de®hef pmseom T.hwemﬁenl alrngalee n.dpm-bwbde;beandodemrl bed

as fol Love:  Veigai gh1ZesbiMiliRrcnl cdiite AU 5b17pEREIA0E hB0ing wer) o

| dentification Nu brevi ati on Descri ptl on

2. 5% Dextrose @etipedcqFRIFasteristicral ﬂ"e'% di qm°&eFé'é'tar1 ovedhabt
Protein P900518idtP¥bWPioR, aahifo- agid tohpoesitibd| opupste, (8ty))i foti qukl

LD o1 3o P B By R BRSS! o ThIPRGELERLY o

Dext r oS C1272d5ud Sigdiivery n Thenpalypepbides are preéesubﬂat thseddei®5F- 0409

- Wite powergrrg&ﬁgépl oShde? AgenEeistthl ol Thextetkelm fudbLé, stored
refrigerated S|t|ve control material was stor oom
tenperature. TARINNAGHIS ¥ ARG FHNFRT bi no gui nea pi gs, Hr a. (DH) SPF, were

procured, mai nt al nads | setvifibmit yinndetaden-Belidwm by asellestingeatexages in

t enper at ur e- | ro ' vi de nt us access
to Certified |nea b&é&ssggéég P%?ﬁdnaq{?jl]lﬂﬁ% jgaé%d \‘/’\'Iéllé r 4HY hel d
for anl&cli rrchblrt-#ﬁw]od sEmgticeasegpngays. the vaisadvartages t Ief
prescribed enddigpept ﬁieecommé OﬂﬁdeaéﬁtﬁdsetHQMné’eEﬂnd%UrW&%ﬁ'd

22322?2862’5‘8 ""Vétie@ﬁea%ei”e FABRY . BEREOFL ALYt £t R IR aY
interfered w tgw/w) a;bcb]sxzpeﬂtidlesraadl tapprioximatelydy0. 5% to about 4%
(w/v) dextrose are used as the osmotic agent,
20
In an embodiment, the polypeptides are obtained from
enzymatic or acid hydrolysis of high biological wvalue
proteins. These proteins can be derived from milk, egg,
potato, or soy. The polypeptides are prepared using
25 enzymatic or chemical hydrolysis, dialysis,
ultrafiltration, ion exch&nge, solvent fractionation,
chromatography, or other related separation technigues.
For examplé, whey can be hydrolyzed with a
proteolytic enzyme, such as trypsin. The desired
30 molecular weight fraction of the present invention, set
forth below, is then separated using ultrafiltration and
dialysis. By using ion exchange absorption, ions and
heavy metals can be removed. A variety of methods can



9 MAy 2002 16 Group, ~ssi gnment sSi xty-four heal thy, acclinmated nmal e al bi'no
gui neapi gs wei ghing from 354 to562 g were chosen at random forthis study.
The ani mal s were individually housed and5i dentified by ani mal nunber and
correspondi ng ear tag. The aninmals were dividedinto the foll ow ng

groups: Nunber of G oup Aninmals Test Material ldentificationl.9 Mayi2@Q2on
Screening2 2.5~6 Dextrose (Wv) in O areal mL02. Irritation Screening2 1.096
Whey Protein Hydrdysate (wv)in 1.5,6 xtrose (wWv) In D aneal ~3.
Irritation Screening2 3.096 Wey Protein Hydrdysate (wv)in 1.596 Dextrose
(wv) In D anealo4. Irritation Screening2 Sulfathiazde (Positive
Control)155. Test10 2.596 Dextrose (W v) In Dianeal ~6. Naive Control 4 2.5~
Dextrose (wWv) In D aneai ~7. Test10 1.0% Wey Protein Hydrolysate (wv)in
1.596 Dextrose n ane v Ntahel 4 ei

Hydr dysat e (vv/\%é,wgl)Selcl Deg%]rgggel\?*\)v/ es@nhaeaneg?gg I)A'?' aﬁ% (frl‘(f}\/\hey
Protei n Hydr ol ReyPeptiid GFﬁh 1.5,6 Dextrose (W v) in O aneal ~10. NaNe

Control 4 3.0~6 V%ey_ql?{é)% 1‘de)§ﬁhﬂ (.Wi\&)rl émbo&QﬁeE&XtE@%SrnQ:\H/e‘QLc' n

Di aneal n2511. Positive .,Cont rol'ép SuI f i az e(]etl"i i,ve trol 4
Sui f at hi azol eP alpwa?%de&nfﬂéw&t
mat eri al §, 1. 0%oneH ed ?.:m:wm m‘@m ihagd ihavet ebieltdegl adelfidheldes and

fere 1 econst | whdued 10tk ;140 o perent 1%@51 ! i3 DO CoBtren

M xi ngand al i quoting Was rmed under static alrc
usi ng asepti ct ¥dfhi qpedyrentiges  that e,are i Pbgaw 208Y sbydrepgsipeaneal
bag port was spreedinghe septum was swabbed with al cohol ,=and a needl e was

inserted into the test terial wvial . . n cIa was openped to
al’'l ow solution to fﬁ nﬁt(f {9 dpterm ’%ﬁ t geﬁﬁég&é % Pﬁeﬁgﬁj Pﬁﬁ?gﬂﬂ from
the vialOand thaventliongs svihé ed Kuﬂssolsmdutthonpomdedei‘mto testedl ution.
Thi s Procedur copaRTEiEH1SY AnimkabbBhedicy Cnd @ Lekialr 1 HiasRoR0 B! T 05

