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DIALYSIS PRECURSOR COMPOSITION

TECHNICAL F 1.

L]

LD

The present 1nvention concerns a dialvsis acid

precursor composition for use durilng preparation of a

dialysis acid concentrate solution and for further mixing

with water and a blcarbonate contalining concentrate 1nto

a ready—-for—-use dilalysis solution. The present i1nvention

g—

further concerns a method of providing a dialysis acid

concentrate solution for dilution with water and a

bicarbonate concentrate to produce a ready-for-use

dialysis solution.

BACKGROUND

When a person’s kidney does not function properly

uremla 1s developed. Dialysis 1s a well established

treatment technigque for uremia. Essentially, dilalysis

gr—

artificially replaces the functions of the kidney. There

gr—

are two distinct types of dialysis, hemodialysis and

peritoneal dialysis.

Hemodialysis 1nvolves withdrawing bloocd from the

body and cleaning 1t 1n an extracorporeal blood circuit
and then returning the cleansed blood to the body. The
extracorporeal blood circuilt i1ncludes a dialyzer which
comprilises a semlipermeable membrane. The semipermeable

membrane has a bloocd side and a dialysate side, and waste

substances and excess fluid 1s removed from the blood

g—

passing on the blood side of the semipermeable membrane

through the semipermeable membrane over to the dialysate

—
p—

side of the semipermeable membrane.

I

Hemodlalysis may be performed in three different

treatment modes, hemodialysilis, hemofiltration, and

hemodiafiltration. Common to all three tTreatment modes 18

that the patient 1s connected by a blood line to the

dialysis machine, which continuously withdraws blood from

the patient. The blood 1s then brought 1n contact with
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the blood side of the semipermeable membrane within the

dialyzer 1n a flowlng manner.
In hemodialysis, an agqueous solution called dialysis

solution 1s brought in contact with the opposite membrane

surface, the dialysate side, 1n a flowlng manner. Waste

substances (toxins) and solutes are removed/controlled

mailnly by diffusion. Excess fluid 1s removed by applying

Cransmembrane pressure over the semipermeable membrane.

gr—

Solutes and nutrilients may diffuse 1in the opposite

direction from the dialysilis solution, through the

semipermeable membrane and into the blood.

In hemofiltration, no dilalysilis solution 1s brought

p—

1n contact with the dilalysate side of the semipermeable

membrane. Instead only a transmembrane pressure 1S

applied over the semipermeable membrane thereby removing

fluid and waste substances from the blood through the

semipermable membrane wall and 1nto the dialysate side

gp—

thereof (convective flow). Fluid and waste substances

gr—

the removed

are then passed to drain. To replace some O

y—

fluid, a correctly balanced electrolyte/buffer dialysis

solution (also named 1nfusion fluilid or replacement fluid)

1s 1nfused into the extracorporeal blood circuit. This

infusion may be done eilither pre the dialyzer (pre-

infusion mode) or post the dialyzer (post—-infusion mode)
or both.

Hemodiafiltration 1s a combination of hemodialysis

and hemofiltration, a treatment mode that combines

gr—

transport of waste substances and excess fluids through

the semipermeable wall by both diffusion and convection.

Thus, here a dialysis solution 1s brought 1n contact with

g—

the dialysate side of the semipermeable membrane 1n a

continuously flowing manner, and a dialysis solution

(also named 1nfusion fluid or replacement fluid) 1s used

for 1nfusion 1nto the extracorporeal blood cilrcult 1n

pre—1nfusion mode, post—-infusion mode or both.

For many patients, hemodialysis 1s performed for 3-5

hours, three times per week. It 1s usually performed at a
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dialysis centre, although home dialysis 1s also possible.

