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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION.

[0001] The invention relates to an apparatus for on-
the-spot sampling of small amounts of fluid for analysis.
More particularly, it relates to a disposable device that
operates by a combination of capillary action to collect a
small fluid sample (such as blood), and by pressure dif-
ferential when inserted into an analyzer to move the fluid
into and out of a test chamber, exposing the fluid sample
for testing by an analyzer.

DISCUSSION OF THE BACKGROUND

[0002] Physicians routinely test blood parameters as
part of the diagnostic process. The complete blood count
(CBC) is the most common of these tests. Physicians
use the results to assess the quantity and the condition
of the blood’s cellular components. Three of the elements
of the complete blood count are used to describe the size
and number of red blood cells in the sample: the hema-
tocrit (HCT), the mean corpuscular volume (MCV), and
the red blood cell count (RBC). Four more blood proper-
ties describe the oxygen-carrying capacity of the red
blood cells: the hemoglobin concentration (HGB), total
protein concentration (TPC), the mean cellular hemo-
globin (MCH), and the mean cellular hemoglobin con-
centration (MCHC).
[0003] These blood properties, in particular HCT or
HGB, can be used to diagnose anemia, acute blood loss,
dehydration, and scores of other conditions. HCT or HGB
can also be used to assess the oxygen carrying capability
of the blood.
[0004] In the hospital environment, medical personnel
typically collect blood samples and then transfer the sam-
ple to a central blood lab for analysis. Two well-known
methods of collecting blood samples include: (1) collect-
ing the sample into a capillary tube following a finger,
heel, or earlobe stick, and (2) collecting the blood sample
into a vial using a syringe. Capillary tubes are made of
glass or hydrophilic plastic open at both ends. One end
of the tube is placed against the site of a small incision
on the finger, heel, or ear lobe, and blood flows into the
tube from the incision by capillary action. In either case
the capillary tube or vial containing the blood sample is
delivered to the lab where an automated system performs
the testing.
[0005] Recently, research and development in the ar-
ea blood collection and testing has been conducted in
light of: (1) the risks associated with transfer of blood
between containers including contamination of the blood
sample and the increased risk to medical or laboratory
personnel of exposure to blood-borne communicable dis-
eases, such as hepatitis B, hepatitis C, and HIV; and, (2)
the need and desire for accurate on-the-spot analysis of

blood samples in emergency situations, blood banks, or
in office or home environments. As a result, a variety of
portable blood analyzers have been developed which are
capable of taking optical, electrical conductivity or ultra-
sonic readings of a blood sample in order to measure
blood components and characteristics such as hemat-
ocrit, hemoglobin, mean corpuscular volume, red blood
cell count, mean cellular hemoglobin, mean cellular he-
moglobin concentration, and total protein concentration.
These portable blood analyzers have in turn engendered
a need for a single-use disposable device that serves as
a collection receptacle, temporary storage container, and
testing chamber for blood samples to be used in conjunc-
tion therewith.
[0006] The general concept of a disposable blood sam-
ple collector, which uses capillary action to draw blood
from the site of a finger stick or the like, and then transfers
the blood to another container or chamber within the
same device for centrifuging, is known. The following pri-
or art references illustrate this concept. U.S. Patent No.
4,314,570 to Sarstedt discloses a disposable blood sam-
ple collector and storage receptacle having a short cap-
illary tube communicating with a somewhat larger cham-
ber. The chamber is filled, the capillary tube is discon-
nected, and the chamber containing the blood sample is
placed in a centrifuge or tested directly. U.S. Patent
5,472,671 to Nilsson et al. discloses a two cavity blood
sample collection device. A blood sample is collected
into the first cavity by capillary action and may be mixed
with a reagent. The blood sample is then transferred by
centrifugal force through a channel into a second cavity.
Different reactions/analyses can be carried out in the dif-
ferent cavities. U.S. Patent No. 5,916,814 to Kenney dis-
closes a pre-sealed integral hematocrit test assembly.
The assembly essentially comprises a holder for holding
together both a blood sample tube and hematocrit test
tube during centrifugation, whereby the blood from the
sample tube is funneled into the test tube and separated
into columns.
[0007] Additional devices, which are designed for both
collection and testing (other than centrifuging) of blood,
are also known. For example, typical home-use blood
glucose monitors involve the user inserting a test strip
into a monitor, lancing their finger, squeezing out a drop
of blood, aiming the drop of blood so that it lands on the
small test surface of the test strip. U.S. Patent Application
2003/0007893 of Purcell discloses a testing device for
on-the-spot blood glucose monitoring (i.e. by photomet-
ric, colorimetric or electrochemical analyzers) that at-
tempts to ensure that the user collects the necessary
volume of blood with minimal air bubbles. Purcell devel-
oped an elongated test sensor insertable into a monitor.
The sensor has a higher volume pick-up area at one end
and a lower volume read area at the other. The read area
end is inserted into the monitor. A blood sample from a
finger stick is dripped onto and collected in the pick-up
area of the test sensor. If the pick-up area volume is filled,
an amount of blood required for testing will necessarily
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flow by capillary action through a transfer area and into
a read area containing a reagent, where the monitoring
unit reads the results. A cover over the transfer and read
areas protects the monitoring unit.
[0008] U.S. Patent No. 5,800,781 to Gavin et al. dis-
closes a device for performing coagulation tests on blood
by means of a disposable receiving and testing element
which has a simple open reservoir for receiving the blood
sample before it is repeatedly moved by pneumatic
means through constricted tubes in order to assess co-
agulation time.
[0009] U.S. Patent No. 5,096,669 to Lauks et al. dis-
closes a system comprising a hand held reader and a
disposable device in which a blood sample is first col-
lected by capillary action, then moved by pneumatic
means over sensors contained within closed conduits of
the disposable device, for testing. The device with its
contained sensors is then discarded.
[0010] Lastly, the concept of transferring a fluid sample
from a collection area to a testing area within a device
using a pressure differential is known. U. S. Patent Ap-
plication 2003/0118479 of Quirk et al. discloses a device
that is attached and sealed to a removable test strip (coat-
ed with a reagent) forming a testing chamber into which
a collected blood sample can be directed towards or away
from by inducing a pressure differential on the sample.
[0011] None of the above devices provide an all-in-one
disposable device that collects and temporarily safely
stores a blood sample for analysis, and which is insert-
able into the testing region of a portable analyzer to there-
by seal the testing surfaces, forming a sealed testing
chamber, and which incorporates or interfaces with an
actuator which initiates a pressure differential to move
the blood sample into and out of the testing chamber.
The unique structure of this device used in conjunction
with an analyzer provides a quick, clean and safe way of
collecting and testing a predefined amount of blood (or
other fluid), especially in emergency or non-laboratory
settings.
[0012] US 5139328 Baker discloses a hand-held de-
vice for measuring hematocrit of a blood sample in a cap-
illary tube by submitting the blood to high-power ultra-
sound creating a standing wave. Since the red cells are
denser than the plasma, the high-power ultrasound for-
cibly separates the red blood cell into bands correspond-
ing to the nodes of the standing wave. Once the RBC’s
are in bands, the relative width of the bands are measured
using a photo-detector to determine the percentage of
RBCs in the blood (the hematocrit). However, this device
does not provide for the sensor to come into direct contact
with the blood sample.
[0013] The present invention provides a blood sample
collection device, and a blood analyser system, having
the features set out in the appended claims.

