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The invention relates to a solution for peritoneal dialysis in accordance with the

preamble of claim 1.

Electrolytes are generally contained in a peritoneal dialysis solution in addition to a
buffer system and an osmotic agent, said electrolytes typically being calcium salts,
sodium salts and magnesium salts which are frequently used in the form of

chlorides.

During the dialysis treatment, there is a transfer of numerous blood components,
inter alia of sodium ions, from the blood of the patient to the dialysate via the
peritoneum. The amount of the sodium removed from the blood in this manner
depends among other things on the concentration gradient of sodium between the
blood side and the dialysate side.

The fact is generally known that patients with high blood pressure are advised
against eating table salt (NaCl). Blood pressure can be lowered, on the one hand,

by a low-salt diet and, on the other hand, by an effective extraction of sodium during



-2- dialysis.rfo-Ted e fi\e&ib t he
extracel | ul ar %sg% ﬁﬁ%ﬁ@%@%‘ o_uiei
achieve a lo Sure, it has been
proposed to use a peritoneal dialysis solution with a
| ow sodi um content (Clin. Neph. Vol. 41 (6) (1994)
pp. 357-363, Nakayama et al.). The peritoneal dialysis
sol ution known fromthis publication has a sodium
dialght Pore@icel e 88U cortdht BRtheCOPRIMINIGT spate CRIrigudialysis in
I ons, nmagnesiumions (these cations are usually
ordei @p@nbl@dev\ﬂﬂﬁweﬁngmfdbb@d pwesumwbrtpas been Arepased to use a

{ t
o BB el e Al BMATERr T bt oo
p. $5di368, cakgimard 4f). Theogertoasald@lysisvsbititionskrsbven tiom this
the fact that sodi umions are extracted to a

pUbﬁ%ﬁiEﬂnahﬁ A sedivenmeoment gf f2QdmBrelhdeirtsr eMReRRNLE 1arg calcium

o 35R8G el IS4 CSHE RS LB IR i a5 he
aniah) alagsate sl giucose. Henvase rof tthiaspesmmmealmm;lsadﬂutlon produces a
SiorSheRnt TEHbcUR i r B8 ST asel ok e MRt angof fipod pressure

whic @Bu@%%e”ﬁchﬁ%@%ﬁﬁﬁﬁ‘l@ns lafe Ratrat@d & aVdubitantial extent by
patients wwth |ow oral sodiumintake, the sole use of

diffusiien saridd noér by areswectivealtiarispogtoduei tn thg t inceeaseddicaneentration
racﬁ gentratl on of 120 mmol /1 is associated with
9 Bstantial di sadvant ages (hyponatrema) and is
t heref ore unacceptabl e. Peritoneal dial ysi s sol uti ons
are known from US patent specifications
Thesussof e preyigusly knmwrppsritangaldiglysis @9@@25 hamieygr. has some
0
unw%%ﬂ%cg%i{&edéﬁé‘c% Wﬂé H §¢é§<§] & \%&rﬁe @%ﬁd vaoaslggﬁﬁgﬁt%hydrauon of
the patieninand) rorc thecethier aandntoolhypcﬁml(enmanlri paitisulsetwitfhopatients with
as the.preferred concentratipn range, A ri.n f. .
low b ks” dng BIF P AeB8 seid Prctarieel B S Seflin win a
sod\ph WHRcEAgatidr |6¢Vﬂ2$)em|?rﬁﬂﬂ‘ i$ @ig8bciatddingthl ubstarthal ﬁilsadvantages

peritoneal dialysis solution of this type with t
(hyponatremia) and is therefore unacceptable.

Peritoneal dialysis solutions are known from US patent specifications U.S.
5,689,197, U.S. 5,629,025 and U.S. 5,631,025 which contain different osmotic
agents and whose sodium content lies in the range between 35 and 125 mmol/l. A
sodium ion concentration of <120 mmol/l is set forth as the preferred concentration
range. A lowering of blood pressure and an increase in the ultrafiltration volume has
likewise been found clinically with a peritoneal dialysis solution of this type with the
same osmolarity with respect to already known standard solutions having typical
sodium concentrations in the range of 134 mmol/l. However, the above-described
clinical disadvantages due to too low a sodium content also result on the use of the

peritoneal dialysis solutions known from the US patent specifications.