When home dialysilis 1s performed patlents are free to

perform dilalysilis more frequently and also 1n more gentle
treatments with longer treatment times, 1.e. 4-8 hours

per treatment and 5—-7 treatments per week. The dose and

—
p—

ferent demand

treatment times may be adjusted due to di:

gr—

of the patients.

gr—

In the case o0of patients su

gr—

‘ering from acute renal

insufficiency, a continuous treatment, throughout a major

portion of the entire day for up to several weeks, a

continuous renal replacement therapy (CRRT), or
intermittent renal replacement therapy (IRRT) 1s the
1ndicated treatment depending on the patients status.

gp—

Also here the removal of waste substances and excess

p—

fluid from the patilient 1s effected by any or a

combination of the treatment modes hemodialysis,

hemofiltration and hemodiafiltration.

In a peritoneal dialysils treatment a hypertonic

dialysis solution 1s infused into the peritoneal cavity

y—

of the patient. In this treatment solutes and water 1s

p—

exchanged 1n the capillary vessels of a patient’s

peritoneal membrane with said hypertonic dialysis

gr—

solution. The principle of this method 1s di

y—

I

"usion of

solutes transferred according to the concentration

gradient and water migration due to the osmotic

differences over the peritoneal membrane.

The dialysis solutions used 1n all the above
dialysis technigues contain mainly electrolytes like

sodium, magnesium, calcium, potassium, an acid/base

buffer system buffers and optionally glucose or a

glucose—-1lilke compound. All the components 1in dialysis

—
p—

solutions are selected to control the levels of

electrolytes and the acid-base equilibrium within the

blood and to remove waste materials from the blood.

—
p—

ferent

Dialysis solutions are today prepared from di:

gr—

tvpes of concentrates. It may be liguid concentrates of

B

—

different degree of concentration, where the
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acid/electrolyte part 1s separated from the buffer part.

It may be provided 1n highly concentrated volumes of 1-8

L 1n bags for bedside use, or 1n more diluted

gr—

concentrated volumes of 5-20 L 1n canisters, which still

are for bedside use. Concentrates may also be prepared 1in

central tanks 1n volumes of 300-1000 L.

gr—

When using bicarbonate as a buffer component i1n the

dialysis solution, bicarbonate 1s often provided as a dry

gr—

concentrate for on-line-preparation of saturated

bicarbonate containing concentrate. The saturated

bicarbonate containing concentrate 1s thereafter mixed

with an acid/electrolyte concentrate and further diluted
with purified water to produce the on-line prepared
dialysis solution.

Dialysis solutions have improved 1n quality over the

gr—

vears, and the availability of concentrated precursor

compositions for further dilution and mixing with other

components 1nto a ready—-for-use dialysis solution have
decreased the costs and i1mproved the environmental

l1ssues.

One way to further 1limit the costs and improve the
environmental 1ssues would be to provide a dialysis
precursor composition 1n which all component are dry.
However, having all components as dry components adds new
problems.

Firstly, dry acid and bicarbonate powder are not

Ju—

compatible. When small amounts of humidity 1s present,

bicarbonate will break down to carbon dioxide.

Secondly, magnesium chloride and calcilium chloride

mixed with bicarbonate will provide areas were the

g—

solubility product of calcium carbonate and/or magnesium

carbonate will be exceeded, which would cause

gr—

precilipltation thereof when water 1s added during

preparation of a concentrate or a dialysis solution.

g—

Thirdly, even 1f bicarbonate 1s excluded to a

separate cartridge, still problems would be experlenced.

—

F.g caking and lump formation of the dai

—

“erent components
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even 1mpossible when preparing the ready-:

solution.

Fourthly,

the precursor,

CA 02803432 2012-12-20

gr—

1f glucose 1s present,

D

PCT/EP2011/060231

g—

"1cult or

"or—-use dialysis

a discoloration of

and later on, the ready-for-use dialysis

solution would arise as a result of glucose degradation

products, which should be avoided due to toxicity and

limits set by authority regulations, e.qg.

Pharmacopeila.

All the problems above are due to the presence of

humidity within the dry precursor compositions.

