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7 Claims 

ABSTRACT OF THE DISCLOSURE 

A dialyzer assembly comprises two blocks, each having 
a U-shaped channel formed into a confronting surface to 
receive a membrane therebetween. Clamping force is pro 
vided by a plurality of screws disposed ‘along a longi 
tudinal midline plane between the legs of the Us. The 
surface of one of the blocks is relieved in part to provide 
an upstanding lip disposed around and forming part of 
the channel. This lip abuts the membrane against the op 
posite confronting surface. 

BACKGROUND OF THE INVENTION 

Field of the invention 

This invention relates to the separation of liquids, and 
especially to systems for dialysis. 

Prior art 

Apparatuses for the dialysis of a ?owing stream of 
liquid samples are well known, and are shown, for exam 
ple, in US. Patent No. Re. 24,736, issued to J. Isreeli on 
November 17, 1959. Essentially, such apparatus com 
prises a ?rst block having a ?rst channel formed therein, 
a second block having a second channel formed therein 
and mating with said ?rst channel, and a membrane 
clamped between the blocks and separating said two chan 
nels. Substantial pressure is required to clamp the two 
blocks together to preclude leakage from the junction of 
a channel with the membrane. A ?owing stream of se 
quential samples is transmitted through the ?rst channel 
while a ?owing stream of a recipient liquid is transmitted 
through the second channel. A portion of each sample 
migrates through the membrane from the sample stream 
into the recipient stream, To minimize the length of the 
leading portion of a succeeding, sample which is contami~ 
nated by a preceding sample, it has been proposed to make 
this length of the channel as short as possible. Such an 
apparatus is shown in US. Patent No. 3,211,645, issued 
to A. Ferrari, on Oct. 12, 1965' and in US. Patent No. 
3,333,706, issued to J. Isreeli on Aug. 1, 1967. 

It is an object of this invention to provide such a dia 
lyzer wherein the rather limited force provided by a female 
laboratory technician will be adequate to clamp the dia 
lyzer together with leakage, and, furthermore, which will 
not damage the membrane adjacent the grooves. 

SUMMARY OF THE INVENTION 

The principle of this invention is comprised in a dia 
lyzer having a pair of blocks with mating channels in a 
vU-shaped linear con?guration, each leg of the U being 
equally spaced from and about a central force applying 
means to provide a balanced loading of the blocks; the 
mating surface on one of the blocks being relieved to 
provide a pair of ribs or lips bounding the contained 
channel, the surfaces of the lips being not so narrow as 
to pinch or extrude the membrane against the mating sur 
face of the other block, nor so wide ‘as to allow a de?ec 
tion in either of the blocks to produce a leak, and gen 
erally of such relatively small area as to provide a rela 
tively high pressure against the membrane for a rela 
tively low clamping force. 
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BRIEF DESCRIPTION OF THE DRAWING 

These and other objects, features and advantages of 
this invention will become apparent from the following 
description thereof taken in conjunction with the accom 
panying drawing, in which: 
FIGURE 1 is a side view in elevation of a dialyzer 

apparatus embodying this invention; 
FIGURE 2 is a top view in plan of the dialyzer of 

FIGURE 1; 
FIGURE 3 is an end view in elevation of the dialyzer 

of FIGURE 1, including a schematic showing of a ?ow 
test manifold; 
FIGURE 4 is plan view of the grooved surface of the 

top block of the dialyzer of FIGURE 1; 
FIGURE 5 is a plan view of the grooved surface of 

the bottom block of the dialyzer of FIGURE 1; 
FIGURE 6 is a view in cross-section taken along the 

plane suggested by line 6—-6 in FIGURE 2; and 
FIGURE 7 is a view in cross-section taken along the 

plane suggested by line 7—7 in FIGURE 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT ‘ 

The dialyzer assembly shown in FIGURE 1 includes a 
?rst, and customarily, but not necessarily, upper block 10, 
and a second, and customarily, but not necessarily, lower 
block 12. Each block has a respective plurality of bores 
14, 16 therethrough disposed along the longitudinal ver 
tical midline plane. One bore 14 is coaxial with a respec 
tive bore 16 to pass therethrough a clamping screw as 
sembly 18. Each assembly includes a clamping screw 20, 
having a head 22 and a washer 24 screwed thereto, a 
cross-pin 26 passing through the head and the screw, and 
a nut 28. The blocks may be a methacrylate plastic while 
the screw assembly may be stainless steel. A membrane 
30, such as a sheet of cellophane, is clamped between 
the two blocks. Advantageously, plurality of holes, not 
shown, is cut through the membrane to mate with the 
bores 14 and 16. The membrane is normally made wet 
before it is clamped between the blocks, ‘and may be 
supported, wrinkle free, on a hoop 32 as it is mounted 
between the blocks. The hoop may be of substantially 
oval annular shape, with a V-shaped indentation 34 in 
the outer surface, as best seen in FIGURES 6 and 7. The 
membrane may be laid on and around the hoop, and held 
in place by an elastic band 36 disposed in the indentation 
34. The hoop may be split, as at 38, so that while the 
dialyzer is connected in‘ an analytic system, the elastic 
band may be released from the hoop and the hoop may 
be spread open at the split and slid away from the 
dialyzer. 

