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The preseht invention relates generally to
peritoneal dialysis. More specifically, the present
invention relates to improved peritoneai dialysis
solutions including pciypeptides.'

10 It is known to use dialysis to support a patient
whose renal function has decreased to the point where the
kidneys no'longer'eufficiently function. Two principal

dialysis methods are utilized: hemodialysis; and
peritoneal dialysis.
15 In hemodialysis, the patient’s blood is passed

through an artificial kidney dialysis machine. A

membrane in the machine acts as an artificial kidney for

cleansing the blood. Because it is an extracorporeal

treatment that requires special machinery, there are
20 certain inherent disadvantages with hemodialysis.

To overcome the disadvantages associated with
hemodialysis, peritoneal dialysis was developed.
Peritoneal dlalysls utilizes the pat:.ent's own peritoneum
as a sem1permeab1e membrane. The peritoneum is a

25 ~ membranous 11n1ng of ‘the body cav1ty that due to the
large number of blood vessels and capillaries is capable
of actlng as a natural semipermeable membrane.

In per1tonea1 dialysis, a dialysis solution is
introduced into the 'peritoneal cavity utilizing a

30 atheter.: After a suffiCient period of time, an exchange
of solutes between the dlalysate and the blood is
achieved. Fluid removal is achieved by providing a
suitable osmotic gradient from the blood to the dialysate
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Fi drained ferwis tthe teodpreavity through the catheter.

Although there are many advantages to peritoneal
dialysis, one of the difficulties that has been
encountered is providing a dialysate that includes a
suitable osmotic agent. What is required is that a
sufficient osmotic gradient is achieved. The osmotic
agent is used in the dialysis solution to maintain the
osmotic gradient required to cause transport of water and
toxic substances across the peritoneum into the dialysis
solution. _

Thé‘approptiate osmotic aéent needs to achieve at
least a couple criteria. First, it needs to be non-toxic
and substantially biologically inert. However, the agent
should be metabolizable. _Additionally, the agent should
not rapidly cross the peritoneal membrane into the blood.
By achieving both these criteria, this would allow
maintenance of the maximum ultrafiltration gradient, and
'also would prevent tox1c1ty or accumulation of unwanted
substances in the blood.

No currently used -substance' completeiy satisfies the
criteria for an osmotic agent'in a dialysis solution.
Presently, the osmotic 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
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,

electrolyte and fluid

includes a suitable-



and substantially brologically inert. However, the agent should be
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al l oned for the exchange. concern Wth respect to dexirose s that
because it is taken up ARPEReY dPpneerIh ikl ogespectato dextrose is that

because it is taken up so rapidly by the blood, it can
5 represent a large proportion of the patient’s energy
intake. While this may not significantly effect a non-
diabetic patient, it can represent a severe metabolic
burden to a patient whose glucose tolerance is already
impaired. Dextrose can also cause problems with respect

10 to hyperglycemia and obesity.

Still further, a problem with dextrose is with
respect to the preparatzon of a dialysis solution.
Typically, dialysis solutzons, 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 addréSs’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 adeguate 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
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term safety of these agents.

Small molecular weight substances have also been
explored. These substances include glycerol, sorbitol,
xylitol, and fructose. However, these substances are

10 believed to raise a number of safety concerns while
offering no substantial advantages over dextrose.

Amino acids appear to be an attractive substitute
for dextrose in peritoneal 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 peritoneunm,
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 patents discusses the

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

disclosed.
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dictates the -4- need for larger concént+iat f.ons (m/v) of ;fhese materials
in the dialysis fluids in order for themto be effective. Addltlonally,
isystem c absor ption of t hese concentrations, mainly through the

| ynphatics, along with 5 sl ow net abol i sm5r4ai ses serious concern about
the long termsafety of these agents. Small nol ecul ar wei ght substances
have al so been expl ored. These substances include glycerol, sorbitol,
xylitol, and fructose. However, these substances are 10 believed to
rai se a nunmber of safety concerns while offering no substantial advantages
over dextrose. Am no acids appear to be an attractive subhstitute for
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peritoneum resmappgpxxmahplj 50%s off the peptidesghavecrin exdess of 18
amino acid residues. The polypeptides are the only
5 osméfic agent used (see, e.g., col. 4, lines 33-35).

In Klein, the polypeptides are a mixture of
relatively low molecular weight, including an alleged
substantial portion between 300 to 2,000 daltons,
peptides derived from the enzymatic hydrolysis of a high

10 quality protein. The polypeptides are the only osmotic
agents used. Further, as 1long as the mixture of
polypeptide falls withih an equivalent weight of 150 to
1,500 and, the mo;ééular weight of the polypeptides is
between 300 to 2,000 daltons, the polypeptide mixture is

1s sufficient for the needs of Klein.

As set forth in detail in the examples hereinafter
in this application, the polypeptide solutions proposed
by Klein and gi;én;igg_g;_gl 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

dzalysis solution.
(0] E (¢)

' solution. The improved dialysig solution provides for

30 the use of specific polypeptides as an osmotic agent with
an additional osmotic agent/such as dextrose.

To this end, the prgSent invention provides, in an
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In an embodiment, the peritoneal dialysis solut:l.on

includes: -appweximately 120.00 to-abkeut 150.00 (mEq/,{.)
of sodium; .approximately-80.0 to abeout 110.00 (mEq/}!.) of
chloride; 0 ‘to abeut 45.00 (mEq/x) of lactate; 0 to va&beut
45.00 (mEq/)Z) of bicarbonate; 0 to.abaaf 4.00 (mEq/E) of
calcium; and 0 to .abeut 4.00 (mEgq/Z) of magnesium.
Preferably, the pH of the solution is -appreximetely 6.0
to abeut 7.4.

In an embodiment, the polypeptides are synthetic

peptides. ' < The
-—I-n—-aa—enbed—xneat-,—-the present invention provides a

peritoneal dialysis solution comprising a polypeptide
mixture as an osmotically active agent in an osmotically
effective amount. The polypeptide mixture consists of
not more than .approximately 0.10% of polypeptides having
a molecular weight of greater than 1200, not more than
appreximately- 25% of polypeptides having a molecular
weight of less than 400, and the weight average of the
polypeptide mixture being within the range of
approdimately- 400 to -abeut- 900 daltons.>

In an embodiment, the peritoneal dialysis solution
provides: less than appreximately 5 ppm of total heavy
metals; and less than apprewimatedy 500 ppb aluminum.
Additionally, the peptides should have: 1less <than
appreximately 50 mg/g)ﬁ sodium; less than apprewimately
10 mg/gi} chloride; less than -approximately- 0.2 mg/gf
potassium; less than -appreximately. 1 mg/g}{ magnesium;
less than appreximately- 1 mg/gf calcium; less than
approximately 1 mg/gif phosphorus; and less than
appreximately 5 mg/gy lactose.
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of not nore than 0.10% of pol ypeptides having a nol ecul ar wei ght of -

gr eat eLWwBaAukddsl~ Not nore than 25% of pol ypeptides_ havin

wei ght of l'ess than 400, and the wejght :averdge --of97f3§3§§ﬁ9@2§tide
m xture being within the range of 400 ta 9Q6. dhlionsJ :6 53 : In an
embodi ment, the dialysis solution contains 0.5%to0 4 0%{WV) dextrose.
In an enbodinent the peritoneal dialysis solution includes: 120.00 to
150.00 (nEg/l) of sodium 80.0 to 110.00 (fEQ/1) of chloride; 0 to 10
45.00 (nEqg/l) of lactate; O to 45.00 nEqg/l) of bicarbonate; 0 to

4.00 (nEqg/l) of calcium and O to 4.00 (nEg/l) of magnesium Preferably,

the pH of the solutionis 6.0 to 7.4. In an enbodi nment t he

pol ypepti des are 15 synt hetic peptides. In an enbodi nent, the
peritoneal dialysis solution provides; Iess than 9 ppn1of tot al heavy .
nmet al*s; and | esT Mo RERV e s RN AR e TS AR AT O Ve -

pepti des shoul d henvet i€spashesdatBed osmolaXities .along with physiologic
pH to restore phagocytie’ function of macrophages.

Additionally, an advantage of the present invention

5 is that it allows the use of dextrose in the solution and

sterilization of same at a pH 4.0 to 5.5 to reduce the

10

15

Horoouery pn advantage of the present invention is
that it provides for the ability to increase infusion
volumes and hence small solute clearances as a result of

20 decrease in molar concentrations of osmotic agents.

—delivery.— .
Additional features and advantages of the present
25 invention are described in, and will be apparent from,

the detailed description ‘of the presently preferred
embodiments and from the drawings.
RIEF DESCRIPTI (o) E_DRAWINGS
Figures 1-3 illustrate, graphically, molecular
30 weight distributions for the peptide mixtures tested in

Example No. 1.

