
1 SPECIFICATION  DIALYSIS LIQUID PREPARING APPARATUS 5 TECHNICAL FIELD The
invention relates to an apparatus for preparing  dialysis-a liquid which is
used for hemodialysis. BACKGROUND ART 10 Hemodialysis is an effective
treatment for renal  insufficiency. Hemodialysis consists of circulating
blood and dialysis liquid through a hollow fiber semi- permeable module
that uses a polymer membrane made of  cellulose or polysulfone, and so
forth, to remove waste 15 products and excess water from the blood. The
dialyzed  blood is returned to the patient, Dialysis liquid is  prepared
from an acetic acid based preparation (A  Preparation) and bicarbonate
based preparation (B  Preparation). The preparation is available
commercially 20 in the form of a concentrated liquid including dextrose,
sodium chloride, potassium chloride, calcium chloride,  magnesium
chloride,. acetic acid and so forth. The B  preparation available
commercially in the form of powders  including sodium bicarbonate and
sodium chloride. As a 25 dialysis liquid preparing apparatus, for
automatically  preparing a dialysis liquid, Japanese Unexamined Patent
Publications (Kokai) No. 9-618 and No.4-84967 describe an  apparatus which
injects water into .a bottle in which a  powder is sealed, allows the
entire amount to flow into a 30 tank, and stirs and mixes the solution in a
tank equipped  with a stirrer, as well as an apparatus that mixes using  a
circulating pump. Further, Japanese Unexamined Patent Publication  (Kokai)
No. 5-168678 describes an apparatus which holds a  35 quantitative powder
container in the inverted state, allows the powder to drop naturally into a
tank, and then  stirs and mixes the powder in the tank. I 



SPECIFICATION DIALYSIS LIQUID PREPARING APPARATUS 5 TECHNICAL FIELD The
invention relates to an apparatus for preparing  dialysis- a liquid which
is used for hemodialysis. BACKGROUND ART 10 Hemodialysis is an effective
treatment for renal  insufficiency. Hemodialysis consists of circulating
blood and dialysis liquid through a hollow fiber semi- permeable module
that uses a polymer membrane made of  cellulose or polysulfone, and so
forth, to remove waste 15 products and excess water from the blood. The
dialyzed  blood is returned to the patient. Dialysis liquid is  prepared
from an acetic acid based preparation (A  Preparation) and bicarbonate
based preparation (B  Preparation). The preparation is available
commercially 20 in the form of a concentrated liquid including dextrose,
sodium chloride, potassium chloride, calcium chloride,  magnesium chloride,
acetic acid and so forth. The B  preparation available commercially in the
form of powders  including sodium bicarbonate and sodium chloride. As a 25
dialysis liquid preparing apparatus, for automatically  preparing a
dialysis liquid, Japanese Unexamined Patent  Publications (KOkai) No. 9-618
and No.4-84967 describe an  apparatus which injects water into a bottle in
which a  powder is sealed, allows the entire amount to flow into a 30 tank,
and stirs and mixes the solution in a tank equipped  with a stirrer, as
well as an apparatus that mixes using  a circulating pump. Further,
Japanese Unexamined Patent Publication  (Kokai) No. 5-168678 describes an
apparatus which holds a  35 quantitative powder container in the inverted
state, allows the powder to drop naturally into a tank, and then  stirs and
mixes the powder in the tank. 2 Normally, 0.12 m3 of dialysis liquid is
required for  a four-hour dialysis. Therefore, a relatively large tank  



of, or larger than, 0.12 m3 is required for such a prior  art dialysis
liquid preparing apparatus which results in  5 an increase in the volume of
the apparatus and its complex piping system. On the other hand,
contamination of the dialysis  liquid preparation apparatus and the
dialysis liquid  supply lines leads to bacterial growth in the lines which
10 causes fever in patients due to endotoxins. it is  therefore necessary
to clean and sterilize the dialysis  liquid preparing apparatus and the
dialysis liquid supply  lines before and after use as well as the dialyzer
itself. Thus, an arrangement facilitating the cleaning 15 and sterilization
of the apparatus is important for a  dialysis liquid preparing apparatus
and the stirrer and  the complex piping system results in a relatively long
time for cleaning and sterilizing the apparatus. Further, Japanese Patent
No. 2753242 describes a 20 dialysis liquid preparing apparatus which
supplies water  to a sealed cartridge of a solid preparation for  preparing
dialysis liquid to remove the dissolved  concentrated liquid. For the
dialysis liquid preparing apparatus, special cartridges with powder
enclosed must  25 be produced. Further, according to the method disclosed
in the publication, it is difficult to keep the concentration of the
prepared concentrated dialysis  liquid constant. In order to solve this
problem, the  concentrated dialysis liquid must be removed as a 30
saturated solution so that an amount of powder  preparation more than the
amount necessary for one  dialysis must be filled in the cartridge.
DISCLOSURE OF THE INVENTION 35 The invention is directed to solve the
problems of  the prior art, and to provide a dialysis liquid preparing
apparatus which realizes a simple constitution by 3 eliminating the tank,
which occupies a substantial  portion of the apparatus, to reduce the
volume of the  



