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CONTAI NI NG SCDI UM Bl CARBONATE 5 This invention rel ates to,gi Qh}[? $003
cartridges containing solid sodi um BACKGRCIJND as | ong
been known to use cartridges cont ailﬂ“ﬂﬂﬁiﬂl@ﬂmmmkor ot her to substances, in
solid formand to pass water or a ugh the cartridge to

di ssol vewone/4deisi d subst ance conti nuoust¥¥?’e. g. for conti paeEP00/00130

adm nistratioa to a patient. Exanples_are R 0 A- 8610341 7 and US- A- 4432756.
It is also known, as disclosed in EP-A- 0278.100 to provi de sodiumt5

bi carbonate in solid formfor use as a buffer in haenodi al ysis. Sodi um

bi carbonate is stored separately fromthe rest of a dialysis solution,-

whi ch cont aj an al ci magnesi um
car bonate éi“g&kédig]n Og ﬁshggvﬁgsodlmm atem IS

i nserted |%mem s machine and water is passed through the 20
cartridge. gradual |y dissolved) so that a solution of sodium
bi carbonate is continuously produced. The solution is continuously flowed

t hrough the machine, mxing with the rest of the dialysis solution in-Iline
upst ream of the ThiglidvertionTtesites ic dialysis eanridgeodntaming eolid dodiimt i me in
the machine after mxing, so that the probl em of cal ciumand 25 nagnesi um
car bonat es tieanbgngteeci pitated is av robl em does, however) arise

with such cartridges. The pH of the mmmg’m ’"ﬁ is solution i s nonitored
upstream of the dialyzer. If the pH e a given range, then an

alarmis tryg as been found t katisét hi s of t en happens during the
first twent ﬁ&i@%flow 30 when the nachine is being set up for

operation. After Gsd | Juiy
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since the problem has to be investigated and the machi ne rese each tinme

the al ar m icartridgeger didsol e Teesolid/ suhistarcehantinidsslyy erg:dfdrheuntinaeupr obl em i s
probably caused, by contam nation of the sodi um bi carbonate powder with a
smal | anourﬂ@ﬂ@#lsﬁtﬂéloﬂripcaal?%ﬁbte The bicarbonate is |ess soluble than the
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di sappear s. W}&s B%Wras dliséibbéd i EMA-62T5I0D) WepidVidd 3pden 2 sodi um

bi car bonat e po I's not contam nated wi th sodium carbonate. A
possi blig sditdrbonateoint $ulid forhi éor useasia buffer iedaesmedidlipsis. sSddiunn

bicarbonate is stored separately from the rest of a dialysis solution, which

contains calcium and magnesium ions, to prevent calcium and magnesium
carbonate precipitation. A cartridge of sodium bicarbonate powder is
inserted in a haemodialysis machine and water is passed through the
20 cartridge. The powder is gradually dissolved, so that a solution of sodium
bicarbonate is continuously produced. The solution is continuously
flowed through the machine, mixing with the rest of the dialysis solution
in-line upstream of the dialyzer. There is, therefore, only a short dwell
time in the machine after mixing, so that the problem of calcium and
25 magnesium carbonates being precipitated is avoided.

A problem does, however, arise with such cartridges. The pH of
the mixed dialysis solution is monitored upstream of the dialyzer. If the
pH falls outside a given range, then an alarm is triggered. It has been
found that this often happens during the first twenty minutes of flow,

30 when the machine is being set up for operation. After this period, no
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.carbonate precipitation was the cause, would be to introduce a further line
15 upstream of the pH nonitoring device to add dilute acid solution to the
di al ysis solution during the first twenty m nutes of use 28f JRY 39Hi3dge.

