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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a thin lancet
for obtaining a sample of blood.

BACKGROUND OF THE INVENTION

[0002] It is often necessary to quickly obtain a sample
of blood and perform an analysis of the blood sample.
One example of a need for painlessly obtaining a sample
of blood is in connection with a blood glucose monitoring
system where a user must frequently use the system to
monitor the user’s blood glucose level.
[0003] Those who have irregular blood glucose con-
centration levels are medically required to regularly self-
monitor their blood glucose concentration level. An irreg-
ular blood glucose level can be brought on by a variety
of reasons including illness such as diabetes. The pur-
pose of monitoring the blood glucose concentration level
is to determine the blood glucose concentration level and
then to take corrective action, based upon whether the
level is too high or too low, to bring the level back within
a normal range. The failure to take corrective action can
have serious implications. When blood glucose levels
drop too low - a condition known as hypoglycemia - a
person can become nervous, shaky, and confused. That
person’s judgment may become impaired and that per-
son may eventually pass out. A person can also become
very ill if their blood glucose level becomes too high - a
condition known as hyperglycemia. Both conditions, hy-
poglycemia and hyperglycemia, are both potentially life-
threatening emergencies.
[0004] One method of monitoring a person’s blood glu-
cose level is with a portable, hand-held blood glucose
testing device. A prior art blood glucose testing device
100 is illustrated in FIG. 1. The portable nature of these
devices 100 enables the users to conveniently test their
blood glucose levels wherever the user may be. The glu-
cose testing device contains a test sensor 102 to harvest
the blood for analysis. The device 100 contains a switch
104 to activate the device 100 and a display 106 to display
the blood glucose analysis results. In order to check the
blood glucose level, a drop of blood is obtained from the
fingertip using a lancing device. A prior art lancing device
120 is illustrated in FIG. 2. The lancing device 120 con-
tains a needle lancet 122 to puncture the skin. Some
lancing devices implement a vacuum to facilitate the
drawing of blood. Once the requisite amount of blood is
produced on the fingertip, the blood is harvested using
the test sensor 102. The test sensor 102, which is insert-
ed into a testing unit 100, is brought into contact with the
blood drop. The test sensor 102 draws the blood to the
inside of the test unit 100 which then determines the con-
centration of glucose in the blood. Once the results of
the test are displayed on the display 106 of the test unit
100, the test sensor 102 is discarded. Each new test re-

quires a new test sensor 102.
[0005] One problem associated with some convention-
al lancing devices is that the user who regularly self-tests
is required to carry at least two instruments - a lancet and
a test unit. This places a greater burden on the user to
remember to carry as well as to maintain two separate
devices. Further, a greater amount of space is occupied
on the user’s person. There can also be an increased
expense associated with two separate units.
[0006] Another problem associated with some conven-
tional blood glucose monitoring devices is that the user’s
blood physically contacts the elements within the testing
unit. Cross-contamination can be a problem if the mon-
itoring device is used by more than one user such as in
a doctor’s office or other clinical setting.
[0007] EP 0 747 006 A1 discloses a lancet structure
comprising a lancet member and an ejector. The lancet
member includes a pricking member such as a blade or
a needle and a lancet body having a pair of cantilevered
arms. The ejector includes a compressible spring mem-
ber and a U-shaped actuator the U-shaped actuator in-
cludes a base portion to which the compressible string
member is coupled and upstanding actuator arms are
positioned pendiculary at both ends thereof. The oppo-
site end of the spring member is attached to the lancet
body. The lancet structure excluding the pricking member
is made of a polymer. The pricking member is formed
from stainless steel for like.
[0008] US 3,659,608 disclose a snap-acting surgical
lancet which has a spring urging the forward ends of two
opposed arms apart. A lower of the two arms carries a
downwardly protruding lancing blade. Latching elements
on the two arms hold them cocked with their front ends
close together, and are releasable to allow the spring to
snap the end of the lower arm downward, carrying the
blade downward to lance the skin. A stop carried on one
arm engages the other arm to limit this snap-apart travel
of the arm ends. A single piece of spring material is readily
formed to provide all of the foregoing structure, thereby
providing a one-piece lancet.
[0009] US 5,643,306 disclose a single use disposable
lancet device comprising housing and a spring mecha-
nism pivotally mounted to the housing. The spring mech-
anism includes a sharpened end. The spring mechanism
is mounted within the housing in a substantially unbiased
state prior to use. An actuator for biasing the spring mech-
anism is movable, with respect to the housing, from an
initial position to a biasing position to a locked position,
in that order.