apparatus. The apparatus is also improved sanitarily by  completely using
one prescribed amount of the 5 preparation. Further, the object of the
inventions is to provide  an economical dialysis liquid preparing apparatus
which  allows one prescribed amount of the powder preparation  for
preparing dialysis liquid to be dissolved in a short 10 time to prepare a
concentrated dialysis liquid of a  constant concentration. According to the
invention, an apparatus for  preparing dialysis liquid which comprises a
container  holder for holding a container in the inverted state, the 15
container having a tubular body portion which defines an  internal volume
for accommodating powder preparation for  preparing dialysis liquid, a
bottom wall defined at an  end of the tubular body portion, and a sealing
member for  closing an outlet opening defined at the end of the 20 tubular
body portion opposite to the bottom wall, a  cutter, movable toward and
away from the sealing member,  for cutting the sealing member, a
concentrated liquid  tank provided under the container holding means, a
mesh  member, horizontally disposed above the tank, for 25 receiving the
powder preparation which has fallen from  the container and a nozzle for
applying water to the  powder preparation for preparing dialysis liquid
which  has fallen on the mesh member from the container after  the sealing
member is cut by the cutter. The water is 30 applied to the powder
preparation for preparing dialysis  liquid dropped on the mesh member to
produce a  concentrated liquid for the dialysis liquid, which is  received
in the concentrated liquid tank, and the  concentrated liquid is diluted
with diluting water as it 35 is supplied to the dialyzer. In the dialysis
liquid preparing apparatus of the  invention, a large tank can be
eliminated by preparing a 4 dialysis liquid of a predetermined
concentration by  



diluting a concentrated dialysis liquid of a  predetermined concentration
with water. The dialysis  liquid preparing apparatus of the present
invention do 5 not require a large tank. Therefore, the amount of water
and electricity necessary for cleaning and sterilization  of the apparatus
are considerably decreased compared  with, for example, the batch type
dialyzer having a  dialysis liquid preparing apparatus and a large tank 10
disclosed in Japanese Unexamined Patent Publication  (Kokai) No. 9-618.
Further, the apparatus of the invention can dissolve  one unit of
prescribed amount of powder preparation  within a short time to prepare the
concentrated liquid 15 and uses a new bottle for each treatment. Therefore,
it  is economically and sanitarily improved. Further, the  apparatus of the
invention allows cleaning and  sterilization to be executed easily by
circulating hot  water through the apparatus. The simple configuration of
20 the dissolving apparatus facilitates the cleaning, which  improves the
apparatus sanitarily. BRIEF DESCRIPTION OF THE DRAWINGS Figure 1 is a
schematic diagram of a dialysis liquid  25 preparing apparatus according to
the first embodiment of  the invention; Figure 2 is a schematic diagram of
a dialysis liquid  preparing apparatus according to the second embodiment
of  the invention; 30 Figure 3 is a schematic diagram of a dialysis liquid
preparing apparatus according to the third embodiment of  the invention;
and Figure 4 is a schematic diagram of a dialysis liquid  preparing
apparatus according to the fourth embodiment of  35 the invention. BEST
MODE FOR CARRYING OUT THE INVENTION 5 The preferred embodiments of the
present invention  will be described below. 