Thi s coul %Q% /d ne upstream or downstream of the cartridge. This invol ves)
however, 4% i on of the dial ysis solution, use of an aBgr{EPe¥ed1zo

sol ution and additional operational control. 20 The inventors have found
that the problem can be relatively sinply solved by nodifying the contents
of the cartridge. SUMVARY OF THE | NVENTIFON 2s The pr.esent invention rel ates
to a cartri deLlAmS feapnepateiede sdBesapsesersubstantal dpeonysniensgated

vo b or & BERRL S hagmodi Bl She B B R R O
bi car bonat e fnoﬁﬁ%*&i {u?d {qe ma@ﬁi[r%glje&tzgggh meo%fﬁ?é%ﬁ gﬁé@gn /00130 3 In

accordance with t™he |1 nvent1on, cattridge a ains an
acid, or acid anhydride is solid form or carbon dioxide gas. Wen the
cartidge is nounted in a haenodial ysis machine and 5 water is passed

t hrough tshe cart rThigénvenborsdnivé discovered aindtydiei problent 44 Eﬁbtmblyaﬁbmi

di oxide) is gradually dissolved, decreasing the pH of the resulting

sol ution to poontaminatiemyf thensodimy bicarbenate pawder withsedmiall amdimm
carbonate contam nation. 10 - The anmpunt of acid _or acid anhydride provided

i s pref er abl §f sndigmrearbonate. ‘The thicarbppate ds lesscsplubler Ganithe cazbenateige
during the initial .1Q to 30 m nytes, i,.e. .during.the period that sodi um
car bonat e issoaﬁthégalql&ép lsocweaéafcﬁ&od'?%&??m?&ﬁ oqgate ﬁ“s'?'eé?afﬁn

di oxi de may dd ' . My t A, sqli:d form

o oxi de. 1y ifecdideflol @ Bkl g Riss el IBRGHE difpndisodtelf [T
sol i d fojgm iyivéver CaFficale aﬂﬂ!é*?enﬁv@ 10 Prédice #§6dhnPbichfidmate Poﬁﬁbﬂ) citric
acid being- preferred for clinical 20 acceptability. The carttidge may

contain at |whieh i ndgcodtaninated awitle sodiuanbarbonake.

A possible solution to the problem once it was realised that sodium

carbonate precipitation was the cause, would be tointroduce a further line

15 upstream of the pH monitoring device to add dilute acid solution to the
dialysis solution during the first twenty minutes of use of the cartridge.
This could be done upstream or downstream of the cartridge. This
involves, however, modification of the dialysis solution, use of an

additional solution and additional operational control.

20
The inventors have found that the problem can be relatively simply
solved by modifying the contents of the cartridge.
SUMMARY OF THE INVENTION
25 The present invention relates to a cartridge having an openable

sealed inlet and an openable sealed outlet, for connection in-line in a
haemodialysis machine for passage of water, or a solution through the
cartridge, the cartridge containing sodium bicarbonate in solid form.



. per 1000g of sodium bicarbonate; preferably at |east 0.5g per 1000g and

nost preferably at- least 1 g per 1000g. The preferred ' 5
contains 2.7g per 1000g. DRAW NGS The invention is desc?{%g'g}l%{}tk?oﬁeference

to the acconpanyi ng draw ngs, wherein: 28 July 2003 WD 00/ 44418

PCl' /EPOO/ 00130 4 Fig 1. is a side elevation of a cartridge according to

t he i nveMQ ¥44hown partly in cross-section; and Fig 2. imcCRERi0AgRaMEti C
illustration of the cartridge of fig 1 connected in a haenodi al ysi s

machi ne. s PREFERRED EMBODI MENTS The gurrently preferred enbodi nents of the
i nvention are now described. The cons®fruction of haenodi al ysis machines is
wel | known, as Insacchedanoesvithidh¢ invention, shelcantmidge additionally cantainsige f-or
use in a to haenodi al ysi s machi ne, Ttge machi ne angd the cartridge are not,

t her ef or e)atyaeidy ppaeid; anhydrige) in splid fopmy, Or£3EbomGI0Fidegas.he type sol d under
the trademark EASYCART by Bieffe Medital S.p. A of Italy. The cartidge 10
conprises a body 14, closed by a lid 15 and is defining a chanber 11 The