The problem of high blood pressure (at a sodium ion concentration of approximately

134 mmol/l) or the problem that clinical side-effects are to be anticipated (at a
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Sodium is typically used in the form of table salt (NaCl), i.e. as a chloride. A
reduction in the sodium ion concentration can therefore result in an equimolar
reduction in the chloride ion concentration. A synergetic effect cannot be precluded
due to the chloride ion concentration necessarily likewise lowered in the case of the

use of sodium as the chloride.

The solution in accordance with the invention for peritoneal dialysis permits an
effective lowering of blood pressure with the avoidance of side-effects, with these
effects occurring at a sodium ion content in the claimed range and particularly
pronouncedly at 125 mmol/l and preferably 91-94 mmol/l chloride ion content. It is
equally possible to set the sodium ion concentration in a range between 126 and
129 mmol/l, for example at 127 mmol/l or at 128 mmol/l. Concentration values

below the particularly preferred value of 125 mmol/l, i.e. 121, 122, 123 and 124
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the one hand, the degradation of glucose is prevented during the heat sterilization
and that, on the other hand, no special demands have to be made on the pouch
material with respect to the CO, barrier properties due to the low CO; partial

pressure.

A solution for peritoneal dialysis of this type consisting of two separate solutions

can also be considered for the present invention.

Provision can accordingly be made for the solution to consist of two separate
solutions and for the first separate solution to comprise the osmotic agent and a

physiologically compatible acid and for the second solution to comprise a buffer.

If the solution for peritoneal dialysis consists of two separate solutions, provision
can be made for sodium ions to be present in each of the separate solutions. In this

context, the mixing ratio is to be set such that the sodium ion concentration of the
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If the peritoneal dialysis solution consists of two separate solutions, provision can

be made for the first separate solution to include the following components:

Sodium ions [mmol/l]: 172-200
Calcium ions [mmol/l]: 2-4
Magnesium ions [mmol/l]: 0.8-1.2
H* excess ions [mmol/l}: 0.9-1.1
Chloride [mmol/I]: 176-210
Glucose [mmol/l]: 100-500.

The second separate solution can include the following components:

Sodium ions [mmol/l]: 70-80
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solutions. The first separate solution can contain sodium ions, calcium ions,

magnesium ions, H' excess ions, chloride ions and glucose and the second
separate solution can contain sodium ions and hydrogen carbonate ions.

The first separate solution can be composed as follows:

Sodium ions [mmol/l]: 172-200
Calcium ions [mmol/l]: 2-4
Magnesium ions [mmol/l]: 0.8-1.2
H* excess [mmol/l]: 0.9-1.1
Chloride [mmol/l]: 176-210
Glucose [mmol/l]: 100-500

The second separate solution can contain the bicarbonate buffer and have the

following composition:

Sodium ions [mmol/l]: 70-80

Hydrogen carbonate [mmol/]: < 80
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ions [mol /1]: 172-200 Calciumions [mmol/1]: 2-4

Magnesiumions [mmol/1]: 0.8-1.2 H+ excess [mol/1]:
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The second separate solution can contain the

solutionan pesatdansefwitt aayn @n o éhe rlaims dl tool wiich consists of a plastic
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chamber with the second separate solution are arranged adjacent to one another,

with both chambers being separated by a weld seam dimensioned such that it

opens on pressure on one of the chambers filled with liquid so that the content of
the two chambers can be mixed with one another. In a double-chambered pouch of

this type, the buffer system consisting, for example, of lactate and bicarbonate can
be stored in a pouch chamber, while glucose and the electrolytes can be stored in a
second chamber in an acid environment. After the sterilization, the pouch contents
are mixed with one another and supplied to the patient. In this connection the
sodium ion concentrations of the separate solutions are to be selected such that the
sodium ion concentration in accordance with the invention results in the finished

application solution.
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The table shows the result of a study in which dialysis patients were treated with the

peritoneal dialysis solution in accordance with the invention (columns 2-4). The

results of the study which can be seen in Clin. Neph. Vol. 41(6) (1994)

363, Nakayama et al. are set forth in comparison thereto (columns 5-7).

pp. 357-



treated with the perltoneandl alysis solution in
accordance with the invention (colums 2-4). The
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In the sepond higes theoddrationeof trertmant 4n ivaekst (W) aad rtbﬂtnqnﬁber (N) of

ok LSRRI M o el L2  p

Ve Tine are se As results from
the second and fifth colums, the patients were set to
134 rmmol / sodi um content at the start of the study
As psguits: fromyithpy seeonsbiand Sfth( oplomnsy thgceaparatﬁcwe\mt%ﬁt to 134

mmkgg%d)}gl)rﬁ:f}éétgg _%wq%%t%% or| | il thhﬁ\eshléclt%/ |§fso|l*t|on (W 0) in

e Ton concentration
accpﬁtaint:enelm thok: ai\mitlsnszmdjtd 6A2immat't or timnstmdwl d)ﬂwNakdn;eama et al.

