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METHOD OF OPERATING A DIALYSIS MACHINE 

TECHNICAL FIELD 

[0001] The present invention relates to a method of prim 
ing or rinse back of an extracorporeal circuit using a dialysis 
machine. The invention further relates to a dialysis machine 
comprising means for preparing a saline solution. 

BACKGROUND ART 

[0002] Physiological saline solution (about 9 mg/ml=154 
mmol/l) is typically used to prime the extra corporeal circuit 
before a dialysis patient is connected to the dialysis equip 
ment and to rinse back the blood from the extracorporeal 
circuit after a dialysis treatment. The purpose of priming the 
circuit is to remove air from the blood lines and the dialyser 
as Well as to remove possible fragments of remaining 
sterilising agents or other residuals from the disposables 
elements, such as bloodlines and dialysers that form the 
extracorporeal circuit, before the patient is connected. Rinse 
back is performed to avoid loss of patient blood that Would 
otherWise remain in the extracorporeal circuit. 

[0003] The conventional Way of doing this is to use for 
instance a 2 liters bag of physiological saline solution of 
Which 1.5 liters is used for priming of the circuit and 0.5 
liters is used for rinse back of the blood to the patient after 
the treatment. 

[0004] Modern dialysis equipment can perform so called 
on-line treatments, Which means that the substitution ?uid 
for hemo?ltration or hemodia?ltration is prepared on-line by 
means of ultra?ltration of dialysis ?uid in several steps to 
obtain a sterile and pyrogen free ?uid. 

[0005] On-line prepared substitution ?uid can be prepared 
in practically unlimited quantities Which means that this 
?uid also can be used for priming, bolus and rinse back 
purposes Which also is cost saving and convenient from a 
handling point of vieW. 

[0006] HoWever, substitution ?uid has to contain a high 
concentration of bicarbonate. Infusing priming liquid With 
this volume and composition into the patient often causes 
problems, e. g. not Well feeling. This problem is knoWn from 
“Gambro AK 200 ULTRATM operator’ s manual HCEN9568. 
Rev 12.1999 and cautioned for in all on-line systems. 
Clinics experiencing such problems often go back to prim 
ing With saline from bags. 

[0007] There is therefore a long felt need for a simple, 
cheap and practical manner of providing a priming solution. 

DISCLOSURE OF THE INVENTION 

[0008] On this background, it is the object of the present 
invention to provide a method of priming an extracorporeal 
circuit of the kind referred to initially, Which overcomes the 
above-mentioned problem. This object is achieved in accor 
dance With claim 1 by using a dialysis machine With separate 
sources of bicarbonate concentrate and sodium chloride 
concentrate and means to prepare a mix of the liquids from 
said source of Water and said source of sodium chloride 
concentrate to obtain a saline solution and ?lling said 
extracorporeal circuit With said saline solution 

[0009] According to an embodiment of the invention the 
sodium chloride concentrate is prepared by dissolving solid 
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sodium chloride in Water. Preferably the arterial line is 
connected to the dialysis machine through an infusion line 
Which preferably includes an ultra?lter. 

[0010] According to another embodiment the saline solu 
tion comprises minor amounts of other electrolytes and other 
components for the dialysis liquid, such as potassium, 
calcium, magnesium, glucose With or Without acid such as 
citric acid, hydrochloric acid and acetic acid. In yet another 
embodiment, the Water from said source of Water and/ or said 
saline solution is passed through one or more ultra?lters for 
removal of bacteria and endotoxins. 

[0011] Advantageously an indication that the dialysis 
machine is ready for ?lling said extracorporeal circuit is 
provided. Preferably, the saline solution is substantially 
physiological With a sodium ion concentration about 154 
mmol/l. 

[0012] It is another object of the present invention to 
provide a dialysis machine that is capable of preparing a 
saline solution. This object is achieved in accordance With 
claim 11 by providing a dialysis machine With separate 
sources of bicarbonate concentrate and sodium chloride 
concentrate and means to prepare a mix of the liquids from 
said source of Water and said source of sodium chloride 
concentrate to obtain a saline solution. 