body and |id angnl.h 8Gt ] . I | ] el 11

cont ai ns sodi Uﬂ%le a@%o&ﬁ%hgagﬁ %?@ﬁgﬁtﬁog%g@gﬁpﬁgﬁﬁ?ﬂg holgh ot her
solid feor e; ' | ¢ rttidese d t y ul trasonic
wel di ngs.o T %@Fi hgo?ggtégsqgﬁa-i Ie'!thglazB andg?hzh%ogsmha%kea%ﬁgutl t&ilﬁ??, bot h
seal ed cl udingtdacb@rs dioxideleid graduadly dissolved pdegeadingehdprhefthk’, 18
respectively. The cartridge 10 is connected in-line in a first line 20 for
recei vi ng msultingssolution ¢o coungeracinanys tepporary wortasenini pirdamsed dysol uti on
to amin line 22, at 23. The nenbranes 17, 18 are perforated during

cl anpi ng cfodignicacbonate cORMGEUNYMAN.t he machi ne, by pi ercing neans provi ded
on the

10 The amount of acid or acid anhydride provided is preferably
predetermined, so that it is leached from the cartridge during the initial 10
to 30 minutes, i.e. during the period that sodium carbonate is also likely to
be leached from the cartridge.

15 Carbon dioxide may be added to the cartridge, during manufacture,
in solid form, i.e. as dry ice, prior to sealing the cartridge.

Acids which may be used in solid form may be organic acids, e.g.
citric acid, or tartaric acid, citric acid being preferred for clinical
20 acceptability.

The cartridge may contain at least 0.2g of acid, or acid anhydride
per 1000g of sodium bicarbonate; preferably at least 0.5g per 1000g and
most preferably at- least 1g per 1000g. The preferred embodiment

25  contains 2.7g per 1000g.

DRAWINGS
The invention is described with reference to the accompanying

drawings, wherein:-



~machine. The main line 22 al so receives deionised water at 24. A contai ner
30, containing a solution of the other ingredients of a dialysis solution,
is connected to the main line 22 by a second line 25 at 2% % ¥ (%03
dialysis solution is fornmed at point 26 and the main line 22 feeds this
28 July 2080 t0@4Q8I| 44418 PGI/ EPOO/ 00130 5 to a di al yzes 40. pérpbhodnisict or
50 is connected to the main |ine 22 downstream of point 2b and upstream of
the dialyzes. The detector is connected with a control system (not shown),
whi ch produces an alarn) if a pH outsidé a predetermi ned range is exceeded.

This range is usupjgl y. & 8 skid eleva@omidf nBsarbidgenadcooding foythe! iiwentiemns) such
as by conductivity nmeasurenent. The solution i1s the container 30 nmay

contai n any stfowrpartiynimocress-seatiomland provi ded in a dialysis solution, such
as cal cium and magnesi um ~o chl oride, sodi um chl [pri de and_an osnptic agent,
such as dext rose. Figa 2acksorddiageammatic; flusgadennef thg ceartiadge 1ofe figadt ri dge
contains, in additi.qn to the.sodium bicarbonate) an acid or acid anhydride
in solid forfRnIsFteddn ed??fk?ﬁ’é‘sg%’gc § as to avoid, any sodi um carbonate
15 contanj nation causing a tenporary increase in the pH of the dialysis
solutionto a degree sufficient to exceed the predeterm ned threshold and
trigger an ap @mmml ment of a cartridge contains 7509

sodi um 20 biTtarbomate armd—2g-crtric acid, both in granular, crystalline
form A simlar weh@urfeitlyo peeferrbdd embodiments hoflitiié eineontiowaatet iowl sodi um
bi carbonate. Alternatives to citric acid are preferably provided in the
same 25 wei giescribed.o Theesonstmetionoofr haembdialysis snackines tsrwelj dmowmtasi ni ng
7509 sodi um bicarbonate and citric acid, tartaric acid, or carbaon dioxide
(added as drig the construction of a sodium bi nate cartridge for use in a

10 haemodialysis machine. The machine and the cartridgé are not, therefore,
described in detail. The cartridge may be of the type sold under the
trademark EASYCART by Bieffe Medital S.p.A. of Italy.