SUMMARY OF THE INVENTION

[0014] Accordingly, one object of the present invention

is to provide a blood sample collection. Preferred em-
bodiments are defined in the dependent claims.

BRIEF DESCRIPTION OF THE FIGURES

[0015] A more complete appreciation of the invention
and many of the attendant advantages thereof will be
readily obtained as the same becomes better understood
by reference to the following detailed description when
considered in connection with the accompanying draw-
ings, wherein:

FIG. 1 is a perspective illustration of a preferred em-
bodiment of the disposable device 100 next to an
exemplary portable blood analyzer 200.
FIG. 2 is a perspective illustration of the disposable
device 100 inserted into the portable blood analyzer
200 as in FIG. 1.
FIGs. 3-6 illustrate a front view, section view, front-
side perspective, and end view, respectively, of the
disposable sampling device 100 of FIGs. 1-2.
FIG. 7 is a detailed drawing of the disposable sam-
pling device 100 of FIGs. 1-6, including an exploded
view illustrating the connection between the collec-
tion region and the testing region of the disposable
device 100.
FIG. 8 is an operational sequence diagram of the
disposable device 100 as used in conjunction with
portable blood analyzer 200.
FIG. 9 is an operational schematic drawing illustrat-
ing the interface between the device 100 and ana-
lyzer 200.
FIG. 10 is a perspective operational sequence dia-
gram of an alternative embodiment of the disposable
device 300 in which the pump is replaced by an ac-
tuator bulb 332.
FIG. 11 is a front view of another alternative embod-
iment in which the testing region 620 and the actu-
ation region 630 are side-by-side above the collec-
tion region 610.
FIG. 12 is a front view of another alternative embod-
iment in which the functional regions are oriented
vertically with the collection region 710 at the bottom,
the actuation region 730 in the middle and the testing
region 720 at the top.
FIG. 13 is a front view of another alternative embod-
iment in which the device is designed to be inserted
horizontally into a side port on an analyzer 200.
FIG. 14 is a front view of another alternative embod-
iment in which the capillary tube 911 is curvilinear
and extended.
FIG. 15 is a composite view of another alternative
embodiment in which the capillary tube expands
forming a wide flat cavity 1017 leading to another
capillary tube 1018 which connects to the testing re-
gion
FIG. 16 is a composite view of another embodiment
having a wide but narrow rectangular aperture 1212
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defining the entrance through which blood flows into
the device.
FIG. 17 is a composite view of another embodiment
in which the entrance aperture 1312 joins a rectan-
gular channel 1311 which funnels at the opposite
end into the testing region 1320.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0016] The present invention is a fluid sampling device
that operates by a combination of capillary action where-
by it collects a small fluid sample, and by pressure dif-
ferential when inserted into an analyzer to transport the
fluid sample to a testing region, where the fluid sample
is exposed for testing by the analyzer. The device is here-
in described in the context of a disposable sampling de-
vice 100 for blood sampling that is designed to interface
with a blood analyzer 200 as shown in Figure 1. One
skilled in the art will understand that the concept of the
invention may be employed for sampling and testing vir-
tually any fluid. The sampling device 100 is suitable for
collecting .05mL or less (1 drop) of blood, and is adapted
for insertion into the analyzer 200 for testing by optical
measurement, electrical conductivity measurement, ul-
trasonic testing, or any other established means. The
preferred embodiment of the present invention 100 (as
shown in FIG. 1) is shown with the ULTRACRIT™ ultra-
sonic high accuracy blood analyzer 200 designed by Key
Technologies, Inc. and manufactured by Separation
Technology, Inc., which is described in published PCT
Application WO 2004/020112 A1. This analyzer 200 in-
cludes an insertion bay 201 with pivoting and latching
closure 203 for seating and sealing of the sampling de-
vice 100.
[0017] The sampling device 100 is first used to collect
a drop of blood by capillary action, and is then inserted
into the analyzer 200 for testing. The closure 203 is
hinged to the main body of the analyzer unit 200 and after
being opened, closes against a spring bias and latching
shut to capture and seat the sampling device 100 inside
bay 201. The closure 203 is formed with a track (not
shown) which aligns with the sampling device track for
catching and centering the sampling device 100.
[0018] FIG. 2 illustrates the closing of closure 203
against the main body of the unit 200 against a spring
bias. When fully closed, the closure 203 will latch shut to
lock the sampling device 100 in place, squeezed tightly
between two walls of the sampling chamber inside the
analyzer 100. The latching of the closure 203 in turn ac-
tivates a microswitch (not shown) that begins the actual
testing procedure. It is extremely important for present
purposes that the sampling device 100 be perfectly
aligned and securely seated inside bay 201. The struc-
ture of the disposable sampling device 100 works syn-
ergistically with the latching action of the closure 203 to
facilitate this, as described in more detail below.
[0019] FIGs. 3-6 illustrate a front view, section view,
front-side perspective, and end view, respectively, of the

