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(57) Abstract: A lancing device has a housing,
an activation/retraction control assembly, and a
lancet. The control assembly and the housing
have cooperating engagement structures such
as detents that disengage after a predetermined
launch force is applied to the control assembly.
In this way, the lancet is driven to its puncturing
position without the use of a drive spring. In
addition, the control assembly and the lancet have
cooperating releasable engagement structures such
as notched sections and tamped protrusions that
disengage when the lancet reaches its puncturing
position, thereby freeing the lancet from the control
assembly. And the control assembly has angled
retraction structures that engage the freed lancet to
bias it back safely into the housing.
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LOW COST SAFETY LANCET

Cross-Reference to Related Application

[0001] This application claims the priority benefit of U.S. Provisional Patent
Application Serial No. 60/582,867 filed on June 25, 2004, which is hereby

incorporated herein by reference in its entirety for all purposes.

Technical Field

[0002] The present invention relates generally to medical devices and, more
particularly, to a lancing device for penetrating the skin of a human or animal subject

for sampling of blood and/or other body fluids.
Background of the Invention

[0003] Lancing devices are used to penetrate the skin of a subject and obtain
a sample of blood or other body fluid, as in the testing of blood sugar levels by
diabetics. Typically, a lancet having a sharp pointis translationally mounted within a
housing portion of a lancing device. The lancet s driven by a spring or other biasing
means to cause the sharp point to extend a small distance through an opening in
the housing and into the subject's skin, creating a wound from which the sample of
body fluid is collected. The housing optionally includes a pressure surface for
“pumping” the wound to enhance sample size, and may also incorporate a capillary
tube or other sample collection media. The endcap of the housing or a portion of
the housing adjacent the lancet opening may include an open window or a
transparent section for viewing the sample collection site, and may also include one
or more sample size indicators for comparing the size of a sample to a desired
sample size. Example lancing devices are shown in U.S. Patent No. 5,356,420;
U.S. Patent No. 5,397,334; and U.S. Patent No. 5,439,473, all of which are hereby
incorporated herein by reference.

[0004] Lancing devices typically are intended either for a single use or for
multiple uses. Single-use lancing devices generally are disposed of after one use.
For example, in a hospital or clinic, it is desirable to provide a single-use lancing
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device that can be used on a patient and then disposed of to eliminate any risk of
infection to subsequent patients or caregivers from exposure to residual body fluids
remaining on the lancing device. Accordingly, single-use lancing devices oftentimes
include a disabling mechanism to prevent accidental or intentional re-use of the
device. Various forms of disabling mechanisms are available, and are well known in
the art. For example, the disabling mechanism may comprise a return spring for
retracting the sharp point of the lancet back into the housing after a single use,
break-away elements or a frangible link in the cocking or triggering mechanism to
prevent re-arming or re-firing the device after a single use, a locking element, and/or
a shield for blocking travel of the lancet.

[0005] Because single-use lancing devices normally are disposed of after one
use, they generally are relatively simple in construction so that they can be
economically manufactured in large quantities. However, most known single-use
lancing devices are too costly and/or are not true safety lancets. For example, many
single-use lancing devices include a housing, a lancet having a body and a tip, a
drive spring for propelling the lancet, an actuator for firing the drive spring, and a
retraction spring and disabling mechanism to prevent reuse of the lancing device.
With this number of parts, the cost of the lancing device is higher than most users
desire. And some other single-use lancing devices eliminate the retraction spring
and disabling mechanism to reduce cost. But then these lancing devices permit

reuse, so they are not true safety lancets.

[0006] Accordingly, a need exists for lancing devices that are simple in
construction and therefore low in cost. In addition, it would be desirable for such
lancing devices to include disabling means so that they cannot be reused. ltis to
the provision of lancing devices meeting these and other needs that the present
invention is primarily directed.

Summary of the Invention

[0007] Briefly described, the present invention provides a lancing device
having a housing, an activation/retraction control assembly, and a lancet. The
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lancet has a body, a puncturing tip that extends from the body, and a removable
sterility cap the covers the tip. The housing has a lancing opening through which the
puncturing tip extends in its fully extended position to puncture the skin. And the
activation/retraction control assembly includes structures that operate to drive the
lancet from a ready position to the fully extended position, and then to retract the
lancet so that the tip is back inside the housing.