SUMMARY OF THE INVENTION

[0010] A lancet is provided for puncturing skin and pro-
ducing a sample of blood. The lancet comprises a spring
having a first end and a second end disposed between
a U-shaped body with a needle and a base wherein the
first end of integral spring is coupled to the base and the
second end of the spring is coupled to the interior edge
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of the U-shaped body and the needle is coupled to the
exterior edge of the U-shaped body. The base, the spring,
the U-shaped body and the needle are made out of a
single piece of metal.
[0011] Additional features and benefits of the present
invention will become apparent from the detailed descrip-
tion, figures, and claims set forth below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Other objects and advantages of the invention
will become apparent upon reading the following detailed
description in conjunction with the drawings in which

FIG. I is a top view of a prior art blood glucose testing
device-,
FIG. 2 is a perspective view of a prior art lancet-,
FIG. 3 is a perspective view of a test sensor having
a thin lancet according to one embodiment of the
present invention;
FIG. 4 is front view of a thin lancet according to one
embodiment of the present invention"
FIG. 5 is a perspective view of test sensor according
to one embodiment of the present invention,
FIG. 6 is a cross-sectional view of the test sensor
illustrated in FIG. 5;
FIG. 7 is an embodiment of a blood glucose moni-
toring system for use in conjunction with a test sensor
having a thin lancet according to an alternative em-
bodiment of the present invention"
FIG. 8 is a prospective view of an end cap and a
blood glucose monitoring system for use in conjunc-
tion with a test sensor having a thin lancet according
to a second alternative embodiment of the present
invention;
FIG. 9a is a cross-sectional view of the end cap il-
lustrated in FIG. 8; and
FIG. 9b is a cross-sectional view of the end cap il-
lustrated in FIG. 8 with the thin lancet extended.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0013] Referring now to FIG. 3, a test sensor having a
thin sensor and lancet ("sensor/lancet") 200 according
to one embodiment of the present invention is illustrated.
The sensor/lancet 200 includes a thin test sensor 202
and a thin lancet 203 The thin lancet 203 has a base 204
which is coupled to the test sensor 202. The remainder
of the thin lancet 203 is movable allowing a thin needle
206 to travel downward to puncture a user’s skin in order
to produce a drop of the user’s blood. The test sensor
202 has an inlet 208 through which blood is moved by
capillary action into the test sensor 202. The test sensor
202 and the lancet 203 are generally thin and flat and
each have a thickness of approximately 0,015 cm (0,006
inch).
[0014] Referring also to FIG. 4, the thin lancet 203 of