sol uti on was a nistere S recelv Irritation Screeni ng he pur pose
of the irritatPBROSPELOR WETRa LY UATRA -t hACREINRH 1 Ltk feLiowing | al

was nonirritat engegmﬂeﬁeul debe pegdobmedthe induction and chall enge
treatnents. Two sites, Wwere sel ect egﬁgﬁ%on each of two ani mal s per
mat erial. Each ani mal received two ©. ntradermal injections of

t he resp®ctive undi Theepurnpeeei of . this@hudw wasoherevaluate pephidrsg ceni ng

was al so condugfed;kBibBeasame 1 d’ﬂﬁﬁbﬁn%%ﬂ'{ wa@iﬁem«éﬁaw #Ha
sul fathiazole in sterile 0.9% saline. scored for er thema
r Mg 26

and edema at 2BUEREF @Vﬂéaﬂﬁlﬂ‘%l%ﬁ‘{ g’&ﬁrﬁﬁ'ﬁh"? e
obt ai ned from agentsritat i dextsroseniirg, diailysatles QoS%Densr ose Trﬂe.ié’/o V\PH,

and 3. 0% WPH t SLe fiQr & peec]
i nj ections an‘é‘@{gﬁgﬁ%ﬂﬁg WeL a Ielgr%g{gh%trt%ge &re h%mfgpom Ive coﬁzterdol

ani mal s29ecei vééltamgﬂi@lv/v suspensi on of sulfathiazole in sterile water for
the Day 8 intrader ”'Pl'xe'fkaPéwQﬂé ﬁiel‘bdﬂ/d‘ér%uﬁéﬁéstéeeiﬁeétﬁ‘dnl&: 0. 9%

saline for the al |l en ure f|n|t|ve Study - I nduction

Phase 30 Int raﬁgal/f'él %V’Mgﬁfﬁbﬂ¥ g ﬁmﬂs‘ﬁ\i M x 6-cmarea was clipped

along the mdline oren #h23shouBer rengnGQﬁ k6 4ei mal in the test and

positive control Q,g,q # 1 9B X |ntraderrm,h ﬁ@gtlﬁ}psaé/gere 9 May 2002 18
arle X

made within the bo s of a 2-cm cm area, one row of three
inj ecti®®hs on each Bede#d#0t he mi dl i ne Me=6¢470Mn=293%®s A and H 5 G oups

5 7, |9 and 11 - Opdé Wb Ofné hprdséncet 0¥ Aidh ewdeﬁscalfpleei:m@mwant in
10 undi 1 ured t BeeORaRUARE) 15 GERPR T theoBBRre preperabiont, diosaiiion of
sul fat hi azol e up" spescédunateas JerformeshasFfGldaps: 5, 77, selut idns @05 ni
?\LJ t an{ eSPect L ygn [5eh5he P& Alt fbh ak LefltbirhgRal fo FEEHIVE BIGRNP et e
particulate. Each solution was then passed through a 0.2
um filter directly into a pre-washed Fresenius~ F-60
dialyzer to remove endotoxin. The dialyzer was rinsed
with sterile water following a single pass of peptide



Goup 11 - 0.05 m of the 5% w v suspension of sulfathiazole in a 1:1
Freund's Conpl ete Adjuvant/water solution 20 Sodi um Lauryl Sulfate |SLS)
Pretreat ment (DAY7) One week after the initial intradernal injections, all
injection areas of the test group animals and positive control aninals were
cl osely shaved and a 10% w v m xture of SLS in petrol at um was M@sgaged 25
into the skin with a glass rod. Intradernmal |njections (Day8) The
respective test or positive control (5% w suspension of sulfathiazole in
sterile water) material was injected intradernmally at a volume of 0.05 mi
into 30 two separate areas |ocated just posterior to the initial

intradermal injections. The naive control animals were not treated during

t he induction phase of the study. 9 May 2002 19. Chal | enge Phase Two weeks
after the Day 8 intradermal injections all test and naive control

(previously untFREHEgNgr odhe ReRKIAR splytlions weraj sxansferred dasb and
nﬁive 5 contHﬂdgpywmgemetedtpaatedndtﬂydﬁhirfﬁﬂuﬂﬂifﬁluﬁﬂféétgépﬁﬁh rial
The positive ¢ i OSLL] nt.r ol _.ani receive r eat nent
with a 1% wv (sgt}tséréén%iféo]ﬂoﬁ%d@ G a%%#égg)?geén ésqrer ep °§9§gﬂ"3al i R@sulte hajr
was renoved fromdicatednievels belaeweihen myhrogenic réspomsk bavehaygng as
before. ‘he regpertpymmiest or positive control material was injected
intradermally at a volune of 0.05 m into one site of the right flank of
each respective ani fHtepFeRa%Rk elQf 2 £nRQkCXingt &rom htheegpeptides wer e
closely sha\éedmofllicﬁ]_lsmr wed L ghits a'ﬁ'mertie'ax‘; Cpll‘ofmléhscﬁ&hdy%t!\/i%\ge Wldhefﬁ’é‘s
injection the t 0 t heng,_and edeja. e sites
wer e exam ned éﬁz?‘%gé‘t %V%@%%go% é#%‘f{%/ﬁ 1Toh Q%sﬁjg?%ct}‘%ﬁﬂg%ak,
sl-owl y devel opthg Fo60cskialyaer Re @i £ igwistresnlts are réhown deélaws on=of
allergigoreaction. RunoRglas $engd i zed pimlsg dipgpled a vivid redness,

associated with indurated swelling. The reactions were scored according to
the foll owi ng scal eRup 4 reacti on 25M¥=R004g: Mn=4008 ni | d redness 2 =