If desired, a plurality of locating pins 40 and mating 
locating holes 42, may be provided on the respective mat 
ing faces 44 and 46 of the blocks, and the membrane may 
have suitable holes, not shown, out therein to clear these 
plIlS. 
A U-shaped channel 48 is formed into the surface 44 

of the block 10, and a mating U-shaped channel 50 is 
formed into the surface 52 of the block 12. The channels 
are symmetric about the longitudinal midline vertical 
plane of the blocks through which the clamping screws 22 
pass. The channel 50 comprises a groove which is semi 
circular in cross-section formed into the ?at surface 46. 
The channel 48 comprises a groove which is semi-circular 
in cross-section formed into a ?at plane. However, this 
plane is relieved to provide two lips 44A and 44B bound 
ing and forming part of the channel 48, and upstanding 
from the relieved surface 44C. Thus, the membrane is 
actually clamped between the plateaus of the two lips 
44A and 44B and the opposed portions of the surface 46. 
The width of the plateaus of the lips should be made nar 
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row enough to provide a relatively high pressure on the 
membrane for a relatively low clamping force applied to 
the clamping screws and, thereby, to the blocks. However, 
this width should not be so narrow as to pinch or extrude 
the membrane under this pressure. Moreover, as described 
above, the grooves should be equally spaced on both sides 
of the longitudinal midline vertical plane, so that the 
torque on each plateau is identical to the torque on the 
corresponding plateau on the other side of the plane. Fi 
nally, the width of the plateaus should not be so wide as 
to permit a de?ection therein which would permit leakage. 

I have found that in a unit having a spacing between 
center lines of the two legs of the U-shaped channel of 
0.5 inch, a groove having a diameter of .063 inch with 
plateaus having a width of .03 inch, and a height of .0315 
inch, on a wet membrane, clamped together by %—-20 
UNC screws on 1.67 inch spacing at about 8 inch-pounds 
is satisfactory. Should some warpage develop in the 
blocks, a torque of 25 inch-pounds becomes satisfactory. 
The ends of the channels 48 and 50 terminate in suit 

able inlet and outlet tapered bores 60. These bores are 
drilled at an angle to the channels to allow clearance for 
the respective nipple assemblies 62, which are ?tted into 
respective counterbores 64. Each assembly 62 includes a 
sleeve 66, an adaptor 68, a sleeve 70 and a nipple 72. 
As shown in FIGURE 3, the dialyzer assembly may 

readily be tested for leakage in simulated operational 
cicumstances. The inlet assembly 62A of the channel 48 
is coupled through the pump tubes of a suitable peristaltic 
type pump 74 to a source of dyed water 76 and a source 
of gas 78, while the output assembly 62B is coupled 
through a coil 80 to waste. The inlet assembly 62C is 
similarly coupled through the pump tubes to a source of 
dyed water 82 and a source of gas 81, while the output 
assembly 62D is coupled through a coil 80 to waste. 
What is claimed is: 
1. A dialyzer assembly, for use with a membrane, 

comprising: 
a ?rst block and a second block each having a respec-. 

tive confronting surface for receiving the membrane 
therebetween; 

a ?rst channel formed into said surface of said ?rst 
block and a second channel, mating with said ?rst 
channel, formed into said surface of said second 
block; 
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said surface of said ?rst block being relieved except ad 

jacent said ?rst channel to provide two lips, one on 
each side of and forming said ?rst channel, said two 
lips being adapted to abut the membrane against the 
surface of the second block. 

2. A dialyzer assembly according to claim 1: 
further including a hOOp for supporting the membrane 

while it is being clamped between said blocks, said 
hoop normally encircling said blocks, 

said hoop having a split therein whereby said hoop may 
be opened into a C-shape to clear said blocks. 

3. A dialyzer assembly according to claim 1, wherein: 
said ?rst and second channels are respectively U-shaped 

longitudinally, each having two lips; 
further including means for clamping said two blocks 

together, disposed centrally between the two legs of 
said U-shaped channels. 

4. A dialyzer assembly according to claim 3: 
wherein said clamping means comprises a plurality of 

spaced apart clamping screws disposed along the 
longitudinal midline plane between the two legs of 
said U-shaped channels. 

5. A dialyzer assembly according to claim 1: 
wherein each of said lips has a ?at plateau for abuting 

the membrane. 
6. A dialyzer assembly according to claim 5: 
wherein the width of each ?at to the spacing between 

?ats is of the order of 3 to 6. 
7. A dialyzer according to claim 6: 
wherein the spacing between centers of the legs of the 

channels to the width of each ?at is of the order of 
50 to 3. 
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