1
i

;e3e:86T ro7 i 6 March 2003 - 1 PERI TONEAL DI ALYSI S SOLUTI ON 5 BACKGROUND
CF THE | NVENTI ON The present invention relates generally to peritoneal
dialysis. Mre specifically, the present invention relates to inproved
peritoneal dialysis solutions including polypeptides. 10 It giMarkHougs t 0 use
dialysis to sup ort a patient whose renal function has decreased to the
poi nt hﬁmmmm MMneys no | onger suffictrehtty function. Two principal
di al ysi e utilized: henodialysis: and peritoneal dialysis. 1~ In
henodi al y§isseokrhe patient's blood is passed through an artificial kidney
di al ysi s tfmachine. A nenbrane in the machine acts as an artificial kidney
for cleansing the blood. Because it is an extracorporeal treatnent that
requires special machinery, there are 20 certain inherent disadvantages
wi t h henodi al ysis. To overcone the di sadvantages associ ated with
henodi al ysi s, peritoneal di alRERITONFALJSIANLYSIS. SPEUIFIONeal di al ysi s
utilizes the patient's own peritoneum as a sem perneabl e nenbrane. The
peritoneumis a 25 nmenbranous lining of the body cavity that due to the
| ar ge number of bl ood vessels and capillaries is capable of acting as a
nat ural sem perneabl e nenbrangacxmu¢uumtapumﬂg ¢mwbn@tgu a dialysis solution
is introduced into the perltone%] CaVItX utili 30 cathe After a

zi
sufficient period of T e PYEY exchan%e olufeggﬁgfweéﬁqﬁ¥ gVaI¢§éte and
the blood is acheritened) uddalysdsal |§°H€h|$@¢@dfbya}bimw dibeg presentabl e

osnoti c gradi enindéwpadie PéP&@eéO tbe g Tﬁkeﬁé@t Speritdned) Med£dh O3 - 2
to permt water_outfl) ow fr C{leb%(,ig al l ows the proper acid-base,

el ectrol yte and®FH4kPhl D e Fﬁpﬁé %0 the bl ood and the dialysis
sol uti ol@s sinply ditai bedkhewm the useddicdystiy thr cupporite ac gidtdtegit. 5
Al though there & JBRK30¥GALRDSS ﬁ& B%E':EQQS&'t&“t%'e)’ ﬁbirt%rl?excg th%e

difficulties that has been encountere roviding a sate that

i ncl udes a sui tHNeYSs Mgt |1@“§§é'nls“ff\hﬁ&F"F Yr%‘qli!ﬁ’?’éﬂh S %tprdné’&?ﬁlm ent
osnotic gradi erdlalJSjsﬁGhl aetthodshe azenoucdl dgedi | s haesllialyisie ;di ahgsi s
solution to rraléu_,tan ned8 AWM Gegradient required to cause transport of

wat er and toxi substances across the peritoneuminto the dialysis

sol uti o3 The' apprd@ri B?Eoés%l’?ksagéﬁ’i‘@ nedkienty’ sachilegd ais 1papsedt a

goulol e cr: Iteri &hridught , ahnt aﬁeﬂmémbe nmdyoxa@anpdlﬁulbﬁmltneal ly a
iologically ine ve t 0 by iZ

Additionally, t "ﬁ)zfaé'nm@sh%ﬂ §ct?ﬂr$é;a} @ l‘J’cross n% f?‘j‘berl lr%d%fal"rr‘gr%rane
into the bIoodCHEPﬂﬁeﬁsevﬂﬁg &kﬁQﬂ{he§60%¢$¢e%$alstRhsewﬁﬁhﬁoappﬁﬂﬂho

mai nt enance of ttﬂt%tmltnuma&tta&uhtéat Is%cgaadln@anm@%e} al @O UL He pr event
t oxi ci té or accumyl ation. o st ances bl.ood. Ho currently

used subB$t ance EEHH éwe§§f'lt\ggﬂ'§gg¥ﬂ3 (G AR e"f’it:i’ ft}’ﬁ’m 23¥f{dFic agent in a
di al ysis solution. T9 Povespping, the odimadardgares t lasisocdatedt witk|y used
I s dextrose. Deed3a1sikal ”ﬁ(e§€é&né’ﬂd | aihepdisy ru%t@bohueﬂog?éait

enters the bl ood. However, one of th grobl ens" W .th dextrose is that it is
readi |y taken L?ﬁrﬂ)’;%ﬁélb‘f‘b%hy’ﬂ%ﬁttlﬁé ge R BREieRECS M BEXIFOREM R osses
30 the peritonaism ao seapipdnmeddle omenbrangr adi ®he | pert tssriquat edswid hi n t wo
to thregghours b, i ALUREON intg® SANCRRUBEapCLaLTR) Rhathad rartimn of

ultrafiltration
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 1is
achieved. Fluid removal 1is achieved by providing a

suitable osmotic gradient from the blood to the dialysate
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6 March 2003 - 3 causing water to be reabsorbed fromthe dial ysate toward
:the end of the tine allowed for the exchange. Another concern with respect
to- dextrose is that because it is taken up so rapidly by the blood, it can
5 represent a |arge proportion of the patient's energy int&darcV@dd3® this
may not significantly effect a nondiabetic patient, it can represent a
severe netabolic burden to a patient whose pglaucose tol erance is al ready

i npai red. Dextrose can al so cause problens with respect to hyperglycem a
and obesity. Still further, a problemw th dextrose is with respect to the
preparation of a dialysis solution. Typically, dialysis solutions, simlar
to other nedical products, are sterilized by heating. Unfortunately, heat
15 sterilization of, dextrose-at physiological pHs will cause dextrose to

Cﬁr agel : ze. To Wmh tter\;rtaQJ’er{ b‘uefmbgbfm ftStie ilﬂdﬂm\/\ﬂ;rhﬂsaﬂHigﬁvstﬂ?e pH IO}‘
the dialysate to within t range o t .5:.a i $ extrqse wi
not caranelize m&?%ea?%h‘; ’i"/é‘v e?Yr&j%%l?aé %E%’t ﬁ’gtl%f'ﬁ \c/bepH may
be responsible fmmm&pntbﬁdemtah@@d the sdinl ymis solutdoni hsfdmpkyf

di alysis sol uti %ﬁmdﬁ@to&@%«a ®olg’ cRV 2By eBRirofgl- thé®¥a@id@ht, peritoneal
host defense To addr sorre t he above cogﬁe ng a nunber of 25
ATEBongy Yantae

subst ance® have been rﬁt%’r"ﬁaf"?vgs PEs&o mRTtAnealone of
t he proposed natdHailgisishas qmeovm"f t thee aliffidemldtiessulihiitt uthasf olbeen

dextrose. For examufitelnt rP&SBrBGiH%OB&diaﬂq'&JﬁéCO@ tpohﬁg?&a ebaye been

suggested as repl acenents dextroSe. Becayse of their nol ecul ar
weight, it is . SHétpBled qsﬁ%ﬂt‘tq'ue?ge'éﬁf fuditat alf odeapfregeis oﬁ'é%ﬁin and
into the bl ood shqwhdlhﬁtmdynmtzleﬂ gradientheid caclokedd.C aThéVokhopge unit

mass of these at.es e 2003._n for | arger
concent I’;pl ons”?é(ig §: qﬁ%?etlr?r'atttg% éjllalyﬁfheolyg s?g fnﬁglgg% g?der
for themto be efsﬂe&w\garadlmqu%mpﬂytosqmwgaass@rbt%wa&fertne@e '~

concentrations’ tofBENdbdtunedd ddissy ¥Rl ﬁéﬁﬁt@né\i@%w Tt:he5d§$9¥‘é
nmet abol i sm rai sezgﬁerl ous concern about the long termsafety of these

agents. Smal | F9P- wei ght substances have al so been explored. These
subst ances i ncl ude grhyeeappropuiste obsnayictagentanueddsctesachievevat ,

t]bfese supst ancegedse 5?2: lec¥edtbeihal Sz:qx%ttnum’eeﬁeéﬁs wf sgén&me&mstm'b le
of fering no substantia rose 0 _aci ear. to be

an attractive sﬁBgtgt‘itlﬁté‘"ftdraq&é’gg?‘ngg?‘ﬁ Q i1MSTE 4| raﬂ‘éﬁvfs’i's {)H‘?’?fn

Short term st udsbsumm imetiatatldcabilet tidditairenaldiy, tbleeagenti.stﬂcﬁ.l]l-d)wever

because of theip gﬁlﬁé%%gswﬁw e%lt%h@él%&%fﬂﬁ%&?&%eghg%f apidly

t hrough t he perl tone sultin rapi d I oss osnmotic gradient. In
addi tion, rapi dBﬁpt%%ﬂ"ﬁn hethcitheseagtiteriacortdiifer ¥8Pedniakiqyen
burden apd | M isikbenrsee ast a-.menmaﬁ)mmuﬂs:ntarfmrteamohwjrwmwgemqoer

day. Recently, Sht I
osnoti c agents. Qf?é{ 8%141 %rﬁﬁ%@g&gﬁé gggﬁl\‘)\n Jr?‘%ave“j’% 5l ransport
across the pen#@h%‘éﬂﬂc%mdlm Heree fldraed - nt ain a prol onged osrmtl c 25

gradi ent between di th%@f[&e%&d.ybu@éﬁj qusSanBétcﬁiﬁpletel@ 806ibdfed Xhe
Glchrist et al and Euro?ean Pat en Jéa;n .set_ fort.h
t&ﬁ‘eeﬁ

pol ypepti des asSthe®okhotPE gﬂeﬁfmc’ﬁlg 68? Yrdes SR, Each

of these2pat ent Bresentksesheh@smotic agent that is most widely used is
dextrose. Dextrose is fairly safe and is readily

metabolized if it enters the blood. However, one of the
problems with dextrose is that it is readily taken up by
the blood from the dialysate. Because dextrose crosses
30 the peritoneum so rapidly, the osmotic gradient is
dissipated within two to three hours of infusion. This

can cause reversal of the direction of ultrafiltration,



30 substitution of polypeptides for dextrose; polypeptides are the only
*osnotic agent utilized in the formulations disclosed. ' WO A-9319792, which
is'not a prior publication discloses use of polypeptides and gl ucose
(dextrose) in peritoneal dialysis solutions. There is no difJdanshqp@3 of

synt hetic po(ypepti des. r 6 March 2003 - 5 In G Christ et al, the bulk
of the pol ypeptides have a nol ecul ar wei ght of 1100 or greater. |ndeed,
approxi mately 50% of the peptides have im éxCess of 18 amino acid residues.
The pol ypeptides are the only 5 osnotic agent used (see, e.g., Col. 4,
lines 33-35). In iCein, the polypeptides are a m xture of relatively | ow
nol ecul ar wei ght, including an all eged substantial portion between 300 to
2,000 dal'tons, .peptides derived fromthe enzymatic hydrolysis of a high |0

quality protein. The pol ypeptides are the only osnpii ég]reqnts used.