the sensor/lancet 200 will be described in greater detail.
The thin lancet 203 is formed out of a single piece of
metal. A thin spring 212 couples the base 204 to a U-
shaped member 216. The spring 212 has a first end 218
and a second end 220, the first end 218 of which is cou-
pled to the base 204 and the second end is coupled to
an interior 222 of the U-shaped member 216. The thin
needle 206 is formed on an exterior 224 of the U-shaped
member. The two sides of the U-shaped member are
force receiving members 232,234 for providing move-
ment to the thin needle 206.
[0015] In operation, when a user is testing the glucose
concentration of blood, the test sensor 202 remains sta-
tionary within a testing device while a force is imparted
on to a top portion 236,238 of each force receiving mem-
ber 232,234. The force receiving members 232,234 are
driven downward thus forcing the needle 206 downward
into the user’s skin. Once the force is removed from the
force receiving members 232,234, the spring 212 retracts
the needle 206 from the users skin.
[0016] Referring also to FIGS. 5 and 6, the thin test
sensor 202 will be described in greater detail. The test
sensor 202 comprises a test chamber having a test area
240 disposed between a front panel 242 and a rear panel
244. The test area 240 is designed to allow blood to move
from the inlet 208 up the test area 240 via capillary action.
An adhesive 246 is disposed on the front panel 242 to
adhere the base 204 of the thin lancet 203 to the front
panel 240.
[0017] A reagent is incorporated into the test sensor
202. The reagent is designed to react with the glucose
in the blood which moves up the test area 240. The re-
action produces a detectable signal which is indicative
of the glucose concentration in the sample of blood. That
signal is then measured by a sensor which can measure
the concentration of the glucose in the blood based on
the signal. The specific reagent incorporated into the test
sensor 202 is a function of the type of sensing employed
to determine the concentration of glucose in the blood.
In the illustrated embodiment of the test sensor 202, elec-
trochemical sensing is employed. The test sensor 202
includes a pair of electrodes 250 (FIG. 6) In electrochem-
ical analysis, the change in current across the electrodes
250 caused by the reaction of the glucose and the reagent
is indicative of the concentration of the glucose in the
blood. The reaction of the glucose and the reagent cre-
ates an oxidation current at the electrodes 250 which is
directly proportional to the user’s blood glucose concen-
tration. This current can be measured by an appropriate
sensor coupled to a pair of terminals 252 corresponding
to the electrodes 250 implemented in a glucose monitor-
ing device for use with the sensor/lancet 200. The glu-
cose monitoring device can then communicate to the us-
er the blood glucose concentration. An example of an
electrochemical testing system is described in detail by
commonly-owned U.S. Patent No. 5,723,284 entitled
"Control Solution and Method for Testing the Perform-
ance of an Electrochemical Device for Determining the
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Concentration of an Analyte in Blood".
[0018] Referring now to FIG. 7, an application of the
sensor/lancet 200 is in an integrated blood glucose mon-
itoring system 300 which integrates the lancing, the blood
harvesting, and a blood glucose analyzer into a single
instrument. The integrated blood glucose monitoring sys-
tem 300 contains a plurality of sensors/lancets 200 for
use in a plurality of blood glucose self-tests. In operation,
a user would activate the system 300 with a switch 304.
A new thin sensor/lancet 200 is advanced to the test end
302 of the system 300. The user would then press the
test end 302 of the system against the user’s skin and
depress a trigger 306 causing a spring loaded member
(not shown) to apply a force to the force receiving mem-
bers 232,234 of the thin lancet 203. The needle 206 would
then extend through an opening 308 in the test end 302
of the system 300 to puncture the user’s skin. After the
needle 206 is fully extended out of the opening 308, the
spring 214 would withdraw the needle from the laceration
created in the user’s skin through the opening 308. Blood
emerging from the laceration created in the user’s skin
is moved from the inlet 208 by capillary action into the
test sensor 202. Once the requisite blood sample has
been obtained and the requisite time has elapsed for the
reaction in the test sensor 202 to take place, the blood
glucose monitoring system 300 measurers the signal pro-
duced by the reaction and determines the blood glucose
concentration of the blood sample. The results of the
analysis are communicated to the user via a display 310.
The sensor/lancet 200 is then ejected from the system
300 and discarded.
[0019] Referring now to FIGS. 8, 9a, and 9b, another
application of the sensor/lancet 200 is in a disposable,
protective end cap 350. In a clinical setting, such as a
medical doctor’s office where the user is a doctor, nurse,
or technician seeing multiple patients, cross contamina-
tion is a serious concern. Obviously, components of med-
ical devices which come into contact with one patient’s
blood can not come into contact with the user or another
patient. The end cap 350 protects those who handle the
end cap 350 from coming into contact with the needle
206 and any blood disposed thereon after the sensor/
lancet 200 within the end cap 350 have been used. Only
when actuated (during testing), does the needle 206 ex-
tend beyond the area bounded by the end cap 350. Ac-
cordingly, a user (doctor, nurse, technician) is protected
from being punctured with the needle 206 when connect-
ing the end cap 350 to or removing the end cap 350 from
the sensor/lancet 200.
[0020] A blood glucose monitoring system 360 for use
with the disposable end cap 350 having a sensor/lancet
200 disposed therein is also illustrated in FIG. 8. The
device 360 contains a switch 362 to activate the device
360. A trigger 364 is provided to fire a spring loaded
plunger 366 to contact the force receiving members
232,234 which in turn provide movement to the needle
206. The when actuated, the spring loaded plunger 366
rapidly moves downward a predetermined distance to

move the force receiving members 232,234 and in turn
the needle 206 a predetermined distance causing the
needle 206 to extend beyond a test end 352 of the end
cap 350 a distance about equal to the needle 206 pen-
etration depth. The distance that the needle 206 extends
beyond the test end 352 of the end cap 350 is preferably
a distance sufficient to draw a sample of blood for anal-
ysis. Once the plunger forces the needle downward, the
spring loaded plunger 366 retracts a distance allowing
the needle 206 to retract back within the bounds of the
disposable end cap 350. Meanwhile, the sample of blood
moves though the inlet 208 disposed adjacent to the test
end 352 of the end cap 350) of the test sensor 202. Once
the requisite blood sample has been obtained and the
requisite time has elapsed for the reaction in the test sen-
sor 202, the blood glucose monitoring system 360 meas-
urers the signal produced by the reaction and determines
the blood glucose concentration of the blood sample. The
results of the analysis are communicated to the user via
a display 368. The end cap 350 containing the used sen-
sor/lancet 200 is then removed from the system 300 and
discarded. The end cap 350 and the blood glucose mon-
itoring system 360 have suitable connectors 370, 372 for
mating the end cap 350 with the blood glucose monitoring
system 360.
[0021] Thus far, only electrochemical analysis to de-
termine the glucose concentration of a blood sample has
been discussed in conjunction with the present invention.
However, the thin sensor/lancet 200 of the present in-
vention can be used with other types of blood glucose
testing methods. For example, colorimetric testing may
be implemented in the test sensor in conjunction with an
alternative embodiment of the present invention. Color-
imetric testing is described in commonly-owned U.S. Pat-
ent No. 5,723,284 entitled "Control Solution and Method
for Testing the Performance of an Electrochemical De-
vice for Determining the Concentration of an Analyte in
Blood".
[0022] While the invention is susceptible to various
modifications and alternative forms, specific embodi-
ments thereof have been shown by way of example in
the drawings and will be described in detail herein. It
should be understood, however, that it is not intended to
limit the invention to the particular forms disclosed, but,
to the contrary, the intention is to cover all modifications,
equivalents and alternatives falling within the scope of
the invention as defined by the appended claims.

