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DETECTOR DEVICE FOR HAEMODIALYSIS UNIT 

BACKGROUND OF THE INVENTION 

The present invention relates to a device capable of 
measuring the haematic losses in an electrolytic solu 
tion used in haemodialysis. ' 

Arti?cial substitution of the renal function is known 
in the art and is normally effected by arrangements 
which provide for the transfer of toxic uraemic prod 
ucts by means of dialysis of the blood. In these arrange 
ments the blood of the patient is passed around a cir 
cuit including suitable dialysers. In these the blood is 
separated by the electrolytic solution through semi 
permeable membranes of different shape and geome 
try, generally composed of regenerated cellulose film 
or suitable plastic substances. One characteristic of 
films employed for this purpose is the minimum thick 
ness (12 - 18 micron) which is such that rupture of the 
membrane is likely; moreover small losses from the ha 
ematic circuit inevitably occur due to the presence of 
microscopic holes in the membrane itself, both of these 
lead to blood loss from the haematic circuit. 
Blood losses from the haematic circuit are particu 

larly serious for those patients who are suffering from 
uraemia, due partly to the tendency towards anaemia 
which is characteristic of the uraemia syndrome, and 
partly to the increased duration of each dialysis session. 
Even very small losses through microscopic holes in the 
membrane, for instance of the order of 0.05 cm3 of 
blood per minute, lead, at the end of a dialysis session, 
to a total loss which may be greater than 50cm“. It is 
thus evident that in the treatment of chronic uraemia 
it is important to be able to detect any haematic loss as 
soon as possible. 
There are some devices known in the prior art which 

can detect the presence of red globules in the electro 
lytic solution used for the dialysis. Such devices gener 
ally operate to detect changes in the absorption of light 
in the electrolytic solution caused by the presence of 
red globules. Such changes in the absorption are re 
corded by photosensitive circuits which are linked to 
signalling devices which operate to indicate when 
blood losses reach an unacceptable level. 
The main disadvantages of such prior art devices are 

their poor sensitivity, or the instability of the measuring 
system when adjusted to the highest sensitivity, and the 
variation of sensitivity with time, due to the progressive 
obscuration of the windows of the recording device 
caused by deposits of salts precipitated from the elec 
trolytic solution. 

OBJECT OF THE INVENTION 

The object of the present invention is to provide ap 
paratus in which both the abovementioned disadvan 
tages are at least reduced and preferably substantially 
eliminated. ‘ . 

SUMMARY OF THE INVENTION 

According to the present invention, there is provided 
a device for detecting haematic losses in an electrolytic 
‘solution being used for haemodialysis, comprising a 
chamber through which the solution is passed, the 
chamber having windows at opposite faces thereof, a 
source of light positioned to direct light through one of 
the windows into the solution in the chamber, a photo 
sensitive element positioned adjacent the other window 
to detect the light after it has passed through the solu 
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2 
tion, and circuits connected to the photosensitive ele 
ment sensitive to variations of its output signal and op 
erative to provide a signal when the variation exceeds 
a predetermined threshold value, characterized in that 
between the source of light and the associated window, 
and between the photosensitive element and the associ 
ated window there are provided respective light guides 
operable to direct the light to or from the associated 
window. ' 

Various other features and advantages of this inven 
tion will become more apparent during the course of 
the following description with reference to the accom 
panying drawings which is given purely by way of ex 
ample. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an axial section of a measuring chamber 
forming part of the embodiment of this invention; and 
FIG. 2 is a diagrammatic illustration of the electronic 

circuit used in conjunction with the measuring cham 
ber illustrated in FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

‘Referring now to FIG. 1, there is shown a tubular 
sleeve 10 of rigid material, for instance metal, which is 
anchored to a base 12 by screws 14, I6. The chamber 
is shown in FIG. 1 in a normal orientation and refer 
ence herein to ‘upper’ and ‘lower’ etc., will be con 
strued as referring to the chamber when in the orienta 
tion shown in the drawing. The sleeve 10 is provided 
with an inlet ori?ce I8 and an outlet ori?ce 20 for con 
nection to haemodialysis apparatus (not'shown) so as 
to allow the dialytic solution in the apparatus to ?ow 
through the measuring chamber. , 
The ends of the sleeve 10 are closed by plates 22, 24 

of a transparent material which are sealed to the ends 
by means of sealing rings 26, 28 located in respective 
annular grooves 30, 32 in the ends of the sleeve 10. 