The cartridge 10 comprises a body 14, closed by a lid 15 and

15 defining a chamber 11. The body and lid are imjection moulded in
polypropylene. The chamber 11 contains sodium bicarbonate in granular,
crystalline form, although other solid forms are possible. The lid 15 is
sealed to the body 14 by ultrasonic welding. The lid 15 has an inlet 12

and the body had an outlet 13, both sealed closed in the as-moulded state,

20 .by integral membranes 17, 18 respectively.

The cartridge 10 is connected in-line in a first line 20 for receiving
deionised water at 21 and supplying sodium bicarbonate solution to a main
line 22, at 23. The membranes 17, 18 are perforated during clamping of

25 the cartridge into the machine, by piercing means provided on the
machine. The main line 22 also receives deionised water at 24. A
container 30, containing a solution of the other ingredients of a dialysis
solution, is connected to the main line 22 by a second line 25 at 26. A

final dialysis solution is formed at point 26 and the main line 22 feeds this



.28 .July 2003 WD 00/ 44418 PC T/ EPOO/ 00130 6 ice) respectively. These were
conpared with simlar cartridges, to which no acid or carbon di oxi de had
been added. The tests were carried out by running an | nté§rdud¥rédftiark) s
haenodi al ysi s machi ne) using the various cartridges. Notes were nmade of
whi ch cartridges produced an alarmsignal) due to the pH of the m xed

di al ysi syspbdiddspn falling outside the predeterm ned range. I
maxi nrum pH of each sol ution was al so recorded. "Acid" sol Lﬁ%ﬁﬁb%he

solutions carrying the other conponents of the dialysis solution, were to
standard sol utions produced by Ganbro.gln each case, the pH of the water

l'ied 6. 1. .Th t i.n the tabl bel ow. .Th
uner ous {a0s8 GRYAE 41 s R HEREPETRL i goBedifa 6° et i RE R, G e
ith th | el ' | o ~abl | th
esul - sV AT AL Y8 o WIS CRF W HlFecsE ) P g B onat

and no adde&)xﬁ{ébéd%itﬁ%rébﬂhdl'@&kﬂﬁ&n&%ﬂéﬁkﬁ@h‘i@?fﬂdﬁc@ﬁaﬁfaﬁﬁﬁm al ysis
sol uti onYes/ Nol7. 9No~27. 8No38Yés48. 1Yes57. 9No68Yes 78 ]

. 2Yes88Yes W pH\oitSide/d\predeétermigeditange 19 68cédGed O/ Fis FanGCis ﬁﬁﬁﬂg/ ®38130 7
Table 2 This shows the results using cartridges according to the invention,
cont ai nisng @g7Q pH may ib¢ menitpeRly by cothemmeans; suchtas by Samdiicdiviky. Maxi num
pH of di al ysi s

sol uti onYedRERIMYISRB127. 5No137. 5No147. 5No157. 4No167. 4No177. 4No187. 4
_No0197. 4No207.4217. 4No Table 3 This shows the results using cartridges
according to the invention, 1o containing 0.5g or | g of carbon dioxide (dry

ice) and 7509 sogfayRti6A" iR M tSntainer 30 may contain any of the components
usually provided in a dialysis solution, such as calcium and magnesium

10 chloride, sodium chloride and an osmotic agent, such as dextrose.

In accordance with the present invention, the cartridge contains, in
addition to the sodium bicarbonate, an acid or acid anhydride in solid
form, or carbon dioxide gas, so as to avoid/iny sodium carbonate

15 contamination causing a temporary increase in the pH of the dialysis
solution to a degree sufficient to exceed the predetermined threshold and
trigger an alarm.