First, referring to Figure 1, a dialysis liquid  preparing apparatus 100 of
a first embodiment includes a  5 powder preparation dissolving apparatus
110. The powder preparation dissolving apparatus 110 has a dissolving
chamber 114 disposed at a lower portion thereof.  Provided at the top end
of the dissolving chamber 114 is  a container holder 112 for holding a
container 102, in 10 the inverted state, which is filled with powder
preparation for preparing dialysis liquid, in particular  the B
preparation. The container 102 includes a tubular  main body for
accommodating the powder preparation for  preparing dialysis liquid, in
particular the B 15 preparation, a bottom wall defined at one end of the
main  body, a sealing member for sealingly closing an outlet  opening which
is defined at the and of the tubular member  opposite to the bottom wall.
within the dissolving chamber 114, a cutter 118 is  20 movable toward and
away from the sealing member (not  shown) at the outlet of the container
102 held by the  container holder 112. The cutter 118 is referred to as a
spike and has a cylindrical body and a cutting edge,  provided at the top
and of the body, for cutting the 25 sealing member of the container 102
along the periphery  of the outlet opening. The details of the cutter 118
is  described in PCT/JP99/07165 which is incorporated by  reference.
Further, a mesh member 116 is horizontally provided  30 in the dissolving
chamber 114 to cross the-internal  volume of the dissolving chamber 114.
The mesh member  116 separates the internal volume of the dissolving
chamber 124 into an upper volume 114b above the mesh  member 116 and a
lower volume 114a under the mesh member 35 116. The lower volume defines a
concentrated liquid  tank. The concentrated liquid tank 114a is fluidly
connected to a circulation pump 128 through an outlet conduit 124 provided
at the lower end thereof. A  circulation conduit 130 is connected to the
outlet port  



(not shown) of the circulation pump 128. The circulation  conduit 130 is
connected to an inlet conduit 150 through 5 a three way valve 151. A nozzle
120 is attached to the  end of the inlet conduit 150 and oriented toward
the mesh  member 116. The nozzle 120 may be any type of nozzle  which
allows, as described below, RO water to be directed  toward the mesh member
116 and, although the number-of 10 the ports is not limited, preferably, a
plurality of  ports are provided to promote the effect. Regarding the
direction of the RO water supply, the RO water is  preferably sprayed over
the entire surface of the mesh  member 116 from the above of the mesh
member 116. 15 A concentrated liquid supply conduit 134 is  connected to
the circulation conduit 130 through a three  way valve 132. The end of the
concentrated liquid supply  conduit 134 opposite to the three way valve 132
is connected to a mixing portion 146. The three way valve  20 132 may be a
solenoid valve which is movable between a  first position at which the
fluid communication is established through the circulation conduit 130
between  the upstream and downstream sides of the three way valve  132, and
a second position at which the circulation 25 conduit 130 upstream of the
three way valve 132 is  fluidly connected to the concentrated liquid supply
conduit 134. A vent valve 122, for equalizing the internal  pressure of the
dissolving chamber 114 to the external  30 pressure, is connected to the
dissolving chamber 114. water, which is necessary for the process for
dissolving the powder preparation executed in the powder  preparation
dissolving apparatus 110, is supplied from a  RO water source 138. The RO
water source 130 is a water  35 treatment apparatus which produces RO water
(Reverse Osmosis water) by pressurizing and forcing raw water from  a raw
water source 136, such as a city water system, 7 through a reverse osmosis
membrane (not shown) to remove  



particles, bacteria and ions. The RO water source 138 is  connected to the
inlet conduit 150 through a RO water outlet conduit 140, a three way valve
144, a RO water  5 supply conduit 148 and the three way valve 151. The
three way valve 151 may be a solenoid valve which is  movable between a
first position at which the RO water  supply conduit 148 is fluidly
connected to the inlet  conduit 150, and a second position at which the 10
circulation conduit 130 is fluidly connected to the inlet  conduit 150. The
RO water outlet conduit 140 is further  connected to a diluting water
conduit 142 through the  three way valve 144. The end of the diluting water
conduit 142 opposite to the three way valve 144 is 15 connected to the
mixing portion 146. The three way valve  144 may be a solenoid valve which
is movable between a  first position at which the RO water outlet conduit
140  is fluidly connected to the RO water supply conduit 148,  and a second
position at which the RO water outlet 20 conduit 140 is fluidly connected
to the diluting water  conduit 142. The mixing portion 146 may comprise a
tubular member  having two inlet ports (not shown) and an outlet port  (not
shown). The concentrated liquid supply conduit 134 25 and the diluting
water conduit 142 are connected to the  inlet ports. A dialysis liquid
supply conduit 152 is  connected to the outlet port of the mixing portion
146.  The dialysis liquid supply conduit 152 is connected to a  dialyzer
160 through a conductivity meter 154, a dialysis 30 liquid supply pump 156
and a flow meter 158. The operation of this embodiment will be described
below. When a dialysis liquid is prepared, the container  102, filled with
a powder preparation, is first mounted  35 to the dialysis liquid preparing
apparatus 100 by securing it to the container holder 112 in the inverted
state, i.e., the opening is positioned at the bottom. 8 