Figure 4 illustrates, graphically, volume profiles
for Example No. 1.
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than“&éﬁgiﬁ“%ﬁﬁ§phorus and | ess than 5-pg/g 1actose "1 1A anr RISt he
peritoneal dialysis solution also includes dfugs: far netlvery,-o t he
-peritoneum 10 An advant age of the present “Invéhti oh i*s that it
provides for the ability to increase infusion volunmes and hence snal

solute clearances as a result of decrease ilngmlar concentrations of
osnotic agents. 15 Additional features and advantages of the
present invention are described in, and will be apparent from the
detailed description of the presently preferred enbodinents and
from the drawings. 20 - BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gures 1-3
illustrate, graphically, nolecular weight distributions for the peptide

m xtures tested Figure 5 illustrates, graphically, absorption of

dextrose'and peptides for Example No. 1.

DETAILED DESCRIPTION
PRES Y BO S
5 The present invention provides improved peritoneal
dialysis solutions containing polypeptides having well
defined characteristics (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%
(w/v) dextrose are used as the osmotic agent -pursuant—te-
20 ~the-present—invention—

In an embodiment, the polypeptides are obtained from
enzymatic or acid hydrolysis of high biological value
proteins. These proteins can be derived from milk, egg,
potato, or soYu The polypeptides are prepared using

25 enzymatic or chemical hydrolysis, dialysis,
ultrafiltration, ion exchéﬁge, solvent fractionation,
chromatography, or other related separation 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
forth below, is then separated using ultrafiltration and
dialysis. By using ion exchénge absorption, ions and
heavy metals can be removed. A variety of methods can



in Exanple No. 1. 25 Figure 4 illustrates, graphi cal ly, : '
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provi des inproved peritoneal dialysis solutions containing polypeptides

havi ng wel | defi ned characteristics (e. g nol ecul ar  wei ght,
distribution, amno acid conposition, purifyl Octe. ) for use in peritoneal
di al ysis solutions and intraperitoneal 10 drug delivery. The

pol ypeptides are preferably used with another osnotic agent such as
dextrose, polyglucose, am no acids, and glycerol. As set forth in detai

bel ow, by sel ecting mell defi ned pol ypeptides and utilizing same with an 15
addi ti onal osnotic ent, t he di sadvant ages of pol ypepti des al one
and dextrose al orke cantﬁ » O\BS c RROWITo &M &hend artnef §oxbl prepapimg nauchy
0.25% to about 4?5%#@@&& eptides and approxi mately 0.5%to about 4%

(W v) dextrose a as t e osnpti c agent,
The polypeptides can, in an embodiment, be synthetic

polypeptides. The use of synthetic polypeptides allows
5 one to provide peptides that have better defined
characteristics and contain less impurities as compared
with polypeptides that are obtained by hydrolysis

T

proteins.
In order to determine the solutions of the present
10 invention, the Klein solutions were tested.

Specifically, immunogenicity and ultrafiltration and
absorption were evaluated. Accordingly, the following
experiments were performed.

EXAMPLE NO. 1
- 15 The purpose of this study was to evaluate peptides,

as disclosed in Klein, differing in weight average and
number average molecular weights, as alternative osmotic

agents to dextrose in dialysate solutions. These
experiments were conducted in a nephric unanesthetized
20 ‘rat model.

The following péptide powders were received from E.
Klein (University of Louisville).

Run #123 & 132 Mw=695, Mn=640
Run #138 : Mw=2985, Mn=885
25 Run #140 Mw=6647, Mn=1020

Due to the presence of high levels of endotoxin

(>500 EU/ml) in each of the above preparations, a "clean

up" procedure was performed as follows: 7% solutions of

each peptide preparation was centrifuged to remove black

30 particulate. Each solution was then passed through a 0.2
pum £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
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i1on exchange, solvent fractionation, chromatography, or other related
'separ ation techni ques. For exanple, whey can_he hydrolyzed with a

‘proteolytic enzyme, such as trypsin. T “desired 30 nmol ecul ar
wei ght fraction of the present invention, set forth below, is then
separated using ultrafiltration and dialysis. By using ion exchange

absorption, ions and heavy netals can be renoved. A variety of nethods can

-9- be used, as known in the art, for preparing such polypeptides. The

pol ypeptides can, in an enbodi nent, be synthetic pol ypeptides. The use of

synt hetic pol ypep®Pdutign.onThe peptide sglutisnsiderr trapsferred imbee

better defined Cd@ﬁ?ﬁb@éh%tﬁéasj&}fb Cmal?oFﬁi;ile“ IAFF tRAréepeptide
0

with polypepti despﬁ'eg;rg'rﬁio%gt atlwggg tg:year}YaO.llryzélé ' ¥or endotoxin. Results
indicated levels below the pyrogenic response level of
5 0.5 EU/ml.

After removal of endotoxin from the peptides,
molecular weight and mean profile changed due to a loss
of high molecular weight peptides after passing through
the F-60 dialyzer. The final results are shown below:

10 Run #123 & 132 Mw=1128, Mn=734
Run #138 Mw=2004, Mn=1008
Run #140 ' Mw=2388, Mn=1016

Molecular distributions for each peptide mixture are
shown in Figures 1-3.

15 Peptide powders were formulated to match the
electrolyte composition of Dianeal® PD-2 as summarized
in Table 1.
Table 31
Composition of Peritoneal Dialysis Solutions
20
2.5% Dextrose Run
Component ' Dianeal® 132 138 140
Peptide (g/dl) e 3.5 5.5 4.3
[4
Dextrose (g/y) 25 —— —— ———
Z
25 Sodium bound (mEq/k) - 25 31 31
)
Sodium (mEq/p) 132 148 153 155
&
Chloride (mEqu) 96 86 85 84
Z
Lactate (mEq‘%) 40 40 40 40
Calcium (mg/dl) 3.5 3.5 3.5 3.5
12
30 |[Magnesium (mEq/P) 0.5 0.5 0.5 0.5




proteins. In or to determ ne the solutions of the present 10
i nventi ony Klein solutions were tested. Specifical
innuﬁbgen| 't d ultrafiltration and absorption were evalu 12075

Accordingly, the follow ng experinents were performed. EXAMPLETNO. 1 15
‘The purpose of this study was to eval uate peptides, as disclosed in Klein,
idiffering in weight average and nunmber average nol ecul ar wei ghts, as

alternative osnotic agents to dextrose indlalysate solutions. These
experinents were conducted in a nephric unanesthetized 20 rat nodel .
The follow ng peptide powders were received fromE. Klein (University of
Louisville). Run #123 & 132 Mrv=695, M=640 Run #138

Mr=2985, Mh=885 25 Run #140 M\=6647, Mh=1020 Due to

t he presence of high Ievels of . endot oxi n (>500 EU mM) in each of the above

preparations, a "gream ojescivle
of each peptide p‘éﬁb!9§:9¥7“ﬁst9§ﬂirl 1121?re10v%7ﬁla:k 202
particul ate. Eac} ttroopgira—t—2rerrrrtrttet

directly into a pfe- mashed Fresenius F-6( di al yzef to renpve endofoxin. The

e ot omwsT—79 rops

5 . _
Rats were anesthetzzed by Metafane inhalation. The
abdominal area of the rats was shaved. Dialysate
solution (90 ml/kg) was injected intraperitoneally using
a 23G needle. The dialysis solution contained

10 approximately 1 g4 Ci '“c Dextran as a dilution marker.

Rats were ‘allowed to recover and permitted free
access to water.

Dialysate samples (0.2 ml) were collected at 0.5,
1, 2, and 4 hours during the dwell period.

15 At the end of a 4 hour dwell period, a 1 ml blood
sample was collected via the tail artery, plasma
separated and frozen. Rats were euthanized by tail vein
injection of solution.

The abdominal cavity was opened 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

25 DIANEAL®, 2.5% Dextrose DIANEAL®, Peptide run 132,
Peptide run 138, or Peptide run 140.

Analyses:f“c”.Dextran, all dialysate samples. .
Osmolality in all dialysate samples and
in all t=4 qf'plasma samples.