iC
Further, as | onfausing &atier; tPeberreARsarhad (fé'%F*‘E §ate toyardal ent
wei ght of 150 t dthle *Hd @F thee timecalllawedefght thé éxsharaje.peptides is

bet ween 300 to 2, 000 , I t] Lt UL e 4] utfigient for
the needs of Klein. é’ﬂg\%oﬁ%ﬁﬁp%ﬁplf%ﬁé géacrlr%?gis.éﬂ%rgé%na%' rin
this applicati olecanseydity depttiakens 3 s R No $¥d the bdogdandtaeanhri st
et al have very ddphdsRhtC|a Nl &dge Ulpropoytisht ugthé apgelient’si dRergi ke

am no acids, 20 .,hese pow‘gﬁgt 'i__ge conPosé i%snfffc e}_‘q_%(:yr be%% fromthe

perit oneum qui t &VAKCdl y ¥OHAES TRAEGBAY MO A T EIBTONY. STACSSdPt PERT t hese
mat eri al s cont aiddapeitjige matdent, hat care represertt f asevyergr ndtabolic

al lergi c reacti gRg-dehNt® & patidne Whdsee Auessel tblierRAbyPest hfipsadpat are
used. 25 There i,s therefore E need for

in i nproved cgarltone%b dialysis
solution. 6 MIPPR1ZEH3 PIFEFFHTEAM 2 ATHtTDn BB VAt Pet ¢F I

di al ysi si1eol uti &0 hygpprgiyogmis asdoebesiHgents synt hetic pol ypepti des that
are 4 to about 10 am cigs¢ d S6eitsh | od| t he
peritoneal dialysi sngg?a?i on | r?%dgzg f%%)%%ﬂt ?ll%o.gsﬁfﬁgﬂ?l;ihgﬁf%gdi um
80.0 to 11.00 (KEEPRFtoftehithe derePRYation 0Qf( nkqIdiplysipycitutian t o
45.00 (nEq/!) ofrypiealbppadealPsin sbliftionsy/ siafilasl tousthandhddicals. 00
(nEq/ 1) of magnesiuym..Preferabl H_af 1 he I LS, 6. o 7.4.
In as enbodinenPFoaﬁg?Bbﬁ%%%%??éé%iggg%§§ﬁfﬁgﬁPé'pé%@%g%gsgfﬁf%hh%aE
embodi nedB, thesperilbrabion Qfy dextxass i dh phyFiaéegicakspHSst Wid1ls ppm
of total heavy amrhaksdewntdtob@sstot karahedippb ofrd aicipeieate wekalthisand

than 50 /g soBPORLoReottr hankabvhobs aiffust Gule i 468 o dfagigute Oo°
pot assi um | esstehehthingihe maggesiodnp tesz-That thig/ yow 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



cal¢ium less than 1 ng/g phosphorus; and less than 5 ng/g |lactose. In an
enbodi nent, the peritoneal dialysis solution also includes drugs for
delivery to the peritoneum An advantage of the present invention is that
it provides bal anced 25 ' suppl ementation of pol ypeptides @EMacBRA0Zource)
and dextrose (energy source) through a dialysis solution to inprove the
nutritional status of the renal patient. 7 6 March 2003 A further

advant age of the present invention is thdt =it provides for the ability to
i ncrease infusion volunmes and hence small solute clearances as a result of
decrease in nolar coacedtrations of osnotic agents. s Additional features
and advant ages of the present.invention are described ia) and will be
apparent from the detailed description of t he presently preferred

enbodi nents and fromthe draw Acc i ng,t aspect of t he
resent | nventiest TelarEet, FOUCABATACHEPRT GHOK| OF ARAS e

conpri sing as‘imsbhéi dialysis: fm:z& tin drdes (fvw)theol ypdpe |@dﬂ\ﬂeng an *
aver age nol ecylsy rﬁ{ltllpf 403 SAQ dal g rpAndfext pgse. é&(é%rdl ng to

agai n anot her as ect the. pres ent Lnvention, there i s provid
peritoneal di §P§'§P§t§6FéPF‘5n ‘E?ﬂﬂﬂfif §?‘ﬁ§“§§ thedymphatiae s alpmswishs 09 _
(W v) psl ypepsides methbolikecuraisesi getriauer agacetnt aboptl yheptodgs is 400

to 900 dal tongez_@ gﬁ‘ge f&@ éhQs/&(XYéé(ﬁtzgeXtrose According to yet again
0

anot her aspect sent 1nvention, there is provided a peritoneal

di al ysi s sol ution EB% Zolgcylay yiedshitgsuhstamcesadiavie ekan i baehy active
agent ittt anegpldtédal I'yh@éé esdbatea el Mincliude mwﬁéeal} deorb x€d1 £

consi sti ng of re a av nol ecul ar wei ght
of greater th’éﬂf%‘-z X ah? %Drrglgktgéan 2 fl‘yefqg}tdl ype {é dé‘ﬂ%'haﬂﬂ rﬁj" £l ecul ar
wei ght1&f | esheli\%medlo@o a!fmlfi%eav\mwra agafetyt isongephgpsthilie ni xture
bei ng wi thin éﬁfefﬁ&ﬂ&x&fs&%dﬂtﬁqoa@&hb@ﬂ%es%ﬁ@fddéb&:xt&ét' Il anot her

cspect of \he PreSelind IS4 Mnddiren ' MR EER AL ASL de il vo1 o,
to 10 amino amx:lslelnttrgvsmdndeeatxmal dialysis solution. Short term
studies have indicated that they are well tolerated.

15 However, because of their low molecular weights, they are
transported quite rapidly through the peritoneum,
resulting in rapid loss of the osmotic gradient. In
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 blocd.

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 patenﬁs discusses the

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

WO-A-9319792, which is not a prior publication discloses use of

polypeptides and glucose (dextrose) in peritoneal dialysis solutions. There

is no disclosure of synthetic polypeptides.
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f 7a 6 Mach 2003 Finally, according to yet still another aspect of the

« present invention, there is provided a peritoneal dialysis solution
conprising as one of at |least two osnotic agents a polypep&égf 5h§ ng the
foll owi ng ami no acid conposition: ASX 0.33.X20. 3SER4. 5G.Y2 Fetp20P3ARG THR
ALA PRO TYR VAL. METILE LEU PHE LYS 2.3 5.7 6.4 5.8 3.7 4.6 2.3 4.7 11.7
3.4 9.7 and including 50 to 150 ng of valine and 15 to 30 ng trytophan per
gm of pol ypepti de BRI EF DESCRI PTI ON OF THE DRAW NGS t ~ Figures 1-3
illustrate, graphically) nolecular weight distributions for:the peptide
m xtures tested in Exanple No. 1. Figure 4 illustrates, graphically, volune
proflles for Exanple t5 No.I. 6 March 2003 8 Figure 5 illustrates,
graphi cal ly, absorption -of dextrose and peptides for Exanple No. -1.
DETAI LED DESCRI PTI ON OF THE PRESENTLY PREFERRED EMBCDI MENTS 5 The present

i nvention provides igp@qg#ﬁ%r@ tednegy , HéY§hfk59kUEh8”§>o§?gEgFQ' nge

pol ypepti.des having we ned C ah t(; tics . i ght,
di stribution, BAVRo ‘acﬂ‘%ll‘?:?ﬂjpﬂﬁi YEOFt phl °°et‘E" )IFATee | Andeed; oneal

di al ysi s sol ut appsorimatalyapoki penehe t:@pdidgs deaveeiy. eifdses@%ﬁ’pﬁ)tl des

are preferably snot a trQse,

pol ygl ucose, aﬁ‘n“%gga\gct&% agﬁgbgfle%er ol e ng%p?ﬂfﬂh ét aqﬂ% b%'?’o‘(/v by
sel ecting wel | °EE?F%%d‘%’I“§7p‘é%?‘il d%‘%‘e'%l'nd2 il |°£’ilng4saﬂrﬁ"eﬁn -3 45

addi ti onal osnotic mgergleime ohmd\;mwmbspohypepal desxehene @f_nd

dextrose al one, :\fl)\/&% egﬁanﬁoﬁ utlgi-s %htprﬁfn‘?ﬁ@]@i}’ag %D 3 e[%a t 4%

0.25%to about ypept| es an r Oximat e

(W v) dext roses‘a‘?%t e@“'&&é’nt 3090 Fﬂ %ocﬂ&i@ﬂﬂs.t he
pol ypepti des apepthiet wifwwlrtﬂmyﬁﬁélénzymaiﬁldjhbhlébmyﬁiéso@fa hiigh

bi ol ogi gal val ue rQf eing. Thes e derived f.rom m |
pot at o, f(gr soyd 43 W ’i?pep?ﬂ degr gﬁ&g e%)sﬁg e Mﬁ&s tg
cheni cal hydr Agesits uisglysi s, Fturttlr@m I Fﬁatlm |°Gn the hawigeturso| oént

fractionation p&%aa%&%r %fm,s Wltﬁihe&nré&@iMéﬁpQJeﬁfg‘hQ” tfe‘iBB' gyes. For
exanpl e, whey can bé

dro { t t
The desired 30 9% ecﬁﬂ&; J‘:"9\% ﬁﬂ?e?‘l’gi’fl'ég‘{%?g?ﬂ% tf’%ggﬁy?ﬁ@%ﬂ%?%ai s:a%/pSI "
forth bel ow, iketween 30patat20d006idedteins,athetpelymeptdee dixktysesis 8y using

ion exghipnge ahsdiliedR foPNthaNfdeB88 VY L&Y p, can be~renoved. A variety of
methods can As set forth in detail in the examples hereinafter
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.