Next, the cutter 118 moves toward the opening of the  container 102 to cut
the sealing member which closes the  opening. This allows the powder
preparation in the  container 102 to drop naturally to the top of the mesh
5 member 116. Subsequently, the three way valves 144 and  151 are moved to
their first positions to fluidly connect  the RO water source 138 to the
inlet conduit 150 so that  the RO water is supplied to the powder
preparation on the  top of the mesh member 116 through the nozzle 120 10
provided at the and of the inlet conduit 150. This  allows the powder
preparation on the mesh member 116 to  be dissolved into the RO water and
the solution thereof  to be received in the concentrated liquid tank 114a
provided under the mesh member 116. 15 Although the concentrated liquid
tank 114a is  preferably as small as possible, if the volume of
dissolution water is too small, a long time is required  for dissolution.
In this connection, if the concentrated  liquid is prepared at the
saturated concentration, a 20 small change in the environment may result in
precipitation of the preparation. Therefore, the amount  of no water supply
is preferably, depending on the  prescription, at least an amount which
provides a  concentration of the concentrated liquid equal to or 25 lower
that 6/7 of the saturation and at most an amount  which provides a
concentration of the concentrated liquid  equal to or higher that 1/7 of
the saturation. For  example, in the case of bicarbonate dialysis, in order
to  produce a dialysis liquid of 0.12m3, sodium bicarbonate 30 of 320g
(saturated concentration; 10.38/lOOg (25C)).can  be dissolved into
0.0036-0.0217m3 of water, preferably  0.007m3 of water to prepare the
concentrated liquid.  This allows a tank of 0.12m3, which is required in
the  prior art, to be eliminated. 35 The amount of the RO water, supplied
from the RO  water source 138 to the powder preparation dissolving
apparatus 110, is measured by a flow meter 149 provided 



in the RO water supply conduit 148. When a predetermined  amount of the RO
water is supplied to the powder  preparation dissolving apparatus 110, the
supply of the  RO water is terminated. Subsequently, the three way 5 valve
132 moves to the first position, the three way  valve 151 moves to the
second position and the  circulation pump 128 is activated. This allows the
solution in the concentrated liquid tank 114a to be  recirculated through
the outlet conduit 124, the 10 circulation pump 128, the circulation
conduit 130, the  three way valve 151 and the inlet conduit 150 to the
concentrated liquid tank 114a. Continuing this process  for a predetermined
period allows the solution in the  concentrated liquid tank 114a to be
completely mixed and 15 any undissolved powder preparation, which may be
attached  to the mesh member 116, to be completely dissolved into  the
solution whereby a concentrated liquid for the  dialysis liquid is
produced. A conductivity meter 126,  for measuring the conductivity of the
solution flowing 20 through the outlet conduit 124, may be provided in the
outlet conduit 124 to monitor whether the powder  preparation has been
sufficiently dissolved into the RO  water. when the powder preparation and
the RO water is 25 mixed uniformly and the concentrated dialysis liquid is
produced, the three way valves 132 and 144 move to the  respective second
positions to fluidly connect the  circulation conduit 130 and the RO water
outlet conduit  140 to the mixing portion 146. This allows the RO water 30
to be supplied to the mixing portion 146, as diluting  water from the RO
water source 138. In this connection,  according to the embodiment, the
diluting water is  supplied from the RO water source 138 under the pressure
of the city water system. However, an additional pump, 35 for increasing
the pressure of the diluting water, may be  provided in the RO water source
138 or the raw water  source 136. 