30 . Amino acids in all dialysate samples

cdntaining peptide runs Pre and 4 q{.



with sterile water followi ng a single pass of peptide -10- solution. The
pgpt i WO 9HI46Bons were transferred into depyrogenated pans perfusesapdys! i zed.
“three pepti dé preparations were reanal yzed for endotoxin Restl S\t
d revels below the pyrogenic response level of 0.5 EU . Afte
of endotoxin from the peptides, nolecular weight and nea

p ing through the F-60 dialyzer. The final results are shown bel
#123 & 132 Mrv=1128, Mh=734 Run #138 Mr=2004, Mh=Z008 Run
#140 Mv=2388, WMh=1016 Mol ecul ar distributions for eagfh peptide
m xture are shown in Figures 1-3. Peptide powders were fornmul gded to match
the el ectrolyte conposition of Dianeal[err] PD-2 as summari zgd in Table 1.
Table 1 ConposigolutbénPer Theqgreptide ysolutibns arerd. tiahSrereed into

Run depyrogenated pans and lyophilized. All/three peptide
- preparations were reanalyzed for endofoxin. Results
indicated levels below the pyrogenic fesponse level of
5 0.5 EU/ml. _
After removal of endotoxin from the peptides,
molecular weight and mean prof;;g'changed due to a loss
of high molecular weight peptidés after passing through
the F-60 dialyzer. The final /results are shown below:

10 Run #123 & 132 Mw1128, Mn=734
Run #138 M@#=2004, Mn=1008
Run #140 | Mw=2388, Mn=1016

Molecular dlstrlbut/lons for each peptide mixture are
shown in Figures 1-3”/

15 Peptide powders were formulated to match the
electrolyte compositlon of Dianeal® PD-2 as summarized
in Table 1. /f
,_/' Table
COmposiglon of Peritoneal Dialysis Solutions
20 /!
// 2.5% Dextrose Run
Component Dianeal® 132 138 140

Egptiﬁe (g/d1)
D%yérose (g/L) 25 ——— —— ———

25 odium.bonnd (mEq/L)
Sodium (mEq/L)
/,-/ Chloride (mEq/L)
;/, Lactate (mEq/L)

’ calcium (mg/dl) 3.5 3.5 3.5 3.5

/ 30 Magnesium (mEq/L) 0.5 0.5 0.5




Conmponent Di aneal [err] 132 138 140 Peptide (g/dl)

--- 3.5 . 4.3 Dextrose (g/1} = .7%. .25 . t--- 2t
- - - \Sedi UNOI31g€88( nEq/ | ) 25 I 31 .0 31 .dew.:
132 148 153 155 Chloride (nEQLl) -2da D6 T..%862 « 35
84 Lactate”(nEq/l) 40 40 40 40 cal cium (ng/dl)
3.5 3.5 3.5 3.5 Magnesium (nEq/l) 0.5 0.5 0.5
0.5 El ectrol yte total 272 278 15 282 283 Gsmol al ity
(nOsm kg) 383 338 355 335 517 7.7 7.3 7.3

Rats were anesthetized by Metafane inhalation. The abdom nal area of the

rats was shaved.

D al ysate solution (90 m/kg) was injected

intraperitoneally using a 23G needle. The dialysis solution

cont ai ned 10 approximately 1 [err] G [err] Dextran as a dilution

mar ker. Rats were allowed to recoyer and per%t%eg ree gccess to water.

Di al ysate sanples (0.2-m) were cQ-Pactkd 209 & {' sam ATHBu O L EPRE
the dwel | period. 15 At raits dm ReEptide lgroupkwel | period, a 1 n
bl ood

10

15

20

25

30

Glucose, all Pre and 4 hf dialysate
~ samples in DIANEAL groups.

Volume profiles for the experiment are shown in
Figure 4. Volumes between t=0 and the end of the dwell
are based on '“C Dextran concentrations assuming a
constant rate for disappearance of ‘¢ Dextran.

Dialysate samples were analyzed for amino acids
following acid hydrolysis to generate free amino acids.
These analyses were used to calculate the percent of
peptides absorbed during an exchange as compared to
dextrose. The results are shown in Figure 5.

The experiments demonstrate that a dialysis solution
containing peptides can produce ultrafiltration profiles
similar to that seen with dextrose but with a lower
initial osmolality.

Additionally, the experiments demonstrate that
peritoneal absorption of peptides at 4 hours is
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)
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
animalse for each material. Each animal received two
0.105-mf 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



sanple was collected via the tail artery, plasma sgparated and frozen. Rats

eoas

wer e eut hapi ze tail vein injection of %ol Gti on” Thesabdaii"mal cavisV'e ..
wasiapen | i ne incision, 20 di al ysate. coll ected, X 78 o0 :' K

recorded. The experimental procedure was perfdrned-as descri’Bdd bél ow. ««*
‘Rats, n=6 per group were randomy dosed with one of the follow ng

di al ysate solutions: 1.5% Dextrose 25 DI ANEAL[ err], 2.5% Dextrose
DI ANEAL[err],  Peptide run 132, Peptide [Luq,138, or Peptide run 140.

Anal yses: [err] Dextran, all dialysate sanples. GCsnolality in al

di al ysate sanples and in all t=4 h plasma sanples. 30

Amno acids in all dialysate sanples containing peptide runs Pre and 4
h -12- 0.5, 1, and 2 h sanples run for sonme rats in Peptide groups.

G ucose, all Pre and 4 h dialysate sanples in DI ANEAL groups. 5 _
Volume profiles f§éo§2§ %Q%aééyitefgeaggoggehg at 24 and 48 hours after
injection. Since all three test materials were shown to
be nonirritating, they were administered undiluted on Day
8 and Day 22 (challenge phase) of the definitive study.
5 The positive control animals received a 5% w/v suspension
of sulfathiazole 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 Da¥é1, animals in each test group received
duplicate 0.05-m} 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'0.054qﬁ'intraderma1 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 gh’into /0
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



Figure 4. Vol unes-between t=0 and the end of the dwell are based on [err]
Dext r-an. cgggfafzggions assum ng a constant rate for disappeQ%gggﬁpﬁgyﬁgc
Dext rarf. D€l ysate sanpl es were anal yzed for amino acids 10 3 (s
acid hydrolysis to generate free amino 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. The experinents denpnstrate
that a dialysis solution 15 cont ai ni ng peAsi @es can produce
ultrafiltration profiles simlar to that seen with dextrose but with a
lower initial osnmolality. Additionally, the experinments denonstrate that
peritoneal absorption of peptides at 4 hours is 20 approxi matel y
50-60% EXAMPLE NO. 2 An irritation screening was conducted using 2.5%
Dextrose (W v) in Dianeal[err], 1.0% Wey Protein Hydrolysate (in

accordance w th Kl @hitroél/ \on iinth 1ls S PeX rigts etfé\ﬂﬂédzaurlng‘ rtlﬂ aﬁ!ﬁéhf:é’ibh/

and 3. 0% Whey Protein Hydrolysate (in accordance with Klein) (wWv) in
Dextrose (WvV) in Eﬁ%ﬁ%al[err] Two sites were selected and shaved on two

ani mal s for each materigwo ﬁhumsanmamldwxﬁQVedh@M)ﬁhﬁOSﬂﬂ intradermal
|ntradermal injec ';"é‘énSns, 8%1 L83R8TE ¥R fRe resplitiveClelt! Shithaive
5 control groups received a challenge intradermal
injection. The respective undiluted test material was
injected intradermally at a volume of o.os-gz'into one /¥4
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 chalienge 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 Materi é d nt icatio Classification
_ 2.5% Dextrose (w/v) in Dianeal® Not a sensitizer
25 1.0% Whey Protein Hydrolysate B ' Sensitizer

(w/v) in 1.5% Dextrose (Ww/v)
in Dianeal®
3.0% Whey Protein Hydfolysate - Sensitizer
(w/v) in 1.5% Dextrose (w/v)
30 in Dlanealo
Sulfathlazole (bositiVe control) Sensitizer



A p05|t|ve ntrol irritation screening was al so conducted in the sane
manndVOWHA6E 10 w v concentration of sulfathiazole in sthal i ne.
Al sités were -13- scored for erythema and edema at 24 d 48 hour Swe
after injection. Since all three test materials were shown to be
nonirritating, they were adm nistered undiluted on Day 8 and Day 22

(chal I enge phase) of the definitive study.g 2 The positive control
animals received a 5% w v suspension of sulfathiazole 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 chall enge 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 recei ved duplicate

0.05-m intradermal injectio f Ereynd' s Conpl et e Adj uvant
in sterile water, the respec%&@ﬁsnﬁ%’gﬁ'ﬁ'g d gij'l 1 ratio of the 15

respective teg uem;g;; iign Freund' s Conpl ete Adj uvant. For the posi tive
oot ofs”brabliptigiie, AER (bR, od Borh bl W o,
5% w/ v Material Test Material Physical
5 Designation mmm .Num Abbrevigtion Description
Test  2.5% Dextrose C132365 25% Dextrose  Clear, color-
(w/V) in Dianeal® ~ less liquid
Test 1.0% Whey Protein  P900510  1.0% WPH Pale-yellow
Hydrolysate (w/v) in liquid
10 in15% Dextrose  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 ~ C127225
15 (w/V) in Dianeal®
Positive Suffathiazole 85F-0409 — " White powder
Cortro _ .