6 March 2003 9 be used, as known in the art, for preparing such
.t polypeptides. . The pol ypeptides can, in an enbodi nent, be synthetic

pol ypepti des. The use of synthetic polypeptides allows 5~ gr]ﬁ t@ Q(Sf\” de
peptides that have better defined characteristics and cont &YeFeé
inpurities as conpared with polypeptides that are obtained by hydrol ysis
proteins. In order to detenaine the splutions of the present 10 inventson,
the le' n solutions were tested. Specifically, imrmnogenicity and .
ultrafiltration and absorption were evaluated. Accordingly, the follow ng
experiments were ﬂ'ﬁéfﬁfé@&t ineatibh Eptédides @_p@?ﬁod@d[ p(ﬂﬁﬁvsﬁf shitdnSt udy was
to evaluate peptides, as «disclosed inle ( differing in, weight average and
nunber aver agempukingusarsmuticgigests systhatic polypeptidesahatoire & tagebous 100 dext r ose
in dialysate sqlutigns. These experinents were conducted in a nephric
unanest het | z@8uBQacids lapgand dexfese.o| | owi ng pepti de powders Were recei-ved
fromE Klein (University of Louisville). Run #123 & 132 Mv=695, Mi=640 Run
#138 Ma=2985, Mh=885 25 Run #l 40 Mn=6647, WMh=I 020 Due to the presence of
hi gh I ev®l s of endotoxin (>500 EUm ) in each of the above preparations, a

"cl ! d perf d foll . (% soluti f ' h

pilpte ?Se“Br epar it Eodgan the getongal ew&“f% SR Sludee B0 §?CEachh d

sol uti on Jan . ~ I . o,.a pre-wasne
55, 1600 15391, oF SNk %o 301 06 it S Shlobiabl b0y P |

Freseni us to renové endot oxin. yzer Wwas fFinsed with

sterile watey 00 qdEyM) er Bickité190 &o P60 qinm@téﬁﬂsicarb@n%f @c?qQs 1 0

solution. The peptide solutions were transferred into depyrogenated pans
and | yophi | miEqll of\chlcium;eando@ s 4 (mEgA) af magsesiome Preforablyz dok f or

endot oxi n. sul ts indicat | evel s bel ow t he pyrogenic response |evel of 5
0.5 El JMn .PqXPEé‘ie solpgamis ég t‘éﬁdﬁt oxin fromthe peptides, nolecular weight
and nean profile changed due to a | oss of high nol ecul ar wei ght peptides
after passing through the F-60 dialyzer. The final results are shown bel ow

10 Run #123 & 13 aMisidbkafme i) B olpuptidddsre\ynaRad pepligek008 Run #140
Mnv=2388, WMh=1016 Mol ecul ar distributions for each peptide m xture are shown

i n~Figures 1-3. 15 Peptide powders were fornulated to match the el ectrol yte
conposition of Dianeal ~ PD-2 as sumuari zed jn, Te}ﬁl e 1. Table 1 Conposition
of Peritoneal DBl apsembadimantothe p@ltﬂngal-%@b@éxﬁ Bidon proyigescdassonent

D aneal f5 i ‘?lﬁal} ?p&xﬁootzé)tal heavy metals; and less than 500 ppb of total heavy
metals; and less than 500 ppb aluminium. Additionally, the peptides
should have: less than 50 mg/g sodium; less than 10 mg/g chloride; less
than 0.2 mg/g potassium; less than 1 mg/g magnesium; less than 1 mg/g
calcium; less than 1 mg/g phosphorus; and less than 5 mg/g lactose.

20
In an embodiment, the peritoneal dialysis solution also includes

drugs for delivery to the peritoneum.

An advantage of the present invention is that it provides balanced
25~ supplementation of polypeptides (protein source) and dextrose (energy
source) through a dialysis solution to improve the nutritional status of the

renal patient.



30 .. Peptide (g/dl)---3.55.54.3Dextrose (m1)25--------- Sodi um bound

‘(nmEq/ ' 1) ---253131Sodi um (nEq/ ' 1) 1321481531 55Chl ori de (nEq/ 1) 96868584Lact at e
(nmEq/ 1) 40404040Cal ci um (ng/dl) 3. 53.53.53. 5. Magnesi um (nEg/ 1) .0.50.50.50.5
6 March 2003 ,11 Electrolyte total272278282283CBnDIaI|ty 6 March 2003
(nfxn1k91383338355335pH - ~5.1 ~7.7 ~773 ~7.3 1 5 Rats were anesthetized by
Met af ane i nhal ati on. The abdom nal area of the rats was shaved. Dial ysate
solution (90 m/kgj was injected intraperitoneally using a 23G needle. The
di alysi s sol ution canfgith@dadniity OF i pedsend invenfion i ChleMIPravi®S for
dilution marker. Rats were allowed to recover and permtted free access to
wat er. Di al ysatle abitiey €s ifi¢tedserifusenevoloines andcheaice Gotall $olule chaadadcdiour s
during the dwel| peri-od. 15 At the end of-a 4 hour dwell period,-a 1. n

bl ood sanpl e was agesuleof ddcrease ithamolai wlw&ﬂ@ﬂsloﬂqwégmoaepgﬁa&sed and
frozen. Rats were euthanized by tail vein injection of solution. The

abdom nal cavity was opened by mdline incision, 20 di aI ysat e coll ected,

d vol ded., Th | d ped as.d bed
bel ow. Rat s n=6 peAdiiRm e‘@b@%ﬁ%ﬂﬁ*@é&%ﬂ*’aﬁn R lnxgﬁ%ﬁ}%e'nge

et de. 1 un. 1506Hied, a T Villo5 apbucf et e GRE HEIRAYE thie

Dextran, all dhplsthay Hré@rpkeamboummM hﬁdﬁdh%ﬂédﬁhsﬁhg§ate sampl es and in
all t=4 h plas san%l es. 3p Amno acids in all dialysate sanples ‘

cont ai ni ng peptide runs Pre and 4 h. 6 March 2003 12 0.5, 1, and 2 h~
sanples run for sone rats in Peptide groups. )

According to further aspect of the present invention, there is provided a peritoneal

dialysis solution comprising as osmotic agents: 0.25 to 4.0% (w/v) polypeptides having an

average molecular weight of 400 to 900 daltons; and dextrose.

According to again another aspect of the present invention, there is provided a
peritoneal dialysis solution comprising as osmotic agents: 0.25 to 4.0% (w/v) polypeptides
the molecular weight average of the polypeptides is 400 to 900 daltons; and 0.5% to 4.0%

(w/v) dextrose.

According to yet again another aspect of the present invention, there is provided a
peritoneal dialysis solution comprising a polypeptide mixture as an osmotically active agent
in an osmotically effective amount, the polypeptide mixture consisting of: not more than
0.10% of polypeptides having a molecular weight of greater than 1200; not more than 25%
of polypeptides having a molecular weight of less than 400; and the weight average of the
polypeptide mixture being within the range of 400 to 900 daltons.