' Over the transparent plates 22, 24 there are respec 
tive opaque plates 34, 36 which have apertures 38, 40 
in which are housed the ends of respective optical 
guides 42, 44. The apertures 38, 40 are formed in the 
lower half of the opaque plates 34, 38 so that any air 
bubbles which may pass through the chamber will not 
pass between the apertures 38, 40 due to their ten 
dency to remain in the top half of the chamber. This en 
sures that spurious signals causing possible false alarms 
are not generated by the apparatus due to the presence 
of such air bubbles. 
The sleeve 10 is formed with two reference grooves 

46, 48 for locating the plates 34, 36 in the correct ori 
entation when the apparatus is being assembled. 
To the plates 34, 36 are soldered respective protec 

tion cups 50, 52 so as to create respective protected 
chambers 54, 56 adjacent the plates, within the respec 
tive cups. ‘ 

The ends of the sleeve 10 are formed with screw 
threads so that the assembly comprising the plates 34, 
36 and the cups 50, 52 can be secured thereto by 
means of threaded rings 58, 60. In the chamber 56 an 
axially oriented rod 66 mounted between the plate 36 
and the bottom (not shown) of the cup 52 carries a 
bracket 68 to which there is ?xed, by a bolt 70, a lamp 
holder 72 for lamp 74, supplied with current by con 
ductors 76 from a connector 78. 
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A similar axial rod 80 is also mounted in the chamber 
54 between the plate 34 and the bottom (not shown) 
of the cup 50. A bracket 82 carried by the rod 80 sup 
ports a photosensitive assembly 84 comprising two 
phototransistors in a Darlington circuit, protected by a 
cover 86 on the outer end of the optical guide 42. Out 
put conductors 88 carry signals generated by the pho 
tosensitive assembly 84 to external detector circuits 
through connectors 89, 90. 
This construction of the measuring chamber de 

scribed above ensures that the transparent windows 22, 
24 can be very easily dismantled for cleaning, inspec 
tion, or the like, and ensures that the geometry of the 
chamber is maintained upon reassembly without re 
quiring adjustment. 
Experiments carried out have demonstrated that, 

other parameters being equal, it is possible to obtain a 
sensitivity which is 10 times greater from a chamber 
furnished with optical guides such as those described 
above than from a chamber without such guides. This 
allows the use of a lower power supply for the lamp 74, 
thus extending its life. Moreover the electronic detect 
ing system is less critical, because only a small ampli? 
cation of the signal from the photosensitive device 84 
is required. 
To avoid loss of sensitivity due to a gradually increas 

ing opaqueness of the windows 22, 24 of the measuring 
chamber resulting from deposition of salts as discussed 
above, use is made of an electronic circuit provided 
with an arrangement for detecting the slight variations 
of light transmission attributable to such deposition and 
for ignoring such variations so that generation of false 
alarms from this effect can be avoided. ‘ 
FIG. 2 is a block diagram of a preferred embodiment 

of a supply and signalling circuit for use with the cham 
ber described in relation to FIG. 1. The lamp 74 is sup 
plied from a stabilised power supply unit 100. The pho 
tosensitive assembly 84 is connected to a potentiom 
eter 102 the cursor 104 of which is connected to the 
input of a voltage ampli?er 106. Adjustment of the po 
tentiometer 102 thus effects adjustment of the sensitiv 
ity of the apparatus. The output of the ampli?er 106 is 
connected through conductors 108, 110 to a ?rst com 
parator 112 and to a second comparator 114 respec 
tively. The comparators have respective regulation po 
tentiometers 116, 1 18. The output of the ?rst compara 
tor 112 is connected to a circuit 120 for excitation of 
a pre-alarm lamp 122. The output of the alarm compar 
ator 114 is connected to a circuit 124 for excitation re 
spectively of a visible alarm indicator 126, an audible 
alarm indicator 128 and a relay 130 for detachment of 
the haematic pump (not shown) of the haematic cir 
cuit. 
The threshold value of the ?rst comparator 112 is se 