Storage an etentio
The test materials were stored refrigerated. The
20 positive control material was stored.at_room'temperature.
Test Animal
Young adult alblno guinea pigs, Hra: (DH)SPF, were
procured, malntalned 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.



suspensi on of sulfathiazole in sterile water, and a 5% 20 w v

suspensi on of athi azol e in Freund' s Canpl ete Adj.uvgnt. On*day 7, oo sess
anire) swon g hree test groups and the positive gontrol gg _ et
pretreat with 10% w w sodi um | auryl sul fate;in Jdétrql;at unt i g£d e o

topically at 25 t he shaved area of the Day 1 intradernal injections.
-On Day 8, the respective test or positive control material was injected
‘intradermally at a volune of 0.05 ni into_Iwg separate areas |ocated just
" posterior to the initial intradernmal injections. 30 Al'l the test
materials were adm ni stered undiluted and the positive control was
adm ni stered as a 5% w v suspension of sulfathiazole in sterile water. Al
nai ve -14- control aninmals were not treated during the induction phase.
Two weeks following the Day 8 intradermal injections, all animals in
t he respective tgst ang nai ve 5! control groups received a challenge
I ntradermal inj . Ive undiluted test material was injected
intradernmal |y at a voSixtyeifor0Ochealthyp ecelimated male albino guinea
pigs weighing from 354 to 562 g were chosen at random for

this study. The animals were individually housed and

5 identified by animal number and corresponding ear tag.
The animals were divided into the following groups:
Number of
Group Animals Test Material IdentHication
1. lrritation Screening 2 2.5% Dextrose (w/v) in Dianeal®
10 2. irritation Screening 2 1.0% Whey Protein Hydrolysate (w/v)
' in 1.5% Dextrose (w/v) in Dianeal®
3. Imitation Screening 2 3.0% Whey Protein Hydrolysate (w/v)
- ) " in 1.5% Dextrose (w/v) in Dianeal®
4. Irritation Screening ' 2 Sulfathiazole (Positive Control)
15 5. Test 10 2.5% Dextrose (w/v) in Dianeal®
6. Naive Control 4 2.5% Dextrose (w/v) in Dianeal®
7. Test 10 1.0% Whey Protein Hydrolysate (w/v)
in 1.5% Dextrose (w/v) in Dianeal®
8. Naive Contro! 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 Sulfathiazole
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-m;l. 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



site on the shav right flank of each respective aninmal. The positive ..
control QR; ﬁa/vere treated with a 1% wv 10 suspensi on _of -
sul f\athi az sterile 0.9% saline. The sites were examn VFhena
and edema at 24, 48, and 72 hours follow ng injection. No der reactions
at chall enge were observed in the animals treated with 2. 5% Dextrose (w v)
in Dianeal[err]. 15 Dernmal sensitization responses were observed in the
test aninmals treated with 1. 0% and 2. 0% Wreyl®retei n Hydrol ysate (W v) in
1.5% Dextrose (Wv) in Dianeal[err] and in.the animals treated with the

positive control material. There were no dermal reactions observed in the

20 respective naive control animls. Based upon the results obtained,
the materials are classified as presented bel ow. Test Materi al

| dentification Classification 2.5% Dextrose (Wv) in

Di aneal [err] set, Nehe aﬁ%’ﬁéél'zeba?5port Lrd0 ShEned’] Othlen ddpthal Yuake

oot e oo T B R S Rl B e al
in Dianeal [err] %&étatﬁaaéﬁial(mmtlvemwntrawh&fer set clamp waSoperéd
to allow solution to flow into the vial. The needle was
5 then withdrawn from the vial and the vial was swirled to
dissolve the pdwdet into the solution. This procedure
constitutes an "undiluted" test material. The 2.5%

Dextrose solution was administered as received.

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 siteg.were selected and shaved on each of two animals

A per material. Each animal received two 0.05-95'

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 Intraderma) 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



-15- MATERI ALS (Exanple No. 2) ldentification The materials were identified
and qpé%' Qg& as follows: Materi al Test Materi al Lot PCT/US93/ -
PRys . : L. .

Descri pti on Test 2.5% Dextrose C132365 2.5% Dextrose C ey,
color- (wv) in D aneal[err] | ess liquid Test 1. 0%
Whey Protein P900510 1.0% WPH Pal e-yel| gw Hydrol ysate (wWv) Jih

liquid 10 in 1.5% Dextros&? C127225 (Wv) in DrAneal [err]
Test 3.0% Whey Protein P900510 3.0% WPH Pal e-yel | oy Hydr ol ysate
(Wv) in liquid in 1.5% Dextrose Cl127225 15

(Wv) in Dianeal[err] Po s i t i v e Sulfathiazole 85E40409 - Wi te
powder Control Storage and Retention The test material s/were stored
refrigerated. The 20 positive control material wag’stored at room

tenper at ure. Group\Assigmmenfisadul t al bi no gui nea p¥gs, Hra: (DH) SPF, were
Sixty-fdur healthy, acclimated/male albino guinea
pigs weighing from 354 to 562 g wepé chosen at random for
this study. The animals were /individually housed and

5 identified by animal number d corresponding ear tag.
The animals were divided ipto the following groups:
Nurmpber of _
Group - Jest Material Identification
1. lrritation Screening 2 2.5% Dextrose (w/v) in Dianeal®
10 2. imitation Screening 2 ' 1.0% Whey Protein Hydrolysate (w/v)
in 1.5% Dextrose (w/v) in Dianeal®
3. Imitation Screening 2 3.0% Whey Protein Hydrolysate (w/v)
. in 1.5% Dextrose (w/v) in Dianeal®
4. Irritation Screenjfig 2 Suifathiazole (Positive Control)
15 5. Test : 10 2.5% Dextrose (w/v) in Dianeal®
6. Naive 4 2.5% Dextrose (w/v) in Dianeal®
7. Test : 10 1.0% Whey Protein Hydrolysate (w/v)
in 1.5% Dextrose (w/v) in Dianeal®
8. Naivg Control : 4 1.0% Whey Protein Hydrolysate (w/v)
20 in 1.5% Dextrose (w/v) in Dianeal®
) | 10 3.0% Whey Protein Hydrolysate (w/v)
_ in 1.5% Dextrose (w/v) in Dianeal®
1¢. Naive Control 4 3.0% Whey Protein Hydrolysate (w/v)
in 1.5% Dextrose (w/v) in Dianeal®
25 11. Positive Control 10 Sulfathiazole

12. Naive Control 4 Sutfathiazole
PROCEDURES (Example No. 2)
Test Material Preparation .

The test materials, 1.0% WPH and 3.0% WPH, were
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




procured, maintained individually in screen-bottom stainless steel cages in
temperature- and humdity- 25 control l=2d roons; .provi ded*toniti nuous**, ***3
accéss/ IOSIMBYtd Guinea Pig Chowerr] 5026 Purisfa N ||S,M .
wat er and held for an acclimation period of at |east: 7..days”",Lf varlatugns'
fromthe prescribed environnental conditions existed, they were docunented

and consi dered to have no 30 effect on the study outcone. No
contam nants were expected to have been present in the feed or water which
woul d have interfered with or affected the=r&8ufts of the study. - 16-

G oup Assignnents Sixty-four healthy, acclimted nmal e al bi no guinea pigs
wei ghing from 354 to 562 g were chosen at randomfor this study. The

animal s were individually housed and 5 identified by animl nunber
and corresponding ear tag. The animals were divided into the foll ow ng
groups: Nunber of G oup Ani mal s Test

Material Identificati osade withint tihve Iouwndaries of a 2-cm2 x 4-cm &ré&)

2Dextroso (‘1"/ \62)/0 We)[/] gr el[%shl/ thrteg (%V’%%éiioﬁé' B8R WA El8e of the
midl;ne as follows.
Sites A and B 2
5 Groups 5, 7, 9, and 11 - 0.05 m§ of the 1:1
ratio of Freund’s Complete Adjuvant in sterile
water