According to still another aspect of the present invention, there is provided a
peritoneal dialysis solution comprising as an osmotic agent synthetic polypeptides that are 4

to 10 amino acids long and dextrose.



d ucose, all Pre and 4 h. dialysate sanples in DI ANEAL groups. S Vol une
‘profiles for the experinment are shown in Figure 4. Vol unes between t~0 and
the end of the dwell are based on ~~C Dextran concentrations assum ng a
constant rate for disappearance of ~~§: Dextran. Dial ysate $aMpich200&r e
anal yzed for~anmino acids 10 foll owi ng’®cid hydrolysis to generate free

am no acids. These anal yses were used to cal cul ate the percent of peptides
absorbed during an exchange as conpared to dextrose: The results are shown
in Figure 5. Frllyenenording de syeti stith ranothgr aspashitof thelipadsysti mventiont itioare i5

cont ai ni -pent | . ltraf.i.ltration.profiles sim.lar to that
seen Wi tpﬁ&’ d&e)e?talr %gg%eéﬁaﬁ%%%gﬁjﬁ(ﬁe MPHRE 47 °B% %Fta@i’stt JWO RIPYS BeERfS 3t he
exper i mpolypeptiehasing defollbding A/ind iE&ImpRRhPt | on of peptides at 4 hours
is 20 approximately 50-60% EXAMPLE NO. 2 An irritation screening was
conducted using 2.5% Dextrose (wWv) in D aneal~, 1.0% Whey Protein

Hydr ol ysate (in accord with Lgis ) (Wv) in 1.5%Dextrose (Wv) 25 in

Di aneal ~, and 3. 0% Whey Protein Hydrol ysate (in accordance with le'n) (wv)
in 1.5% pextrose (wv) GLX D anealk6.3 Two sites were sel ected and shaved on
two aninmals for each n'% rial. Each animal received two 0.105- ni|

i ntradermal injections t he reé&ecti ve 30 undiluted material. A positive
control irritation scregRfng was,al so conducted in the same manner with a
1% w/ v concentration of sulfathiazole in sterile 0.9% saline. All sites

wer e 6 Mach 2003 13 #d®red for2d ythema and edena at 24 and 48 hours
after injection. Since all three test materials were shown to ' be
nonirritating, they weA®Qdni ni s€8red undiluted on Day 8 and Day 22

(chal | enge phase) of tlﬁmdefi ni t'éﬁe study. 5 The positive control aninals
received a 5% w v suspensi on of | fathi azole in sterile water for the Day
a intradermal injectiopgaand as §41% w v suspension in sterile 0.9% saline
for the Day 22 chal |l enge procedure. The study was conducted using 10 test
animals and 10 four naFBe controf-8ani nal s per test or positive control
material. On Day 1, anil-qgl s in eggh test group received duplicate 0.05-~nm
intradermal injections of a 1:1 tatio of Freund's Conpl ete Adjuvant in
sterile water, the respadiive teg¢p material, and a 1:1 ratio of the 15
respective test mat eri% {n Freund's Conpl ete Adjuvant. For the positive
control group, the ani 15 recei 4éd duplicate 0.05- m intradermnal
injections of a 1:1 raffipp of Freynd' s Conplete Adjuvant in sterile water, a
5% w' v suspension of sulfathiazole in sterile water, and a 5% 20 w v
suspensi on of sulfathikBdl e in Ftlnd' s Conpl ete Adjuvant. On day 7,
animals in all three t@ié gr oups Qnd the positive control group were
pretreated with 10% w odi um I%{uryl sulfate in petrolatum applied
topically at 25 the shgygd area @f the Day 1 intradenaal injections. On Day
8, the respective test or positive control material was injected

i nt r adetddnglyding SQto, l50umeotvalipe amsi Htoj3hinag tropkasirer amefpolypeptidecat ed j ust
posterior to the initial intradermal injections. 30 All the test materials
were adm ni stered undiluted and the positive control was adnm nistered as a
5% w/ v suspension of s i i L (g ai ve 6 March
2003 1~ control ani mal ?%Wﬁ@@%ﬁrﬁﬁﬁéﬁ@| on phase. Two
weeks fow ow ng the Day 8 intradermal injections, all animals in the
respective test and naive 5 control groups received a challenge intradenaal

i njection. The reppRgéd ve3 Uiiistrates dofaphifcall§t Qﬁb%bulﬁ@walgr?%Cd@eibu ions
intradermally at a volune of 0.05-nml~ into one site on e shaved right

fl ank of eacforrths peptide eniatiregkestdhin Basinple/Nocdnt rol ani mals were treated
with a 1%wv

Figure 4 illustrates, graphically, volume profiles for Example
15 No.l.



10 suspension of sulfathiazole in sterile 0.9% saline. The sites were
< exam ned for erythema and edema at 24, 48, and 72 hours follow ng
injection. No .dermal reactions at challenge were observed in the aninmals
treated with 2. 5% Dextrose (W v) in Dianeal~ . 15 Dernmal $darh29&ii on
responses were observed in the test animals treated with 1.0% and 2. 0% Whey
Protein Hydrolysate (Wv) in 1.5% Dextrose (wWv) in D aneal and in the
animals treated with the positive control material. There were no dernal
reacti ons observed in the 2p respective gaive control aninmals. Based upon
the results obtained, the materials are classified as presented bel ow. Test
Material Ildentification 25 30 2.5% Dextrose (W vVv) in D aneal ~ 1. 0% Wey
Protein Hydrolysate (wv) in 1.5% Dextrose (wWv) in D aneal ~ 3. 0% Wey
Protein Hydrolysate (wWv) in 1.5% Dextrose (wv) in D aneal ~ Sul fathiazole
(positive control) Classification Not a sensitizes Sensitizes Sensitizes
Sensitizes 6 Mar&ionge3 A5ipAYERrates( Egaaphdcably 2) abgerptipvatdfon The
materi al s wer geixteokel and peptdaeer fbedeRampde! Nys: 1 Material Test Materi al
Lot Physical 5 Designation |dentd 'fﬁﬁd ﬁ%& Abt xevi at | on De~xi Test
2. 5% Dextrose C132365 2. 5% Dex{Bréoi& aﬁi,b C % ) in Dianeah less liquid
Test 1.0% Wey Prot ei rRI2GTHE, IRRES BWENMPIPREFERR BOPIMENSate (Wv) in
liquid 0 in t.5% PREt ppeseft21RPENE 6N ) piév LA sdgPolast p%r@%&)éggx Protein
P900510 3. 0% \\PH Page-geél oW Hédrd %ate,g‘\éll\é) fn I{__ﬂal din 1.5%Dextrose
C127225 15 (wWPIIYRIB BRANEIORS, containing podypeptfdes (Baydpgowedl - wite
powder Contrdd&fdnede arhhfetteristnics (e.g., molecular weight,
distribution, amino acid composition, purity, etc.) for
use in peritoneal dialysis solutions and intraperitoneal
10 drug delivery. The polypeptides are preferably used with
another osmotic agent such as dextrose, polyglucose,
amino acids, and glycerol.
As set forth in detail below, by selecting well

defined polypeptides and utilizing same with an

15 additional osmotic agent, the disadvantages of
polypeptides alone and dextrose alone can be overcome.
To this end, preferably, approximately 0.25% to about 4%
(w/v) polypeptides and approximately 0.5% to about 4%
(v/v) dextrose are used as the osmotic agent,
20
In an embodiment, the polypeptides are obtained from
enzymatic or acid hydrolysis of high biological value
proteins. These proteins can be derived from milk, egq,
potato, or soy. The polypeptides are prepared using
25 enzymatic or chemical hydrolysis, dialysis,
ultrafiltration, ion exchange, solvent fractionation,
chromatography, or other related separapion techniques.
For example, whey can be hydrolyzed with a
proteolytic enzyme, such as trypsin. The desired
30 molecular weight fraction of the present invention, set
fdrth 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



The test materials were stored refrigerated. The 20 positive control
‘material was stored at roomtenperature. Test Aninmal Young adult al bino -
gui nea pigs, Hra: (DH) SPF, were procured, maintained individually.in
screen-bottom stai nl ess steel cages in tenperature- and hurfManch 2083
controlled roons, provided continuous access to Certified Guinea Pig Chows
5026, Purina MIIls, Inc., and water and held for an acclimation period of
at least 7 days. If variations fromthe prescribed environnental conditions
exi sted, they were docunented and considered to have no 30 effect on the
study outcome. No contam nants were expected to have been present in the
feed or water which would have interfered with or affected the results of
the study. r 6 March 2003 16 G oup Ass ianner~tsSixty-four

heal t hy, accl i mat ed mal e al bi no gui neapi gs wei ghing from 354 to0562 were °
chosen at randpe fesédj s £t udkhowhheinnithe s aver e foui ﬁpﬂﬂmgho‘yﬁa@

and5i dentified ghﬁggg@h Eunber and correspondi ng, ear tag.The aninmals were
di vi dedi nto thB Wing groups: Nunmber of Goan Anim-is Test Materi al
ldentificationl. |nfhatpeiypeplidssgan?. Byvadcsrbodimeny yjbel symtheteixn102.

| mitation Scr egaaggé €188 V\eyh B @i €1 ¥ I-Asﬂftdmt:e oMb eléeé%fi?ﬁ d 0se
(wv) in_D aneai ?m ati Scr ee Z}h%mx‘\h LE rdysate
(wWv)' IR 1. S(WﬁﬁxtF?)sehW%J IrP??‘é’rfge% 3 gf'fz'on g %’én%“?d

Sui f at hi azde (Gbsrwt@rmhicd)ams cardiro 1259 ppuribies (a4 \Qorfparididaneah6.
Nai ve Contrd4 gié% O5€id¥¢ V)tHdat Osdeeabptaingat 10y 1. l%fm jrotein
Hydrdysate (w é xtrose (Wv) in Dianeal nB. Nalye Cont% . 0%

Whey Protein e (W v)2 0in 1.5% Dextrose (wv) in Dianeal 9 TesttO
3. 0% Whey Pr ot ei n Hydralydert etd Wletdrmihe5thBesblotiogsV of the Presealt~10.

Nai ve troI4 ey P ein dys in Det wWvVv) in
Di anealcﬁg 511. ‘é’%ﬁé\?g >Cljon %l 10%a¥h%§aﬁ ‘f'é){é qvé‘éo )i: e ( )
Sul t at hi azde. mm(manﬂmunegeg}%‘éy der hatr Pféb@réam%hThedt est

mat eri al s, 1. 0%BARFpHEhn3. M&P&am&%ﬂsum&dmmaﬂyst @hiel Fo3ha®shgtt! es
and wer e~reconstitutedw th 100- aneal ~ PD-1 with 1.5% Dextrose.

