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DIALYSIS MACHINE BLOOD CIRCULATING CIRCUIT FITTING

TECHNICAL FIRLD

The present invention relates to a dialysis machine

circuit fitting.

BACKGROUND ART

Known dialysis machines normally comprise a blood
circulating circuit connected, 1n use, to the patient's
circulatory system; a treatment fluid <circulating

circult; and a filter, through which the Dblood

circulating circuit feeds the blood, and the treatment
fluid circulating circuit feeds the treatment fluid. The
filter comprises a semipermeable membrane for separating,
in use, the treatment fluid from the blood, so that i1ons
are exchanged between the treatment fluld and the blood,
and part of the plasma 1in the blood 1s transferred
through the membrane. The blood circulating circuit

comprises an arterial branch upstream from the filter,

~and a venous branch downstream from the filter, and the

machine comprises a peristaltic pump located along the
arterial branch to feed the patient's Dblood to the

filter. The blood c¢irculating circult and second the
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treatment fluid circulating <circulit are made  of
transparent, flexible material, such as PVC, which
ensures sterility of the circuits. The flexibility of the
circuits simplifies packaging and enables flow to be cut
off by simply constricting a portion of the circuit,
while transparency enables visual monitoring of liquid
flow in the circuit.

10 During the dialysis treatment itself, certain
physical characteristics of the blood along the first
circuit are determined non-invasively to monitor
treatment and possibly also adjust dialysis parameters.
This 1s normally done by means of pressure sensors and
sensors for detecting the absorption of electromagnetic
waves by the blood. Such sensors are provided on the
dialysis machine and are connected to specific points
along the first circuit, which is used for one dialysis

20 treatment only and then disposed of as controlled waste.

DISCLOSURE QOF THE INVENTICN

It 1s an object of the present invention to provide
a circult fitting enabling troublefree, non-invasive
monitoring of physical characteristics of the blood

during dialysis.

According to the present invention, there is provided a fitting for a
blood circulating circuit of a dialysis machine, the fitting comprising:
a first and a second mouth for connecting the fitting to a first
30 and a second portion of the blood circulating circuit, respectively; said fitting
defining a third portion of said blood circulating circulit;
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a tube configured to determine the absorption of
electromagnetic waves by the blood flowing through said fitting, said tube
being made of rigid and transparent material; and

a chamber having an elastic membrane movable as a function
of the pressure of the blood flowing through said fitting; said chamber
comprising a cup formed in one piece with said tube; said chamber
comprising a cover for gripping said elastic membrane between said cup
and said cover; said cover having a hole for access to said elastic
membrane.

According to the present invention, there Is also provided a
measuring device comprising:

a blood circulating circuit comprising a first, a second, and a
third portion; said third portion being defined by a fitting comprising a first
and a second mouth for connecting the fitting to said first and second
portions respectively; said fitting comprising a tube configured to determine
the absorption of electromagnetic waves by the blood flowing through said
blood circulating circuit, said tube being made of rigid and transparent
material; the fitting comprising a chamber having an elastic membrane
movable as a function of the pressure of the blood flowing through said
blood circulating circuit; said chamber comprising a cup formed in one
piece with said tube; said chamber comprising a cover for gripping said
elastic membrane between said cup and said cover;

a seat for housing said fitting, said seat being the same shape
as salid fitting so as to define an unequivocal position of said fitting with
respect to said measuring device when said fitting is housed in said seat:

a pressure sensor having a first interface cooperating with
sald chamber, said first interface being housed in said seat; and

a sensor configured to detect electromagnetic wave
absorption, said absorption sensor having a second interface cooperating

with said tube, said second interface being housed in said seat.
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BRIEF DESCRIPTION OF THE DRAWINGS

A non-limiting embodiment of the present 1invention
will be described by way of example with reference to the
accompanying drawings, 1in which:

Figure 1 shows a side view of a fitting in
accordance with the present invention;

Figure 2 shows a plan view of the Figure 1 fitting;

Figure 3 shows a schematic £front wview, with parts
removed for clarity, of a measuring device 1n accordance
with the present invention;

Figure 4 shows a side view of a variation of the
Figure 1 fitting.

BEST MODE FOR CARRYING OUT THE INVENTION

Number 1 in Figures 1 and 2 1indicates a ‘fitting

located between two portions 2 and 3 of a blood

— S e e P
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circulating circuit 4 of a dialysis ma}chine (not shown) .
Fitting 1 ’is designed for connection to a measuring
device 5 shown in Figure 3, and comprises a tube 6
extending along an axis A; and a chamber 7, which is
adjacent to and integral with tube 6, 1s located
substantially on one side of axis A, and is substantially
cylindrical with an axis B perpendicular to axis A.

Fitting 1 comprises a mouth 8 for connection to portion

2; and a mouth 9 for connection to portion 3.

In other words, fitting 1 defines a portion 10 of

circuit 4 extending between portions 2 and 3, which are
made of transparent, flexible material, normally PVC.
Tube 6 and chamber 7 communicate directly to allow the
blood to flow, in use, along fitting 1.