- 10  Subsequently, the dialysis liquid supply pump 156 is  activated to
supply the dialysis liquid from the mixing  portion 146 to the dialyzer 160
through the dialysis  liquid supply conduit 152. The flow rate of the
dialysis 5 liquid supplied to the dialyzer 160 is measured by the  flow
meter 158, provided in the dialysis liquid supply  conduit 152, to control
the dialysis liquid supply pump  156, based on the measurement results by
the flow meter  158, so that the flow rate of the dialysis liquid through
10 the dialysis liquid supply conduit 152 becomes a  predetermined value.
Further, the flow rate of the  concentrated liquid supplied by the
circulation pump 1 28  to the mixing portion 146 is controlled based on
value  measured by the conductivity meter 154, provided in the 15 dialysis
liquid supply conduit 152, so that the  conductivity of the dialysis liquid
through the dialysis  liquid supply conduit 152 becomes a predetermined
value. According to the embodiment, the entire amount of  the powder
preparation can drop naturally on the mesh  20 member 116 by holding the
container 102, filled with the powder preparation, in the inverted state
and cutting the  sealing member along the periphery of the opening. The
powder preparation on the mesh member 116 is dissolved  into the RO water
supplied onto the powder preparation on 25 the mesh member 116 so that the
solution passes through  the mesh member 116 into the concentrated liquid
tank  114a provided under the mesh member 116. The mesh size  is preferably
equal to or smaller than 150 X because if  the size is too large, the
powder preparation may not be 30 held and may flow into the tank as
crystals or a powder.  On the other hand, the mesh size is preferably equal
to  or larger than 20 pm because the smaller the mesh size,  the worse the
permeability for the solution so that a  longer the time for dissolution is
required. 35 The entire amount of the powder preparation can be  dissolved
by circulating the solution in the concentrated 



- 11  liquid tank 114a for a predetermined period. Thus, a  concentrated
liquid of a predetermined concentration can  be produced by measuring the
flow rate of the RO water  supplied to the dialysis liquid preparing
apparatus 100, 5 which concentrated liquid is diluted by the RO water from
the RO water source 138 so that a dialysis liquid of a  predetermined
concentration is supplied to the dialyzer  160. The conductivity of the
dialysis liquid is measured  by the conductivity meter 154, provided in the
dialysis 10 liquid supply conduit 152, to control the flow rate of  the
concentrated liquid to the mixing portion 146 so that  the conductivity
becomes a predetermined value. This  allows the concentration of the
dialysis liquid supplied  to the dialyzer 160 to be maintained at a
predetermined 15 value. As described above, according to the first
embodiment, the entire amount of the powder preparation  can be dissolved
into the RO water without an agitator  tank which is required in the prior
art, and the dialysis  liquid of a predetermined concentration can be
supplied  20 to the dialyzer 160. Next, a second embodiment of the present
invention  will be described with reference to Figure 2. A dialysis liquid
preparing apparatus 200 according  to the second embodiment includes, in
addition to the 25 powder preparation dissolving apparatus 110, a liquid
preparation diluting apparatus 210 for diluting and  preparing liquid
preparation, in particular, the A  preparation. The rest of the
constitution is the same as the first embodiment and, in Figure 2, the
elements 30 similar to those in Figure 1 are indicated by the same
reference numbers. Referring to Figure 2, the liquid preparation  diluting
apparatus 210 includes a liquid preparation tank  212 which is provided at
a lower portion thereof. 35 Provided at the top end of the liquid
preparation tank  210 is a container holder 216, for holding a container  



202 in the inverted state, which is filled with liquid - 12  preparation
for preparing dialysis liquid and, in  particular, the A preparation.
Within the liquid  preparation tank 212, a cutter 214 is movable toward and
away from a sealing member (not shown) provided at the 5 outlet of the
container 202 held by the container holder  216. The cutter 214 can
comprise a cutter similar to the  cutter 118 of Figure 1. The liquid
preparation tank 212  is fluidly connected, through a vent conduit 220, to
the  vent valve 122 which is common to the powder preparation  10
dissolving apparatus 110. The liquid preparation tank 212 is fluidly
connected  to a diluting liquid supply conduit 142 through an outlet
conduit 222. A liquid preparation supply pump 226, for  adjusting the flow
rate of the liquid preparation 15 supplied to the diluting liquid supply
conduit 142, is  connected to the outlet conduit 222. Further, a
conductivity meter 228 is provided in the diluting liquid  supply conduit
142 upstream of the mixing portion 146. The operation of the second
embodiment will be  20 described below. According to the second embodiment,
the powder  preparation (B Preparation) is dissolved into the 1.O  water
and the concentrated liquid is received in the  concentrated liquid tank
114a, as in the first 25 embodiment. The container 202, which is filled
with a  liquid preparation and, in particular the A preparation,  is hold
by-the container holder 216 in the inverted  state, and the cutter 214
moves toward the outlet opening  to cut the sealing member (not shown)
closing the outlet 30 opening. This allows the liquid preparation to fall
naturally into the liquid preparation tank 212 and to be  held therein. The
liquid preparation in the liquid  preparation tank 212 is mixed, by the
liquid preparation  supply pump 226 and at a predetermined rate, with the
RO 35 water which flows through the diluting water conduit 142.  