M xi ngand al i q‘&&ﬁ'ﬂd“% &&ﬁ%r"ﬁ&&%ﬁ&gr a hood with static airconditions

usi ng aseptictechniques. Using at NO rch 2003 set, the Di aneal ~
bag poris was spi kedhnd pRirpRileUBE Vesi s iriiagd wﬁ’stﬂoaé\&ﬁhﬁbe ﬁ@ﬁtﬁd@@edl e was

inserted into the te esri Vi al t.r ansf er ened to
aI | ow sol uti orf% od’fﬁczl\ﬁsir% dl‘# T88qr8 \‘ﬂﬁggétt HEHPW? hﬁ?‘gwn from
the vial and tmmhﬂxalavmgsmole@llar diedgbitee abalpmuwrartiivet oswdeicol uti on.

Thi's procedur g, (?Cém:%“ ot eaeﬁeroy@d'wt %al&@ﬁiem@id@ion The 2ppegdextrose
adm

sol ution was nistered as received. lrritation Screeni ng 10 The_ purpose
of the irritatSRPEANET MR SIWUGHER dRae SEPRTIRIUPAPEEtheti2 SRt eri al
was norgaQri tatnartgnmalélcoul d be used for the induction and challenge
treatnments. Two si , t mal s per
material . Each aninma LI%I% ré@g:syzﬁg m%eg%o%?aﬁdw&?e r r%gllfedl ﬁ?e@[ﬁl ons of
the respecti veKlgia |(Yndyersidyi of Laupseitlele control irritation screening

was al so conduct ed giun t#he_gsanq;;aanner m:tépg;a, Mh=w0 concentration of

sul fathiazole in s %ri'lol i‘é’% 9% sal i ne. ﬁb‘llzegsﬁ i{nv\:%rggescor ed for erythema

and edema at 24 an hours after 1) d upon the results
obt ai nex$ from t he Runi t#a®i0on screeni ng‘lw=rﬁﬁ‘b,7r.| Nrs1R28% Dext rose, 1. 0% WPH,

and 3.0% WPH vere g %&téﬁédlp‘iegbhéée@ff Highe R B &Nt EREGESRIN
22 chal 'enge Q:roce ure. The 25 positive control

injections and the

anjl mal s recei V@Po® MWH LDsHATR I the EB?Y%t?ﬁ%a&Hoﬁsst%r %€t er for

t he Day 8 i nt ngdeprdcednrecwasnseafuitedl %W ol soepengitosoilnt soms idfe 0. 9%
I f th t

sal ine for %a Opgﬁg; gekggggﬁ'ﬂﬂﬁ?%rsec%ﬁaEuB%i Cg‘biﬂgv§ &@Ek

| nducti on Phase nj ections m X 6-cm area was
cl i pped @l ong R igudpitee ofash t’i‘i’é%ﬂ@ﬂl‘ﬂ%‘? tlh@@ Baseed dduieughidedl-4 n the

test and p05|tuwelwa£roingerwgs gty iat b@deﬁﬂﬁﬂxed NireGkieanasver-e60 6 March
2003 i 8 made v(\g in the{\: boundari es ,of a area, one ro f three

i nj ections on “@4cH %§ide “oft THe i c'i‘ldoue)xés foI FS g¥a Y ¥%s A and G oups
5 7, 9, and Mith GGG infe gfatdie flohlawitndo mfsmgﬂtmobassmqalmmtm uvant in
sterile water Sites C and D




Goups 5 7, and 9 - 0.05 m, of the respective 10 undiluted test materi al
‘Goup 11 - 0.05 ~1 of the 5% w v suspension of sulfathiazole in sterile
water Sites E and F Goups 5, 7, and 9 - 0.05 m of the respective 15 test
material as a 1:1 dilution in Freund' s Conplete Adjuvant GtMprch20030. 05 ~1
of the 5% w v suspension of sulfathiazole in a 1:1 Freund' s Conpl ete

Adj uvant /wat er sol ution 20 Sodi um Laurvl Sulfate |ISLS) Pretreatnent (Dav 7)
One week after the initial intradermal injgctions, all injection areas of
the test group aninmals and positive control animals were closely shaved and
a 10%wv mxture of SLS in petrol atumwas massaged 25 into the skin Wth a
glass rod. Intradernmal Injections (Day 8) The-respective test or positive
control (5% w v . suspension of sulfathiazole in sterile water). materi al
was r injected intradermally at a volunme of 0.05 nml into 30 . two separate
areas |ocated jscutrest.er iThe tpeptixie nsdlwtiond reehks netransferdtddO Nt ol Ne

nai ve .control j r i e 1 ,NAUGHI phase of the
st udy. 6 Mar (ﬁyﬁéﬁﬁaﬁ%&%@%%e V\%rl\%eéd}s a’;ﬁeﬂ'ﬁ% I?aegP%%?'de

i ntradenaal i nPFOPREALiGNS ‘werRt rganakyred &% rendetexin ousiReamlttseat ed)
groups recei vedndichtlellenesrdly a@liown thel hyhreiferdied rwﬁ%sé §@Qkh Olyedr oups
were tregted vm'ot %Zmr espective undiluted material. The positive control
and nai vé positive C ntlr'ol animals received treatnment with a 1% wv
suspensi on and sul f Afkezizoremdyviakt «af | endogaxdnl | from Tikhehapeptddesgnoved

froma 5.0-cm poBeButAyrawedght ahe héshtprldrflanhdiyedavengods pgkare. The

respective test omgﬁsi tive font rol materi was j.njected . intradernally at

a vol une of 0.8% nPelerriar geight (ReRtidas @ HRsging thrpughi ve

ani mal . Appr oxthat B+§o2diabyzer! atEhe fimal assiditiscarecshowhobelywshaved.

15 Qobsejyations T X-kPys ﬁoyjf foll W&@halﬂne__ggg injection the test
enma.

sites were exam ne or er&t ema and e He sités were exani ned again
at 48 and 72 hours B¥Ref13%j ection to ARO04anYn7dAR8 sl owl y devel opi ng 20
reactions. Redness ramis§idoted a m ni mma=@aigBer Mar10ieal | ergi c reaction.
Strongly sensitize I s di. . iyvid redness,. associated with
i ndurated swel | i ng%%%éﬁ%%%lgﬁggﬁ?égg%ofﬁggegggo?%PM% Blfchgr?oqxl'eow' ng
scale: 0 = No skewn | bnh Pigures A-Jeattered m | d redness 2 = Mderate and
]Eil ffuis_elsr_. edlness 3 %égt%mge F{\@@&%Sh e,aqfesmbkgaga%rgg_ afl%rqullastt?@gr etlﬂ,_bSﬁrved
or clinical slgns | " _throughout t St udy. VI dua ody. we] ght s
were 30 Yecor %‘]*[fs‘fa]%‘%/‘? o?oxf%osflgi’ﬁ"atqtgﬁltﬁnet SathfE ,asatSWBﬁ/’f%dntervals
t hr oughout t heistTabde and at term nation of the experinental phase.
Table 1
Composition of Peritoneal Dialysis Bolutions

20
2.5% Dextrose ' Run

Component Dianeal® 132 138 140
Peptide (g/dl) - 3.5 5.5 4.3
Dextrose (m/1) 25 —— —-——— —-——
25 Sodium bound (mEg/1) -——- 25 31 31
Sodium (mEg/'1) 132 148 153 155
Chloride (mEq/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




6 March 2003 20 Bl ood Collection At experinental termnation, all animls
. fromGoups 5, 7, and 9 were anesthetized w th carbon dioxide.

Approxi mately 4-5 m ~of whol e bl ood was collected via 5 cardi ac puncture.
DI SCUSSI ON (Exanpl e No. 2j General Behavior and Appear ancebMarche?l03al s in
all groups appeared normal through out the study. There was no significant
effect on body 10 weight gain (significant = greater than 10% 1| oss from
previ ously body weight) in any animl throughout the study with the
exception of one Group 9 test animal (E172%9 ) treated with 3 . 0% WPH t hat
exhibited a 52-g loss during the first week on test, another Goup 9 anim
15 (E17229) that had a 62-g |loss during the second week of the study and
one G-oup il positive control animl (E17221) with a 76-g | oss during the
third week of the study. ' CONCLUSI ON.(Exanple No. 2j 20" Based on the
results obtained. the materials tested are considered to he classified as
follows: # of P@sidcatardi itER# ro |Mataglz i ) Gaggp [asggEat| 0Bg35 5
2.596 Dextrose fwlvj in Dianeal~ 0/10JNot a sgns'ttizpr 7 1 (4 6 \Wey
Protein Hydrolygate (wv) 10/10 Sensitlizer injt.5 6 Dextrose j(WvV) i

O anealm9 3.09¢_Wiey Protein Hydrolydate (w/y) 10/10 Sensitilzer ' jh t

. 5.6 Dextrose (PMogmd1a1@e3nqalosmRagl t| Pasist N Cogg rd (34¢ atjhi gzl ef 9/t0
~ Sensitizer Thf_ahove exanples (Exangle Nos 11 and 2 dennndtrated §hat
the use of onlyggmol ypeptide m xturejsughias|thpiysgt farsthjingkgei
and/or G lchrisf_et _al 6 March 2003121 is not clinilcally adcepntahlP in a

peritoneaP dialysis solution. In order for the pol ypeptide conposition of
Ie'g to olbt ain the aﬁ&ﬁélméﬁ@ aewyd ithaltd2ledt Bym&&’éxﬁelhheii&tﬁoﬁm 4tieOn, one
needs at |east a,3.5% ypept i S ti.on. ver, ampl e,..Ng... 1
denonstrat es thﬁPg?ﬂénggso%%% oﬁ%of&%%e r%orﬁsy;g%%ei i aiv?éét I}af’sl\iltqymeto 60%
| f pol ypepti dessodutionaf29 edgtkajowasntriegtad dntraperitensalky sslingi on are

used at every exchgnge, fdu@ieati entepld .aio}did eCRiGR idh | @ticadf@agr ams
of am no_aci ds | t, has begn 1jcound t hat agerl oneal absoqqph on of

er day.
nor e t hah®40 grgﬂﬂrﬁﬁ‘x‘&ﬁ%’o" adeitiEier 2EXE afsBEL TR Parkedi-al ysi s
patients. Accordi ngl Jatsiueetre talldosiedortpt | pecaver agndr petmittdd Sfoket he

pol ypepti des, i%cggésb@'gruggéf.rm ned that preferably only a 1 to 2%
concentration of a polypeptlde solution, such as |ein__should be used.