Moderate and di ffusRuhe¢na®s 3 = | nt ensew=edaess mud oawel | i ng The ani mal s
wer e observed for cllpni i i hr ouahout 't he study.. | ndividual
body wei ghts were 3*35?&%@#8&8?%%?%??‘&"?oéquﬁfﬁcgtPﬁﬂéb‘?etn?légt%t"?eat
weekl 'y i nt er vagBovnr dngFdgurekelsBudy, and at term nation of the
experinggtal phase.pepfilBy pBR4e28 Blapd %bkﬂg&h@.@d” tSXPﬁEhEB”t ghe

termnation, all apinmals from G qups 5, 7, and 9 were anesthetized wth
car bon di oxi de‘?fﬁﬁgFgEYﬁﬁt &99‘92_58% norfRianea o izt 88 FuRPaEized 5
cardi ac punct uir. T&DBEUSSI ON ( Exanpl e No. 2j CGeneral Behavi or and
Appear ance Table 1

Composition of Peritoneal Dialysis Solutions

20
2.5% Dextrose Run
Component Dianeal® 132 138 140
Peptide (g/dl) —— 3.5 F 5.5 4.3
Dextrose (m/1) 25 —— ——- -
25 Sodium bound (mEq/1) -—— 25 31 31
Sodium (mEq/'1) 132 148 153 155
Chloride (mEg/1) 96 86 85 84
Lactate (mEq/ 1) 40 40 40 40
Calcium (mg/dl) 3.5 3.5 3.5 3.5
30 Magnesium (mEQ/1) 0.5 0.5 0.5 0.5




All animals in all groups appeared normal through out the study. There was

no significant effect on body to weight gain (significant
in any ani mal

10% | oss from previously body wei ght)
with the exception of one Goup 9 test

ani mal

=- gr

eater than

t hroughout the study
(E17259) treated with 3.0%

WPH t hat exhibited a 52-g loss during the first week on test®9 Manddx G oup

9 ani nal
study and one Goup 11 positive contro

the resul ts obtai ned,
as follows:
5 5 2.5% Dextrose (wWv) in D aneal
Protein Hydrolygsate (w v) 10/10 Sensit

| anilmal

15 (E17229) that had a 62-g |loss during the second week of the

(E17221) with a 76-9g | oss
during the third week of the study. CONCLUSI ON (Exanple No. 2) 20 Based on

5.6 De

X rgse (

the materials tested are considered to be classified
~ of Positive Reactions/# Goup Mat | in Goup Classification 2
0/10 Not a sensitizer 7 t.0~6 Wey

ilzer in.]

v) I'n

Di anealm 9 3. 0~# M6 £504 €6 Ne gl 0! v's
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fteagy v
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pol ypepti des argajspd ifad COSFRELEEE | AP D! he?S dl1? Wrkard) OPARERG
agent, such as dextrose ich 1s used in 30 a concentration™of Q.5 to 4.
The pol ypept i deteParated and Lpzety oBatsr YRER RItRANIARA RY §63 la¥PiBns. It

has been found impéctdén n®f esdhaticdh10% of the pol ypeptides shoul d have a

nol ecul ar wei ght of
ri sk of inmunogenic

PR Rl ), BasRy w32

gherbe

22. - Thi s .mni

i s ReiRar" ¢

pol ypeptd@es shdidlysate cohbected arandkivailiume tesordedan 400. This prevents

the uremc problenms fhat wWipkrefeHtal t hidtRaure

described below.

was

performed

as

Rats, n=6 per group were randomly dosed with one of

dialysate

1.5%

s

Dextrose
Peptide run 132,

amples.

Osmolality in all dialysate samples and

the following dialysate solutions:
25 DIANEAL®, 2.5% Dextrose DIANEAL®,
Peptide run 138, or Peptide run 140.
Analyses: '“C Dextran, all
in all t=4 h' plasma samples.
30 Amino acids

in all dialysate

samples

containing peptide runs Pre and 4 hs



5solUtion proposed in Klein.It should be noted that the | ower wei ght

pepti desare readily absorbed. For a 1% pol ypeptide solution, ifthe solution
contai ns nore than 25% pol ypepti des havi nga nol ecul ar wei ght | ess than 400,
greater than 4010am no acid will be absorbed by the patient causingurem a.
Accordingly, the polypeptides, pursuant to thepresent inventpQfay 2082
limted to | ess than or equal to25% having a nol ecul ar wei ght | ess than
400. Pol ypepti des can be used al one or in copgbi nati onl5w th am no acids as
nutritional supplenents in a dialysissolution to correct protein

mal nutrition. Preferably, in an enbodi ment, the pol ypeptides usedin the
present invention include the follow ng am no acidprofile.20Am no Acid
Conposi ti onASX 10. 3GX 20. 3SER 4.5GY 2.325H S 2. 4ARG 2. 3THR 5. 7ALA 6. 4PRO
5.830TYR 3. 7VAL 4. 6MET 2. 3ILE 4.7 9 May 2002 ~3 LEU 11.7 PFIE 3 . 4 LYS