The conductivity meter 228 measures the conductivity of  the solution
flowing through the diluting water conduit - 13  142 to control the rate of
supply of the liquid  preparation by the liquid preparation supply pump 226
so  that the conductivity value becomes a predetermined  value. 5 Next,
referring to Figure 3, a third embodiment of  the present invention will be
described. Although, in the first and second embodiment, the  concentrated
liquid is supplied to the mixing portion 146  by the circulation pump 128,
the third embodiment shown 10 in Figure 3 is provided with an additional
pump separated  from the circulation pump 128. The rest of the
constitution is the same as the second embodiment and, in  Figure 3, the
elements similar to those in Figure 2 are  indicated by the same reference
numbers. 15 Referring to Figure 3, in a dialysis liquid  preparing
apparatus 200 according to the third  embodiment, an outlet conduit 302 is
connected to the  concentrated liquid tank 114a. The end of the outlet
conduit 302 opposite to the concentrated liquid tank 114a 20 is connected
to the dialysis liquid supply conduit 152.  A three way valve 304 is
provided in the outlet conduit  302, and a concentrated liquid supply pump
306 is  provided in the outlet conduit 302 downstream of the  three way
valve 304. Further, the outlet conduit 302 is 25 connected to a circulation
pump inlet conduit 308 through  the three way valve 304. The circulation
pump inlet  conduit 308 is connected to an inlet part (not shown) of  the
circulation pump 128. Further, a conductivity meter  126 is provided in the
circulation pump inlet conduit 30 308. The three way valve 304 may be a
solenoid operated  valve which is movable between a first position at which
the fluid communication is established through the outlet  conduit 302
between the upstream and downstream sides of  the three way valve 132, and
a second position at which 



35 the outlet conduit 302 upstream of the three way valve  304 (the side
adjacent the concentrated liquid tank 114a)  is fluidly connected to the
circulation pump inlet - 14 - conduit 308. The operation of the third
embodiment will be  described below. According to this embodiment, the
solution in the 5 concentrated liquid tank 114a is circulated by moving the
three way valve 304 to the second position to promote the  mixing and
dissolution of the powder preparation with and  into the RO water. When the
process for mixing and dissolving of the powder preparation with and into
the RO  10 water is completed, the three way valve 304 is moved to  the
first position and the concentrated liquid supply  pump 306 is activated.
This allows the concentrated  liquid held in the concentrated liquid tank
114a to be  supplied to the dialysis liquid supply conduit 152 so 15 that
the concentrated liquid is supplied to the dialyzer  160 along with the
liquid preparation from the liquid  preparation diluting apparatus 210. At
that time, the  conductivity of the dialysis liquid flowing through
dialysis liquid supply conduit 152 is measured by the 20 conductivity meter
154 to control the flow rate of supply  of the concentrated liquid supplied
by the concentrated  liquid supply pump 306 so that the measured value
becomes  a predetermined value. in this embodiment, a mixing  portion 310,
for mixing the solution of the A preparation 25 and the B preparation, is
provided in the dialysis liquid  supply conduit 152 downstream of the
conductivity meter  154. Next, referring to Figure 4, a fourth embodiment
of  the present invention will be described below. 30 In the third
embodiment, both the concentrated  liquid from the concentrated liquid tank
114a and the  liquid preparation from the liquid preparation diluting
apparatus 210 are supplied to the dialysis liquid supply  