European

)

In prior art this has been solved by preparing

g—

granulates otf

different layers of

granulate, like

However,

the di

gr—

gr—

"hi1is s

between the different lavers,

consuming matter of

gr—

dissolved granulate

use dialysis solution.

proper composition and concentration of the di:

c11 ]

for the preparation of

Further, 1t 1s dij

may give rise to

gr—

—

1nterac

"erent components and creating
the dif:
disclosed 1n EP0567452 or

"erent components within each
EP1714657.

- 10NS

and 1t 18 also a time-

providing a completely and properly

the ready—-for-

gr—

"1cult to ensure

" ferent

components both within the granulate and within the

prepared ready-—:

>UMMARY OF THI

L]

INVENTION

"or-use dialysils solution.

One object of the present invention 1s to provide a

dialysis precursor composition which show

improved stability,

further

limited chemical degradation and

increased shelf 1life.

Another object of the present 1nvention 1s to

provide a dilalysilis precursor composilitlon which give rise

to further cost savings and

environmental bene:

"1ts.

further 1mproved

The present 1nvention concerns a dialysis acid

precursor composition

dialysis acid concentrate solutlion and for

—
p—

for use during preparation of a

further mixing

with water and a bicarbonate contalining concentrate 1nto
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a ready-for-use dialysis solution. Said dialysis acid

-

precursor composition consists of powder components comprilsing

sodium chloride, at least one dry acid and at least o¢ne
magnesium salt, and optionally potassium salt, calcium salt,
and glucose. According to the inventlion sald at least one

] =

magnesium salt and said optional glucose, 1.e. 1f glucose 1s

present, are present as anhydrous components 1n said dialysis
aclid precursor cocmposition. Further, said dialysis acid
precursor composition 1s sealed 1n a molsture-resistant
container with a water vapor transmission rate less than 0.3
g/m2/d at 38°C/90%RH.

The present 1nventicn further concerns a method of

providing a dialysis acid concentrate solution for dilution
with water and a bicarbonate containing concentrate to produce
a ready-for-use dialysis solution. According to the invention
this method comprises:

(a) providing a dialysis precursor composition comprising
sodium chloride, at least one dry acid, and at least one
magnesium salt, optionally potassium salt, calcium salt, and
glucose, wherein said at least one magnesium salt and said

T -

optional glucose, i.e. 1if glucose 1is present, are present as

anhydrous components in said dialysis acid precursor
composition,

(b) providing said dialysis precursor composition in a
sealed, moilsture-resistant container with a water vapor
transmission rate less than 0.3 g/m?¢/d at 38°C/90%RH, and

(c) adding water to said dialysis precursor composition in

sald container and mixing thereof, thereby providing said
dialysis acld concentrate as a solution.

The present invention further concerns use of said
dialysis acid precursor composition for preparing a dialysis
acld concentrate solution.

Finally, the present invention concerns use of said
dialysis acilid precursor composition for preparing a dialysis
solution.

CA 2803432 2017-10-18
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g—

Other embodiments of the present invention 1s

cevident from the description below and the dependent

claims.

DETAILED DESCRIPTION OF THE INVENTION

A wide varilety of different combinations and

yr— g—

partitions of dry powder components of normal dialysis

solutions like potassium chloride, magnesium chloride,

calcium chloride, glucose, sodium chloride, sodium

bicarbonate, dry acids like citric acid, glucono-9°

lactone, etc. were prepared and put 1n a forced stability

study. Matters like caking, lump formation, discoloration

and dissolution rate were 1nvestigated after 1 month, 4

months and 10 months storage time.

It was 1dentified that, as expected, sodium

bicarbonate needs to be separated from the other

components due to carbon dioxide formation, calcilum
carbonate precipitation, and magnesium carbonate
preclpltation. However, when combinling the remalning

—

components of a normal dialysis solution, the crystalline

water attached to magnesium chloride caused problems

with caking and lump formation within the powder

J— y—

compositions and discoloration of glucose (1f present).