The preferred embodiment of a cartridge contains 750g sodium
20 bicarbonate and 2g citric acid, both in granular, crystalline form. A
similar weight ratio could be used with different amounts of sodium

bicarbonate.

Alternatives to citric acid are preferably provided in the same

25  weight ratio.

Tests were carried out using cartridges containing 750g sodium

bicarbonate and citric acid, tartaric acid, or carbon dioxide (added as dry



~Sanpl e No. Amount of C02(g) Maxi mum pH of Al ar ndi al ysi s

sol uti onYesl No220. 57. 5No231. 07. 3No240. 57. 5No251. 07. 3No261. 07. 3No 28 July
2003 WD 00/ 44418 PCT' / EPO0/ 00130 Table 4 This shows the&8r dsuliyt 200Si ng
cartridges according to the invention, containing, 1lg tartaric acid and
7509 sodi umomoaagiponate. 5 Sanple No. Maxi umum pH of Al arm @ /ﬁﬁ)blﬁoub
solution Yes/No 27 7.5 No 28 7.5 No Ot her tests were carried out using
different "acid" solutions, and water of different pH |In each ease, a
cartridge according to the invention di @& not cause any alarm due to either
hi gh or | ow p v I u g},m sithlsimfag ¢ driri | an
openabl e) Bogéé%éélﬁ)r%gtgaﬁh(ﬂ%%oﬁg%gg?[g, seal étgll %lgﬂ et for%hgggliﬂg%
in-line in aphaeiper edrbon dickidd had Heen added. of water or s sol ution through
the cartridge, the cartidge containing sodium bicarbonate in Solid form
characterised in that the cartridge additionally contains an acid yr acid
anhydride in solid farmor carbon, di oxide gas is an anmount %o revent a
tenporary i ncr eas&hentests) wiere, earsieds oyt by m&)r%aé'&gfﬁt tr3 ) he

for 2{’39653 PicnadabdGSrang Bonstr vaudhs cartidRes NoRS Btk tmade o E““
o o 20l 0, whicf itk AOF AR Wl Gkt Sl duglo Tl Pir'er PRy LN°
any one of tgﬁlgl%gsg,ﬁi&agxfédlghgg?ﬁemeam redbtehMifdd Qﬁg%en.of Tafe deudfi d

anhydridc, o 100Qy of" sbdi um bi ca ate.
maximum pH of each solution was also recorded. “Acid” solutions, ie the

solutions carrying the other components of the dia!ysis solution, were
10 standard solutions produced by Gambro. In each case, the pH of the
water supplied was 6.1. The results are shown in the tables below. There
were numerous false alarms with the reference cartridges, but no false

alarms with the cartridges according to the invention.
1s Table 1

This shows the results using the reference cartridges, containing 750g

sodium bicarbonate and no added acid or carbon dioxide.

Sample No. Maximum pH of Alarm
dialysis solution Yes/No

1 7.9 No

2 7.8 No

3 8 Yes

4 8.1 Yes

5 7.9 No

6 8 Yes

7 8.2 Yes

8 8 Yes

9 7.4 No

10 7.4 No

20



b. A cartridge according to Caimb5, wherein the cartridge contains at

| east 0.5g of acid, acid anhydride, or carbon dioxide pgg Lpef sodium
bi carbonate. ‘7. A nethod of preventing a tenporary increase of pHin a

di al ysis solution being continuously produced in a haenodi al ysis machi ne;
fromdifferent conponent sources including a cartridge containing solid
sodi UM g0 qordsqig~t ~~~ S 28 July 2003 10 bicarbonate, thedMERIOGOBONDTi Sing
including 1n the cartidge an acid or acid anhydride in solid form or
carbon di oxide gas. $. A nethod according to Claim?7) wherein the cartridge
and ita contents are in accordance w/th any one of lainms 1 to 6. 9. A