[0008] Preferably, these three components include all of the structural
features of the lancing device, so no other parts are needed. In addition, these
three components preferably are made of molded plastic and can be easily
assembled together. In this way, the lancing device provides a reliable safety lancet
that is very inexpensive to produce.

[0009] The control assembly and the housing have cooperating engagement
structures that hold the control assembly in place relative to the housing in the ready
position. When a predetermined launch force is applied to a pressing member of
the control assembly, the cooperating engagement structures disengage, and the
control assembly and the lancet are thus launched in the lancing stroke. The
predetermined force is large enough to overcome the resistive force of the
cooperating engagement structures and launch the lancet with enough force to
ensure that it travels all the way to the fully extended position. In this way, the lancet
is driven to its puncturing position without the use of a drive spring.

[00010] In addition, the control assembly and the lancet have cooperating
releasable engagement structures that hold the lancet to the control assembly when
the lancet is driven from the ready position to the fully extended position. Butwhen
the lancet is stopped at its fully extended puncturing position, the cooperating
releasable engagement structures disengage as the launch force drives the control
assembly free of the lancet. The freed control assembly continues moving forward
until it is stopped, and then its angled retraction structures engage and retract the
lancet so that its puncturing tip is safely within the housing.
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[00011] In a first example embodiment, the cooperating engagement structures
are provided by detents on the housing inner walls and on control arms extending
from the pressing member of the control assembly. In addition, the lancing device
may include a second detent or other engagement structure for holding the control
assembly in its fully depressed position, to prevent retracting the control assembly
and reusing the lancing device.

[00012] The cooperating releasable engagement structures are provided by
notched sections of control fingers that extend from the pressing member of the
control assembly, and ramped protrusions on the body of the lancet. The notched
sections receive and hold the ramped protrusions so that the lancet and the control
assembly move together when the control assembly it depressed and launched. But
when the lancet is stopped in the fully extended position with the control member
being free to continue moving forward, the notched sections are driven downward
along the ramped protrusion. This forces the notched sections outward as they
move downward, in the process storing a charge in the control fingers, until they are
past the outermost part of the ramped protrusions. Now the notched sections are
disengaged from the ramped protrusions, which disables the lancing device from
reuse. When the control assembly reaches its fully depressed position, it is held in
there by the second engagement structure. The angled retraction structures are
provided by angled sections of the control fingers, and they are now engaged with
the ramped protrusions. The angled sections of the charged control fingers then
bias the lancet back up until the tip is back inside the housing.

[00013] In a second example embodiment, the releasable engagement
structures are switched between the control assembly and the lancet. In other
words, the notched sections are defined by the lancet body and the ramped
protrusions are defined by the control fingers, instead of vice versa. In addition, the
angled retraction sections are defined by the lancet body instead of the control
fingers. Nevertheless, in this configuration the lancing device operates in
substantially the same way as the first embodiment does.
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[00014] In a third example embodiment, the ramped protrusions together have
the shape of an inverted heart or letter “V.” And in a fourth example embodiment,
the ramped protrusions together are delta-shaped. In these configurations, each of
the ramped protrusions are generally wedge-shaped and have lock surfaces that
prevent the lancet from being pulled from engagement with the control assembly
when the user pulls the sterility cap off for use.

[00015] Accordingly, the lancing device may be provided as three (or another
small number) pieces of plastic that are easily assembled together. And the lancing
device does not need a drive spring, as conventional lancing devices do. In this
way, the lancing device is very inexpensive to manufacture as a single-use
disposable unit. In addition, the lancing device retracts the lancet after use and is
disabled from reuse, so it is a true safety lancet.

[00016] These and other aspects, features and advantages of the invention will
be understood with reference to the drawing figures and detailed description herein,
and will be realized by means of the various elements and combinations particularly
pointed out in the appended claims. It is to be understood that both the foregoing
general description and the following brief description of the drawings and detailed
description of the invention are exemplary and explanatory of preferred

embodiments of the invention, and are not restrictive of the invention, as claimed.
Brief Description of the Drawing Figures

[00017] FIGURE 1 is a perspective view of a lancing device according to a first

example embodiment of the invention.

[00018] FIGURE 2 is a perspective view of the lancing device of FIGURE 1
with a front sidewall of the housing cutaway, showing the lancing device in a ready

position.