9.7 To this mxture 50 to 150 rgy g/al yne a3 45xt 0 pt@phap_are
added per g of peptides. This corrp'os?' ion provi desé@nr%%)s\?egﬁﬁutrl t | BAE
benefits to the patient. To pr&Atf i B8 FHRYPE S onal sol ution,

preferably, the ratio of pol ypelhictase t 0 adaxt Pree, ana the HO SPfdfy&dd S
0.3 to 2 by weight. By way of I n ldimtation, the dialysis

sol ution should conprise, in a%é%gl(?% tigi mljﬁe‘p‘%‘}"cﬁa and dextrose:
Total hea%y netals <Velpme 15rofikesufor Sthe ppkperimentsprre shopaptirles
used, they shoufg i sey ol eetl/ieoClalngy | / ium <
0.2 ng/g 20 Magnegﬁgfgnpg 1 nﬁ?&%@alrrgéﬁm grﬁ? %ﬂPrﬁp%ﬁs@%ﬁ%ia

Lact ose < 5 ng/ §reThRa$Bfy /&t i des REXFTAN s NtFRtPNSe axFURING e 25

i n,l a si n_glde bagcﬁgsi:ﬂntV\Dlaﬁépng aieappaiamgee biE ﬁ'ﬂ: ml 'alma.nt, the

pol ypepti des can be £or ated in a sin cerol _as an

additi onal osnotic a%g?\fys? ear?aéwzlbecﬁ rrgﬁ?? ta%éﬂﬁ#zé%cgn O\ AN AGHAEF des
a peritdifeal ditdlbowingl acidnhy8uolysihoticedenarate E0eecpaiabecaviidss and
then m xed priofpde U e wii-d Sucdl t t ong &4 t hey
can be two cha%’érés?t,a 0?6311}?%93 e*%gég.ug 9 % %\%]Ogsgﬁég %&%1?%£§?38E8y
way of exanpl e, PERFAGRE DS é’ﬁdcn,“ﬂ@gccﬁ%oﬁ‘ﬁ‘él'?g@on%ﬁi rRareskeptPat e
chanbers can baiestfaseé OWSThéhpebeltd Lhensieowr DrxFrigace(8wWv) 1.0-8.0

. (o > > : : ;
oL YD 0ES(% Vi Qb LB PERLR) 2 5300 T e
0- 100 01600 Caleantdinimg ijeptisies cam pradysesultraftitrationopsodibes. 0 pH
" 4.0-5.5 6.0- gimilar to that seen with dextrose but with a lower
initial osmolality.
Additionally, the experiments demonstrate that
peritoneal absorption of peptides at 4 hours is
20 approximately 50-60%.
EXAMPLE NO. 2
An irritation screening was conducted using 2.5%
Dextrose (w/v) in Dianeal®, 1.0% Whey Protein Hydrolysate
(in accordance with Klein) (w/v) in 1.5% Dextrose (w/v)
25 in Dianeal®, and 3.0% Whey Protein Hydrolysate (in
accordance with Klein) (w/v) in 1.5% Dextrose (w/v) in
Dianeal®. Two sites were selected and shaved on two
animals for each material. Each animal received two
0.105- m/1 intradermal injections of <the respective
30 undiluted material.
A positive control irritation screening was also
conducted in the same manner with a 1% w/v concentration
of sulfathiazole in sterile 0.9% saline. All sites were



Preferably, only dextrose is contained in chanber 1. In an enbodi nent, -
lactate is contained in chanber 1 along with dextrose. ' The contents of
the two chanbers are mixed prior to infusion into the peritoneal cavity of
the patient. The conbined solution has the follow ng conposition: Dextrose
(% v) 0.5-4.0 Pol ypeptides | %wv) 0.25-4.0 Sodium (nEq/ 1) 42&y02000. 0
Chloride (nEg/1) 80.0-110.0 Lactate (nEg/1 ) O . 0-4 5 . O Bicarbonate
(nEg/1) 0.0-45.0 Calcium (nEg/1) 0.0-4.0 Mygnesium (nEg/1) 0.0-4.0 pH
6.0-7.4 As previously noted, pursuant to theé present invention, synthetic
pepti des can al so be utilized. Synthetic peptides provide better defined
characteristics and contain less inpurities conpared to peptides obtained
by hydrolysis of proteins. The synthetic peptides should 9 May 2002 -25
be approximately 2 to about 15 amino acids long. Preferably, the synthetic
5 peptides conpBFeored forawyithepamnd edenp at 24nand. 4Puhouzst afterhe

present inventiga?ebbspsql UbifABeCal] benrée deds¥ natdrifld W1RREhdiMIto. .
delivery. Due t he siz o{:.the eptides, Qne i s abls t o, keep the wad in
The per |t oneum BRCPEREEE LE8F g ezny 28R pos Lot dniAliAd gn Day
experienced wité anlli Dayag@ dekaldeageophasefisof1fhétdetnitibe svdeyst ood
that varigus ch ({4 i t I f .