nmet hod of ”it oduci ng carbon dioxide gas to a cartridge according to Taim
1, wherei carbon dioxide is introduced as dry ice. 10. A haenodial ysis
nmachi ne conprising a cartridge as clainmed in any one of Claims t to G which

is connected in-line. S-~y~ .Ayy9. AY. AA. A9?. Af h Ay, A9L2" .Ae. A" NL GS+C
a  1z\ hypis shows the results using cartridges according to die fiiventioh;

ng~ytoi d_Y] c*a] ca] cal] ca] ca] ca] c cal.ca | %l ca] ca] ca] ca] caUlca] ca]ca]c
a] ca] ca)] ceqmainfrmPg aftricud aﬁo]éa‘“l‘cb‘ ﬁﬂL

C 3BaNer ~9~yt nhc”"Y] ca] ca] caU] caU] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca]caV]ca]calc
aJ calcé] calcalca]lcalcalcaU calcalcalcalJcalJca 9 aw?] %d@":L- v

jrole %é@],@g]@g] cal cal cal ke prrbeal cal CM&mU] cal ca] ca] ca] ca] ca ca

FEW LT D" WA+ St SSBF| e$ 81 SRS "*""'" ytni d ¥ e [V] c] c”a] ca] ca] caV]ca]ca
] c~a] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cakcoa] cal] cal] ca]ca]ca]ca]calc

a] C(a(f(a((gép)))******++u, - b . Q-z-..... C/ | zupkf ]oN ] ca] ca] ca] ca] ca] ca] ca] ca
V] ca] ca] cafca] ca] ca] ca] ca] ca]7c ] ca] ca] ca] ca] ca] ggd ca] ca] c*a] cal] ca] ca] ca] ca
Jcal ///7-@8/ 1t 111****** ++y, -f-a Z-..... C//zup% \W ] ca] ca] ca] ca] ca] ca] ca]

caV] ca] ca]lda] ca] ca] ca] ca] ca] Ja ca] ca] ca]calcalcglca]]ca]ca]lca]ca]ca]ca]calc
a] ca GS_=l{py! 10%w& ()-$!S. y1.40%& ()-$ 109%& () ?o-#10%3& () -

09- #10%’2281 )-"y10%& () - +OwX6l §3109&' () - My! 109&NQ - $! Dy! 109&' () - $! y! 109%& ()
-$ly! 10%& -$1yl109& () - $C b@)! <3#10%<0<0& () - N 0% & ()-s! 10%4& ()- 10

18 1.4 . No
19 7.4 No
20 7.4 Mo
21 7.4 No
Table 3

This shows the results using cartridges according to the invention,
10 containing 0.5g or 1g of carbon dioxide (dry ice) and 750g sodium

bicarbonate.

. Amount of CO,(g) Maximum pH of Alarm
Sample o i dialysis solution ~ Yes/No

22 0.5 7.5 No
23 1.0 7.3 No
24 0.5 7.5 No
25 1.0 7.3 No

26 1.0 1.3 No



10 10&@ 10% ()-=10% ()- a 1zdEb@!fsSF10%& ()- fF10%& ()- fZ10%& ()-
'1109%4& ()-YF 1094 ()-f mL0%& ()- \ h naBb@! @F10%4& ()- 9" M 10%4& ()-
SS F10%4& () - 10%4& ()- f10%& ()-!19@! 10%H& () - nqCdEb@2's, 54:1Q%806) -
3s1 100648 ()- ., 2MIO%H& ()- @ 10%& ()- , 10%4& ()-

3+MLO%& () g @(ﬁp&t@ L1098& () - 109B& ()-!109B& ()- 10H 10H 10H, L910%& () -

, 7410948 ()- B}"?bCIF 1098& ()- F3109B& ()- !3y, ! 109BB& () - PCT/EP00/00130
109B&’ () F10%3& ()- !  10% ~ & ()-@}"?bCl/ GLOYB& ()- ,,109B& () -
8
Table 4

This shows the results using cartridges according to the invention,
containing 1g tartaric acid and 750g sodium bicarbonate.

