- 1 - WD 2010/081790 Measuring device for determ nation of at |east
one paraneter of a blood sanple The invention relates to a neasuring
device for determning at |east one r)alrameter of a bl ood sanpl e,
conprising a flowthrough nmeasuring cell, in which is disposed at

| east one | um nescence-optical sensor elenent, which can be brought
into contact with the blood sanple, and at |east one |i ght VbRFIOEEN BP0
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by the medium to be measured.

From EP 1 130 382 B1 there is further known an optical sensor for the
determination of a number of analytes in a fluid sample, where a plurality of
optical sensors is in contact with the fiuid sample. The arrangement comprises
light sources providing excitation radiation and detectors for determining the
light interaction by the sensors, and has a processor which evaluates the
concentration of each analyte in the fluid sample from the measured light
interaction. Among other purposes the sensor is used to measure glucose in
blood with concomitant determination of O, concentration and temperature.

There are also known measurement arrangements (EP 1 106 987 B1) in which
both optical components (light source and detector) contact the sensor layer in
the flow-through measuring cell on one and the same side, parts of the
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fl owthrough nmeasuring cell as the invention proposes, the bl ood
sanpl e Tivel inveritioas eapfditist €he offact hithaé xcEdiattioro ne bsadption oby abldothis largely
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oxygenated and deoxygenated blood. It can for instance be seen from the
diagram that excitation radiation A, in the wavelength region about 425 nm is far
more strongly absorbed in blood than luminescence radiation A emitted by
optical sensors in the wavelength region around 780 nm. In the example shown
the excitation light is attenuated by a factor 100 relative to the luminescence
light. By placing the luminescence-optical sensor elements on the excitation side
of the flow-through measuring cell as the invention proposes, the blood sample
will act as a filter on the excitation radiation and the luminescence radiation



A further advantage of the invention conpared to the state of the art
as for-instance given in EP 0 175 352 Bl, lies in the fact that the
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In an advantageous embodiment of the invention the excitation side of the flow-
through measuring cell has a mirror layer in the area of the luminescence-optical
sensors, which is transparent for the excitation radiation but reflects the
luminescence radiation. By this mirror layer radiation components of the
luminescence radiation emitted in the direction of the light source are redirected
towards the photodetector and the net signal is thus strengthened.

In the case of phase measurement at least one reference light source is placed
on the excitation side of the measuring cell, whose reference radiation passes
through the flow-through measuring cell and enters the photodetectors located
on the opposite side.

The invention will now be described in more detail with reference to the enclosed
drawings. There is shownh in

Fig. 1 a first variant of a measuring device for determination of at least
one parameter of a blood sample in a schematic longitudinal
section;

Fig. 2 a second variant of the measuring device in a sectional view

according to Fig. 1;
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Fig. 5the absorption diagram of a blood sanple in a wavel ength A,
range of 200 nmto 1,000 nm The measuring device for determ nation
of at |east one paraneter of a bl ood-$anple shown in fig. 1 conprises
a flowthrough nmeasuring cell 1, in which are disposed for instance
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element being assigned a light source 4 and, on the opposite measuring side 8 of

the flow-through measuring cell 1, a photodetector 6.

The measuring device shown in fig. 1 may for instance be used for decay time
measurement, i.e. the measured decay time of luminescence intensity after
excitation of the luminescence-optical sensor elements furnishes a measure for
the quantity to be measured.

As for instance shown in fig. 1, the excitation side 7 of the flow-through
measuring cell 1 may be provided with a mirror layer 9 in the area of the
luminescence-optical sensor elements ST, SO, SG. The effect of the mirror layer
is presented in figs. 3 and 4. The excitation radiation A impinges on the
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of ,
may enter the flow-through measuring cell 1.

In fig. 1 as well as in fig. 2 excitation filters 12a, 12b, 12c are provided between
the light sources 4 and the luminescence-optical sensor elements ST, SO, SG;
the light sources 4 could also be embedded in a common filter layer 12'.
Measuring filters 13a, 13b and 13c are provided on the entry side of the
photodetectors 6.

The LEDs of the light sources 4 may for instance emit excitation radiation of
wavelength less than 600 nm, for instance 425 nm, while the luminescence
radiation of the luminescence-optical sensor elements ST, SO, SG lies in the
wavelength range greater than 600 nm, for instance close to 780 nm.