enbodi ment s desﬁﬁgﬁg‘#fﬂg’#‘g‘?ﬁé%ﬁ%j@%}&%ﬁ eggcggséﬁggse% s%rfl%l g‘égﬁ %mf'h%n art.
Such changes an@fnoehlfathisasleanipe AhEElhet hWaterepteri ngher obay hed
spirit and scopgnffadéemllcdeiedtivne iHid agd W thpuly/¢ Bulipelsion tin
attendant advant aéje:iJe It % thgcef oge i nt ended H]at spuch changes and 15
modi fi cations bECEHLEE el s EALingpLRtctng BR¥s22 chalSnIpRrocritey \s 5
1. A peritoneal dial7sesstulyt was comductiedgusimgl Woetdste andralise asd an
osnoticaldy act} i t o4 ( ) i . eptide
m xt ur ealcdonsi st'Jl'bgn‘gr (a)’.?fﬂtr’]%tg?rlgtrzéé% hgﬂflb%l%‘%%/ tb%%t E&e}'t);ﬁédéeit Ja%?:r?g’qazy &

nol ecul ar wei gHtatgripkat Qn DAY Han anipelsndn ﬂ%@g tesh oepirensivesht i des

o G2 eSSl st o 0 it
ol ypepti de m xtur ei wifhin the r e 0 al tons. : e
Beriyltoogeal di alg/gi ?rgb‘P@?ison&B’Fp%?g? m@%ﬂ% nB h& S5 Se pf p et i de
not |ess than 4f¥épectbsenttest amaterdailds. aBd Tae peli txateid difal Lhes
sol uti on gOf C'%éﬁ%éﬁiﬁe%@#‘aééﬁﬁo'i‘%! s Y ﬂ%dee?%gllzgli%t? pgm

of total heavy net erirtoneal dialysis solution o or

3 wherein the sol utiER¥ e PasdtivecontyrrkgxoMp /abheianinals; receiyed
peritoneal di algigisicatielto 0B6-0hl antraterial ihjwcddetisn@claains waedei n the

R Y
pol ypepti des i rsuspensian iofi subfathiazeoke t imnsteride gwaterorand a 5%
20 w/v suspension of sulfathiazole in Freund’s Complete
Adjuvant.
On day 7, animals in all three test groups and the
positive control group were pretreated with 10% w/w
sodium lauryl sulfate in petrolatum applied topically at
25 the shaved area of the Day 1 intradermal injections. On
Day 8, the respective test or positive control material
was injected intradermally at a volume of 0.05 ml into
two separate areas located just posterior to the initial
intradermal injections.
30 All the test materials were administered undiluted
and the positive control was administered as a 5% w/V
suspension of sulfathiazole in sterile water. All naive



30 7. The peritoneal dialysis solution of any one of the preceding clains
wherein the polypeptides in the solution provide |less than 0.2 ng/gm

pot assi um 9 May 2002 -27 8. The peritoneal dialysis solution of any one
of the preceding clains wherein 5 the pol ypeptides in the solution provide
| ess than 1 ng/ gm nmagnesium 9. The peritoneal dialysis sol & Mew 8¢0any one
of the preceding clains wherein the polypeptides in the sol ution, provide
less than 1 mg/gm cal cium 10. The peritoneHt dialysis solution of any one
of the preceding clains wherein 10 the pol ypeptides in the solution provide
| ess than 1 ng/gm phosphorous. 11. The peritoneal dialysis solution of any
one of the preceding clains wherein the polypeptides in the solution
provide less than 5 ng/gm of |actose. 15 12. The: peritoneal dialysis
solution of any one of the preceding clains including an additional osnotic
agent. 13. The pzmontrokabndmalysiwerssl nbtotredtady dunsimf the phacedisg
clainms wherein téFh? Iutlon I ncl udes as an osnotic agent dextrose. 20 14.
The: peritoneal ysis solution of claim13 containing 0.5 to 4.0% (W V)
dextrose. 15. The perT¥®@neMeeksal yEPLlawingi othsf aBgyond® of intragermalli ng

clai ms wherein 2&5&&%@ e SindioNn tHe ebpedRave Zeéf_ dfa ey
peritoneal dialysis ution of any one of the pr i cl aj ns mhereln t he
pol ypepti des ar é’%ﬁet i @rﬁ&%ep¥ﬁﬂgéve§0 2. ?Ff@ gEP EonektERdgRAL

sol ution of cIamnijﬁWuneinThéere;pebeuwe mﬂdmhmredﬂueéttuhﬂﬁifumrWHQCidS
long. 18. The pgj N,0 n

synthetic pepti g’eg are 4 ﬁx@ﬁ%&%%m%gi g (ro‘ihﬁub ovwb%’(r)gﬂzl ]fg: © 1Y'® The
peritoneal dial gdite o8 ﬁb?oﬁh@Veél%ﬂ‘mq %’%Prf f—'ﬁéhsmsme@mvm@njm 5
120.00 to 150. OQh@"?aJs'a)t@fe LUHEFB1 mm& x&é}:ell&é&édﬁmdﬂ Pl el 4ride.

20. Th t I I | ut
el udest8odi onpusREBEARR Ot adrethiReaieot 6eeELiE, §ra¥ Al iifmodhom 10

sites were examined for erythema and edema at 24, 48, and
72 hours following injection.
No dermal reactions at challenge were observed in
the animals treated with 2.5% Dextrose (w/v) in Dianeal®.
15 Dermal sensitization responses were observed in the test
animals treated with 1.0% and 2.0% Whey Protein
Hydrolysate (w/v) in 1.5% Dextrose (w/v) in Dianeal® and
in the animals treated with the positive control
material. There were no dermal reactions observed in the
20 respective naive control animals.
Based upon the results obtained, the materials are
classified as presented below:

Test Material Identification Classificatio
2.5% Dextrose (w/v) in Dianeal® Not a sensitizer
25 1.0% Whey Protein Hydrolysate Sensitizer

(w/v) in 1.5% Dextrose (w/v)
in Dianeal®
3.0% Whey Protein Hydrolysate Sensitizer
(w/v) in 1.5% Dextrose (w/v)
30 in Dianeal®
Sulfathiazole (positive control) Sensitizer