conduit 152, and the mixing of the liquid and the 35 diluting water is
promoted in the mixing portion 310.  The invention is not limited to this
configuration and  separated mixing portions may be respectively provided
-- 15  for the concentrated liquid from the concentrated liquid  tank 114a
and the liquid preparation from the liquid  preparation diluting apparatus
210, as shown in Figure 4.  The rest of the constitution is the same as the
third 5 embodiment and, in Figure 4, the elements similar to  those in
Figure 3 are indicated by the same reference  numbers. Referring to Figure
4, in a dialysis liquid  preparing apparatus 400 according to the fourth 10
embodiment, mixing portions 402 and 404 are provided in  the dialysis
liquid supply conduit 152. The mixing  portion 402 can comprise a tubular
member having two  inlet ports (not shown) and an outlet port (not shown).
The outlet conduit 222 from the liquid preparation tank 15 212 and the
diluting water conduit 142 are connected to  the inlet ports and an
intermediate conduit 143 is  connected to the outlet port. The intermediate
conduit  is provided with the conductivity meter 228 for measuring.  the
conductivity of the diluted liquid preparation. 20 The mixing portion 404
can also comprise a tubular  member having two inlet ports (not shown) and
an outlet  port (not shown). The intermediate conduit 143 from the  mixing
portion 402 and the outlet conduit 302 from the  concentrated liquid tank
114a are connected to the inlet 25 ports and the dialysis liquid supply
conduit 152 is  connected to the outlet port. The dialysis liquid supply
conduit 152 is connected to the dialyzer 160 through the  conductivity
meter 154, the dialysis liquid supply pump  156 and the flow meter 158. 30
The configuration of the separate mixing portions  402 and 404, which are
respectively provided for the  concentrated liquid from the concentrated
liquid tank  



114a and the liquid preparation from the liquid preparation diluting
apparatus 210, and the conductivity  35 meters 228 and 154, which are
provided at the downstream  of the mixing portions 402 and 404
respectively, allows  the rates of supply of the liquid preparation and the
concentrated liquid, by the liquid preparation supply  pump 226 and
concentrated liquid supply pump 306, to be  controlled separately so that
the measured values of the  conductivity meters 228 and 154 become
predetermined 5 values. Therefore, the rates of supply of the liquid
preparation and the concentrated liquid can, be controlled  precisely more
than in the third embodiment. - 17  CLAIMS  1. An apparatus for preparing
dialysis liquid,  comprising: a container holder for holding a container  5
in the inverted state, the container having a tubular body portion which
defines an internal volume for  accommodating powder preparation for
preparing a dialysis  liquid, a bottom wall defined at an end of the
tubular  body portion, and a sealing member for closing an outlet 10
opening defined at the end of the tubular body portion  opposite to the
bottom wall;  cutter, movable toward and away from the  sealing member, for
cutting the sealing member;  concentrated liquid tank provided under  15
the container holding means; a mesh member, horizontally disposed above
the tank, for receiving the powder preparation which has  fallen from the
container; a nozzle, for applying water to the powder  20 preparation for
preparing dialysis liquid which has  fallen on the mesh member from the
contain-or after the  sealing member is cut by the cutter; and the water
being applied, to the powder  preparation for preparing dialysis liquid
dropped on the  



25 mesh member, to produce a concentrated liquid for the dialysis liquid,
which is received in the concentrated  liquid tank, and the concentrated
liquid being diluted  with a diluting water-as it supplied to the dialyzer.
2. An apparatus for preparing dialysis liquid 30 according to claim 1,
wherein the size of the mesh member  is 20 - 150~Lm; and the cutter,
including a cylindrical body  and a cutting edge provided on the and
thereof for  cutting the sealing member of the container along the 35
periphery of the outlet opening. 3. An apparatus for preparing dialysis
liquid  according to claim I or 2, wherein the water is supplied  0 - 18
to an amount providing a concentration, of the solution,  which is 6/7 to
1/7 of the saturated concentration of the  powder preparation for preparing
the dialysis liquid. 4. An apparatus for preparing dialysis liquid  5
according to one of the preceding claims, further  comprising a RO water
source for producing RO water; and the RO water, produced by the RO water
source, being applied to the powder preparation for  preparing dialysis
liquid dropped on the mesh member. 10 5. An apparatus for preparing
dialysis liquid  according to one of the preceding claims, wherein the
diluting water is the RO water produced by the RO water  source. 6. An
apparatus for preparing dialysis liquid  15 according to one of the
preceding claims, further  comprising a liquid preparation diluting
apparatus for  diluting the liquid preparation for preparing dialysis
liquid and for supplying the diluted solution to the  dialyzer. 