The SR a0 SorPenya0A cis pediepepbdialiin SSLlioh in ggordance with

the [ARhtibn laho #iE@tS188BmMdin the present invention and
conpared wth the published values of 120 mmol/1 in

accordance with Nakayama et al. It can be seen from
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(MAI[B %ggoarbngg%ewretc%r ede onnt¥1%nl53|e08f thAc-%c tdf?:arly&s solution in accordance
with the invention. After a treatment time of two weeks (W+2), a greater lowering of
blood pressure resulted than with the comparison trial in accordance with
Nakayama et al. both absolutely and relatively despite the higher sodium
concentration of the dialysis solution in accordance with the invention. After a
treatment time of four weeks, comparable blood pressure values as with the
comparison trial resulted despite the higher sodium concentration of the solution in

accordance with the invention.

The average ultrafiltration volume (UF volume) in the solution in accordance with
the invention was at a similar order of magnitude as in the solution used at the start

of the trial (134 mmol/l sodium content.

As results from the last line of the table, the application of the peritonea! dialysis
solution in accordance with the invention results in no side-effects or in any serious
unwanted incidents. In contrast to this, two patients had to abort the study in the

trials in accordance with Nakayama et al. In one case, hyperhydration was found; in
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content can be avoided and in which sinultaneously an
effective |owering of blood pressure can be achi eved.
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di al ysi s
Cains | 'g;s‘qlgui&ay
consi stiLig~of ‘one ‘sof Uy

characterized in that the sol ution contains sodium

ions in a concentration in the range from 121 to 129
mol /1. 2. A solution for peritoneal dialysis in

accordance with claim11, wherein the sodiumion
concentration of the solution lies in the range fM‘ar%12 2005
124 - 126 wmol/l. 3. A solution for peritoneal 01074-05 He/se
dialysis in accordance with either of clains 1 or 2,

wherein the sodiumion concentration of the solution
amounts to 125 mol /1. 4. A solution for peritoneal

di al ysis in accordance with one of the preceding

cl ai ns, wheFeesenits Medical Gare Deutscliand Gobt i c

ng?t , ~T~u|r:it hge[ eﬁl Estd 81¥§2§3qﬂﬁo‘mﬁg as a buffer. i

9 A solution for
peritoneal dialysis in accordance with one of the
preceding clains, wherein the solution consists of
two separate solutions and the first separate
sol ution conprises the osnobtic agent and a

physitologicalTy conpatible acid and the second
separate solution conprises a buffer. 6. A solution
for peritoneal dialysis in accordance with one of the
precedi ng cl ai n&? sahdicpifor perdopealdialyaisconsi st s of
two separate solutions and sodium ions are present in
each of the separate solutions. 7. A solution for
peritoneal dialysis in accordance with one of the

precedi ng

Claims

A solution for peritoneal dialysis consisting of one or more separate
solutions, characterized in that the solution contains sodium ions in a

concentration in the range from 121 to 129 mmol/l.

A solution for peritoneal dialysis in accordance with claim 1, wherein the
sodium ion concentration of the solution lies in the range from 124 - 126

mmol/l.

A solution for peritoneal dialysis in accordance with either of claims 1 or 2,

wherein the sodium ion concentration of the solution amounts to 125 mmol/I.

A solution for peritoneal dialysis in accordance with one of the preceding
claims, wherein the solution comprises an osmotic agent, further electrolytes

as well as a buffer.
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cl ai ns, V\/hefem-the—seJ—uH Oft- ~f Uf her--conpri;ses cal ci um

i ons, rmgnefsﬂ@ﬁt“‘ itidri de i ons,
lactate iong et hyHFGgéﬁf-t*ar ‘bonat i ‘ons: * and | gl ucose in

addi tion to sodiumions. 8. A solution for peritoneal

di al ysis in accordance with pne of the precedi ng

clains, wherein the solution consists of two separate
solutions and the first separate solution conprises

tha Eelutiemi foe pé@lmrﬁlélysﬁoﬁl a680r@ascd Wil 6hé of the preceding
172-200 Calciumions [mml/1]: 2-4 Magnesi um.ion

[ metaime] wheregn the sqlwutmkmst[s Afdwol §epagatg. golgtions and the first
Chl ] 0 [ / 0