disposable sampling device 100 of FIGs. 1-2. The sam-
pling device 100 generally comprises an elongate and
relatively thin rubber supporting frame 7 including a top
end 1 and bottom end 2, front 3 and back 4, opposing
sides 5 and 6, and formed with various functional features
discussed below. The functional features of the sampling
device 100 are sectioned into three primary regions, a
collecting region 10, a testing region 20, and an actuator
region 30. The entirety of sampling device 100 may be
molded of Pebax™ rubber by Atofina Co., or any other
flexible elastomer.
[0020] The collecting region 10 comprises an entrance
aperture 12 defining the entrance to the capillary tube 11
that, in the preferred embodiment, is a hollow hydrophilic
cylindrical tube with a volume of approximately 50 micro-
liters (this is suited for collecting approximately 1-2 drops
of blood). However, depending on the particular analyzer
for which the device is designed, the volume of the cap-
illary tube 11 may vary from between .01-1 ml. The pres-
ently preferred dimensions for the capillary tube 11 are
cylindrical with an inner diameter of 1.6mm and a length
of 19mm, although other dimensions and shapes may
be suitable. The length and inner diameter can be in-
creased to collect a larger sample, or they can be de-
creased in order to wick more quickly and ensure that
the receptacle holds the sample securely. The capillary
tube 11 may have a circular cross-section as shown, or
oval or various rectilinear shapes. It has been found that
a non-circular cross-section such as a star or rectangle
augments the capillary draw of the tube 11, but may be
more difficult to mold. The entrance aperture 12 of cap-
illary tube 11 protrudes outward for easier collection.
Capillary tube 11 has an opposing end 13 that is in fluid
connection with a testing region 20 (see below). The walls
of the capillary tube 11 are relatively clear or translucent
and may be demarcated by visible indicator lines, grad-
uated markings or some other obvious feature to indicate
to the user that enough blood has been acquired. In prac-
tice, a patient’s blood will be drawn by a pin prick (as
described below), the entrance aperture 12 of capillary
tube 11 will be placed in contact with the blood, and the
blood will be inducted by capillary action into the tube 11
until a sufficient quantity is collected. Once done, the cap-
illary tube 11 serves as the temporary storage receptacle
for the blood during transit from the patient to the analyzer
200.
[0021] FIG. 7 illustrates the connection between the
opposing end 13 of tube 13 and testing region 20 of the
disposable device 100. With combined reference to FIGs.
4 and 7, the testing region 20 is an open window formed
by a transverse aperture 21 through the front 3 and back
4 of the supporting frame of the sampling device 100.
Preferably, the aperture 21 is cylindrical to define a round-
walled testing channel 25 preferably with a cylindrical
cross-section. Square or rectangular cross sections are
also suitable, but a cylindrical shape (round aperture with
flat sides) deters air bubbles from forming in the defining
a testing channel 25, while also minimizing the amount
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of blood required for accurate testing. The rims surround-
ing the aperture 21 on both the front 3 and back 4 surfaces
are slightly raised to form sealing rings 22 (see FIG. 4)
against the walls of the analyzer 200. This way, when
the sampling device 100 is inserted into the analyzer 200
and the closure 203 is latched shut to lock the sampling
device 100 in place, it is squeezed tightly between two
walls of the sampling chamber inside the analyzer 200,
said walls mating with the sealing rings 22 to hermetically
seal off the testing channel 25. Depending on the partic-
ular analyzer for which the device is designed, the volume
of the sealed testing channel 25 may range from .01 to
1 ml.
[0022] The passage of the capillary tube 11 traverses
the testing channel 25 at two holes 23, 24 located oppo-
site each other. The far hole 24 continues into the actu-
ator region 30 via a hollow actuator tube 31. As shown
in FIG. 4, the actuator tube 31 leads to an actuator orifice
32 that is open through the back of the sampling device
100. Orifice 32 seals over a connection to a small micro-
pump in analyzer 200 that, when activated, draws the
blood sample from capillary tube 11 into the sealed test-
ing channel 25.
[0023] A substantially vertical orientation of the device
100 is maintained while in the analyzer 200 so that any
entrapped air bubbles will migrate up the capillary tube
11 through the testing channel 25 and out the orifice 32.
[0024] The actuator tube 31, including ends 34 and 35,
is integrally molded (or attached and sealed) at end 34
to the edges of hole 24 of testing channel 25, and this
may be accomplished by molding and welding two half-
sections or by unitary molding of the entire device 100.
In a similar manner to the raised rims around the testing
aperture 21, a raised rim exists around the actuating or-
ifice 32. As the sampling device 100 is inserted into the
analyzer 200, this rim forms a seal around a mating hole
on the wall of the analyzer (not shown), allowing the ac-
tuator to communicate with the sampling device and pull
the fluid up from the collecting region into the testing re-
gion.
[0025] One side 6 of the supporting frame 7 has a pair
of crescent-shaped apertures 45. Crescent-shaped ap-
ertures 45 add resiliency and allow a degree of compres-
sion against the closure 203, helping to create a positive
latching effect and securely seating the device 100 in the
analyzer 200.
[0026] The front 3 and back 4 surfaces of the support-
ing structure proximate the top end 1 include one or more
raised or textured finger grips or raised text 37 (i.e. ridges
or bumps) to help prevent dropping of the device during
blood collection and transfer to the analyzer 200.
[0027] While the preferred embodiment of the inven-
tion is made generally of hard rubber with integral rubber
sealing rings 22, one skilled in the art will understand that
the device 100 may be formed substantially of hard plas-
tic with separate rubber grommet-type sealing rings 22.
Other possible materials include glass, polystyrene,
polyamide, polyvinylchloride, polycarbonate, silicone,

polypropylene, polyurethane, latex or polyethylene. The
choice of materials and surface finishes for the device
100 are preferably chosen to prolong the onset of coag-
ulation (i.e. Pebax). This is particularly desirable when
using untreated capillary blood in an ultrasonic analyzer
because it has been demonstrated that the biochemical
process of coagulation changes the speed of sound over
time. Surface finishes are preferably smooth to minimize
the surface area, allowing the blood to flow more freely
through the device and prolong the onset of coagulation.
[0028] If it is anticipated that the time between drawing
blood and test completion will be significant (i.e. longer
than 2 minutes, thereby causing coagulation which ef-
fects the speed of sound through the blood), powdered
heparin anticoagulant, EDTA or other anticoagulants,
may be coated inside the device to retard coagulation
without distorting red blood cells.
[0029] The sampling device 100 may be manufactured
by one-shot molding, or two-shot molding of separate
halves that are then hot-welded together, the sealing
rings 22 and other flexible components being integrally
molded or added separately. The various parts may be
connected by snaps, adhesive, ultrasonic welding, or any
other method of securing differing plastic or rubber ma-
terials. The sampling device 100 may also be formed
using blow molding.