By replacling magnesium chloride hexahydrate with
anhydrous magnesium chloride, or another magnesium salt

not containing any crystalline water, the powder

composition remained stable, free flowing and no
discoloration evolved. Thus, 1n order to make sure that a
stable composition 1s provided the contaliner material
used for storing the composition should be moisture-

g—

resistant and not allow passage of an amount equal to ocr

above the amount which eqgquals the crystalline water

normally attached with the magnesium salt. This 1s
achieved with a contailner material having a water vapor
transmission rate less than 0.3 g/m“/d at 38°C/90%RH.
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In another embodiment said contailiner material has a
water vapor transmission rate less than 0.2 g/m°/d at
38°C/90%RH.

In another embodiment sailid container material has a
water vapor transmission rate between 0.05-0.3 g/n@/d at
38°C/90%RH.

In even another embodiment said contalner material
has a water vapor transmission rate between 0.05-0.7
g/m“/d at 38°C/90%RH.

In another embodiment said contailiner material has a
water vapor transmission rate between 0.1-0.3 g/m“/d at
38°C/90%RH.

In even another embodiment said container material
has a water vapor transmission rate between 0.1-0.2
g/m“/d at 38°C/90%RH.

According to the invention said dialysis acid

J—

precursor composition consists of powder components

comprising sodium chloride, at least one dry acid and at
least one magnesium salt, and optionally potassium salt,
calcium salt, and glucose, wherein said at least one
magnesium salt and said optional glucose are present as
anhydrous components 1n said dialysis acilid precursor

composition within the moisture-resistant contailiner.

In other embodiments of the present invention said

at least one dry acid 1s selected from the group

g—

comprising of lactic acid, citric acid, gluconic acid,

glucono-o-lactone, N-acetyl cystelin and o-lipoic acid.

gr—

Thus, a combination of dry acids may be used within said

dialysis acid precursor composition, and by providing a

combination of different dry acids, other functions and

g—

effects, apart from said acidic function, may be

—

ects (as

provided, like for 1nstance antioxidative e

wlith citric acid, gluconic acid, glucono-o-lactone, N-

acetyl cysteln and o-1lipoic acid), anticoagulation

g—
p—

effects (as with citric acid) and so forth.

In even further embodliments sald at least one

magnesium salt 1n said dialysis acid precursor
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1)

composilition, 1s selected from the group comprising of
anhydrous magnesium chloride, magnesium gluconate,
magnesium citrate (trimagnesium dicitrate), magnesium

lactate and magnesium o-ketoglutarate. Also here a

combination of different magnesium salts may be used 1n

order to tailor specific add-on features, like

Ju—

antioxidative effects from magnesium gluconate, or

anticoagulation effects from magnesium citrate, and so
forth.

In one embodiment said at least one magnesium salt

1n said dialysis acid precursor composition 1s selected

g—

from the group comprising of magnesium gluconate,

magnesium ciltrate and magnesium lactate.
In other embodiments, 1n which calcium salt 1s

present, said calcium salt 1in said dialysis acid

precursor composition, 1s at least one chosen from the

group comprising of calcium chloride dihydrate, calcium
chloride monohydrate, anhydrous calcium chloride, calcium
gluconate, calcium ciltrate, calcium lactate, and calcium

e
p—

od—ketoglutarate. Thus, also here a combination of

different calcium salts may be used.

In another embodiment, said calcium salt 1s at least

gr—

one chosen from the group comprising of anhydrous calcium

chloride, calcium gluconate, calcium citrate, calcium
lactate, and calcium o-ketoglutarate.
ITn another embodiment, said calcium salt 1s at least

g—

one chosen from the group comprising of calcium

gluconate, calcium citrate and calcium lactate.
In one embodliment sailid dialysilis precursor
composition 1s provided 1n a specific amount and 1s

fu—

configured to be mixed with a prescribed volume of water

withlin said moisture-resistant container to provide a

dialysis acid concentrate solution. Thus, said moisture-
resistant container 1s configured to receive and dispense
solutions up to said prescribed volume.