21. The peritoneal dialysis solution of claim19 wherein the solution
i.ncludes: 0 to 45.00 (nEqg/L) of lactate; O to 45.00 (nEg/L) of bicarbonate,;
O0to 4.00 (nEg/L) of calcium and 15 0 to 4.00 (nEg/L) of nagnesium 22. A
two part peritoneal dialysis solution designed to be m xed prior to
infusion into a patient to forma dialysis solution accordi rgMag 20@2 m 1 or
any one of clains 12 to 18 conprising: 20 OE,first part housed in a first
structure including 1.0 to 8. 0% (w v) dextrose and a pH of 4.0 to 5.5; a
second part housed in a second structure including 0.5 to 8.0% (w v)

pol ypeptides and a pH of 6.0 to 7.5; and including in either the first or
the second structure a sufficient anount of 25 the follow ng ingredients so
when the first part and second part are mxed the followi ng is provided:
120 to 150 (nEq/L) sodium 80.0 to 110.00 (nEq/L) chloride; 0.0 to 5.0
(mEg/ L) lactate; 0.0 to 45.0 (nMAFERIBLSadB¥aEPde Ho3 Rd 4.0 (nEg/L)
calcium and 0.O0r§éendi®icakgbh) magnesium 30 23. The two part peritoneal
dial ysis solutiop of claim 52 vvherei.ﬁ tjee f, 'rdst ang secogd structures are
two separate cha %rgaggréa PrYPEe AfPHFAEted and described as follows:
CACA{ A A A . ASMateriah. Ae. AU TestiMdtolal AUSL. A Lot Physical

AL, . AH . Ae. Al LY. A - AGE. A

. A@-GKM Q%UVNyt%jéledu%%FcaU] (‘:‘%% cal ca]@é%m'%gq %ﬁ;‘%a] caﬁ%%f‘%ca] ca]
caU] caU] cal] caU @8] ca] ca URE%U Rextessy] i3p08] cap a%éhi aClgarpQcolor-

O/ }wgkf " ZTj e” ZUU] cal] cal] cakapidioigidhieal] ca] cal] cal] cal] cal] cablsagblical] cau
Lfgg% g:} g:ﬂ EZ]U]C"?% ngﬁgl(J] d\?ﬁ&%’l WO ORI cAP%M o) calf ¥ar¥elin¥a) ca
] ca] cal] ca] cal] ca] cal] ca] caUHgdrplgsatd (wéy)caUjica) cal] ca] cal] cal] diquid

a] ca] caJik\g _efn+J K in 1.5% Dextrose  G127225
'} xsni d_ZUU] ca] ca] ca] ca] ca] ca] cal ca] ca] caUl cal cal] ca] ca] ca] ca] c™a] c”a] c™a]

ca] cal] ca] ca] ca] ca] ca] cal] c&'] (v Ul ca

PU+l AT Tal el inege! T LY M 3 0% whay Riicteli ## $e6tBIov | ghdx W] ca] ealiealetrdl cal ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] cahg(?&ﬁ%%éw@i‘a H] c"a liquid
ca] ca

U c”aU] ca] ca] ca] ca] c™a] ¢c*a] c”
30RWRE "I ((()P))))) A x***igAG%+Dextrody - - C127225 | wr mhc] Xca] caU] ca] ca] ca] ca] ¢

a] ca] ca] ga] ca] ca] ca] ca] cal ca%;gg]iﬁa]aﬁ&wa] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca]
cajcalcal!%,...\V...///[1/]/00Q 011222h3i 333333x4y4{uoi c*"YT(Q ca] ca] ca] cal] ca

U cal] cal] caU] c&f ey ¥y cHphigeg'e au] caUfatPRau tay] cay ca calU c
al] ca Control

U c”aU] caU ca] calGaydd4444 4445585 5555555’ 6, 6V6VBI 6mb6666&7~xr | f* YScAYTO ¢
?J]U]CSZU] cal] cal] cal] c fYec figstamatey iy ceere asfengd atptuiyenatedy] cTbecal c
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99K9ysnga[ VPcMYT(J U] cal,calj cal] cal] callJ] cal] cal] cal] cal] cal] cal] cal] cal
caU] cay] cal caUP@ég—&égéP%ill caU] cal] cal] cal] caU ca U] c”a
Young adult albino guinea pigs, Hra:(DH)SPF, were
procured, maintained individually in screen-bottom
stainless steel cages in temperature- and humidity-
25 controlled rooms, provided continuous access to Certified
Guinea Pig Chow® 5026, Purina Mills, Inc., and water and
held for an acclimation period of at least 7 days. If
variations from the prescribed environmental conditions
existed, they were documented and considered to have no
30 effect on the study outcome. No contaminants were
expected to have been present in the feed or water which
would have interfered with or affected the results of the
study.
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12. Naive Control 4 Sulfathiazole
PROCEDURES (Example No. 2)
Test Material Preparation
The test materials, 1.0% WPH and 3.0% WPH, were
30 supplied in_sterile glass bottles and were reconstituted
with 100-'ml of Dianeal® PD-1 with 1.5% Dextrose. Mixing
and aliquoting was performed under a hood with static air

conditions using aseptic techniques. Using a transfer
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"10% h& () -, < '10%?}__&4! O%h&'() 10% h& ()-310% h& () - RST} "F4!
Scree
10 The purpose of the irritation screening was to show
that each undiluted test material was nonirritating and
could be used for the induction and challenge treatments.
TwO site;iwere selected and shaved on each of two animals
per material. Each animal received two 0.05- ml
15 intradermal injections of the respective undiluted
material. A positive control irritation screening was
also conducted in the same manner with a 1% w/v
concentration of sulfathiazole in sterile 0.9% saline.
All sites were scored for erythema and edema at 24 and
20 48 hours after injection.
Based upon the results obtained from the irritation
screening, materials 2.5% Dextrose, 1.0% WPH, and 3.0%
WPH were administered undiluted for the Day 8 intradermal
injections and the Day 22 challenge procedure. The
25 positive control animals received a 5% w/v suspension of
sulfathiazole in sterile water for the Day 8 intradermal
injections and a 1% w/v suspension in sterile 0.9% saline
for the Day 22 challenge procedure.