Sites C and D
‘Groups 5, 7, and 9 - 0.05 ngof the respective,[ﬁ
10 undiluted test material
Group 11 - 0.05 mk of the 5% w/v suspension of /4
sulfathiazole in sterile water
Sites E and F
Groups 5, 7, and 9 - 0.05 9B’of the respective /A
15 test material as a 1:1 dilution in Freund’s
Complete Adjuvant
Group 11 - 0.05 mk of the 5% w/v suspension of /2
sulfathiazole in a 1:1 Freund’s Complete
Adjuvant/water solution
20 ' Sodiu u S ate (S etreatme 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%i was
injected intradermally at a volume of 0.05 mK into
30 two separate areas located just posterior to the
initial intradermal injections.
The naive control animals were not treated durzng the
induction phase of the study. '



in 1.5%Dextrose (wv) in Dianeal[err] 3. Irritation Screening .2
3.0% Whey Protein Hydrolysate (wWv) in 1.5% Dextrgse (& v) wh*DEaneal [.é'r‘;]""
o cREFESRaS, 2 Lo

4. MNuit reeni ng 2 . S‘uffat hl az@le-( 0a o
Control) 15 5. Test : arei WI0 Tal” Z25%  e0° o
Dextrose (Wv) In D aneal[err] 6. Naive Cont r ol 4

2.5% Dextrose (wWv) in Dianeal[err] 7. Test - 10

1. 0% Whey Protein Hydrolysate (Wv) in 1. 53%gJgextrose (wWv) in Dianeal[err]
8. Naive Control 4 1. 0% Whey Protein Hydrol ysate
(wv) 20 in 1.5%
Dextrose (Wv) in D aneal[err] 9. Test 10

3.0% Whey Protein Hydrolysate (Wv) in 1.5% Dextrose (Wv) in D aneal[err].
10. Naive Control 4 3. 0% Whey Protein Hydrol ysate

(wv) in 1. S%Wuaneal[err] 25 11. Positive Cont r ol

10 Sul f at e Control

Sul f at hi azol e PROCEDURWS verkspastey the Day (8 mté'raideﬂmleémaqmnmsmest

materials, 1.0%yEEkanthd. Awive, c&ﬁ’&ﬂoio (previots ! '\.ﬂﬂ:x*éhﬁd?i ! th- i o
0

bottl es and wererecgnstltuted wi th 100- D aneal [ er gePDl\M

Dextrose. M xi ngt@R8I¥LAqAL |%M%riﬁﬂ.ﬁ§&i&?der d fft Rnd opadve ¢
conditiong usi ngonBLORt gLoupsWetd UeatedWwitth the respettive 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 m) into one site of the right flank of
each respective animal. Approximately 21 hours later,
the test sites were closely shaved.
15 bse t s
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 dev'eléping
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.



-17- set, the D aneal[errr] bag port was spi ked, the septum was swabbed N
w th al cohol and a needle was inserted into: the test.at erital vial . Jirg ***2
traﬁs—f'erWQéI“"éF@rrp was opened to allow sdjutiion toflaw into msmalzozs'the.
needl e was 5 then withdrawn fromthe vialk and.t.heidial *was sirled %o o
di ssol ve the powder into the solution. This procedure constitutes an

"undi luted" test material. The 2.5% Dextrose solution was adm ni stered as
received. lrritation Screening 10 ?ﬁ purpose of the irritation
screening was to show that each undiluted fe material was nonirritating
and could be used for the induction and challenge treatnents. Two sites
were sel ected and shaved on each of two aninmals per naterial. Each
animal received two 0.05-m 15 intradermal injections of the
respective wundiluted material. A positive control irritation screening was

al so conducted in_ the saﬁ manger with a 1% w v concentration of
sul fat hiazole in ine. All sites were scored for erythena
and edema at 24 and 20at exﬁ&iﬁdﬁﬁaﬁfﬁﬁmiﬁa‘ﬁbhprhlﬁ&‘iﬁ@d!@'fﬁoﬁﬁsf&\ﬁ/\gbt5

0 0
a5 WS v B s 808, o8 RR LRI 2y - oo el e
Approximately 4-5 qy of whole blood was collected via
5 cardiac puncture.
DISCUSSION (Example No. 2)
General Beh or and ea e

All animals in all groups appeared normal through

out the study. There was no significant effect on body

10 weight gain (significant = greater than 10% loss from
previously body weight) in any animal throughout the

study with the e:gception of one Group 9 test 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

study.
CONCLUSION (Example No. 2)
20 Based on the results obtained, the materials tested
are considered to be classified as follows:
# of Positive
Reactions/#
Groyp  Material InGroup = 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 1 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




I njections and the Day 22 chal |l enge procedure. The 25 positive

control eceived a 5% w v suspensi on of sulfathiazol ey} |
aér_for éﬁglﬁgé 8 intradermal injections and a 1% w v suspeﬁgf%ﬁ&ﬁﬁhh?

sterlle 0.9% saline for the Day 22 chall enge procedure. Definitive Study -

I nducti on Phase 30 Intradermal Injections (Day 1) A 4-cmx 6-cm
area was clipped along the mdline.over the shoul der region of each ani mal
in the test and positive control groups. <Sid@ imtradermal injections were

made within the boundaries of a 2-cmx 4-cm area, one row of three

I njections on each side of the mdline as follows: Sites A and B 5

Goups 5, 7, 9, and 11 - 0.05 mM of the 1:1 ratio of Fround s Conpl ete
Adjuvant in sterile water Sites Cand D Goups 5, 7, and 9 - 0.05 m of the
respective 10 undiluted test material Goup 11 - 0.05 m of
the 5% w v suspengisomot eahhauakhxﬂacceptablelanmaeperltoneal dialysis

solution.
In order for the polypeptide composition of Klein
to obtain the absorption equivalent to a 2.5% dextrose
5 solution, one needs at least a 5.5% polypeptide solution.
However, Examble No. 1.demonstfates 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
10 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,- ' -
Acd%rdihgly, due to the absorption characteristics
15 of the polypeptides, it has been determined that
preferably 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
20 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
25 stems from the fact that too great a proportion of
peptides in Klein have a molecular weight above 1200.
Accordlngly,.pursuant to the present invention, the
polypeptides are 'used in a concentration of 0.25 to 4
with an osmotic aéent,'such'asfaextrose which is used in
30 a concentration of 0.5 to 4. The polypeptides have an
average molééhlaf'weiqht 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.



Site A 8Groups 5 7, and 9 - 0.05 m of the respective 15

test orar as a 1:1 dilution in Freund's Conpl ete Adj u/RFR/USIIN207SI1 - .
0/05 m of the 5% w v suspension of sulfathiazole in a 1:1 Freund's <
sotutTom 20 Soth -y ot (SLg’J
retreatment (Day 7) One week after the initial intradermal injecyi ons, all

ikrjj ection areas of the test group ani mals agnd. positive control I mals were
chosely shaved and a 10% w v m xture of SLS in petrol atum was sfaessaged 25
into the skin Wth a glass rod. Intradernal Injections (Day 8) The
respective test or positive control (5% w v suspensig of

sul fathiazole in sterile water) material was injected intfadermally at a
volunme of 0.05 mM into 30 two separate areas |Ocated just

posterior to t 6 |éé | b dermal injections. The ndive control aninals
wer e not trear@gg'o%-m%i%hgirﬁduction phase of the spudy. -19-
At experimental termination, all/animals from Groups
5, 7, and 9 were anesthetized yith carbon dioxide.
Approximately 4-5 mL of whole bYood was collected via
5 cardiac puncture.
DISCUSSION (Exa

All animals 1n all g Oups appeared normal through
out the study. There was/no significant effect on body
10 weight gain (significan¥ = greater than 10% loss from
previously body weigh¥) in any animal throughout the
study with the exception of one Group 9 test animal
(317259)\‘ 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 oOne Group 11 positive control animal
(E17221) with 76-g loss during the third week of the

study.
| CONCLUSION (Example No. 2)
20 Based /on the results obtai_ned, the materials tested
are considered to be classified as follows:
/ # of Posltive
_ Reactions/#
Group Material _ InGroup __ 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% Dext_rose (w/v) in Dianeal®
/ 3.0% Whey Protein Hydrolysate (w/v) 10/10 Sensitizer
_.-'/ _ in 1.5% Dextrose (w/v) in Dianeal®
30 7 n 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

/
/
- e
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Chal | enge Phase Two weeks after the Day 8 intradermal injections all test
and nai ve (previously untreated) groups received a challenge

i nj actLi onwgg&ﬁ%test and naive 5 control groups were tre w3073 he
respective undiluted material. The positive control and naive positive
control animals received treatnent with a 1% w v suspensi on and

sul fathiazole in sterile 0.9% saline. The hair_was renoved froma 5.0-cm x
5.0 cmarea on the right 10 fl ank by shavidd) as before. The
respective test or positive control material was injected intradermally at
a volunme of 0.05 m into one site of the right flank of each respective
ani mal . Approximately 21 hours later, the test sites were closely shaved.
15 observations Twenty-four hours follow ng challenge injection the
test sites were exam ned for erythema and edema. The sites were exam ned
again at 48 and 72Thdsr s minimizesecthen misket eaf abmmunagenitowinesponse.

devel opi ng 20 - | ed ti d I Qi ri | f
allergic reaction. h@?(rior%%lsl msi ?l?}sedﬁggléna S lgi S'%l%?ygg%éfvﬁiy‘??}é%ges
associ ated with i nshealdd have | angolegularaweight \@ff clessrthanc4opdi nFhis

£23n22!5| owi ng scal grefenthl €5@CLraRied problems that will BEédF' GitH the
5 solution proposed in Klein.