OPERATION OF THE DEVICE

[0030] FIG. 8 is an operational sequence diagram of
the preferred embodiment of the disposable device 100
as used in conjunction with portable blood analyzer 200.
[0031] As stated above, the preferred embodiment of
the sampling device 100 is suitable for docking with any
fluid analyzer equipped with an insertion port 201 as
shown in FIG. 2, and capable of analyzing the small sam-
ple collected in the testing channel 25. The Ultracrit™
ultrasonic blood analyzer referenced above and shown
in Figure 1 is but one example.
[0032] In use, a blood sample is obtained by lancing
the skin (i.e. by finger, heel or ear lobe stick) to obtain a
capillary blood sample. As shown at (A), the end 12 of
capillary tube 11 is placed immediately adjacent to the
incision site and the blood is drawn into capillary tube 11
by capillary action. When the user sees through the clear
or translucent capillary tube 11 that enough blood has
entered the tube (e.g., blood has reached an indicator
line or end of the tube), the device is moved away from
the incision site. Capillary tube 11 serves as the tempo-
rary storage receptacle, until the device 100 can be in-
serted into analyzer 200 for analysis. Reducing the time
between blood draw and completion of the analysis to
less than 2 minutes reduces the influence of coagulation
on the speed of sound traveling through blood and, thus,
the results of ultrasonic blood analysis.
[0033] The frame structure of the device 100 is specif-
ically designed to mate with port 201 of the analyzer 200
(See Figures 1 and 2), and the port 201 requires certain
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structure to work with the device 100. The port 201 struc-
ture includes the closure 203 hinged to the main body of
the unit 200 and closing and latching shut to capture and
seat the sampling device 100 inside with one or more
Sensors 227 directed orthogonally through (and sealing
off) the test channel 25 as shown in FIG. 8(B).
[0034] Thus, the device 100 is inserted into port 201
with blood sample already in the capillary tube 11. The
port 201 contains one or more sensors 227 having raised
sensing surfaces 228 that engage the sealing rings 22
of device 100, the sealing rings 22 acting as a wiping
mechanism, cleaning the parallel sensing surfaces 228
of the sensors 227 within the analyzer 200. When fully
inserted, the device 100 bottoms out on the closure 203
guaranteeing that the device 100 is located correctly with
respect to the sensing surfaces 228. The sealing rings
22 then form a hermetic seal against the sensing surfaces
228, thereby forming a closed testing chamber 25. FIG.
8(D) illustrates the final position of the device 100 with
micropump 210 facing the actuator region 30 and raised
sensing surfaces 228 around Sensor 227 engaged with
the sealing rings 22 so that the sensor 227 communicates
with the testing channel 25. The crescent apertures 45
also help in seating device 100 as positive latching occurs
just after they have been compressed a bit.
[0035] Again, latching the closure 203 activates a mi-
croswitch (not shown) that in turn initiates a pumping se-
quence at micro-pump 210 to draw the blood in capillary
tube 11 into the test channel 25. As seen at FIG. 8(D),
the micro-pump 210 engages actuator orifice 32 and
sucks the blood sample out of capillary tube 11 into test-
ing chamber 25.
[0036] FIG. 9 is an operational schematic drawing il-
lustrating the interface between the device 100 and an-
alyzer 200, and operation of the portable blood analyzer
200 after insertion of the present disposable collection
and testing device. In the illustrated embodiment the
open but sealed testing chamber 25 allows the blood to
directly contact the parallel sensing surfaces 228 of the
sensor 227 to optimize the measurement by improving
accuracy of the measurement, and of temperature con-
trol. The illustrated sensor 227 is an ultrasonic sensor
which emits ultrasonic frequencies through the testing
chamber 25 and measures the reflections. It is also en-
visioned that a temperature measurement will be made.
Once the analysis is complete, the micro-pump 210 ex-
erts a small amount of reverse pressure to force the blood
out of the testing chamber 25 and back into capillary tube
11. As the device 100 is removed from the analyzer 200,
the sealing rings 22 again serve as a wiping mechanism,
cleaning off the sensing surfaces 228. The danger of in-
advertent exposure to the blood is eliminated by the se-
quential use of capillary action and pressure-differential
to move the blood from containment, to sample chamber,
and back, automatically upon insertion and withdrawal.

ADDITIONAL EMBODIMENTS

[0037] While the embodiment of FIGs. 1-8 relies on a
pump 210, FIG. 10 shows an alternative embodiment
300 in which the external pump is replaced by an on-
board actuator bulb 332. The actuator bulb 332 is pref-
erably made of flexible rubber or plastic and may be in-
tegrally molded in the front 3 and back 4 surfaces of the
sampling device 300 (by molding and welding two half-
sections or by unitary molding of the device 300). The
actuator bulb 332 is sealed and feeds a pressure differ-
ential through a connected actuator tube into testing
chamber 325. The actuator bulb 332 protrudes above
the plane of the device 300 such that when the device
300 is inserted into port 201 with blood sample already
in the capillary tube 11, the analyzer 200 squeezes and
releases the bulb 332. As before, sealing rings 322
around the test chamber 325 act as a wiping mechanism
against the sensor housing surfaces 328 (which contain
one or more sensors 327) within the analyzer 300. Ana-
lyzer 200 may comprise a mechanism 310 for that de-
pressing and releasing the actuator bulb 32 as shown
(this may be a conventional solenoid). Alternatively, the
port 201 may be formed with constricted sides (or pro-
trusions) at a predetermined depth. Thus, as device 300
is inserted, the sides of the port 301 depress the actuator
bulb 332 forcing air through actuator tube 331 into testing
cylinder 325 and out apertures 321, and then release the
bulb 332 as the bulb travels past. This creates a vacuum
which draws the blood stored in the capillary tube 311
into the testing chamber 326. Once the analysis is com-
plete, the sampling device 300 is withdrawn, the sides of
the port 321 are again positioned to depress the actuator
bulb 332, thus using air pressure to force the blood out
of the testing chamber 326 and back into capillary tube
311. As the device 300 is removed from the analyzer
200, the sealing rings 322 again serve as a wiping mech-
anism, cleaning off the sensing surfaces 328. The danger
of inadvertent exposure to the blood is eliminated by the
sequential use of capillary action and pressure-differen-
tial to move the blood from containment, to sample cham-
ber, and back, automatically upon insertion and with-
drawal.
[0038] In the preferred embodiment, the raised seals
22 around the testing chamber 25 are distinct from the
raised seals around the actuator region. In an additional
embodiment, these seals could be combined to form one
large oval shaped seal which circumscribes both the Sen-
sors 227 and the micropump 210, thus shortening the
distance between the testing region and actuator region.
This would help to lower the required force of pushing
the analyzer into the device.
[0039] In all the above-described embodiments the
collection region 10, testing region 20 and the actuation
region 30, respectively, have been oriented vertically
from the bottom 2 to the top 1 of the supporting frame 7
of the device. However, this orientation is not a functional
requirement. The orientation of the functional regions of

9 10 



EP 1 690 085 B1

7

5

10

15

20

25

30

35

40

45

50

55

the device (i.e. the collection region 10, the testing region
20 and the actuation region 30) may be changed depend-
ing on the structure of particular analyzer with which the
device will interface.
[0040] FIG. 11 illustrates an embodiment in which the
testing region 620 and the actuation region 630 are side-
by-side above the collection region 610.
[0041] FIG. 12 illustrates an embodiment in which the
functional regions are oriented vertically with the collec-
tion region 710 at the bottom, the actuation region 730
in the middle and the testing region 720 at the top.
[0042] FIG. 13 illustrates an embodiment in which the
device is designed to be inserted horizontally into a side
port on an analyzer. In this embodiment the functional
regions are also oriented horizontally.
[0043] FIG. 14 illustrates an alternative embodiment in
which the collecting region 910 includes a capillary tube
911 that is significantly extended relative to the capillary
tube 11 of Figures 3-6, as much as 100mm long. To ac-
commodate the additional length, the capillary tube 911
is formed in a curvilinear path, in this case curving up
and down several times before connecting to testing re-
gion 920.
[0044] FIG. 15 illustrates an embodiment in which the
collecting region 1010 includes a small aperture 1012
defining the entrance of a capillary tube 1011. The cap-
illary tube then expands forming a wide flat cavity 1017
leading to another capillary tube 1018 which connects to
the testing region. The wide top and bottom parallel plates
of this flat cavity 1017 provide a large surface area that
promotes thermal equilibrium while also deterring the for-
mation of bubbles. Yet another embodiment (not shown)
of the invention that is designed to hasten temperature
equilibrium includes a piece of metal incorporated into
the support frame of the device which would come in
direct or close contact with the blood in order to more
quickly equilibrate the blood temperature to ambient tem-
perature.
[0045] FIG. 16 illustrates an embodiment with a rec-
tangular aperture 1212 and fluted capillary tube 1211 de-
fining the entrance through which blood flows into the
device. If the rectangular aperture is narrow enough
(roughly 1mm or less on its shorter dimension), it will hold
the sample securely by capillary action, just like the cy-
lindrical capillary tube holds the sample. The blood is
then immediately funneled into a narrow tube 1211 which
connects to the testing region 1220.
[0046] FIG. 17 illustrates another embodiment in which
the entrance aperture 1312 is rectangular and the capil-
lary tube 1311 straight and thin, to a funnel into the testing
region 1320.
[0047] In light of the foregoing it should be clear that
the configuration, length and shape of the collection re-
gion may be varied to serve varied purposes, e.g., to
increase the surface area over which the blood passes
in order to hasten thermal equilibrium between the blood
and the device, to minimize air bubbles, simply to collect
a larger sample, or to decrease the sample in order to