In one embodliment sald prescribed volume may be

—
—

within the range of from 1 to 8 L.
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In another embodiment said prescribed volume may be

gr—
p—

within the range of from 5-20 L.

In even another embodiment said prescribed volume
may be within the range of 300-1000 L.

Further, 1n one embodiment said dialysis acid

concentrate solution 1s configured and provided to be
diluted within the range of 1:30 to 1:50 with water and a

bicarbonate concentrate.

)

The present 1nvention further concerns a method of

providling a dialysis acid concentrate solution. Said

dialysis acid concentrate solution 1s further i1ntended to

be mixed with additional water and a bicarbonate

concentrate to produce a ready-for-use dialysis solution.
According to the invention such a method comprises (a)

providling a dialysilis precursor composition comprising

sodium chloride, at least one dry acid, and at least one
magnesium salt, optionally potassium salt, calcium salt,
and glucose, whereln said at least one magnesium salt and
sald optional glucose are present as anhydrous components
1n said dialysis acid precursor composition, (b)
providing said dialysis precursor composition 1n a
sealed, molsture-resistant container with a water wvapor
transmission rate less than 0.3 g/m“/d at 38°C/90%RH, and

Ju—

(c) adding a prescribed volume of water to said dialysis

precursor composition 1n said contailner and mixing

g—

thereof, thereby providing said dialysis acid concentrate

as a solution.
Sodium chloride 1s provided in such a quantity 1in

sald molisture-resistant contaliner that a concentration

within the range of 2.55-5.5 M sodium chloride 1s

provided 1in the dialysilis acid concentrate solution when a

—

prescrilibed volume of water has entered 1nto said

molsture—-resistant container.
Said dry acid 1s provided i1in such a gquantity in said
molsture-resistant container that a concentration within

fr—

the range of 60-200 mEg/L H' (acid) is provided in the

dialysis acid concentrate solution when a prescribed
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g—

volume of water has entered 1nto said molsture-resistant

container.
Further, said at least one magnesium salt 1s
provided 1n such a guantity 1n salid molsture-resistant

p—

contalner that a concentration within the range of 7.5-50

mM magnesium 1ons 1s provided 1n the dialysis acid
concentrate solution when a prescribed volume of water

has entered 1nto salid molsture-resistant container.

If present, said calcium salt 1s provided 1n such a

quantity 1n said molsture-resistant container that a

Ju—

concentration within the range of 30-125 mM calcium 1o0ns

1s provided in the dialysils acid concentrate solution
when a prescribed volume of water has entered i1into said
molsture—-resistant container.

p—

If present, potassium salt 1s provided in such a

quantity 1n said moisture-resistant container that a

J—

concentration within the range of 0-200 mM potassium 10ns

1s provided 1n the dialysis acid concentrate solution
when a prescribed volume of water has entered into said

molsture-regsistant container.

If present, glucose 1s provided 1n such a gquantity

1n salid molsture-resgsistant contailner that a concentration

gr—

within the range of 0-100 ¢g/L 1s provided 1n the dialysis

yp—
—

acld concentrate solution when a prescribed volume of

water has entered 1nto sailid moilsture-resistant contailner.