It should be noted that the lower weight peptides
are readily absorbed. For a 1% polypeptide 501utibn, if
the solution contains more than 25% polypeptides having
a molecular weight less than 400, greater than 40 gns

10 amino acid will be absorbed by the patient causing
uremia. Accordingly, the polypeptides, pursuant to the
present invention, _aré 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 émbodimenf, the polypeptides used
in the preserit 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



2 = Moderate and diffuse redness 3 = Intense redness and swelling The

anmwbserved for clinical signs dai |j_t_m_0_ug.mlit_9é{g@sW
| ndi vi dual body wel ghts were 30 recorded just prior to 1nrtl n of,
reatment, at weekly intervals throughout the study, and at termnatio

the experinental phase. -20- Bl ood Col | ection At experinental
termnation, all animals from Goups 5, 7, and 9 were anestheti zed
carbon di oxide. Approximately 4-5 m of- wple bl ood was coll ected
cardi ac puncture. DI SCUSSI ON (Exanpl e No. 2) General Behavior an
Appearance Al animals in all groups appeared normal through ouy” the study.
There was no significant effect on body 10 wei ght gain (significant =
greater than 10% 1| oss from previ ously body weight) in any | mal .
t hroughout the study with the exception of one Goup 9 test/ani mal (E17259)
treated with 3. 0%%that exhi bitff 3 52-g loss during tpe first week on
test, another Gou ani mal ¢

3.4
L¥s 9.7
To this mixture 50 to 150 mg va;( ne and 15 to 30 mg
5 tryptophan are added per gm cf peptides. This

composition provides improved nut 1tn.ona1 benefits to the
patient. '
To provide a balanc d nutritional solution,
preferably, the ratio of po eptidés to dextrose, in the
10 solution is 0.3 to 2 by weight.
By way of example, And not limitation, the dialysis
solution should compr:./s’e, in addition to the polypeptides
and dextrose:

Total heavy m/e'{:als <S5 Ppm
15 Aluminum < 500 ppb
With respe t to peptides used, they should comprise:
< 50 mg/gm
< 10 mg/gm
< 0.2 mg/gm
20 < 1 mg/gm
< 1 mg/gm
Phosphorus < 1 mg/gm
//Lactose < 5 mg/gm
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
;"6 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.

(N - e ._.___\



15 (Ei7229) that had a 62-g | oss during the second week of the study .
and qne Wositive control animal (E17221) WthXa 76:Y. Dbss duLtrhg<**: .

the tMr the study. CONCLUSI ON (Exanple No. 2} 20 : FETESSMRurel .°
on the results obtained, the materials tested: are consideretd.t’'o be e’ ¢
classified as follows: # of Positive Reactions/# G oup Mat eri al

In Goup Cl assification 25 5 2.5% Dextrose (Wv) in

Di aneal[err] 0/10 Not a sensitizer 7 % Whey Protein Hydrol ysate
(W v) 10/ 10 Sensitizer in 1.5% Dextrose (% V) in Dianeal[err] 9

3. 0% Whey Protein Hydrolysate (wv) 10/10 Sensitizer in 1.5% Dextrose
(wv) in D aneal[err] 30 11 Positive Control (Sulfathiazole) 9/10

Sensitizer The above exanples (Exanple Nos. 1 and 2) denonstrated
that the use of only a polypeptide m xture such as that set forth in Klein
and/or Glchrist et al LEU_Zl_ I S not :C|:.:|LI flli cally acceptable in a peritoneal

di al ysi s -sol uti on. .
PHE 3.4
LYS 9.7
To this mixture 50 to 150 mg valine and 15 to 30 mg
5 tryptophan are added per 9}51 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 < 5 ppm

15 Aluminum < 500 ppb
With respect to peptides used, they should comprise:
Sodium < 50 mg/ggf
Chloride < 10 mg/gn
Potassium < 0.2 mg/gy
20 Magnesium < 1 mg/gp
Calcium < 1 mg/gp
Phosphorus < 1 mg/gp
Lactose < 5 mg/qnt
The polypeptides dialysis solution can be formulated
25 in a single bag or in two separate containers. 1In 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.



In order for the pol ypeptide conposition of Klein to obtain the absorption
equivalent to a 2.5% dextrose 5 sol ufion; oné peeds at-1'east a 5.5% *°°2
pol ypept WSO | on. However, Exanple No. 1 denpmStrates i hidcrisszaionss .
absorption of the polypeptide is at -least -50% -to 60% A ST R
pol ypeptides, at an at |east 5% concentration in a dialysis solution are
used at every exchange, the patient 10 woul d receive at | east 200 grans
of ami no acids per day. It has been found Lh%? peritoneal absorption of

nore than 40 granms of am no acids per 24 hours causes urema in dialysis: _
‘patients. Accordingly, due to the absorption characteristics 15 of the
pol ypeptides, it has been determned that preferably only a 1 to 2%
concentration of a pol ypeptide solution, such as Klein, should be used.
‘However, at such a concentration, the pol ypeptides do not provide a
sufficient osnotic agent. It has also beepn found that 20 _, ,in order to
.control urenia probl emBY i Wa¥% REecseXAPPLS. coMD| N p}bB@)FPFgﬁnof thger
nol ecul ar wei ght peppogdtioncasbhtabled? ilenseparates dimibére RAny PSet lages
of Klein have the gggenttal for imunogenicity. The problem 25 st ens
fromthe fact thafPld8%§feat a proportion of peptides in Kiein have a

nol ecul ar wei ght above 1200. Accordingly, [Chambex Yo the Ghambeir 2

invention, ghe  peytrose (% w/v) 1.0-8.0
| Polypeptidese(% w/v) 0.0 0.5-8.0
Sodium (mEqAZ)e 0-300 0-300
Chloride (mEq/X) 0-250 0-250
Lactate (mEq[p) P 0-100 0-100
10 Bicarbonate (n}éq/;{) 0-100 0-100
Calcium (mEq‘ﬁ) ¢ 0-10 0-10
Magnesium (mEq/P)‘ 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/E) 2 120.0-~150.0
Chloride (mnq/;&z.) 80.0-110.0
_ Lactate (mEq/y) ¢ 0.0-45.0
25 Bicarbonate (m&Eq/;’.) 0.0-45.0
Calcium (mEQ/¥) P 0.0-4.0
Magnesium'(mEq&%) 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



pol ypeptides are used in a concentration of 0.25 to 4 with an osnotic
agent , —ugedpregiext rose which is used-in 30 .. a cancent rapepessinddye-t o
4. JIhe pol ypeptides have an average nokecul at veight &f 4D0:tQ-900
daltons. It has been found that not noré than*0Q:10%of :tHe ;pdlypepti des
shoul d have a nol ecul ar wei ght of greater than 1, 200. -22- This

m nim zes the risk of inmunogenic response. _Additionally, not nore than
25% of the pol ypeptides should have a mol BcéPar wei ght of |ess than 400.