0. SaPaffc, FERlohT cobpech e HEE 4Rt 12hg, 3o aratRiogically
W cbmpagibkf adib@anarthe gecond sebanams solttien @oheriseed buffer.

that the solution consists of two separate sol utions

and the second separate solution includes the

%}i% [ gﬁ%{ e - i
Lac QW‘F |/|| i': -I @gé‘%gbogée]%réar o#é%he°ﬁ%ﬁ}‘f] r:)recedlng
4- Glai®s, MJeréinstbbLEtdlmtiorf oonsjsislmfm@aSeMrata/sbmtibns and sodium
accordance with one, o % eclairrsll.to 6, wherein the
solQS F RIGRER] 'H@aé:hﬂi‘]cft e reBARE FRIUARFer consists of

a hydrogen carbonate buffer. 11. A solution in

accordance with claim 10, wherein the solution _
corsisstugioof for weritengsdrdialysisoinuacaesidange writhcane e ther gteceding

sepfgr%tse witardh 9 SOMRIdrS FSsdE SMprises calcium ions, magnesium

ions, H" excess ions, chloride ions, lactate ions, hydrogen carbonate ions

and glucose in addition to sodium ions.

A solution for peritoneal dialysis in accordance with one of the preceding
claims, wherein the solution consists of two separate solutions and the first

separate solution comprises the following components:

Sodium ions [mmol/): 172-200
Calcium ions [mmol/l]: 2-4
Magnesium ions [mmol/]: 0.8-1.2
H* excess [mmol/l]: 0.9-1.1
Chloride [mmol/]: 176-210
Glucose [mmol/l]: 100-500

A solution for peritoneal dialysis in accordance with one of the preceding
claims, characterized in that the solution consists of two separate solutions

and the second separate solution includes the following components:

Sodium ions [mmol/l]: 70-80
Lactate [mmol/l]: 65-75
Hydrogen carbonate [mmol/1]: 4-6
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11.

12.

13.

14.

ions, calciumi Qng__mgne3| umions, H+ excess-jons,

chloride ions @E@ e. and the second sep rate

sol ution corrprl* 6d| wh-Lons and hydr oge#: “Ejar bonat e

ions. 12. A soI tti-on—t+n-accordance wi't'h ¢l ai 1,

wherein the first separate sglution includes the

foll ow ng conponents: Sodiumions [mol/1]: 172-200
Calciumions [nmol/1]: 2-4 Magnesiumions [mol/I]:

0.8-1.2 H+ excess [mmol/I]: 0.9-1.1 Chloride

[mol /1]: 176-210 Qucose [mmol/I]: 100-500 13. A
solAisplgtion der priitphealediplygisanascerdancecvdh @ar« the claims 110 6,
ei foCl

centiiel 081 for boffbirca bufisP ABH LG ARES RS ls pla hydrogen
Sodiadmeriad@dufferol /1]: 70-80 Hydrogen carbonat e

[mmol /1]: < 80 14. A doubl e-chanbered pouch having a
solution for peritoneal dialysis in accordance with

oney %Iuwﬁ ﬁ'a%b a%c&%uﬂf?’claﬁﬂaf(ﬁ%ﬁérbﬁ?%é %Ihf@ﬁ cbﬁ&sts of two
consists of a plastic pouch in which first chanmpe
hasepgratef $olgtiorse phrvaieh stbeutiisb rsepacdate scsdat@nn d:omtmﬂ@@r sodium

ha\u nsg a second sepnar at e. sol.uti on +ad;(acent to cm
calcium 1ons agnesium ions, cess ions, chloride ions and

glucose and the second separate solution comprises sodium ions and

hydrogen carbonate ions.

A solution in accordance with claim 11, wherein the first separate solution

includes the following components:

Sodium ions [mmol/l]: 172-200
Calcium ions [mmol/I]: 2-4
Magnesium ions [mmol/l]: 0.8-1.2
H* excess [mmol/l]: 0.9-1.1
Chloride [mmol/l]: 176-210
Glucose [mmol/l]: 100-500

A solution for peritoneal dialysis in accordance with either of claims 11 or 12,

wherein the second separate solution includes the following components:

Sodium ions [mmol/l]: 70-80

Hydrogen carbonate [mmol/l]: <80

A double-chambered pouch having a solution for peritoneal dialysis in
accordance with one of the claims 1 to 13, characterized in that it consists of
a plastic pouch in which a first chamber having a first separate solution and a

second chamber having a second separate solution adjacent to one