[0013] According to an embodiment of the invention the 
dialysis machine comprises a conductivity cell doWnstream 
of said mixing point. Preferably, the dialysis machine further 
comprises means to adjust the mixing ratio of said Water and 
said sodium chloride concentrate, preferably in response to 
a signal from the conductivity cell. 

[0014] In a further embodiment of the invention, the 
dialysis machine further comprises an infusion line con 
nected to the outlet of the dialysis machine, said infusion 
line preferably including an ultra?lter. Preferably, the dialy 
sis machine further comprises at least one ultra?lter in the 
?oW path of said Water. 

[0015] Further objects, features, advantages and properties 
of the method and dialysis machine according to the inven 
tion Will become apparent from the detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] In the folloWing detailed portion of the present 
description, the invention Will be explained in more detail 
With reference to the exemplary embodiments shoWn in the 
draWings, in Which FIG. 1 is a schematic diagram of a 
dialysis machine according to the invention. 

DETAILED DESCRIPTION 

[0017] The general term dialysis as used here includes 
hemodialysis, hemo?ltration, hemodia?ltration and thera 
peutic plasma exchange (TPE), among other similar treat 
ment procedures. The general term dialyZer as used here 
includes hemo?lters and hemodia?lters amongst other simi 
lar devices. 

[0018] The general term saline solution as used here 
includes any solution comprising saline, preferably a sub 
stantially physiological saline solution. In general, solutions 
comprising saline, described as substantially physiological 
saline solutions, are approved by the health and/or regula 
tory authorities in the country in Which they are used. 
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Therefore, these saline solutions comprising saline may 
differ somewhat in their composition in different countries, 
but a physiologically acceptable saline solution is alWays a 
solution that is physiological acceptable used, or When 
administered to a patient. An example of an acceptable 
physiological saline may be a solution comprised of about 
0.85% salt and distilled Water, this solution approximately, 
therefore, being equal to the salt content of blood serum and 
thereby able to maintain normal osmotic pressure in the 
body. The term saline solution as used here also includes in 
any solution containing minor amounts of other electrolytes 
and other components such as those normally used in 
preparing for the dialysis liquid, and can include, for 
example, potassium, calcium, magnesium, glucose and/or 
acid, as long as the solution remains substantially physi 
ological: a typical solution With a sodium ion concentration 
may contain, for example, about 154 mmol/l. Deviations 
from this concentration in the range of 150 to 158 mmol/l are 
tolerable. 

[0019] In FIG. 1, a dialysis machine according to a ?rst 
preferred embodiment of the invention includes a dialyser 
50 having tWo compartments 51 and 52 that are separated by 
a semi-permeable membrane 54. The compartment 51 is 
connected to a circuit for convening a ?oW of blood outside 
the body of a patient comprising an upstream duct 80, 
usually referred to as arterial line, having a peristaltic pump 
84 disposed therein, and a doWnstream duct 70, usually 
referred to as venous line. Venous line 70 is provided With 
a bubble trap 74 and the free ends of the ducts of the arterial 
and venous lines can be ?tted respective needles or catheter 
connections to enable them to be connected to the vascular 
circuit of a patient. 

[0020] The dialysis machine comprises a system for pre 
paring dialysis ?uid from dialysate ?uid concentrate and/or 
poWder including a heating reservoir 10 having an inlet 12 
for Water from for example a reverse osmosis unit. An ultra 
?lter 11 is placed betWeen the Water inlet 12 and the tank 10. 
A dry poWder vessel 20 containing bicarbonate is disposed 
in duct 21. A part of the Water in the heating reservoir 10 is 
?oWn through the vessel 20 by a precisely controlled pump 
22. Thus, a saturated bicarbonate solution is obtained from 
the vessel 20, and mixed into the main duct 5 at mixing point 
17. 