Summing up, the advantages of the measuring device according to the invention
are as following;

. very simple optical configuration;

. flat design of the flow-through measuring cell 1 and the measuring
sleeve 2;



no electrical cross-talk (mnimal signal background), because the
excitation part-3 and the neasuring part 5 of the neasuring sleeve 2
are spatially separated; identifi cati%n of the sanpl e (bl ood sanpl e
or rinsing fluid) is effected by measuring signal intensity;
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(haenogl obi n cgpkent and oxygenation); parallel determ nation of
arterial p02. -.'- 7 - CLAIMS 1. Measuring device for determ nation
of at |east one paraneter of a bl ood sample, c risin
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| um nescence radi ati on of the | um nescence-optical sensor elenents
(ST, SO SG lies in a wavel ength range greater than 600 nm thus
exposing the excitation radiation to much stronger absorption by the
bl ood sanpl e than the | um nescence radiation. 2. Measuring device
according to claim1, characterised in that a plurality of

| um nescence-optical sensor elenents (ST, SO SG are provided on the
excitation side (7) of the flowthrough neasuring cell (1),
preferably in |inear array along the neasuring cell axis (1'), each
sensor elenent (ST, SO SG being assigned a |ight source (4) and, on
t he opposite neasuring side (8) of the flowthrough neasuring cell
(1), a photodetector (6).



3. Measuring device according to claim1 or 2, characterised in that
the fl owthrough nmeasuring cell (1) can exchangeably be inserted into
a two-part neasuring sleeve (2), whosée excitation part (3) contains
the light sources (4), preferably LEDs, plus excitation electronics,
and whose neasuring part (5) contains the photodetectors (6),
preferably photodi odes, plus neas@LiyIdM&Etronics. 4. Measuring
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excitati Oneﬁgﬁt@tlon e o) low through measuring cell (1), which faces the
light source (4), and that the light source (4) emits excitation radiation of
wavelength less than 600 nm, for instance 425 nm, and that the
luminescence radiation of the luminescence-optical sensor elements (ST,
50, SG) lies in a wavelength range greater than 600 nm, thus exposing the
excitation radiation to much stronger absorption by the blood sample than
the luminescence radiation.

2. Measuring device according to claim 1, characterised in that a plurality of
luminescence-optical sensor elements (ST, SO, SG) are provided on the
excitation side (7) of the flow-through measuring cell (1), preferably in
linear array along the measuring cell axis (1'), each sensor element (ST,
S0, 5G) being assigned a light source (4) and, on the opposite measuring
side (8) of the flow-through measuring cell (1), a photodetector (6).

3. Measuring device according to claim 1 or 2, characterised in that the
flow-through measuring cell (1) can exchangeably be inserted into a two-
part measuring sleeve (2), whose excitation part (3) contains the light
sources (4), preferably LEDs, plus excitation electronics, and whose
measuring part {5) contains the photodetectors (6), preferably photodiodes,
plus measuring electronics.

4. Measuring device according to any of claims 1 to 3, characterised in that
the excitation side (7) of the flow-through measuring cell (1) is provided
with a mirror layer (9) in the area of the luminescence-optical sensor
elements (ST, SO, SG), which layer is transparent for the excitation
radiation and reflects the luminescence radiation.

5. Measuring device according to any of claims 1 to 4, characterised in that
on the excitation side (7) of the flow-through measuring cell (1) at least one
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one tenper aLt8nSeNRPE dovlte (10) with reference radiation about 620 nm and a
second reference light source (11) with reference radiation about 780 nm is
provided, which light sources are preferably located in the excitation part
(3) of the two-part measuring sleeve (2).

7. Measuring device according to any of claims 1 to 6, characterised in that
excitation filters (12a, 12b, 12c) are positioned between the light sources
(4) and the luminescence-optical sensor elements (ST, SO, SG), or that the
light sources (4) are embedded in a filter layer (12').

8. Measuring device according to any of claims 1 to 7, characterised in that
measuring filters (13a, 13b, 13c) are provided on the entry side of the
photodetectors (6).

9, Measuring device according to any of claims 1 to 8, characterised in that
the flow-through measuring cell (1) contains at least one O,-sensor (SO),
one glucose sensor (SG) and one temperature sensor (ST).