In one embodiment saild dry dialysis acid precursor

—
p—

composition comprises the different components in such an

amount that when said dry dialysis acid precursor

composition has been dissolved and mixed with water and

bicarbonate 1t provides a ready—-for—-use dilalysis solution

comprising from about 130-150 mM of sodium 1l1ons, from

about 0 to 4 mM of potassium 1ons, from about 1-2.5 mM of

yr—

calcium 1ons, from about 0.25 to 1 mM of magnesium 10ns,

from about 0 to 2 % (g/l) glucose from about 85 to 134 mM

chloride ions, from about 2 to 4 mEg/L acid, and from

about 20 to 40 mEg/L bicarbonate ions.
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Thus, the present 1nvention provides a prepackaged

contalner with a dry dialysis acid precursor composition

P —

for use during preparation of a dialysis acid concentrate

solution and for mixing with water and a bicarbonate

contalning concentrate 1nto a ready-for-use dialysis

solution, wherein said dialysils acid precursor

g—
p—

composition consist of powder components comprising

sodium chloride, at least one dry acid and at least one

magnesium salt. Optionally said dialysilis acld precursor

composition further comprises potassium salts, calcilium
salts, and glucose. According to the invention said at
least one magnesium salt 1s present as anhydrous
component 1n said dialysis acid precursor composition and
sald dlalysis acid precursor composition 1s sealed 1in a
molsture—-proof container with a water vapor transmission
rate less than 0.3 g/m°/d at 38°C/90%RH.

By using anhydrous magnesium chloride powder 1n a

dry dialysis acid precursor composition, the anhydrous

component will act as desiccants 1f any water would Dbe

transported i1nto the bag.

EXAMPLES

By way of example, and not limitation, the following

—

examples 1dentify a varilety of dialysis acid precursor

gr—

composltions pursuant to embodiments of the present

invention.

gr—

In examples 1-5, the tables show the content of dialysis

acld precursor compositions for dilution 1:35. The

p—

prescribed volume of each dialysis acilid concentrate

solution (DACS 1n tables below) 1s 5.714 L, and the final

gr—

volume of each ready-for-use dialysilis solution (RFUDS 1n

tables below) 1s 200 L.
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Example 1:
Ingredient Amount | Conc 1n Conc 1n
(g) DACS (mM) REUDS (mM)
Sodium chloride 1169 3500 100
Potassium chloride 29.81 70 7
Magnesium gluconate 41.46 17.5 0.5
Calcium chloride 14 .10 52.5 1.5
dihydrate
Citric acid 36.42 35 1
Glucose anhydrous 200 194.4 5.55
Example 2:
Ingredient Amount | Conc 1n Conc 1n
(q) DACS (mM) | REUDS (mM)
Sodium chloride 1169 3500 100
Potassium chloride 29.01 70 2
Magnesium lactate 20.24 17.5 0.5
Calcium gluconate 129.1 52.5 1.5
Citric acid 38.42 35 1
Glucose anhvydrous 200 194 .4 5.55
Example 3:
Ingredient Amount | Conc 1in Conc 1n
(g) DACS (mM) | REUDS (mM)
Sodium chloride 1169 3500 100
Potassium chloride 29 .81 70 7
Trimagnesium dicitrate 15.04 5.83 0.167
Calcium gluconate 129.1 52.5 1.5
Citric acid 368.42 35 1
Glucose anhvdrous 200 194.4 5.55
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Example 4:

Ingredient Amount | Conc 1n Conc 1n
(g) DACS (mM) | REFUDS (mM)

Sodium chloride 1169 3500 100

Potassium chloride 29.81 70 2

Trimagnesium dilcilitrate 15.04 5.83 0.167

Calcium chloride 24 10 . o

dihydrate

Glucono—-delta-lactone 35.63 30 1

Citric acid 30.73 26 0.8

Glucose anhvdrous 200 194 .4 5.95

Example 5:

Ingredient Amount | Conc 1n Conc 1n
(g) DACS (mM) | REFUDS (mM)

Sodium chloride 1169 3500 100

Potassium chloride 29.61 70 Z

Trimagnesium dilcltrate 15.04 5.863 0.167

Calcium chloride 33.350 D2 .0 1.5

anhydrous

Glucono—-delta—-lactone 142.5 140 4

Glucose anhvydrous 200 194 .4 5.55

10

15

In example 6-10, the tables show the content o:

aclid precursor composition for dilution 1:45.