However, at such a c ath i <APPLaRe (o2 Mgt eES GBLABEERH 09T 8- B
sufficient osnoijc2agemd .4 [Hourss dariagbeba 8wehll gdraiod20 in order to

cont rol em a probl Pt S tral :the propakt| f

.| owner m&# ecul ar meigﬂftrbéep?ﬂ’%e&sfc‘ﬁxg?{p{ue{ %&qg 8%%6%@( rgt gsﬂ? hg?&?ﬁe

pol ypepti des of sarple Héae t9rdlsetes: i ¥iar ofhe mimidge dr&eEry . TREAFEDbL| em 2~
stens fromthe geparitéd 4D fgbeah.a REPadrieoButhaniswpbydeailnvéenn have

a nol ecul ar wei ght agove 1200., ' .Accordingly, pursuant to the present
i nvention, the SB?% Jp‘?'i‘a"etg Se}orleUtds? d in a concentration of 0.25 to 4 with
an osnotic agent, suThe abddminpdseavitiy Wassoperatl by midline incision,

20 dialysate collected, and volume recorded.
The experimental procedure was performed as
described below.
Rats, n=6 per group were randomly dosed with one of
the following dialysate solutions: 1.5% Dextrose
2% DIANEAL®, 2.5% Dextrose DIANEAL®, Peptide run 132,
Peptide run 138, or Peptide run 140.
Analyses: '“C Dextran, all dialysate samples.
Osmolality in all dialysate samples and
in all t=4 h plasma samples.
30 Amino acids 1in all dialysate samples

containing peptide runs Pre and 4 hs



30 a concentration of 0.5 to 4. The pol ypepti des, have afi average nol ecul ar
‘wei ght of 400 to 900 daltons. It has been found that not nore than 0.10% of
t he pol ypepti des shoul d have a nol ecul ar wei ght of greater than 1, 200. 6
March 2003 22 This mininizes the risk of inmmunogenic respongMarch 2003

Addi tionally, not nore than 25% of the pol ypeptides shoul d have a nol ecul ar
wei ght of less than 400. This prevents the urem c problens that will occur
with the 5 solution proposed in Klein It should be noted that the | ower

wei ght peptides are readily absorbed. Foriza 1% pol ypeptide solution, if the
solution contains mare than 25% pol ypepti des having a nol ecul ar wei ght | ess
than 400, greater than 40 10 amno acid wll be absorbed by the patient
causing urem a. Accordingly, the-polypeptides, pursuant to the present
invention, are limted tv |l ess than or equal to 25% havi ng a nol ecul ar

wei ght | ess than 400. Pol.ypeptides can be used alone or in conbination |~
with amino acids as nutritionaP.Sup@,enmntd s2i b a shimpilyes Sruw| ok 0o

correct protein malnutrition. Ppgkejabbyp ti&bﬁk di ment) the
pol ypeptides used in the present inventign inc the foll owing anmino acid

profile. 24 Anino Acid Conposi F1Bfo%&x k3 &rg 29"9 SER M. 5ddpY¥ysage2~a
HS 2.4 ARG 2.3 THR 5.7 ALA . SampXefRilh DIANKALI Yroups.VAL 4.6 MET 2.5 | LE

4.7 6 Mrch 200 2%ybFubd 1ol oBlhed woil LIS Sfedubhls XL 50, L0 150

ng valine and 15 to han"are"a
conposi tion pr o@%@‘éEel‘h’pr oV‘éh“’h%ﬁr erw G55h @mic §hteoeﬁﬁe0pat:hendwell'b

provi de a bal anggé mﬂ;dédl @nal 90| pekepanpredidafivat iidis r%?s'sﬁm?h
sQl ution is 0O ? %yvvay

pol ypeptides to_dextro i wel ght'.
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addition to the pol ﬂi&qﬂtym argmptesr sgezre Tnallyzeshyfonetamino< éﬁc.ttmn 15
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my/ g Cal ci um < PholG e<“feﬁg ¥ ‘E%l:"?‘b’&t% E ﬁgP@r‘FﬁEt of
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two separate CLAResS. e Q.e%EP@gI t snbOf Bgdé/ﬁﬁ[ s can be

formul ated in a single bag vvlth cero as an ad ‘osnmotic agent. In
an enbodi ment, the P@s%ﬁPthW%ﬁ $&?WF&§§ thafe i @bﬁwlﬁjﬁ@ll}lﬁlgn
sol uti onst hat icortaisdug peptdds capprodacenil sranill tFeridi pedeatiear to
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of a single bag
1n1t1a1 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 Klejn) (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
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6 March 2003 24 5 10 15 20 25 3p By way of exanple, and not limtation, the
*conposition contained in separate chanbers can be as follows: Chanber 1
Chanber 2 Dextrose (% wyv) 1.0-8.0 Polypeptides~(%wyv) 0.0 0.5-8.0 sodi um
(nEg/ 1) o-soo o-soo Chloride (nEg/-1) 0-250 0-250 ractate @ridarch 2603 o-1 oo
o-1 0o Bicarbonate (nEg/1) 0-100 0-100 Calcium (nEg/1) - 0-10 0-10 Magnesi um
(nEg/1) ( 0-5.0 0-5.0 pH" 4.0-5.5 6_.0-7.5 Preferably, only dextrose is
contained in chanber 1. In an enbodlnent | actate is contained in chamber 1
along with dextrose. ' The contents of tlng two chanbers are m xed prior to
infusion into the peritoneal cavity of the patient. The conbi ned sol ution
has the foll ow ng conposition: Dextrose (%W v) 0.5-4.0 Pol ypeptides | % w v)
0. 25-4. 0 Sodi um (nmEqg/ 1) 120.0-150.0 Chloride (nEqg/1) 80.0-110.0 Lactate
(nmEq/ 1) 0.0-45.0 Bicarbonate (nEq/1) 0.0-45.0 Calcium (nEg/1) 0.0-4.0
Magnesi um (nEq/ 1) 0.0-4.0 pH 6.0-7.4 As previously noted, pursuant to the
present invent scoredyfipreerythepni dad edemal ab Ré ahdl #8eHoufynafessiC

pepti des provi (13 EHS degiﬁ)g% ﬁ{}a gl tégt%mw%f%e "S'the uriti.es

conpared to pe t es, 0 Lal ned ysi s ,of protelns

pepti des shoul & NepiEriip &eé’o‘ﬁ?ﬁ? M“ﬂ&t&b'ﬁﬂtumlzﬂﬁ%oacﬂﬂs | n
| ength. The soBuahanpapnzde(ctielilémwje iphiasa)eoit aaeaaediugtﬂﬁéwafdy Due to

the sizesol PoRhbsss:eiVe (Bndlbs LRKPEP g bl diblecperitancum and

avoi d the proble ©3ps 0 on exp errenced
dext r ose so|utp§nssu1fathlazole in sterile water for the Day 8

intradermal injections and as a 1% w/v suspension in

\ sterile 0.9% saline for the Day 22 challenge procedure.

The study was conducted using 10 test animals and

10 four naive control animals per test or positive control

material. On Day 1, animals in each test group received

duplicate 0.05-ml intradermal injections of a 1:1 ratio

of Freund’s Complete Adjuvant in sterile water, the

respective test material, and a 1:1 ratio of the

15 respective test material in Freund’s Complete Adjuvant.

For the positive control group, the animals received

duplicate 0.05- ml intradermal injections of a 1:1 ratio

of Freund’s Complete Adjuvant in sterile water, a 5% w/v

suspension of sulfathiazole in sterile water, and 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 initijal
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



26 CLAIMS 1. A pdritoneai dialysis solution conprising as osnotic agents: 6
"March 2003 0.25 to. 4.0% (w v) pol ypeptides having an average nol ecul ar
wei'ght of 400 to 900 daltons~; and dextrose. 2. The peritoneal dialysis
solution of claim1 wherein the solution includes: 120.00. & Marchsi0030