: This prevents the urenmic problens that will occur with the 5 sol ution
proposed in Klein. It should be noted that the | ower weight peptides are
readi |l y absorbed. For a 1% pol ypeptide solution, if the solution contains
nore than 25% pol ypepti des havi ng a nol ecul ar wei ght | ess than 400, greater
than 40 g 10 amno acid will be absorbed by the patjent causing urenia.
Accordi ngly, theb@ol 3ppreximatepy s@antot cabautprt8cANINR cAFHAS Jleng.

limted to |ess phafePhnegyine sifiiivicdpaptraes tanpresani 125 sabdde
+ 400. Pol ypepti des can, be usig al,onﬁ or .in conmbination 1 wi th am no

“acids as nutritibfafmingpREALs 4 jengthy i s _

Z —pursuant—te—the-present—inventier, the solution can

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

solutions. -

10 should—be—understoos ha arion shanages—ane
modifications to the prefently preferred embodiments
described herein will bg”“apparent to those skilled in the
art. Such changes apd modifications can be made without
departing‘ from thé spirit and scope of the present

15 invention and/ without diminishing its attendant
advantages. t .Qi's therefore intended that such changes

= —v_ S -t Y- - - ~Ya - RS BRI Aansdas - - e
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sol ution ‘to correct protein malnutrition. Preferably, in an_enbodinent,

poly
profi e.
GX

2 .4 ARG
5.8 30
2.3 ILE
9.7

10

15

20

25

30

ed in the present inventidn include-the fol_j.@ggmw a
Am no Ae|d~Corrp05|t|on ASX » wne- o esd]
20. 3 SER 4.5 GLY T  <%es ase 273225 ¢ e
2.3 THR _ 2 F ALA 6.4 PRO
TYR 3.7 VAL 4.6 MET

4.7 -23- LEU - A8 - 11.7 PHE 3.4 LYS

WE CLAIM |

4 )e. 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 -approximately 0.10% of polypeptides
having a_molecular weight of greater than 1200;

not more than approxiwmately 25% of polypeptides
having a molecular weight of‘ less than 400; and

the weight average of the polypeptide mixture being'
within the range ‘of approximately 400 to -about- 900

daltons. _ . "N
2 A¥. The peritoneal dialysis solution of Claim l&

wherein the polypeptides include not less than 40% as
essential amino acids. ' L2
o”»

3 2. The peritoneal dialysis solution of Claim—2e
wherein the solution provides less than appreximately 5
ppm of total heavy metals. 1,203

4 12. The peritoneal dialysis solution of Claim ¥o
vwherein the solution hgiovides less than appreximately- 500
ppb aluminum. e

S )M4&#. The peritoneal dialysis solution - ofiClaim;kO"
wherein the polypeptides in the solution provide less
than appreximetely 50 mg/gfi ‘sodium. g

6 .1%5. The peritoneal dialysis solution of Claim 1€~
wherein the polypeptides in the solution provide less
than -appreximately 10 mg/gif chloride. - i

# 6. The peritoneal dialysis solution of]Claim ¢
wherein the polypeptides in the solution provide less

than apprewimately 0.2 mg/gy potassium.




To this mxture 50 to 150 ng valine and 15 to 30.qg 5. tyyptophan .arQess
added er g of peptides. Thi s corrp05|t|on ptow des tnroved = 3 .°
nut xiy efits to the patient. To provide a-bal anced RSB HSHT": o
solution, preferably, the ratio of pol ypeptides ‘to"dextrose;”in the 10 °
solutionis 0.3 to 2 by weight. By way of exanple, and not limtation, the
di al ysis solution should conprise, in additagn to the pol ypeptides and

dextrose: Total heavy netals <5 ppm Al um num

< 500 ppb Wth respect to peptides used, shoul d conprise: Sodium

< 50 ng/g Chloride < 10 rrg/g Pot assi um < 0.2
ng/ g 20 Magnesi um < 1 ng/g Calcium

< 1 ng/ g Phosphorus < 1 ng/g Lactose <5
ng/ g The pol ypeptides dialysis solution can be formul ated 25“ in a
single bag or in two separate containers. . .In an enbodi J

pol ypept i des can @& AdrnuIThe dPeritonead digdysis Fet BI of c&ﬁim e~
addi tional osnDiherdtthenpelypeptdidestint theprsshutiomvppbvidepriegsies

a than -a-pprex-a.—ma-sei-y- 1 mg/qli magnesium. Yong
49 _18< The peritoneal dialysis solution on Claim 2o~
5 wherein the polypeptides in the solution provide less

than -approximately 1 mg/gx{ calcium. g precadiyy
o 1. The peritoneal dialysis solution ﬁmaim &0

wherein the polypeptides in the solution provide less

than appreximetely 1 mg/g} phosphorus. - oy prtesding
10 {{ 20. The peritoneal dialysis solution of/ Claim 16
wherein the polypeptides in the solution provide less

than approximately- 5 mg/ql of lactose. cuy peterdin g
{2 2%. The peritoneal dialysis solution of/Claim 2e
including an additional osmotic agent. 12
15 IS 22. The peritoneal dialysis solution of Claim 26~

wherein the solution includes as &dn osmotic agent

dextrose. ong fetesding
£-2 '_*:5 3. The peritoneal dialysis solution chtim 20
T wherein the polypeptides comprise appreximately 0.25 to
20 -abeut 4.0% (w/v) of the sclution. fraesding
It 24. The peritoneal dialysis solution‘T‘f)zglaim e
wherein the pH of the solution is appreximately 6.0 to
about 7.4. oy prand x5
J7 26. The peritoneal dialysis solutior%EfZClaim a0
25 wherein the polypeptides are synthetic polypeptides. 17
18 26- The peritoneal dialysis solution of Claim 2%
wherein the synthetic peptides are approximately 2 to
-about 15 amino acids long. .
{9 27. The peritoneal dialysis solution of Claim 25
30 wherein the synthetic peptides are apprewimately- 4 to
about 10 amino acids long.

<'4 The P—u\.\‘uad MJw 3 aan of HRaim 13 m"'ﬂ-‘tmj
o0-5 to 4 (wiv) dufr-u- >




peri t oneal dlaly5|s solution that is housed.in two 3Q separate URitSees
antd then mi-xed prior to use. These units .can be twd sepafate containeks er
t heyeX¥PBEHE" chanbers of a single bag. . -24° By ‘way ﬁf‘%?ﬁﬁﬁﬂ@”gﬁﬁd-
not limtation, the conposition contained in sepdarate chanbers tan bé as

foll ows: Chanber 1 Chanber. 2 5 Dextrose (% w' v) 1.0-8.0
Pol ypepti des (% w v) 0.0 ~ 0.528 0 Sodium (nEqg/l)

0- 300 0-300 Chloride (nEq/l) - - 0-250 0- 250
Lactate (nEq/l) 0- 100 -100 10 . Bicarbonate (nEq/l)
0- 100 0- 100 Cal cium (nEq/ 1) 0-10 0-10
Magnesi um (nEq/ | ) 0-5.0 0-5.0 pH

4.0-5.5 6.0-7.5 Preferably, only dextrose is cont ai ned i n chanber
15 1. 1In an enbodinent, lactate is contained in chanber 1 along with

dext rose. The-ﬂﬂﬁEgﬂﬁiﬁg the two” thanbers ar'e m xed prlor to

Lo ny

osmotic agents:

5
20.2% The peritoneal dialysis solution of Claim 21
wherein the solution includes:
appro¥imately 120.00 to -abeut 150.00 (mEq/#) of
10 sodium; and ¢
approximately 80.0 to -about—~ 110.00 (mEq/K) of
chloride.

21 . The peritoneal dialysis solution of Claim 1
wherein the solution includes sodium, chloride, lactate,
15 bicarbonate, calcium, and magnesium.
-3 3. 4 The peritoneal dialysis solution of Claim 20
wherein the solution includes:
0 to abeut 45.00 (mEq‘P) of 1actateo
0 to abeut 45.00 (mEq/g) of bicarbonate:;
20 0 to abeut 4.00 (mEq[gL of calcium; and
0 to abeut 4.00 (mEq/yﬁ of magnesium.
5 e : : -RE}
wherein the pH of the solution As approximately 6.0 to

about 7.4.
25 6. The peritoneal df;lysis solution of Claim 1

wherein the molecular weight average of the polypeptides
is approximately 400 t¢/about 900 daltons.

7. The peritoreal dialysis solution of Claim 1
wherein the polypeptides are synthetic peptides.
30 . ofitoneal dialysis solution of Claim 7




infusion into the peritoneal cavity of the patient. The conbi ned sol ution
hasxthgﬂéghhg&hng conposi tion: 20 . Dextrose (9 Vipcrasssssgrs—
0.5-4L-0 Polypeptides (% w v) 0.25-4.0" Sod|un1(ﬁEqLi) uto_ man-