p—

g—

- a dry

The

prescribed volume of each dialysis acid concentrate

solution (DACS 1n tables below)

po—

1s 5,33 L,

and

the final

volume of each ready-for-use dialysis solution (REFUDS 1n

tables below)

1s 240 1.
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Example 6:
Ingredient Amount | Conc 1n Conc 1n
(g) DACS (mM) REUDS (mM)
Sodium chloride 1401.7 | 4500 100
Potassium chloride 71.57 180 4
Magnesium gluconate 49.75 22.5 0.5
Calcium chloride 6l.74 78.75 1.75
dihydrate
Citric acid 46 .10 45 1
Glucose anhvydrous 240 250 D.99
Example 7/:
Ingredient Amount | Conc 1n Conc 1n
(g) DACS (mM) | RFUDS (mM)
Sodium chloride 1401.7 | 4500 100
Potassium chloride 053.600 135 3
Magnesium lactate 24 .29 22.5 0.5
Calcium gluconate 129.12 | b6.25 1.25
Cltric acid 16 .10 45 1
Example 8:
Ingredient Amount | Conc 1n Conc 1n
(g) DACS (mM) | RFUDS (mM)
Sodium chloride 1401.7 | 4500 100
Trimagnesium dilicitrate 18.04 7.50 0.167
Calcium gluconate 180.77 | 78.75 1.75
Citric acid 46.10 45 1
Glucose anhvydrous 240 250 5.95
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Example 9:

ngredient Amount | Conc 1n Conc 1n
(g) DACS (mM) | REUDS (mM)

Scdium chloride 1401.7 | 4500 100

Potassium chloride 35.78 90 7

Magnesium lactate 24 .29 22 .5 0.5

Calcium chloride

dihydrate 52 .92 67.5 1.5

Glucono-delta-lactone 427 .75 45 1

Citric acid 36.66 36 0.8

Glucose anhydrous 240 250 5.95

Example 10:

Ingredient Amount | Conc 1n Conc 1n
(g) DACS (mM) | RFUDS (mM)

Sodium chloride 1401,7 | 4500 100

Potassium chloride 71.57 180 4

Magnesium gluconate 49.75 22 .5 0.5

Calcium chloride 260 .04 45 1

anhydrous

Citric acid 16 .10 45 1

Glucose anhvydrous 240 2950 5.9

10

15

TESTS

Tests has been performed to study the stability of

different dry powder compositions,

)

both according to

embodiments of the present invention as well as

comparilisons.

discoloration were evaluated.

Methods

Plastic

compartment.

Parameters like caking,

films was welded into bags with 1

lumping and
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Composition 1

The amount of powder components of potassium
chloride, anhydrous magnesium chloride, calcium chloride
dihydrate, anhydrous glucose, citric acid, and sodium

gr—

chloride necessary to produce 230 L of dialysis fluid

were filled 1nto the plastic bags, with a water vapor
transmission rate of 0.11 g/m2/d at 38°C/90%RH. The bags

were sealed and incubated in 30°C, 65%RH, and in 40°C,

715% RH, respectively.

Composition 2

The amount of powder components of potassium
chloride, anhydrous magnesium chloride, anhydrous calclum

chloride, anhvydrous glucose, ciltric acid, and sodium

chloride necessary to produce 230 L of dialysis fluid
were filled 1nto the plastic bags, with a water vapor
transmission rate of 0.11 g/m2/d at 38°C/90%RH. The bags

were sealed and incubated in 30°C, 65%RH, and in 40°C,

15% RH, respectively.

Comparison composition 3

The amount of powder components of potassium
chloride, anhydrous magnesium chloride, calcium chloride
dehydrate, anhydrous glucose, citric acid, and sodium

gr—

chloride necessary to produce 230 L of dialysis fluid

were filled 1into the plastic bags, with a water wvapor
transmission rate of 2.7 g/m2/d at 38°C/90%RH. The bags

were sealed and incubated in 30°C, 65%RH, and in 40°C,

15% RH, respectively.