[0021] The dialysis ?uid preparation system further com 
prises a duct 23 for preparing sodium chloride concentrate. 
A dry poWder vessel 15 containing sodium chloride is 
disposed in duct 23. A part of the Water in the heating 
reservoir 10 is ?oWn through the vessel 15 by a precisely 
controlled pump 16. Pump 16 is connected to the vessel 15 
by a duct 14. Thus, a saturated sodium chloride solution is 
obtained from the vessel 16 and mixed into the main duct 5 
at mixing point 7. 

[0022] The remaining electrolytes used in dialysis ?uid, 
e.g. potassium, calcium, magnesium, and other substances 
such as glucose and acid are added into duct 5 at mixing 
point 7 by WithdraWing a concentrate solution containing 
from a small bag or canister 26 by means of a metering pump 
28 in duct 31. 

[0023] Pumps 16, 22 and 28 are controlled by a control 
unit 58. DoWnstream of mixing points 7 and 17 conductivity 
cells 9 and 19 monitor the conductivity change caused by the 
introduction of the respective electrolytes in the main duct 5. 
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The signal of the respective conductivity cell is in a closed 
loop manner compared With the expected conductivity deter 
mined by the control unit 58. When the actual conductivity 
differs from the expected the control unit 58 adjusts the 
respective pump 16 and 22 in order to arrive at the correct 
conductivity and composition of the dialysate ?uid. 

[0024] The main duct includes a pump 8 and in normal 
dialysis operation (not shoWn) directs the dialysate ?uid to 
an inlet of compartment 52 of the dialyser 50. During normal 
dialysis operation, an outlet of the compartment 52 is 
connected to a doWnstream duct 61 having an extraction 
pump 64 disposed therein for establishing variable suction 
inside the compartment 52. The duct 61 leads to a Waste 
liquid (ultra?ltrate and/or processed dialysis liquid) con 
tainer 67. Duct 5 leading to compartment 52 and duct 61 
leading aWay from compartment 52 both pass a ?oW rate cell 
40. 

[0025] The dialysis machine is provided With input means 
59 alloWing an operator to select a mode of operation in 
Which the dialysis machine prepares a saline or a saline like 
solution. In this mode of operation pumps 22 and 28 are not 
operated. The conductivity set value for the conductivity cell 
9 doWnstream of mixing point 7 is set to a value corre 
sponding to a solution having a sodium chloride concentra 
tion of 154 mmol/l and pump 16 is controlled accordingly. 

[0026] For priming the extracorporeal circuit, an infusion 
line 44 is connected to the main duct 5. The main duct 5 
comprises a second ultra?lter 48. The in?lsion line 44 
includes another ultra?lter 46 for ensuring the sterility of the 
?uid delivered. There are thus three ultra?lters in series to 
guarantee su?icient sterile quality of the priming ?uid by 
removing bacteria and endotoxins. FeWer ultra?lters may be 
used, hoWever With an increased risk of insu?icient sterility 
of the replacement ?uid. The infusion line 44 is primed With 
the saline solution and then the infusion line is connected to 
the arterial bloodline 80 by connector 85 and the priming of 
the extracorporeal circuit begins. The venous bloodline 70 is 
typically connected to a Waste bag 73 or another type of 
drain connection. 

[0027] Once the extracorporeal circuit is su?iciently 
primed, the patient can be connected. According to a pre 
ferred embodiment, the control unit 58 of the dialysis 
machine is connected to a sensor (not shoWn) that detects the 
presence of blood in the extracorporeal blood circuit. The 
control unit 58 adjusts the settings of the pumps 16, 22 and 
28 and the conductivity cells 9 and 19 to values for preparing 
dialysate ?uid With a composition in accordance With the 
settings of the operator. The usual setting for sodium ions is 
for instance 140 mmol/l and the usual setting for bicarbonate 
ions is 34 mmol/l. 

[0028] After the treatment is completed, the infusion line 
is connected to the arterial bloodline again Whilst the venous 
bloodline remains connected to the patient (not shoWn) the 
control unit 58 sets the pumps 16, 22 and 28 for preparing 
a saline solution and by means of pump 8 the saline solution 
is transported into the extracorporeal circuit to rinse back the 
patient blood. 