wick quickly and ensure that the receptacle holds the
sample securely. Another method of hastening temper-
ature equilibrium includes cycling the blood, by depress-
ing and releasing an actuator bulb (or by intermittent
pump induction), to flow from the collection region to the
testing region and back several times before commenc-
ing the analysis. This practice mixes the blood, ensuring
temperature equilibrium and suspension of the RBC’s
during testing.
[0048] It has also been found that a tear-drop shaped
testing chamber 25 (having a rounded bottom and point-
ed top) encourages any air bubbles to move up into the
pointed top area and away from the round bottom area
through which the ultrasonic measurement beam emitted
by the analyzer travels.
[0049] In all of the foregoing embodiments, before the
device is removed from the analyzer 200, all blood should
be moved out of the testing chamber into a closed cham-
ber to allow removal of the device without spillage. With
an actuator bulb 332 this is accomplished by depressing
the actuator bulb 332 during or prior to removal to force
the blood out of the testing chamber 25 and back into the
entrance region 10, where it remains. The same effect
may be accomplished with pump 210 to force the blood
out of the testing chamber 25 and back into the entrance
region 10.
[0050] In all embodiments after the device is removed
from the analyzer it is thrown away.

INDUSTRIAL APPLICABILITY

[0051] Blood testing is typically done with syringes and
laboratory blood analyzers. However, more recent ad-
vances are resulting in portable and more convenient
(less intrusive) products. There are few portable blood
analyzers appearing on the market that generally accept
a test strip (coated with a blood sample and reagent) or
the like. However, these are extremely messy and do not
safeguard the transfer of the blood sample from patient
to analyzer in the least respect. There is a significant
commercial demand for an all-in-one disposable device
that collects and temporarily safely stores a blood sample
for analysis by capillary action, and which is insertable
into the testing region of a portable analyzer, the analyzer
interfacing with the disposable device to initiate a pres-
sure differential that moves the blood sample into and
out of a testing chamber (still on the disposable device)
whereby the blood sample is in direct contact with sensor
in the analyzer. This self-contained format of the dispos-
able device used in conjunction with the particular ana-
lyzer would provide a quick, clean and safe way of col-
lecting and testing a predefined amount of blood (or other
fluid), especially in emergency or non-laboratory set-
tings.
[0052] Having now fully described this invention, it will
be apparent to one of ordinary skill in the art that many
changes and modifications can be made thereto without
departing from the ui scope of the invention as defined
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by the appended claims.

Claims

1. A blood sample collection device for collecting 0.05
ml or less of blood, comprising a thin elongate frame
(7) having a collecting region (10;710;910;1010)
comprising a capillary tube (11;311;911;1011;1211;
1311) exiting endwise from said frame (7) through a
distal entrance aperture (12;1012;1212;131) for col-
lecting a blood sample by capillary action, and tem-
porary storing said blood sample,
a testing region (20;620;720;820;920;1020;1220;
1320) and means (30) for transporting said collected
blood sample from said capillary tube (11;311;911;
1011;1211;1311) to said testing region (20;620;720;
820;920;1020;1220;1320) for exposing said blood
sample in the device (100;300) to an external sensor
(227), wherein
said testing region (20;620;720;820;920;1020;1220;
1320)
for exposing said blood sample in the device (100)
to an external sensor comprises an open-ended test-
ing chamber (25) in fluid communication with said
capillary tube, extending transversely
through the frame
(7) of the device, and exiting through open circular
apertures on both sides of said
frame
(7) for sealed engagement with said external sensor
(227) for allowing said external sensor to come in
direct contact with said blood sample while still con-
tained in the device (100;300) and said means (30)
for transporting said collected blood sample to the
testing region (20;620;720;820;920;1020;1220;
1320) is configured to transport said blood sample
by a pressure differential.

2. A blood sample collection device according to claim
1 being disposable and adapted for insertion and
testing of a blood sample in
an analyzer comprising
a sensor (227), wherein said means (30) for trans-
porting said collected blood sample comprise
a pumping region (30;630;730) in fluid communica-
tion with said testing region for introducing a the pres-
sure-differential and thereby inducting said blood
sample from said collecting region into said testing
region for testing.

3. The disposable blood sample collection device ac-
cording to claim 2, wherein said capillary tube (11;
311;911;1011;1211;1311) extends inwardly from
said entrance aperture (12;1012;1212;1312)
through which blood is inducted by capillary action
and caused to flow into said collecting region (10;
710;910;1010).

4. The disposable blood sample collection device ac-
cording to claim 3, wherein said capillary tube (11;
311;911;1011;1211;1311) is integrally-molded in
said frame (7).

5. The disposable blood sample collection device ac-
cording to either one of claims 3 or 4, wherein said
capillary tube (11;311;911;1011;1211;1311) is pre-
loaded with anticoagulant.

6. The disposable blood sample collection device ac-
cording to any one of claims 2 to 5, wherein the elon-
gate frame (7) has a finger-grip (37) at one end, and
another functional insertion end (2), said insertion
end including the collecting region (10;710;910;
1010) including said entrance aperture (12;1012;
1212;1312).

7. The disposable blood sample collection device ac-
cording to any one of claims 2 to 6, wherein the open
apertures (21;321) of said open-ended chamber (25;
325) are sealable by insertion of the device between
sensor walls (228) provided in said analyzer (200).

8. The blood sample collection device according to any
one of claims 2 to 7, wherein said pumping region
(30;630;730) comprises a bulb (332) for introducing
said pressure-differential.

9. The blood sample collection device according to any
one of claims 2 to 7, wherein said pumping region
(30;630;730) comprises an orifice (32) for coupling
a pump (210) in said analyzer (200) to said testing
region (20;620;720;820;920;1020;1220;1320) for in-
troducing said pressure-differential.