Sample No. Maxjumum pH of Alarm
dialysis solution Yes/No

27 7.5 No

28 7.5 No

Other tests were carried out using different “acid” solutions, and water of
different pH. In each case, a cartridge according to the invention did not
cause any alarm due to either high or low pH.

10



3L* 109B& ()- (GLOYBE () -
L, ,# 1109%&B&B& ()-!,,:!10%BB& ()-taNocdervk Al & 10%& () - }gB 10B }8§3
L<f 109B& ()- C38 109%& ()-,5s109B& ()- 31 109B& ()-r~9_aBk A yuty
109&' ()- SF109& ()- - 10%& ()-
| SFLO%NWA' () - S#, 109& () -3@0% ()- _aw?dEk  Aly9 10%&' ()- "1 & 10%&' ()- v
10%&' () - @10% ()- y9 10%&' ()- t10%& ()-]aBk Al L+109%&' ()-Zy) 10%& () -
y' 109&' ()- y&$10%& ()-!L :110%& ()-y10% ()- %ij_@s! 10% ()- 10 10
10y&610%&' () -  90M 10%&' ()-!190M 10%&' ()-, . GLOY& () -
0@ aBj @ 10%&14dmd:10%&' ()- smlO%&' ()-![sml0% {
& ()-3"10% ()- 109& ()-:LdEj _@# ! 10%& ()- S 310% ()- mlO%& ()- y10%& ()-
Z10% ()- @MO0% ()- - v dE_@ 010% ()-.310%& ()- vy, !10%& ()-
Y109% () 1% (SRR Hoking A Yhdclable, KOG IO okr ofdbable, sealed
outlet for connection in-line in a haemodialysis machine for passage of
water or a solution through the cartridge, the cartridge containing sodium
bicarbonate in solid form,
characterised in that the cartridge additionally contains an acid or
acid anhydride in solid form or carbon dioxide gas in an amount to prevent
a temporary increase in pl of a dialysis solution produced utilising the

cartridge.

2. A cartndge according to Claim 1, wherein the acid is in powder

form.

3. A cartridge according to Claim 1 or Claim 2, wherein the acid is

citric acid.

4. A cartridge according to Claim 1 or Claim 2, wherein the acid is

tartaric acid, or another organic acid.

5. A cariridge according (v any one of the preceding claims containing
at least 0.2g of acid, acid anhydride, or carbon dioxide per 1000g of sodinm

bicarbonate.

6. A cartridge according to Claim 5, whercin the cartridge contains at
least 0.5g of acid, acid anhydride, or carbon dioxide per 1000g of sodium

bicarbonate.

7. A method of preventing a (emporary increase of pH in a dialysis
solution being continuously produced in a haemodialysis machine from

different component sources including a cartridge containing solid sodium

0 S\‘\;—('j
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110, ; 310% ()- " 9Y10% ()-f510% ()- 3Y10% ()-
11" D" WeaBnbCl LF109%&' () - ! & 109%&' () - 109%& () - F109%&' () - f @10% ()-| SmLO%& () -
WSt $$$8aBMhC! s” - 109 () - 10%& ()- GLO%& ()- " 310%& ()28 July 2003
I M 109&' () - F109%& () -
$| 9000000EK, CyF+10%& () - yF+10% ()- b@/F+10%& ()= yF+10%& ()-" yF+10%! () -
109 () - YOBBBOOKNBCYF+10%& () - ' yF+10%& () - yF+10%& () - yF+10%& () - F+10
9% ()-" Y8BOBBBKL. C *yF+109%& () -  YF+10%& ()- " yF+109%& ()- ' yF+100& ()- yF+1
0%&' () - W&B&@EM@%eM ycﬁmgﬂ%ig (melu;lﬁrgolﬁp/&m( ?tar‘tr'i&ic*?ﬁ%'id Jor’ yF+010%
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