Claims

1. A lancet (203) comprising:

a base (204),
a spring (212) having a first end and a second
end, the first end of the spring (212) coupled to
the base (204),
a needle (206) coupled to the second end (220)
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of the spring (212), and
a U-shaped body (216) disposed between the
second end (220) of the spring (212) and the
needle (206), the U-shaped body (216) having
a interior edge (222) and an exterior edge (224),
the second end (220) of the spring (212) being
coupled to the interior edge (222), the needle
(206) being coupled to the exterior edge (224),

characterized in that
the base (204), the spring (212), the U-shaped body
(216), and the needle (212) are made out of a single
piece of metal.

2. The lancet (203) of claim 1 wherein the base (204),
the spring (212), the U-shaped body (216), and the
needle (206) are generally flat.

3. The lancet (203) of claim 1 or 2 wherein lancet (203)
has a thickness of about 0,015 cm (0,006 inch).

4. The lancet (203) of one of the claims 1 to 3 further
comprising a test sensor (202) for use in the deter-
mination of the concentration of a chemical in blood,
the base (204) being attached to the test sensor
(202) such that an inlet (208) of the test sensor (202)
is disposed proximate the needle (206).

Patentansprüche

1. Lanzette (203), umfassend:

eine Basis (204),
eine Feder (212) mit einem ersten Ende und ei-
nem zweiten Ende, wobei das erste Ende der
Feder (212) mit der Basis (204) verbunden ist,
eine Nadel (206), die mit dem zweiten Ende
(220) der Feder (212) verbunden ist, und
einen U-förmigen Körper (216), der zwischen
dem zweiten Ende (220) der Feder (212) und
der Nadel (206) angeordnet ist, wobei der U-
förmige Körper (216) einen inneren Rand (222)
und einen äußeren Rand (224) aufweist, worin
das zweite Ende (220) der Feder (212) mit dem
inneren Rand (222) verbunden ist und die Nadel
(206) mit dem äußeren Rand (224) verbunden
ist,

dadurch gekennzeichnet, dass
die Basis (204), die Feder (212), der U-förmige Kör-
per (216) und die Nadel (212) aus einem einzigen
Stück Metall bestehen.

2. Lanzette (203) nach Anspruch 1, worin die Basis
(204), die Feder (212), der U-förmige Körper (216)
und die Nadel (206) im Allgemeinen flach sind.

3. Lanzette (203) nach Anspruch 1 oder 2, worin die
Lanzette (203) eine Dicke von etwa 0,015 cm (0,006
Zoll) aufweist.

4. Lanzette (203) nach einem der Ansprüche 1 bis 3,
die weiters einen Testsensor (202) zur Verwendung
bei der Bestimmung der Konzentration einer Chemi-
kalie in Blut umfasst, wobei die Basis (204) am Test-
sensor (202) befestigt ist, sodass ein Einlass (208)
des Testsensors (202) sehr nahe an der Nadel (206)
angeordnet ist.

Revendications

1. Lancette (203) comprenant :

une base (204),
un ressort (212) ayant une première extrémité
et une seconde extrémité, la première extrémité
du ressort (212) étant couplée à la base (204),
une aiguille (206) couplée à la seconde extré-
mité (220) du ressort (212), et
un corps en forme de U (216) disposé entre la
seconde extrémité (220) du ressort (212) et
l’aiguille (206), le corps en forme de U (216)
ayant un bord intérieur (222) et un bord extérieur
(224), la seconde extrémité (220) du ressort
(212) étant couplée au bord intérieur (222),
l’aiguille (206) étant couplée au bord extérieur
(224),

caractérisée en ce que
la base (204), le ressort (212), le corps en forme de
U (216), et l’aiguille (212) sont réalisés à partir d’un
seul morceau de métal.

2. Lancette (203) selon la revendication 1, dans laquel-
le la base (204), le ressort (212), le corps en forme
de U (216) et l’aiguille (206) sont généralement plats.

3. Lancette (203) selon la revendication 1 ou 2, dans
laquelle la lancette (203) présente une épaisseur
d’environ 0,015 cm (0,006 pouce).

4. Lancette (203) selon l’une des revendications 1 à 3,
comprenant en outre un capteur de test (202) à uti-
liser pour la détermination de la concentration d’une
espèce chimique dans le sang, la base (204) étant
fixée au capteur de test (202), de sorte qu’une entrée
(208) du capteur de test (202) soit disposée à proxi-
mité de l’aiguille (206).
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