10. A blood analyzer system, comprising a blood ana-
lyzer (200) having an insertion bay (201) with a clo-
sure (203), and an ultrasonic sensor (227) disposed
inside said bay; and a blood sample collection device
(100) adapted for insertion into the bay of said ana-
lyzer, according to any one of claims 1 to 6 and char-
acterized in that one of the open circular apertures
(21;321) is adapted for sealed engagement with said
ultrasonic sensor (227) for allowing said ultrasonic
sensor (227) to come in direct contact with said blood
sample while still contained in the device (100;300).

11. The blood analyzer system according to claim 10,
wherein said ultrasonic sensor (227) comprises two
opposed walls (228), and the open ends (22;322) of
the aperture (21;321) comprising said open-ended
testing chamber (25;325) of said sample collection
device (100;300) are sealable by insertion of the
sample collection device between said opposed sen-
sor walls.

12. The blood analyzer system according to claim 10,
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said means (30) for transporting comprising a pump-
ing region in fluid communication with said testing
region, wherein the pumping region (30;630;730) of
said blood sample collection device (100;300) com-
prises a bulb (332) for introducing said pressure-dif-
ferential, and said bulb configured to be operated by
insertion of said collecting device into said analyzer
(200) and squeezing thereof during insertion.

13. The blood analyzer system according to claim 12
wherein said bulb is configured to be operated by
squeezing via an actuator (310) in said analyzer
(200).

14. The blood analyzer system according to claim 10,
said means (30) for transporting comprising a pump-
ing region in fluid communication with said testing
region, wherein the pumping region (30;630;730) of
said blood sample collection device (100;300) com-
prises an orifice (32;332) for coupling a pump (210)
in said analyzer (200) to said testing region (20;620;
720;820;920;1020;1220;1320) for introducing said
pressure-differential.

15. The blood analyzer system according to claim 10,
wherein said frame (7) comprises at least one edge
which communicates with said analyzer (200) to
guarantee said device is located correctly with re-
spect to said analyzer.

16. The blood analyzer system of any one of claims 11
to 15, wherein said closure is configured to latch
(203) shut against said blood sample collection de-
vice (100;300) to secure it in the bay (201).

17. The blood analyzer system of any one of claims 11
to 16, wherein said sample collection device (100;
300) is formed with structural features for indexed
seating inside the bay (201).

18. The blood analyzer system of any one of claims 11
to 17, wherein said sample collection device (100;
300) is formed of an elastomer.

19. The blood analyzer system of claim 18, wherein said
elastomeric sample collection device (100;300) is
formed with a crescent aperture (45) for resiliency
when latched into said bay (201).

Patentansprüche

1. Blutprobensammelvorrichtung zum Sammeln von
0,05 ml oder weniger Blut, umfassend einen längli-
chen Rahmen (7) mit einem Sammelbereich (10;
710; 910; 1010), umfassend ein Kapillarrohr (11;
311; 911; 1011; 1211; 1311), welches an einem En-
de vom Rahmen (7) durch eine distale Eingangsöff-

nung (12; 1012; 1212; 131) austritt, zum Sammeln
einer Blutprobe durch Kapillarität und zum zeitwei-
sen Speichern der Blutprobe, einen Testbereich (20;
620; 720; 820; 920; 1020; 1220; 1320) und Mittel
(30) zum Transportieren der gesammelten Blutpro-
be vom Kapillarrohr (11; 311; 911; 1011; 1211; 1311)
zum Testbereich (20; 620; 720; 820; 920; 1020;
1220; 1320), um die Blutprobe in der Vorrichtung
(100; 300) einem externen Sensor (227) auszuset-
zen, wobei
der Testbereich (20; 620; 720; 820; 920; 1020; 1220;
1320) zum Aussetzen der Blutprobe in der Vorrich-
tung (100) gegenüber einem externen Sensor eine
offenendige Testkammer (25) umfasst, welche flui-
disch mit dem Kapillarrohr verbunden ist, welche
sich quer durch den Rahmen (7) der Vorrichtung er-
streckt, und durch offene kreisförmige Öffnungen auf
beiden Seiten des Rahmens (7) austritt, zur abge-
dichteten Kopplung mit dem externen Sensor (227),
um es dem externen Sensor zu ermöglichen, mit der
Blutprobe in direkten Kontakt zu kommen, während
diese noch innerhalb der Vorrichtung (100; 300) ein-
geschlossen ist, und wobei die Mittel (30) zum Trans-
portieren der gesammelten Blutprobe zum Testbe-
reich (20; 620; 720; 820; 920; 1020; 1220; 1320)
konfiguriert sind, um die Blutprobe mittels eines
Druckdifferentials zu transportieren.

2. Blutprobensammelvorrichtung nach Anspruch 1,
welche wegwerfbar und zum Einführen und Testen
einer Blutprobe in einem Analysator ausgebildet ist,
umfassend einen Sensor (227), wobei die Mittel (30)
zum Transportieren der gesammelten Blutprobe ei-
nen Pumpbereich (30; 630; 730) umfassen, welcher
fluidisch mit dem Testbereich verbunden ist, um das
Druckdifferential einzuführen und dadurch die Blut-
probe vom Sammelbereich in den Testbereich zum
Testen zu fördern.

3. Wegwerfbare Blutprobensammelvorrichtung nach
Anspruch 2, wobei das Kapillarrohr (11; 311; 911;
1011; 1211; 1311) sich nach innen von der Ein-
gangsöffnung (12; 1012; 1212; 1312) erstreckt,
durch welche Blut durch Kapillarität eingeführt und
zum Fließen in den Sammelbereich (10; 710; 910;
1010) gebracht wird.

4. Wegwerfbare Blutprobensammelvorrichtung nach
Anspruch 3, wobei das Kapillarrohr (11; 311; 911;
1011; 1211; 1311) einstückig im Rahmen (7) geformt
ist.

5. Wegwerfbare Blutprobensammelvorrichtung nach
Anspruch 3 oder 4, wobei das Kapillarrohr (11; 311;
911; 1011; 1211; 1311) mit Antikoagulans vorgela-
den ist.

6. Wegwerfbare Blutprobensammelvorrichtung nach
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einem der Ansprüche 2 bis 5, wobei der längliche
Rahmen (7) ein Fingergreifmittel (37) an einem Ende
und ein anderes funktionelles Einführende (2) auf-
weist, wobei das Einführende den Sammelbereich
(10; 710; 910; 1010) umfassend die Eingangsöff-
nung (12; 1012; 1212; 1312) umfasst.

7. Wegwerfbare Blutprobensammelvorrichtung nach
einem der Ansprüche 2 bis 6, wobei die offenen Öff-
nungen (21; 321) der offenendigen Kammer (25;
325) mittels Einführen der Vorrichtung zwischen
Sensorwänden (228) abdichtbar sind, welche im
Analysator (200) bereitgestellt sind.