With reference to Figure 2, tube 6 has a diliameter
D1, while chamber 7, viewed from above, 1s circular with
a diameter D2 larger than diameter D1, and comprises a
cup 11 communicating on one side with tube 6 and on the
opposite side with mouth 9. Cup 11 has a channel-shaped
bottom 12 extending along axis A and connected to tube 6
and to mouth 9. Chamber 7 also comprises a cover 13 with
a central hole 14; and an elastic membrane 15 gripped
between cup 11 and cover 13 to close cup 11. Cup 11, tube
6, and mouths 8 and 9 are formed in one piece of rigid,
transparent material, which is connected to membrane 15
and cover 13.

Cover 13 is made of the same material as tube 6 and

cup 11, while membrane 15 is made of elastic material so
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as to flex alongside variations 1n the pressure of the

-

blood.

Tube 6, being used to measure the absorption of
electromagnetic waves, which are affected greatly, for
example, by the diameter D1 and the thickness of tube 6,
is made to conform as closely as possible to nominal
dimensions.

With reference to Figure 3, the measuring device 5
is integral with the machine (not shown), and has a seat
16 defined by a recess 17 formed in the body 18 of device
5. Recess 17 has a contour substantially identical with
that of fitting 1 viewed from above, and 1is deep enough
to house fitting 1 in seat 16 with cover 13 facing seat
16. Device 5 comprises two sensors having respectilve

interfaces 19 and 20 housed in seat 16 and co-operating

with fitting 1. More specifically, interface 19 forms

part of a pressure sensor (not shown), and co-operates

with membrane 15 to determine deformation of membrane 15
and enable the pressure sensor to generate a signal
related to the pressure of the blood flowing through
fitting 1.

Interface 20 forms part of a sensor for determining
the absorption of electromagnetic waves by the blood
along tube 6, and comprises electromagnetic wave emitters
and detectors.

Seat 16 1is defined by a groove for housing tube 6
and partly housing circuit 4; aﬁd by - an opening

negatively reproducing the shape of chamber 7. Seat 16 1is
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shaped to provide for foolproof connection of fitting 1
and measuring device 5, so that interface 19 fits
accurately inside hole 14, and interface 20 accurately
about tube 6.

In actual use, when circuit 4 is connected in known
manner to the dialysis machine, £fitting 1 1s inserted
inside seat 16 and fixed to measuring device 5. During
dialysis treatment; the blood flows through fitting 1 and
deforﬁs membrane 15, which is detected by interface 19
inserted inside hole 14 . At the same time,
electromagnetic wave absorption by the blood flowing
through fitting 1 is detecdted by interface 20.

In the Figure 4 variation, fitting 1 comprises a

gripping member 21, which 1s connected to tube 6 at
channel 12 of chamber 7, is located on the opposite side
of axis A to cover 13, is arc-shaped, and 1is formed in
one piece with tube 6 and cup 11.

Gripping member 21 provides for further simplifying
insertion and removal of the fitting 1 1inside and from

seat 16.
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WHAT IS CLAIMED 1IS:

1. A fitting for a blood circulating circuit of a dialysis machine, the
fitting comprising:

a first and a second mouth for connecting the fitting to a first and a
second portion of the blood circulating circuit, respectively; said fitting defining a
third portion of said blood circulating circuit;

a tube configured to determine the absorption of electromagnetic
waves by the blood flowing through said fitting, said tube being made of rigid
and transparent material; and

a chamber having an elastic membrane movable as a function of
the pressure of the blood flowing through said fitting; said chamber comprising a
cup formed in one piece with said tube; said chamber comprising a cover for
gripping said elastic membrane between said cup and said cover; said cover

having a hole for access to said elastic membrane.

2. A fitting according to claim 1, wherein said first and second mouth,
said cup, and said cover are made of rigid material.

3. A fitting according to claim 1, wherein said first and second mouth,
said cup, and said cover are made of transparent material.

4. A fitting according to claim 1, wherein said tube extends along an
axis said chamber being substantially cylindrical and having a second axis
crosswise to said first axis.

S. A fitting according to claim 4, comprising a gripping member

located on the opposite side of said first axis with respect to said cover.
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6. A fitting according to claim 1, wherein said tube has a first diameter
said chamber having a second diameter substantially larger than said first

diameter.

7. A fitting according to claim 1, wherein said first and second mouth,

said cup, and said tube are formed in one piece.

8. A measuring device comprising:

a blood circulating circuit comprising a first, a second, and a third
portion; said third portion being defined by a fiting comprising a first and a
second mouth for connecting the fitting to said first and second portions
respectively; said fitting comprising a tube configured to determine the
absorption of electromagnetic waves by the blood flowing through said blood
circulating circuit, said tube being made of rigid and transparent material; the
fitting comprising a chamber having an elastic membrane movable as a function
of the pressure of the blood flowing through said blood circulating circuit; said
chamber comprising a cup formed in one piece with said tube; said chamber
comprising a cover for gripping said elastic membrane between said cup and
said cover;

a seat for housing said fitting, said seat being the same shape as
said fitting so as to define an unequivocal position of said fitting with respect to
said measuring device when said fitting is housed in said seat;

a pressure sensor having a first interface cooperating with said
chamber, said first interface being housed in said seat; and

a sensor configured to detect electromagnetic wave absorption,
sald absorption sensor having a second interface cooperating with said tube,

said second interface being housed in said seat.

Q. A measuring device according to claim 8, wherein said second
Interface surrounds said tube.
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10. A measuring device according to claim 8, wherein said first

iInterface engages a hole in said cover.
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