lected so that the indication supplied by it will indicate 
a variation of transmission of the light attributable ei 
ther to slight opacity of the windows of the measure 
ment chamber or to a blood loss so small as not to jus 
tify suspension of the treatment. However the pre 
alarm indication supplied by the indicator 122 is useful 
inasmuch as it relieves the supervising personnel of the 
necessity of performing a check on the measuringv 
chamber to determine whether its windows are clean 
before starting each dialysis session, it being only nec 
essary to adjust the potentiometers 116 and 118 to 
compensate for any slight opacity of the windows at the 
commencement of the dialysis session. 
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4 
Experiments have shown that the apparatus de 

scribed above is capable of detecting blood losses 
which are much lower than the visible limits with direct 
supervision. This is especially important in that any 
leaks in the dialysis apparatus, evey of very small 
amounts, can be detected at an early stage so that any 
necessary precautionary or corrective measures can be 
taken in good time. The apparatus automatically oper 
ates in the event of blood loss above the predetermined 
threshold to stop the blood pump, and therefore the di 
alysis, to avoid the danger of unacceptable blood loss 
even in the absence of supervision. 
The apparatus described above has been clinically 

tested and found satisfactory with 430 hours practical 
operation in a haemodialysis circuit of a kidney of 
“Kiil." 

It will be appreciated that only one particularly pre 
ferred embodiment of this invention has been illus 
trated, purely by way of example, and that numerous 
variations or modi?cations, may be made thereto with 
out thereby departing from the scope of the invention. _ 
In particular, for the purpose of increasing the sensitiv 
ity of the device without increasing the power supply to 
the lamp 74, the lamp may be provided with a parabolic 
re?ector so as to increase the luminous flux in the di 
rection of the light guide. Also the illustrated embodi 
ment of the detecting circuit is given by way of exam 
ple, and thus many variations are possible, such as the 
provision of different types of indication, in relation to 
the particular requirements of different circumstances. 
We claim: 
1. A detector device for detecting blood loss in an 

electrolytic solution being used for haemodialysis in a 
dialysis unit, said detector comprising: 

a housing de?ning a chamber; 
a ?rst means comprising an inlet and an outlet means 

in communication with the upper part of said 
chamber and connecting said chamber to said dial 
ysis unit, whereby said electrolytic solution can 
?ow there through; 

?rst and second light transmitting windows mounted 
in said housing at opposite ends thereof; 

?rst and second light transporting and channelization 
means mounted in said housing adjacent to said 
?rst and second light transmitting windows, respec 
tively, on the sides thereof remote from said cham 
ber, each of said ?rst and second light transporting 
and channelization means comprising an opaque 
plate having an aperture formed therein in the 
lower part thereof and a light guide mounted in 
said aperture, whereby any air bubbles which may 
pass though said chamber will not pass between 
said light guides; 

a light source adjacent the end of said light guide in 
said ?rst light transporting and channelization 
means remote from said chamber, whereby light 
from said light source may be guided through said 
light guide into said chamber; 

photosensitive means adjacent the end of said light 
guide in said second light transporting and channel 
ization means remote from said chamber, whereby 
light transmitted through said chamber and 
through said second light transmitting window may 
be guided through said light guide to said photosen 
sitive means; and 

detector means coupled to said photosensitive 
means, said detector means providing an alarm 
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output when the output from said photosensitive 
means changes by more than a predetermined 
threshold value. 

2. A detector device as claimed in claim 1 
wherein said housing comprises a cylindrical sleeve 
and said first and second light transmitting win 
dows are mounted in said sleeve at opposite ends 
thereof and further comprising 
sealing rings located between said windows and the 
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6 
ends of said sleeves and 

threaded rings holding said windows in place on 
'said sleeve. 

3. A detector device as claimed in claim 1 wherein 
said light guides comprise blocks of transparent mate 
rial the cross-sectional area of which increases in a reg 
ular fashion from the end thereof remote from said 
chamber to the end thereof nearer to said chamber. 
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