8. Blutprobensammelvorrichtung nach einem der An-
sprüche 2 bis 7, wobei der Pumpbereich (30; 630;
730) einen Kolben (332) zum Herstellen des Druck-
differentials umfasst.

9. Blutprobensammelvorrichtung nach einem der An-
sprüche 2 bis 7, wobei der Pumpbereich (30; 630;
730) ein Loch (32) umfasst, um eine Pumpe (210)
im Analysator (200) mit dem Testbereich (20; 620;
720; 820; 920; 1020; 1220; 1320) zu verbinden, um
das Druckdifferential einzuführen.

10. Blutanalysatorsystem, umfassend einen Blutanaly-
sator (200), welcher eine Einführkammer (201) mit
einem Verschluss (203) und einen Ultraschallsensor
(227) umfasst, welcher innerhalb der Kammer an-
geordnet ist, und eine Blutprobensammelvorrich-
tung (100), welche ausgebildet ist, um in die Kammer
des Analysators eingeführt zu werden, nach einem
der Ansprüche 1 bis 6, und dadurch gekennzeich-
net, dass eine der offenen kreisförmigen Öffnungen
(21; 321) ausgebildet ist, um mit dem Ultraschallsen-
sor (227) abgedichtet verbunden zu werden, um es
dem Ultraschallsensor (227) zu ermöglichen, in di-
rekten Kontakt mit der Blutprobe zu kommen, wäh-
rend diese noch in der Vorrichtung (100; 300) ent-
halten ist.

11. Blutanalysatorsystem nach Anspruch 10, wobei der
Ultraschallsensor (227) zwei gegenüberliegende
Wände (228) umfasst, und wobei die offenen Enden
(22; 322) der Öffnung (21; 321), welche die offenen-
dige Testkammer (25; 325) der Probensammelvor-
richtung (100; 300) umfasst, durch Einführen der
Probensammelvorrichtung zwischen den gegenü-
berliegenden Sensorwänden abdichtbar sind.

12. Blutanalysatorsystem nach Anspruch 10, wobei die
Mittel (30) zum Transportieren einen Pumpbereich
umfassen, welcher fluidisch mit dem Testbereich
verbunden ist, wobei der Pumpbereich (30; 630;
730) der Blutprobensammelvorrichtung (100; 300)
einen Kolben (332) umfasst, um das Druckdifferen-
tial einzuführen, und wobei der Kolben konfiguriert

ist, um durch Einführen der Sammelvorrichtung in
den Analysator (200) und sein Zusammendrücken
beim Einführen betätigt zu werden.

13. Blutanalysatorsystem nach Anspruch 12, wobei der
Kolben konfiguriert ist, um mittels Zusammendrü-
cken über einen Aktuator (310) im Analysator (200)
betätigt zu werden.

14. Blutanalysatorsystem nach Anspruch 10, wobei die
Mittel (30) zum Transportieren einen Pumpbereich
umfassen, welcher fluidisch mit dem Testbereich
verbunden ist, wobei der Pumpbereich (30; 630;
730) der Blutprobensammelvorrichtung (100; 300)
ein Loch (32; 332) umfasst, um eine Pumpe (210)
im Analysator (200) mit dem Testbereich (20; 620;
720; 820; 920; 1020; 1220; 1320) zu verbinden, um
das Druckdifferential einzuführen.

15. Blutanalysatorsystem nach Anspruch 10, wobei der
Rahmen (7) zumindest einen Rand umfasst, welcher
mit dem Analysator (200) kommuniziert, um zu ge-
währleisten, dass die Vorrichtung ordnungsgemäß
relativ zum Analysator angeordnet ist.

16. Blutanalysatorsystem nach einem der Ansprüche 11
bis 15, wobei der Verschluss (203) konfiguriert ist,
um sich gegen die Blutprobensammelvorrichtung
(100; 300) zu verriegeln, um dieselbe in der Kammer
(201) zu fixieren.

17. Blutanalysatorsystem nach einem der Ansprüche 11
bis 16, wobei die Probensammelvorrichtung (100;
300) mit strukturellen Merkmalen gebildet ist, um in-
dexiert innerhalb der Kammer (201) aufgenommen
zu werden.

18. Blutanalysatorsystem nach einem der Ansprüche 11
bis 17, wobei die Probensammelvorrichtung (100;
300) aus einem Elastomer hergestellt ist.

19. Blutanalysatorsystem nach Anspruch 18, wobei die
Probensammelvorrichtung (100; 300) aus Elasto-
mer mit einer Halbmondöffnung (45) gebildet ist, um
Robustheit aufzuweisen, wenn sie innerhalb der
Kammer (201) verriegelt ist.

Revendications

1. Dispositif de prélèvement d’échantillon de sang pour
prélever 0,05 ml ou moins de sang, comprenant un
cadre allongé mince (7) possédant une zone de pré-
lèvement (10 ; 710 ; 910 ; 1010) comprenant un tube
capillaire (11 ; 311 ; 911 ; 1011 ; 1211 ; 1311) sortant
de l’extrémité dudit cadre (7) à travers une ouverture
d’entrée distale (12 ; 1012 ; 1212 ; 131) pour préle-
ver un échantillon de sang par action capillaire, et
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stocker temporairement ledit échantillon de sang,
une zone de test (20 ; 620 ; 720 ; 820 ; 920 ; 1020 ;
1220 ; 1320) et un moyen (30) pour transporter ledit
échantillon de sang prélevé à partir dudit tube capil-
laire (11 ; 311 ; 911 ; 1011 ; 1211 ; 1311) dans ladite
zone de test (20 ; 620 ; 720 ; 820 ; 920 ; 1020 ;
1220 ; 1320) pour exposer ledit échantillon de sang
dans le dispositif (100 ; 300) à un capteur externe
(227), dans
lequel ladite zone de test (20 ; 620 ; 720 ; 820 ; 920 ;
1020 ; 1220 ; 1320) pour exposer ledit échantillon
de sang dans le dispositif (100) à un capteur externe
comprend une chambre de test à extrémité ouverte
(25) en communication fluidique avec ledit tube ca-
pillaire, s’étendant transversalement à travers le ca-
dre (7) du dispositif, et sortant par des ouvertures
circulaires ouvertes sur les deux côtés dudit cadre
(7) pour un engagement étanche avec ledit capteur
externe (227) pour permettre audit capteur externe
d’entrer en contact direct avec ledit échantillon de
sang tout en étant contenu dans le dispositif (100 ;
300) et ledit moyen (30) de transport dudit échan-
tillon de sang prélevé vers la zone de test (20 ; 620 ;
720 ; 820 ; 920 ; 1020 ; 1220 ; 1320) est configuré
pour transporter ledit échantillon de sang par un dif-
férentiel de pression.