120. 0-150.0 Chloride (nEqg/l) 18G.0,410. @ Lactat®e (nE A0}

0.0-45.0 25 Bi car bonate (nEg/ 1) 0. 0450 Calelilim (nEq/ )
0.0-4.0 Magnesium (nEqg/ 1) 0.0-4.0 pﬁ° 6.0-7.4
As previously noted, pursuant to the* ,ﬂﬂésent 30 i nventi on,

synt hetic peptides can also be utilized. Synthetic peptides provide better
defined characteristics and contain |less inpurities conpared to peptides
obt ai ned by hydrol ysis of proteins. The synthetic peptides should - 25-
be approximately 2 to about 15 ami no acids long. Preferably, the synthetic
‘peptides conprise 4 to about 10 ami no aC|ds in Iength The solutlon can 5
be used for intraperithoesweighgaseragerg DIy Per -

i B e ' - 78 :; .rdm_gfomacmi
23 AT. A pentoneal dzalysis solutionL

_ogé&?&;_hase-twe—eﬁaeae—ageﬂ%s—a polypept:.delhav—f—fag
5 the following amino acid composition:
asx . 10.3
GLX 20.3
SER 4.5
GLY 2.3
10 HIS 2.4
ARG 2.3
THR 5.7
ALA 6.4
PRO 5.8
15 TYR 3.7
VAL ' 4.6
MET 2.3
ILE 4.7
LEU 11.7
20 PHE 3.4
LYS 9.7

and including 50 to 150 mg of valine and 15 to 30 mng
tryptophan per qﬁ of polypeptlde.
25 rarain +he oo AT 3N s dexi 08625 —ar oemoti
: - .
43. The peritone@l dialysis solution of Claim 42
wherein the ratio of polypeptides to dextrose is 0.3 to

2 by weight.
30 }4. An “intraperitoneal drug delivery solution
comprising”” approximately 0.25 to about 4.0% (W/V)




si ze of peptldes one is able to keep the fluid in the peritoneum and
avoi d +we-psplebeens of too rapid absorptlon expefi enced

dext rege sol utions. VE CLAI M : 26 1. -Aﬂper|toneal--n

di al ysis solution conprising a polypeptlde n-xture as-an ossotically aefiwe
in an osnotically effective an@4t, the pol ypeptide m xture

agent 5

consi sting of:

not nore than 0.10% of polﬁgggpbdes havi ng a nol ecul ar

wei ght of greater than 1200; not nore thail2%% of pol ypeptides having a
nol ecul ar weight of |ess than 400; and the wei ght average of the

pol ypeptide m xture being within the range. of 400 to 900 dal tons. 2. The
peritoneal

i ncl ude not

ppm 20
Caim

dialysis solution of Caim1i15 1 wherein the pol ypeptides
| ess than 40% as essential am no acids. 3. The peritoneal
di al ysis solution of daim1 or 2 wherein the solution provides less than 5

h S
. -
n L)

10

of totald #ed8y ndt altWo 4 Parthepgritopgeadl ialysis sosolutionf

10

15

20

25

30

de51 ned to be mixed prior to infusion’ 1nto a t
g drelysis 5ilutlion aEe.otdm e Clacm 4, J ove_pa ient

\.-l eomp;zisi-ngacum.: 1278 19, an cppudmf 7% Clarm :l., mm.aje.:

a first part housed in a first structure including
~approximately 1.0 to-about 8% (w/v) dextrose and a pH of

approximately 4.0 to about-5.5;

a second part housed in a second structure including

_approximatedy 0.5 to abeut 8.0% (w/v) polypeptides and

a pH of .approximately 6.0 to.about-7.5; and

including in either the first or the second
structure a sufficient amount of -the following
ingredients so when the first part and second part are
mixed 2 the following is provided: 120 t:o -about. 150
(mEq/’Zl) sodium; 80.0 to fbeu-t- 110.00 (mEq//]Z.) chloride;
0.0 to about 5.0 (mEq/;) lactate,.o .0 to Zﬂxna; 45.0
(mEqAﬂg bicarbonate; 0.0 to abeut 4.q (mEqéx) calcium;
and 0.0 to -about 4.0 mEg/}) magnesium).
2529‘ The two part peritoneal dialysis solution of
Claim za-wherezn the first and second structures are two
separate chambers of a single container.

Claim 28 wherein t pPH of af resultant solution,
comprising a mixture¢ of the first part and the second
part, is approximafely 6.0 to about 7.4.

31. The tw¢/ part peritoneal dialysis solution of
Claim 28 whereih the molecular weight average of the
polypeptides approximately 400 to about 900 daltons.

32. Th¢ two part peritoneal dialysis solution of
Claim 28 whérein the polypeptides comprise:

not /more than approximately 0.10% of the
polypeptAides having a molecular weight of greater than

12002

-2~ -~

-
-

‘



1, 2 or 3 wherei he sol ution provides |less than 500 ppb alum num 25 5.
The peri kg g2l ysis- solution of any preceding claim i i
pol yRept i in the solution provide |less than 50 ng/g sodiu

6. The peritoneal dialysis solution of any preceding claim wherein the
pol ypeptides in the solution provide |egg than 10 ng/g chloride. 7. The
peritoneal dialysis solution of any 35 preceding claim wherein the
pol ypeptides in the solution provide |less than 0.2 ng/g potassium 27
8. The peritoneal dialysis solution of any preceding claim wherein

the polypeptides in the solution provide less than 1 ng/g magnesium 5
9. The peritoneal dialysis solution of any preceding claim wherein the
pol ypeptides in the solution provide less than 1 ng/g calcium 10

10. The peritom'em—d'i?iy;ia SO Ut T oo any preced Ty c e e ey Sthe
pol ypeptides i t he

MOLECULAR WEIGHT (THOUSANDS)

FIG. 1
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The peritoneal dialysis

solution provide | ess than 1 ng/g phosphorus. 11.
sol ution WW preceding claim wherein the pol ypept pceaisos ‘he
sol ution provf'de less than 5 ng/g of lactose. 12. The peritoneal_ral ysis
solution of any preceding claimincluding an additional osnotic 20

agent. 13. The peritoneal dialysis soluti ?? of Claim 12 wherein the
solution includes as an osnotic agent dex %se. 25 14. The peritoneal
dialysis solution of Caim13 containing 0.5 to 4% (wv) dextrose. 15. The
peritoneal dialysis solution of any 30 precedi ng cl ai mwherein the
pol ypeptides conprise 0.25 to about 4.0% (wv) of the solution. 16. The
peritoneal dialysis solution of any preceding clai mwherein the pH of the
solution is 35 6p-0—t-0—ariaeH el S B 5 - V-N V-V V-V I K i -O
sol ution of any precpeding claim wherein the polypeptides are
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synt heti c pol ypepti des.

19. Qe peritopeal

5

i i 18. The peritoneal dialysis solution of
Claim1l7 We941 e synthetic peptides are 2 to about 15 anlpﬁzﬁﬁnggﬁﬁgng.'
di al ysis solution of Claim 10 17 wher ei e

synthetic peptides are 4 to about 10 am no acids long. 20. The peritoneal

dialysis solution of Claim1 wherein the $dbution includes :

15

120.00 to 150.00 (nEqg/l) of sodium and 80.0 to 110.0 (nEq/l) of chloride.

21. The peritoneal

i ncl udes sodium chloride,

dialysis solution of Claiml1 wherein the solution

20 | act at e, bi carbonat e, caIC|un1 and

magnesi um- 22. The

peritoneal dialysis solutron orf Canrz2 wreretn

solution includes i O to 45.00 (nEg/l) of lactate; 25 0Oto
O0to 4.00 (nEg/l) of calcium and O to 4.00

(nEg/ 1) of bicarbdnate;

of magnesium 23. |A peritoneal
1 wherein the polypeptides have

di al ysi s sol ution according 30

CULAR WEIGHT G(THOUSANDS)

FIG. 3
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ASX 10. 3 G.X 20. 3 SER 4.5 QY

2.3 HS 2.4 ARG 2. 3 THR _
fia LS wosanag , 20 5 8 TR 5 7 \FeTUsss207s
4. 6 MET 2.3 15 | LE 4.7 LEU

11.7 PHE 3. 4 LYS .7 20 And including 50 to
150 ng of valine and 15 to 30 ng trypt ophé{(‘r5 per g of polypeptide. 24. A
two part peritoneal dialysis solution designed to be mxed prior to
infusion into a 25 patient to forma dialysis solution according to
Claim1, or any one of Clains 12 to 19, as appendant to Caim1, conprising
a first part housed in a first structure
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including 1.0 to 3% (w v) dextrose and a pH of 4.0 30 to 5.5; a
second pawb In a second structure 5 i ncluding 0.5 S93/ .@N/ V)
pol yseptid and a pH 6.0 to 7.5; and including in either th I'rst or the
second structure a sufficient ampunt of the follow ng ingredients so when
the first part and second part 10 = are #xed the following is provided

: 120 to 150 (nEg/l) sodium 80.0 to 110.00 (nEg/l) chloride; 0.0 to 5.0
(nEg/l) lactate; 0.0 to 45.0 (nEg/1) bicarbonate; 0.0 to 4.0 (nEq/l)
calcium and 0.0 to 4.0 (nEq/l) magnesi uEIeZS The two part peritoneal
di al ysis solution of Caim24 wherein th ] d second structures are
two separate chanbers of a single container.

80- L
. (n.s)
, _ T (P<0.005)
60- —
(P<0.001)
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