Definitive Study - Induction Phase
30 Intradermal Inijections (Day 1) A 4-cm X 6-Ccm area

was clipped along the midline over the shoulder
region of each animal in the test and positive
control groups. Six intradermal injections were
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made within the boundaries of a 2-cm x 4-cnm area,
one row of three injections on each side of the
midline as follows:
Sites A and B
5 Groups 5, 7, 9, and 11 - 0.05 ml of the 1:1
ratio of Freund’s Complete Adjuvant in sterile
water
Sites C and D
Groups 5, 7, and 9 - 0.05 ml of the respective
10 undiluted test material
Group 11 - 0.05 ml of the 5% w/v suspension of
sulfathiazole in sterile water
Sites E and F
Groups 5, 7, and 9 - 0.05 mlof the respective
15 test material as a 1:1 dilution in Freund'’s
Complete Adjuvant '
Group 11 - 0.05 ml of the 5% w/v suspension of
sulfathiazole in a 1:1 Freund’s Complete
Adjuvant/water solution
20 odjum u lfate etreatment ay_7
One week after the initial intradermal injections,
all injection areas of the test group animals and
positive control animals were closely shaved and a
10% w/v mixture of SLS in petrolatum was massaged
25 into the skin with a glass rod.
Intradermal Injections (Day 8) The respective test
or positive control (5¢ w/v suspension of
sulfathiazole in sterile water) materia% was
injected intradermally at a volume of 0.05 ml into
30 two separate areas located just posterior to the
initial intradermal injections.
The naive control animals were not treated during the

induction phase of the study.
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Challenge Phase

Two weeks after the Day 8 intradermal injections alil
test and naive control (previously untreated) groups

received a challenge injection. All test and naive
5 control groups were treated with the respective undiluted
material. The positive control and naive positive

control animals received treatment with a 1% w/v
suspension and sulfathiazole in sterile 0.9% saline. The
hair was removed from a 5.0-cm x 5.0 cm area on the right

10 flank by shaving as before. The respective test or
positive control material was injected intradermally at
a volume of 0.05 ml into one site of the right flank of
each respective animal. Approximately 21 hours later,
the test sites were closely shaved.

15 Observations
Twenty-four hours following challenge injection the
test sites were examined for erythema and edema. The

sites were examined again at 48 and 72 hours after
injection to detect any weak, slowly developing
20 reactions. Redness constituted a minimum criterion of
allergic reaction. Strongly sensitized,gnimals displayed
a vivid redness, associated with indurated swelling. The
reactions were scored according to the following scale:

0 = No reaction
25 "1 = Scattered mild redness
2 = Moderate and diffuse redness
3 = Intense redness and sweliing
The animals were observed for clinical signs daily
throughout the study. Individual body weights were
30 recorded just prior to initiation of treatment, at weekly

intervals throughout the study, and at termination of the

experimental phase.
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30 11 Positive Control (Sulfathiazole) 9/10 Sensitizer
The above examples (Example Nos. 1 and 2)

demonstrated that the use of only a polypeptide mixture
such as that set forth in Klein and/or Gilchrist et al
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25 stems from the fact that too great a proportion of

peptides in Klein have a molecular weight above 1200.
Accordingly, pursuant to the present invention, the
polypeptides are used in a concentration of 0.25 to 4
with an osmotic agent, such as dextrose which is used in
30 a concentration of 0.5 to 4. The polypeptides have an
average molecular weight of 400 to 900 daltons. It has
been found that not more than 0.10% of the polypeptides
should have a molecular weight of greater than 1,200.
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This minimizes the risk of immunogenic response.
Additionally, not more than 25% of the polypeptides
should have a molecular weight of less than 400. This
prevents the uremic problems that will occur with the
solution proposed in Klein.

It should be noted that the lower weight peptides
are readily absorbed. For a 1% polypeptide solution, if
the solution contains more than 25% polypeptides having
a molecular weight less than 400, greater than 40 )
amino acid will be absorbed by the patient causing
uremia. Accordingly, the polypeptides, pursuant to the
present invention, are limited to less than or equal to
25% having a molecular weight less than 400.

Polypeptides can be used alone or in combination
with amino acids as nutritional supplements in a dialysis
solution to correct protein malnutrition.

Preferably, in an embodiment, the polypeptides used
in the present invention include the following amino acid
profile.

Amino Acid Composition
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LEU 11.7

PHE 3.4

LYS 9.7

To this mixture 50 to 150 mg valine and 15 to 30 mg
tryptophan are added per g of peptides. This

composition provides improved nutritional benefits to the
patient.

To provide a balanced nutritional solution,
preferably, the ratio of polypeptides to dextrose, in the
solution is 0.3 to 2 by weight.