2. Dispositif de prélèvement d’échantillon de sang se-
lon la revendication 1, jetable et adapté pour l’inser-
tion et le test d’un échantillon de sang dans un ana-
lyseur comprenant un capteur (227), dans lequel le-
dit moyen (30) de transport dudit échantillon de sang
prélevé comprend une zone de pompage (30 ; 630 ;
730) en communication fluidique avec ladite zone
de test pour introduire le différentiel de pression et
ainsi transférer ledit échantillon de sang de ladite
zone de prélèvement dans ladite zone de test pour
le tester.

3. Dispositif jetable de prélèvement d’échantillon de
sang selon la revendication 2, dans lequel ledit tube
capillaire (11 ; 311 ; 911 ; 1011 ; 1211 ; 1311) s’
étend vers l’intérieur à partir de ladite ouverture d’
entrée (12 ; 1012 ; 1212 ; 1312) à travers laquelle le
sang est introduit par capillarité et amené à circuler
dans ladite zone de prélèvement (10 ; 710 ; 910 ;
1010).

4. Dispositif jetable de prélèvement d’échantillon de
sang selon la revendication 3, dans lequel ledit tube
capillaire (11 ; 311 ; 911 ; 1011 ; 1211 ; 1311) est
intégralement moulé dans ledit cadre (7).

5. Dispositif jetable de prélèvement d’échantillon de
sang selon l’une quelconque des revendications 3
ou 4, dans lequel ledit tube capillaire (11 ; 311 ; 911 ;
1011 ; 1211 ; 1311) est préchargé avec un anticoa-
gulant.

6. Dispositif jetable de prélèvement d’échantillon de
sang selon l’une quelconque des revendications 2 à
5, dans lequel le cadre allongé (7) possède une prise
de doigt (37) à une extrémité, et une autre extrémité
d’insertion fonctionnelle (2), ladite extrémité d’inser-
tion incluant la zone de prélèvement (10 ; 710 ; 910 ;
1010) comprenant ladite ouverture d’entrée (12 ;
1012 ; 1212 ; 1312).

7. Dispositif jetable de prélèvement d’échantillon de
sang selon l’une quelconque des revendications 2 à
6, dans lequel les ouvertures ouvertes (21; 321) de
ladite chambre à extrémité ouverte (25 ; 325) peu-
vent être scellées par l’insertion du dispositif entre
des parois de détection (228) prévues dans ledit ana-
lyseur (200).

8. Dispositif de prélèvement d’échantillon de sang se-
lon l’une quelconque des revendications 2 à 7, dans
lequel ladite zone de pompage (30 ; 630 ; 730) com-
prend une ampoule (332) pour introduire ledit diffé-
rentiel de pression.

9. Dispositif de prélèvement d’échantillon de sang se-
lon l’une quelconque des revendications 2 à 7, dans
lequel ladite zone de pompage (30 ; 630 ; 730) com-
prend un orifice (32) pour coupler une pompe (210)
dans ledit analyseur (200) à ladite zone de test (20 ;
620 ; 720 ; 820 ; 920 ; 1020 ; 1220 ; 1320) pour in-
troduire ledit différentiel de pression.

10. Système d’analyse de sang, comprenant un analy-
seur de sang (200) possédant une console d’inser-
tion (201) avec une fermeture (203), et un capteur à
ultrasons (227) disposé à l’intérieur de ladite
console ; et un dispositif de prélèvement d’échan-
tillon de sang (100) adapté pour être inséré dans la
console dudit analyseur selon l’une quelconque des
revendications 1 à 6 et caractérisé en ce que l’une
des ouvertures circulaires ouvertes (21 ; 321) est
adaptée pour un engagement étanche avec ledit
capteur à ultrasons (227) pour permettre audit cap-
teur à ultrasons (227) de venir en contact direct avec
ledit échantillon de sang tout en restant contenu
dans le dispositif (100 ; 300).

11. Système d’analyseur de sang selon la revendication
10, dans lequel ledit capteur à ultrasons (227) com-
prend deux parois opposées (228), et les extrémités
ouvertes (22 ; 322) de l’ouverture (21 ; 321) compre-
nant ladite chambre d’essai à extrémité ouverte (25 ;
325) dudit dispositif de prélèvement d’échantillon
(100 ; 300) peuvent être scellées par insertion du
dispositif de prélèvement d’échantillons entre lesdi-
tes parois de détection opposées.

12. Système d’analyseur de sang selon la revendication
10, ledit moyen (30) de transport comprenant une
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zone de pompage en communication fluidique avec
ladite zone de test, dans laquelle la zone de pom-
page (30 ; 630 ; 730) dudit dispositif de prélèvement
d’échantillon de sang (100 ; 300) comprend une am-
poule (332) pour introduire ledit différentiel de pres-
sion, et ladite ampoule étant configurée pour être
actionnée par insertion dudit dispositif de prélève-
ment dans ledit analyseur (200) et compression de
celui-ci pendant l’insertion.

13. Système d’analyseur de sang selon la revendication
12, dans lequel ladite ampoule est configurée pour
être actionnée par compression via un actionneur
(310) dans ledit analyseur (200).

14. Système d’analyseur de sang selon la revendication
10, ledit moyen (30) de transport comprenant une
zone de pompage en communication fluidique avec
ladite zone de test, dans laquelle la zone de pom-
page (30 ; 630 ; 730) dudit dispositif de prélèvement
d’échantillon de sang (100 ; 300) comprend un ori-
fice (32 ; 332) pour coupler une pompe (210) dans
ledit analyseur (200) à ladite zone de test (20 ; 620 ;
720 ; 820 ; 920 ; 1020 ; 1220 ; 1320) pour introduire
ledit différentiel de pression.

15. Système d’analyseur de sang selon la revendication
10, dans lequel ledit cadre (7) comprend au moins
un bord qui communique avec ledit analyseur (200)
pour garantir que ledit dispositif est situé correcte-
ment par rapport audit analyseur.

16. Système d’analyseur de sang selon l’une quelcon-
que des revendications 11 à 15, dans lequel ladite
fermeture est configurée pour se verrouiller par lo-
quet (203) contre ledit dispositif de prélèvement d’
échantillon de sang (100 ; 300) pour le fixer dans la
console (201).

17. Système d’analyseur de sang selon l’une quelcon-
que des revendications 11 à 16, dans lequel ledit
dispositif de prélèvement d’échantillon (100 ; 300)
est formé avec des caractéristiques structurelles
pour un positionnement indexé à l’intérieur de la con-
sole (201).

18. Système d’analyseur de sang selon l’une quelcon-
que des revendications 11 à 17, dans lequel ledit
dispositif de prélèvement d’échantillon (100 ; 300)
est formé d’un élastomère.

19. Système d’analyseur de sang selon la revendication
18, dans lequel ledit dispositif de prélèvement d’
échantillon élastomérique (100 ; 300) est formé avec
une ouverture en croissant (45) pour l’élasticité lors-
qu’il est verrouillé dans ladite console (201).
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