(nmEg/ L) of sodium and 80.0 to 110.00 (nEg/L) of chloride. 3. The
peritoneal dialysis solution of claim2 wherein the solution includes: 0 to
45.00 (~1~.) of lactate; 0 to 45.00 (~C}-Q of bicarbonate; 0 te 4.00 (~Q~)
of calcium and 0 to 4.00 (~1~) of nagne% um 4. The peritoneal dialysis
solution of claim1l wherein the pH of the solutionis 6.0 to 7.4. 5. The
peritoneal dialysis solution of claim1 wherein the pol ypeptides are
synthetic peptides. 6. The peritoneal dialysis solution of claim5 wherein
the synthetic peptides are 4 to 10 amno acids long. 7. A peritoneal

di al ysi s solutlgg)gﬁgﬁnéﬂ{gafg ?@ﬂgtEStaQ Fggﬁe af yhgpﬁpﬁo%) G"to

pol ypepti des the nolecul ar wei ght ‘average o
about 900 dal t oPhasgnd 0.5%to ~. 0% (w v) dextrose. 8. A perltoneal

dialysis sol ution coqgw:mﬁgbggpokymgauggg MpgleUr epAp a8 OSMRbaGaLRX active
agent in an ost$ot| efffgtlve gfnunt t he g ggg@élde m Xt ure

consi sting of: A8 naftld anyRats 33t Fheoregee sk APdehaliyve

wei ght of5greatepntham L@mbup527r6chhved 2G03 ocballenge t hdnt2adephal

pol ypept i des hax&,ﬁacelm' CoUhd reipit 106 LAa31LREA ¢A0: agg Ei%1 L gt

average of the po tide mxture belng he ran
njected intradermally at a volume of 0.05~ into one

site on the shaved right flank of each respective animal.
The positive control animals were treated with a 1% w/v
10 suspension of sulfathiazole in sterile 0.9% saline. The
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®.
1% Dermal sensitization responses were obhserved 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 Jdentification Clagsification
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



daltons. 9. The peritoneal dialysis solution of claim8 wherein the

"pol ypepti des include not |ess than 40% as essential am no acids. 10. The
peritoneal dialysis solution of claim8 wherein the solution provides |ess
than 5 ppmof total heavy netals. 11. The peritoneal dialydiMagbl2008on of
claim8 wherein the solution provides |less than S ppb alum nium 12. The
peritoneal dialysis solution of claim8 wherein the pol ypeptides in the
sol ution provide | ess than SOrg/ gm sodium 13. The peritoneal dialysis
solution of claim8 wherein the polypeptideg; in the solution provide |ess
than | Og/ gm chl oride. 14. The peritoneal dialysis solution of claim38
wherein the polypeptides in the solution provide |ess than 0.2ngl gm
potassium 15. The peritoneal dialysis solution of claim8 wherein the
pol ypeptides in the solution provide | ess than | ng/gm magnesium 16. The
peritoneal dialysis solution of claim8 wherein the pol ypeptides in the
sol ution provide | ess than | ngl ¥R NMEXRRPYPhMOper) t oneal di al ysi s
solution of clai paénwbeicatidme pol ypeptides in the ., solution provide

| ess than Ing/g hos [ US . 8... . The.periton di al ysis
sol ution of clagﬁﬁﬁ %é&?%é%}?Hﬂgg%ﬁvgggipaégogﬁ%tﬁglggfﬁ??oﬂsp$€i4?ﬂﬁiess
t han Sng/ gm of |Matedsbe. 19. Test Matefiabr | t onealotdi al ysi s sol uti orPhy$lcat| ai m 8

i ncluding @n addygsi h OSNpeticade®ent . 20NuMb® PerdpbeRfRh di FeisH ol ution
of claim8 wherein the solu QN |Dnctl udesngg,ms# osg%g‘lﬁ&pa ent dexirose. 21. -
The peritoneal di® ysis sol &Pn 8K 8% er ej %%ﬁlyﬂ@ﬁ%idﬁgpp
conprise 0.25 to W. 0% (w viw/dfin Dlageatfol uti on. 22. The perit onesaliqud al ysi s

sol ution of claiyg8 wherei ny someipRleid Nepgasidt | OR okSwpH 6- O g, yvb1dw 23-
The peritoneal dialysis solution of claimg@8 wherein the polypepflges are
synthetic pol ypaptides. 24. HYEWseM/Mhealdial ysis sol uti onligfd cl ai m 23

wherei n txe synthetic pepti des.sarextrose  C127225
{w/v) in Dianeal®

Test 3.0% Whey Protein  P900510 3.0% WPH Pale-yellow
Hydrolysate (w/v) in liquid
in 1.5% Dextrose 127225
15 (w/v) in Dianeal®
Positive Sulfathiazole 85F-0409 - White powder
Control

Storage and Retention
The test materials were stored refrigerated. The

20 positive control material was stored at room temperature.
Test Animal

Young adult albino guinea pigs, Hra:(DH)SPF, were

procured, maintained individually in screen—bottbm

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 tc 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.



2 to 15 amno- acids long. 25. The peritoneal dialysis solution of claim?23
whérein the synthetic peptides are 4 to 10 ami no acids Iong 26. A
peritoneal dialysis solution conprising as an osnotic age %§€5&¥%|c

pol ypeptides that are 4 to fO am no acids |ong and dextro

peritoneal dialysis solution of claim26 wherein the synthetlc pol ypepti des
conprise 0.25%to 4.0% (wv) of the solution. 28. The peritoneal dialysis
solution of claim26 wherein the synthetic pol ypeptides includes essenti al
and non-essential am no acids. 29 6 Maéch 2003 29. The peritoneal

di al ysis solution of claim26 wherein the dextrose conprise 0.5 to ~Ibout
4.0% (W v) of the solution. 30. The peritoneal dialysis solution of claim
26 wherein the nol ecul ar wei ght average of the synthetic pol ypeptides is
400 to 900 daltons. 31. The peritoneal dialysis solution of claim26
wherein the synthetlc pol yp~pki des conprise: not nore than 0.10% of the

pol ypepti des Gapupg? inmenitsr wei ght of greater than 1200; not mare than
25% of the pol ypep%‘i%?-'f%\ﬁ'r“@:e%l’ﬁlyeclﬂc@li\‘iﬁ'tgbt ndfel %gmmagu‘i% and the
wei ght aver age ,of Ig gg es beln wi_thin the rang Fe 400
to 900 daiton®iggowe ;5\8 spe %&el}'ﬁ GhoEBh At s‘i'ﬂfj’%feﬁe of at
| east two osnthis apmaﬂs werendntlieifioal by hgused nanaci d
conposi gl on: 2 R JHR 5.7 ALA,
64 PRO'S. 5 -ﬁé&*@f? 2 %a?iwé? plBiope byl Coppsstolafiy &af fod g7 g
March 2003 29%bgnanipaladvages8iyidedoingp dihe, fioldeving gsoupss0o ny
tryptophan per gm of polypeptide. 3RumBdref peritoneal dlaIyS|s solutlon of

claim 32 whergjn.the solution inclu extr 0 i C agent
The perltoneaﬁjg?aly5|s sol ution ofg%ﬁggn1 T8 Mhterta o

pol ypept i des tloldigslavIpseening 0.3 tca 2 By wei WDMQSGAWM lnDlaneal‘

10 2. lmritation Screening 2 1.0% Whey Protein Hydrolysate (w/v)
in 1.5% Dextrose (w/v) in Diansal®
3. Imitation Screening 2 3.0% Whey Proteln Hydrolysate (w/v)
- ) in 1.5% Dextrose {(w/v) in Dianeat®
4. lritation Screening .2 Sutfathiazole (Posltive Control)
15 5. Test 10 2.5% Dextrose (w/v) in Dianeat®
6. Naive Control 4 2.5% Dextrose (w/v) In Dianeal®
7. Test 10 1.0% Whey Proteln Hydrolysate (w/v)
in 1.5% Dextrose (w/v) in Dianeal®
8. Naive Control 4 1.0% Whey Protein Hydrolysate (w/v)
20‘ in 1.5% Dextrose (w/v) in Dianeal®
9. Test 10 3.0% Whey Protein Hydrolysate (w/v)
in 1.5% Dextrose (w/v) in Dianeal®
10. Naive Control 4 3.0% Whey Protein Hydrolysate (w/v)
in 1.5% Dextrose (w/v} in Dianeal®
25 11. Posttive Control 10 Suitathiazole
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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material. A positive control 1rr1tat1on 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 Injections (Day 1) A 4-cm x 6-cm 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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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 Injecfions (Day 8) The respective test
or positive control (5% w/v . suspension of
sulfathiazole in sterile water) materlal 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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FlO%X&&Q) F flank by shaving as before. The respective test or

positive control material was injected intradermally at

a volume of 0.05 @l into one site of the right flank of

each respective animal. Approximately 21 hours later,

the test sites were closely shaved.

15 Observatjons
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 animals 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 swelling
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.



109X&&' () -, f GLO%&' () - FEOO1A1J1K1L1IMLZ1| obU4! F",10% x$ & () - 10X&LOX&F10X&
'FO37109X&&' ()- F, S5109X&&' ()- FS/ 109X&&' ()- FL . 109X&&' ()-Z1\111133|[: bu4!
F 7"8s$109%$&' () - ~&S$10W$& ()- "~ &s$10%& ()- ;&$10% & ()- F 10% x$ & ()-
FLS 10% x$ & ()-3#4445067|[:bU4l F F (110% x$ & ()- : (! 10%Hereh2003
C(110%S$& ()- F 10% x$ & ()- " &s$10%H#& () - ~&s$10%#& ()-777777788vU4!l + f
Z9%40%& ()-,, f Z9%40%& ()-,, FYs1098"& ()- F"-1098"& ()-10x$10x$10x$

2 (1 109$& ()-89::3;;;{ZovUAl P f Zod0%m& ()-,, 1°f Z%0%& ()-,, Ff

Z940% ()-,,! f Z2940%Zaz& ()-,, F f Z9A0%& ()-,, \'f Z9A0%& ()- ;
F<<======vU4! F10% & ()-( F'-10% & ()-(10j 10j10j , f Z9%40%& ()-,, 1'f
Z940% 1 & ()-,, Wf ZWOW& ()-,,=>>h??@@][:vU4l F 6‘y"10%:"}&'() F
Dy"109Q'& ()- T y"109%QQ% ()- f y"10% & ()- "y"10%i & ()- F

el0% & ()-v@-@aomad [ ; vU4! F L* 109" 0& () - 9@0%)"0&' ()- FS,/ 10% & ()-
Se$f 10%Y Q& ()- F S&SF 10% & ()- | S&$f 10% & () - GEMAAAALGY UA!

L*1090" 0&' () - ' EAidod]l @ I@etion * 1099" 0&' () -L*1090" 0&' ()-L*10%0" 0& () - AA" ARA
* A+AAAUQY U4 ! 1 terminati

L* 1099”08 () -') KL P X B T T F b0 0 ()L toBbF QRS 558 SR8 anEArA
KANAOA AU9vU4' . 7, and 9 ‘were anesthetized with carbon dioxide.