Results

Compositions 1 and 2 have proven to stay stable for

at least 6 months, while comparison composition 3 falled

gr—

due to formation of brown lumps after less than 1 month.
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It should be understood that various changes and

modifications to the embodiments described herein will be

apparent to those skilled 1in the art. Such changes and

modlifications may be made without departing from the

p—

5 splrit and scope of the present i1nvention and without

diminishing 1ts attendant advantages. It 1s therefore

intended that such changes and modifications be covered

by the appended claims.
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CLAIMS

1. A dialysis acid precursor composition for use during
preparation of a dialysis acid concentrate solution and for
mixing with water and a bilcarbonate contalning concentrate
into a ready-for-use dialysis solution, wherein said dialysis
acld precursor composition consist of powder components
comprising sodium chloride, at least one dry acid and at least
one magnesium salt, and optionally potassium salt, calcium
salt, and glucose, wherein said at least one magnesium salt
and saild optional glucose are present as anhydrous components
1n said dialysilis acid precursor composition and wherein said
dialysls acid precursor compositicon is sealed in a moisture-
resistant contalner with a water vapor transmission rate less
than 0.3 g/m?2/d at 38°C/90%RH.

2. The dialysis precursor composition according to claim

1, wherein sald at least one dry acid is selected from the
group consisting of lactic acid, citric acid, gluconic acid,
glucono-o-lactone, N-acetyl cystein and a-lipoic acid.

3. The dialysis precursor composition according to claim 1

or 2, wherein said at least one magnesium salt in said

dialysls acid precursor composition is selected from the group

consisting of anhydrous magnesium chloride, magnesium
gluconate, magneslum cltrate, magnesium lactate, and magnesium
a-ketoglutarate.

4., The dialysls precursor composition according to any one

of clalms 1 to 3, wherein said calcium salt in said dialysis

acld precursor composition, is at least one selected from the
group consisting of calcium chloride dihydrate, calcium
chloride monohydrate, anhydrous calcium chloride, calcium
gluconate, calcium citrate, calcium lactate, and calcium o-
ketoglutarate.

o>. The dialysis precursor composition according tc any one

of claims 1 to 4, wherein said moisture-resistant container

has a water vapor transmission rate of less than 0.2 g/m?/d at
38°C/90%RH.

CA 2803432 2017-10-18
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6. The dialysis precursor composition according to any one
of claims 1 to 5, wherein said molsture-resistant container
has a water vapor transmission rate of more than 0.1 g/m?/d at
38°C/90%RH.

/7. The dialysis precursor composition according to any one
of claims 1 to 6, wherein said dilalysis precursor composition
1s configured to be mixed with water withilin said molsture-
resistant container to provide a dialysis acid concentrate
solution.

5. A method of providing a dialysis acid concentrate
solution for dilution with water and a bicarbonate containing
concentrate to produce a ready-for-use dialysis solution,
comprising:

(a) providing a dilalysis precursor composition comprising
sodium chloride, at least one dry acid, and at least one

magnesium salt, optionally potassium salt, calcium salt, and

glucose, wherein said at least one magnesium salt and said

optional glucose are present as anhydrous components in said
dialysis acid precursor composition,

(b) providing said dialysis precursor composition 1in a
sealed, molsture-resistant container with a water vapor
transmission rate less than 0.3 g/m¢/d at 38°C/90%RH, and

(c) adding water to said dialysilis precursor composition in

g

sald container and mixing thereof, thereby providing said

dialysis acid concentrate as a sclution.

9. Use of the dialysis acid precursor composition

P

according to any one of claims 1 to 7 for preparing a dialysis
acid concentrate solution.

CA 2803432 2017-10-18
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