[00019] FIGURE 3 is a perspective view of the lancing device of FIGURE 2,
showing the sterility cap removed and the activation/retraction control assembly
being pressed to activate the lancing device.
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[00020] FIGURE 4 is a perspective view of the lancing device of FIGURE 2,
showing the lancet activated and stopped in a fully extended position for puncturing.

[00021] FIGURE 5 is a side view of the lancing device of FIGURE 2, showing
the activation/retraction control assembly stopped after disengaging from the lancet
and continuing to travel after the lancet stopped.

[00022] FIGURE 6 is a right side view of an upper portion of the lancing device
of FIGURE 5 with a right sidewall of the housing cutaway.

[00023] FIGURE 7 is a perspective view of the lancing device of FIGURE 2,
showing the lancet retracted by the activation/retraction control assembly back into
the housing.

[00024] FIGURE 8 is a side view of a lancing device according to a second
example embodiment of the invention, showing the activation/retraction control
assembly being pressed to activate the lancing device.

[00025] FIGURE 9 is a side view of the lancing device of FIGURE 8, showing
the lancet stopped in a fully extended position for puncturing, and the

activation/retraction control assembly free to continue traveling.

[00026] FIGURE 10 is a side view of the lancing device of FIGURE 8, showing
the activation/retraction control assembly stopped.

[00027] FIGURE 11 is a side view of the lancing device of FIGURE 8, showing
the lancet retracted by the activation/retraction control assembly back into the
housing.

[00028] FIGURE 12 is a side detailed view of the interrelationship of the lancet
and the control assembly of a lancing device according to a third example

embodiment of the invention.
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[00029] FIGURE 13 is a side view of a lancing device according to a fourth
example embodiment of the invention, showing the activation/retraction control
assembly being pressed to activate the lancing device.

[00030] FIGURE 14 is a side view of the lancing device of FIGURE 13,
showing the lancet stopped in a fully extended position for puncturing, and the
activation/retraction control assembly free to disengage from the lancet and continue
traveling forward.

[00031] FIGURE 15 is a side view of the lancing device of FIGURE 13,
showing the lancet, after being disengaged from the activation/retraction control
assembly, now being retracted by the activation/retraction control assembly back
into the housing.

[00032] FIGURE 16 is a perspective view of the activation/retraction control
assembly of the lancing device of FIGURE 13.

[00033] FIGURE 17 is a perspective view of the lancet of the lancing device of
FIGURE 13.

[00034] FIGURE 18 is a side view of the lancing device of FIGURE 13.
Detailed Description of Example Embodiments

[00035] The present invention may be understood more readily by reference to
the following detailed description of example embodiments taken in connection with
the accompanying drawing figures, which form a part of this disclosure. It is to be
understood that this invention is not limited to the specific devices, methods,
conditions or parameters described and/or shown herein, and that the terminology
used herein is for the purpose of describing particular embodiments by way of
example only and is not intended to be limiting of the claimed invention. Also, as

nu

used in the specification including the appended claims, the singular forms “a,” “an,”
and “the” include the plural, and reference to a particular numerical value includes at
least that particular value, unless the context clearly dictates otherwise. Ranges

may be expressed herein as from “about” or “approximately” one particular value
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and/or to “about” or “approximately” another particular value. When such arangeis
expressed, another embodiment includes from the one particular value and/or to the
other particular value. Similarly, when values are expressed as approximations, by
use of the antecedent “about,” it will be understood that the particular value forms

another embodiment.

[00036] Referring now to the drawings, FIGURES 1 — 6 show a lancing device
10 according to a first example embodiment of the present invention. The lancing
device 10 is a single use, disposable device. In alternative embodiments, the
lancing device is adapted to accept replaceable lancets for use as a reusable
lancing device.

[00037] The lancing device 10 includes a housing 12, a lancet 14, and an
activation/retraction control assembly 16. Preferably, each of these componentsis a
single piece, so that the entire lancing device 10 consists of only three parts, thereby
keeping its cost low. Alternatively, the control assembly 16 may be manufactured
integrally as part of the housing 12 or the lancet 14, with thin-walled zones for
breaking into separate parts during use. Of course, the lancing device 10 may be
configured with additional components, or with these components made of multiple

pieces (e.g., with a plastic lancet body and a metal lancet needle), if desired.