L* 1099" 0&' ( ) ' RPfroiA AR y( Ja-st 1D H&hdle* bAYBA0Kak) -dSINRURE & e _ACAJA
k AOApAA

L*109%" 0 () ' PBREARGBMBEF o + 1000 0&: L*lO%)"O&'g)-L*10%)"0&'()-AAAAAA‘

AU9v 4! DISCUSSION ( xample No. 2

L*1090" 0& () -' E3kktad78eB&vibrLAREY ¢d 1099" 0& ()-L*1090" 0& () - AAAAAA
AU9v 4! . .

L* 1099" 0& () -' ) ?KL* bp2BERp)s 1803310 SFXOPPE: ARRSAEEY POImadoFhERUEN. AAAAAA
AU9v 4! out the study. There was no significant effect on body

AAU: - 4100" OL* 1090 %}ﬁL 00" o&' - L% 109" 0&" () - L* 109" 0&
& () - AAABBBB" BREgY8eusLY 140 1 anyooppdnal throygheut
1098& ()- 3" @QW&&(y-ithOOElO@léQ&éﬁBfﬁ BoB, Borie ByFéap 100" 64st animal

(E17259) treated with 3.0% WPH that exhibited a 52-g loss
during the first week on test, another Group 9 animal
15 (E17229) that had a 62-g loss during the second week of
the study and one Group 11 positive control animal
(E17221) with a 76-g loss during the third week of the
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study.
CONCLUSION (Example No. 2)
20° Based on the results obtained, the materials tested
are considered to be classified as follows:
# of Positive
Reactions/#
Group Material in Gr Classification
25 5 2.5% Dextrose (w/v) in Dianeal® 0/10 Not a sensitizer
7 1.0% Whey Protein Hydrolysate (w/v) 10/10 Sensitizer
in 1.5% Dextrose (w/v) in Dianeal® .
9 3.0% Whey Protein Hydrolysate (w/v) 10/10 Sensitizer
in 1.5% Dextrose (w/v) in Dianeal® )
30 11 Positive Contro! (Suffathiazole) 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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is not clinically acceptable in a peritoneal dialysis
solution.

In order for the polypeptide composition of Klein
to obtain the absorption equivalent to a 2.5% dextrose
solution, one needs at least a 5.5% polypeptide solution.
However, Example No. 1 demonstrates that the absorption
of the polypeptide is at least 50% to 60%. If
polypeptides, at an at least 5% concentration in a
dialysis solution are used at every exchange, the patient
would receive at least 200 grams of amino acids per day.
It has been found that peritoneal absorption of more than
40 grams of amino acids per 24 hours causes uremia in
dialysis patients. .

Accordingly, due to the absorption characteristics
of the polypeptides, it has been determined that
préferably only a 1 to 2% concentration of a polypeptide
solution, such as Klein, should be used. However, at
such a concentration, the polypeptides do not provide a
sufficient osmotic agent. It has also been found that
in order to control uremia problems, it is necessary to
control the proportion of ‘lower molecular weight
peptides.

Example No. 2 demonstrates that the polypeptides of
Klein have the potential for immunogenicity. The problem
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 égent, such as dextrose which is uéed in
a concentration of 0.5 to 4. The polypeptides have ah
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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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

10 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

15 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.

20 Amino Acid Composition
ASX 10.3
GLX 20.3
SER 4.5
GLY 2.3

25 HIS 2.4
ARG 2.3
THR 5.7
ALA 6.4
PRO 5.8

30 TYR 3.7
VAL 4.6
MET 2.3
ILE 4.7
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23
LEU 11.7
PHE 3.4
LYS 9.7
To this mixture 50 to 150 mg valine and 15 to 30 ng
5 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

10 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
1% Aluminum < 500 ppb
With respect to peptides used, they should comprise:
Sodium < 50 mg/g
Chloride < 10 mg/g
Potassium < 0.2 mg/g
20 Magnesium < 1 mg/9g
Calcium < 1 mg/qg.
Phosphorus <1l mg/g
Lactose < 5 mg/g

. The polypeptides dialysis solution can be formulated
25 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
30 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 limitation, the
composition contained in separate chambers can be as
follows:

- Chamber Chamber 2
5 Dextrose (% w/V) 1.0-8.0
Polypeptides¢(% w/Vv) 0.0 0.5-8.0
Sodium (mEg/1) 0-300 0-300
Chloride (mEq/1) 0-250 0-250
Lactate (mEgq/ 1) 0-100 0-100
10 Bicarbonate (mEq/1) 0-100 0-100
) Calcium (mEgq/) - 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
15 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:

20 Dextrose (%w/v) 0.5-4.0

Polypeptides (% w/v) 0.25-4.0

Sodium (mEg/1) 120.0-150.0

Chloride (mEq/1) 80.0-110.0

. Lactate (mEg/l) 0.0-45.0
25 Bicarbonate (mEq/1) 0.0-45.0

Calcium (mEg/1) 0.0-4.0

Magnesium (mEq/1) 0.0-4.0

pH 6.0-7.4

As previously noted, pursuant to the present

30 _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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comprise 4 to about 10 amino acids in length.

The solution can be used for intraperitoneal drug delivery. Due to
the size of peptides, one is able to keep the fluid in the peritoneum and
avoid the problems of too rapid absorption experienced with saline and

dextrose solutions.
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0.25 to 4.0% (w/v) polypeptides having an average molecular weight of 400 to 900

daltons; and dextrose.

2. The peritoneal dialysis solution of claim 1 wherein the solution includes:

120.00 to 150.00 (mEq/L) of sodium; and
80.0 to 110.00 (mEq/L) of chloride.

3. The peritoneal dialysis solution of claim 2 wherein the solution includes:

0 to 45.00 (mEq/L) of lactate;

0 to 45.00 (mEq/L) of bicarbonate;
0 to 4.00 (mEq/L) of calcium; and
0 to 4.00 {mEq/L) of magnesium.

4. The peritoneal dialysis solution of claim 1 wherein the pH of the solution is 6.0 to

7.4.

5. The peritoneal dialysis solution of claim 1 wherein the polypeptides are synthetic peptides.

6. The peritoneal dialysis solution of claim 5 wherein the synthetic peptides are 4 to

10 amino acids long.

7. A peritoneal dialysis solution comprising as osmotic agents:

0.25 to 4.0% (w/v) polypeptides the molecular weight average of the polypeptides

is 400 toj about 900 daltons; and
0.5% to 4.0% (w/v) dextrose.

8. A perifoneal dialysis solution comprising a polypeptide mixture as an osmotically active agent
in an osrhotically effective amount, the polypeptide mixture consisting of:
not more than 0.10% of polypeptides having a molecular weight of greater than

1200;
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as essential amino acids.

10.  The peritoneal dialysis solution of claim 8 wherein the solution provides less

than 5 ppm of total heavy metals.

11 The peritoneal dialysis solution of claim 8 wherein the solution provides less

than 5 ppb aluminium.

12, The peritoneal dialysis solution of claim 8 wherein the polypeptides in the

solution provide less than 50mg/gm sodium.

13. The peritoneal dialysis solution of claim 8 wherein the polypeptides in the
solution provide less than 10mg/gm chioride.

14.  The peritoneal dialysis solution of claim 8 wherein the polypeptides in the

solution provide less than 0.2mg/gm potassium.

15.  The peritoneal dialysis solution of claim 8 wherein the polypeptides in the

solution provide less than 1mg/gm magnesium.

16.  The peritoneal dialysis solution of claim 8 wherein the polypeptides in the

solution provide less than 1mg/gm calcium.

17. The peritoneal dialysis solution of claim 8 wherein the polypeptides in the .

solution provide less than lmg/gm phosphorus.
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20. The peritoneal dialysis solution of claim 8 wherein the solution includes as an osmotic agent

dextrose. -

-
-

21. The peritoneal dialysis solution of claim 8 wherein the polypeptides comprise
0.25ta #.0% (w/v) of the solution.

22. The peritoneal dialysis solution of claim 8 wherein the pH of the solution is .
6.0to- 74.

23. The peritoneal dialysis solution of claim 8 wherein the polypeptides are synthetic

polypeptides.

24. The peritoneal dialysis solution of claim 23 wherein the synthetic peptides are

2 to 15 amino- acids long.

25. The peritoneal dialysis solution of claim 23 wherein the synthetic peptides are

4 to 10 amino acids long.

26. A peritoneal dialysis solution comprising as an osmotic agent synthetic polypeptides that are

4 to 10 amino acids long and dextrose. -

27. The peritoneal dialysis solution of claim 26 wherein the synthetic polypeptides comprise

,v[ 0.25% to 4.0% (w/v) of the solution.

28. The peritoneal dialysis solution of claim 26 wherein the synthetic polypeptides includes

essential and non-essential amino acids.
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and :
the weight average of polypeptides being within the range of approximately 400 to
900 daltons.

32. A peritoneal dialysis solution comprising as one of at least two osmotic agents a polypeptide
having the following amino acid composition:
ASX 10.3
GLX20.3
SER 4.5
GLY 23
HIS 2.4
ARG 23
THR 5.7
ALA 64
PRO 5.8
TYR 3.7
VAL 4.6
MET 2.3
ILE 4.7
LEU 11.7
PHE 3.4
LYS 9.7
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33. The peritoneal dialysis solution of claim 32 wherein the solution includes dextrose as an

osmatic agent.

34. The peritoneal dialysis solution of claim 33 wherein the ratio of polypeptides to dextrose is
0.3 to 2 by weight.