[0029] According to a preferred embodiment, the saline 
solution is produced by mixing sodium chloride concentrate 
coming from vessel 15 and the concentrate of vessel 26 With 
the Water in the main duct 5. The resulting saline solution 
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Will, apart from sodium chloride, contain some minor 
amounts of other electrolytes and some acid, but this does 
not pose any problem for the patients. 

[0030] According to a preferred embodiment, chamber 52 
of the dialyser is also ?lled With the saline solution. Hereto 
chamber 52 is connected to the main duct 5 as in the dialysis 
treatment (not shoWn), and the saline solution is pumped 
into chamber 52. 

[0031] Before beginning the preparation of the saline 
solution, the vessel 15 containing sodium chloride in dry 
form, is primed by draWing Water in from heating vessel 10 
though activation of pump 16. Line 31 is primed by running 
pump 28 at high speed until a ?uid ?oW is detected. The 
vessel 20 containing sodium bicarbonate does not have to be 
primed until the patient is connected. If it is primed anyWay 
before the saline preparation has started, the main duct 5 is 
rinsed from bicarbonate before the saline preparation begins. 

[0032] The vessels 15 and 20 containing the electrolytes in 
dry form do not necessarily have to be cartridges as shoWn 
in the accompanying draWings. Bags, or any other kind of 
containers are equally suitable. 

[0033] The ?uid preparation system does not have to be 
based on the use of a ?oW rate cell 40. The present invention 
Will operate also With ?uid preparation systems using the 
balance chamber principle. 

[0034] Further it has been shoWn above to start With 
sodium chloride in dry form. Of course, it is also possible to 
use sodium chloride concentrate instead. 

1-10. (canceled) 
11. A dialysis machine comprising a dialysis liquid prepa 

ration system having, a source of Water, a source of bicar 
bonate concentrate, and a source of sodium chloride con 
centrate, said dialysis machine further comprising: 

means for preparing a mixture of sodium chloride con 
centrate from said source of sodium chloride concen 
trate With Water from said source of Water, 

means for controlling a mixing ratio of said mixture so 
that a sodium chloride concentration after mixing cor 
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responds substantially to a sodium chloride concentra 
tion of a desired saline solution, and 

means for transferring said mixture out of the dialysis 
machine to an inlet end of an infusion line, said dialysis 
machine being connectable to an extracorporeal circuit 
comprising: 

a dialyser or hemo?lter; 

a blood tubing set including an arterial line, connectable 
to patient, for draWing blood from the patient; and 

a venous line, connectable to the patient, for returning the 
blood to the patient, Whereby a patient end of the 
arterial line is connectable to an outlet end of said 
infusion line. 

12. A dialysis machine according to claim 11, Wherein 
said means for preparing a mixture includes a point at Which 
said Water and said sodium chloride concentrate mix, doWn 
stream of Which a conductivity cell is located. 

13. A dialysis machine according to claim 12, further 
comprising means having set-points for the sodium chloride 
concentration of the mixture corresponding to the sodium 
chloride concentration of a saline solution. 

14. A dialysis machine according to claim 13, Wherein the 
set-points for the sodium chloride concentration of the 
mixture are in the range of 150 to 158 mmol/l. 

15. A dialysis machine according to claim 11, further 
comprising means to adjust the mixing ratio of said Water 
and said sodium chloride concentrate. 

16. A dialysis machine according to claim 11, Wherein 
said infusion line includes an ultra?lter. 

17. (canceled) 
18. A dialysis machine according to claim 11, further 

comprising at least one ultra?lter in a ?oW path of said 
Water, dialysis liquid, or saline solution. 

19. A dialysis machine according to claim 15, Wherein 
said means to adjust the mixing ratio of said Water and said 
sodium chloride concentrate operates in response to a signal 
from a conductivity cell. 

* * * * * 