By way of example, and not limitation, the dialysis
solution should comprise, in addition to the polypeptides
and dextrose:

Total heavy metals < S5 ppm

Aluminum < 500 ppb

With respect to peptides used, they should comprise:
Sodium < 50 mg/g

Chloride < 10 mg/g

Potassium < 0.2 mg/g

Magnesium < 1 mg/g

Calcium < 1 mg/qg.

Phosphorus < 1 mg/g

Lactose < 5 mg/g.

The polypeptides dialysis solution can be formulated
in a single bag or in two separate containers. In an
embodiment, the polypeptides can be formulated in a
single bag with glycerol as an additional osmotic agent.

In an embodiment, the present invention provides a
peritoneal dialysis solution that is housed in two
separate units and then mixed prior to use. These units
can be two separate containers or they can be two
chambers of a single bag.
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By way of example, and not 1limitation, the
composition contained in separate chambers can be as
follows:

Chamber Chambe
Dextrose (% w/v) 1.0-8.0
Polypeptidesa(% w/V) 0.0 0.5-8.0
Sodium (mEqg/1) 0-300 0~-300
Chloride (mEg/1) 0-250 0-250
Lactate (mEq/ 1) 0-100 0-100
Bicarbonate (mEq/1) 0-100 0-100
calcium (mEq/f) - 0-10 0-10
Magnesium (mﬁq/l)_ 0-5.0 0-5.0
pH : 4.0-5.5 6.0-7.5

Preferably, only dextrose is contained in chamber
1. In an embodiment, lactate is contained in chamber 1
along with dextrose. '

The contents of the two chambers are mixed prior to
infusion into the peritoneal cavity of the patient. The
combined solution has the following composition:

Dextrose (%w/v) 0.5-4.0
Polypeptides (% w/v) 0.25-4.0
Sodium (mEq/1) 120.0-150.0
Chloride (mEq/1) 80.0-110.0
Lactate (mEqg/1) 0.0-45.0
Bicarbonate (mEq/1) 0.0-45.0
Calcium (mEg/1) 0.0-4.0
' 0.0-4.0

Magnesium (mEg/1)

pH 6.0-7.4

As previously noted, pursuant to the present
invention, synthetic peptides can also be utilized.
Synthetic peptides provide better defined characteristics
and contain less impurities compared to peptides obtained
by hydrolysis of proteins. The synthetic peptides should
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15
2. The peritoneal dialysis solution of claim 1 wherein the polypeptides include
not less than 40% as essential amino acids.

3. The peritoneal dialysis solution of claim 1 or 2 wherein the solution
20 provides less than 5 ppm of total heavy metals.

4. The peritoneal dialysis solution of claim 1, 2 or 3 wherein the solution
provides less than 500ppb aluminum.

25 5. The peritoneal dialysis solution of any one of the preceding claims wherein
the polypeptides in the solution provide less than 50 mg/gm sodium.

6. The peritoneal dialysis solution of any one of the precéding claims wherein
the polypeptides in the solution provide less than 10 mg/gm chloride.

30
7. The peritoneal dialysis solution of any one of the preceding claims wherein
the polypeptides in the solution provide less than 0.2 mg/gm potassium.
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including an additional osmotic agent.

13. The peritoneal dialysis solution of any one of the preceding claims wherein
the solution includes as an osmotic agent dextrose.

20
14. The peritoneal dialysis solution of claim 13 containing 0.5 to 4.0% (w/v)
dextrose.

15. The peritoneal dialysis solution of any one of the preceding claims wherein
25 the pH of the solution is 6.0 to about 7.4.

16. The peritoneal dialysis solution of any one of the preceding claims
wherein the polypeptides are synthetic polypeptides.

30 17. The peritoneal dialysis solution of claim 16 wherein the synthetic peptides
are 2 to 15 amino acids long.

18. The peritoneal dialysis solution of claim 16 wherein the synthetic peptides
are 4 to 10 amino acids long.
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19. The peritoneal dialysis solution of claim 1 wherein the solution includes:
5 120.00 to 150.00 (mEg/L) of sodium; and
80.0 to 110.00 (mEq/L) of chloride.

20. The peritoneal dialysis solution of claim 1 wherein the solution includes
sodium, chloride, lactate, bicarbonate, calcium, and magnesium.
10
21.  The peritoneal dialysis solution of claim 19 wherein the solution includes:
0 to 45.00 (mEq/L) of lactate;
0 to 45.00 (mEq/L) of bicarbonate;
0 to 4.00 (mEqg/L) of calcium; and
16 0 to 4.00 (mEq/L) of magnesium.

22. A two part peritoneal dialysis solution designed to be mixed prior to
infusion into a patient to form a dialysis solution according to claim 1 or
any one of claims 12 to 18 comprising:

20 a first part housed in a first structure including 1.0 to 8.0% (w/v) dextrose
and a pH of 4.0t05.5;
a second part housed in a second structure including 0.5 to 8.0% (w/v)
polypeptides and a pH of 6.0 to 7.5; and
including in either the first or the second structure a sufficient amount of
25 the following ingredients so when the first part and second part are mixed the
following is provided: 120 to 150 (mEq/L) sodium; 80.0 to 110.00 (mEq/L) -
chloride; 0.0 to 5.0 (mEg/L) lactate; 0.0 to 45.0 (mEq/L) bicarbonate; 0.0 to 4.0
(mEg/L) calcium; and 0.0 to 4.0 (mEq/L) magnesium. *

30 23. The two part peritoneal dialysis solution of claim 22 wherein the first and
second structures are two separate chambers of a single container.