[00038] In the depicted embodiment, the housing 12 is a single piece molded
of plastic having four sidewalls and a bottom/distal wall forming an interior space
with an open top/proximal end. In addition, the housing 12 has two flanges adjacent
the open top end that extend outwardly for positioning the user’s fingers during use.
The lancet 14 includes a body 18 and a sharp puncturing end 20. The lancet body
18 is movable along a guide structure 22, for example, two ridges on each of the
opposing front and back sidewalls of the housing 12 that define a channel that
receives the lancet body (see FIGURE 4). Alternatively, the guide structure may be
provided by one ridge on each sidewall that is received in a slot in each side of the
lancet body, one groove in each sidewall that receives the lancet body, etc. The
lancing device 10 is operable to extend the lancet puncturing end 20 through a
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lancing opening 24 in the bottom wall of the housing 12 to puncture the user's skin.
During shipping and storage, the puncturing end 20 is covered by a sterility cap 26
that is easily removed to use the lancing device 10.

[00039] Generally described, the control assembly 16 and the housing 12 have
at least one first set of cooperating engagement structures 34 and 35 for holding the
control assembly in a ready position. Preferably, the control assembly 16 and/or the
housing 12 also has at least one second cooperating engagement structure 36 for
holding the control assembly in a finished position after the lancing stroke.
Preferably, the second cooperating engagement structure 36 engages one of the
first cooperating engagement structures 35 to hold the control assembly in the
finished position, but a separate set of second cooperating engagement structures
may be provided, if so desired. In addition, the control assembly 16 and the lancet
14 have at least one set of cooperating releasable engagement structures 42 and 44
for releasably holding the lancet to the control assembly during the lancing stroke.
And the control assembly 16 has at least one angled retraction structure 40 for
retracting the lancet after the lancing stroke.

[00040] The control assembly 16 is configured for launching the lancet 14, but
only after a predetermined amount of force has been applied by the user to
overcome the resistive force of the first cooperating engagement structures 34 and
35. The control assembly 16 is configured so that the required launch force is large
enough that, once launched, the control assembly drives the lancet 14 into the skin
and all the way to its fully extended position. In addition, the control assembly 16 is
configured so that the required launch force is also large enough that, once the
lancet 14 is stopped in its fully extended position, the releasable engagement
structures 42 and 44 disengage and the control assembly continues to travel to its
finished position. Preferably, when the control assembly 16 is stopped in its finished
position, the second cooperating engagement structure 36 is engaged by one of the
first cooperating engagement structures 35 to hold the control assembly from being
pulled out of the housing 12 to reuse the lancing device 10. Now the control

assembly 16 and the lancet 14 are in relative positions so that the angled retraction
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structure 40 biases the lancet 14 back into the housing 12 so that the lancing device
10 cannot be reused.

[00041] In the depicted embodiment, the activation/retraction control assembly
16 is a single piece molded of plastic having a pressing member 28 with two (or
another number of) launch control arms 30 and two (or another number of) resilient
lancet control fingers 32 extending downward into the interior space of the housing
12. The pressing member 28 provides a surface for the user to depress with a
finger or palm of the hand, and preferably is sized and shaped to cover the open top
of the housing 12. The launch control arms 30 and the housing 12 include the first
set of cooperating engagement structures 34 and 35 (see FIGURES 2 and 6). If
desired, slots 38 may be provided in the housing 12 (and/or in the launch control
arms 30) for permitting slight deflection to facilitate disengagement of the
engagement structures 34 and 35 upon depression of the pressing member 28.

[00042] In a typical commercial embodiment, the cooperating engagement
structures 34, 35, and 36 are detents defined by the launch control arms 30 and the
housing 12, respectively. For example, the engagement structures 34 may be
female detents in the launch control arms 30 and the engagement structures 35
may be male detents on the housing 12, or vice versa. And the engagement
structures 36 may be female detents in the launch control arms 30, similar to and
spaced apart from the female detent engagement structures 34. Alternatively, the
cooperating engagement structures 34, 35, and 36 may be provided by other
conventional structures and/or in other quantities selected for carrying out the
purposes described herein. In one such alternative embodiment, the cooperating
engagement structures 34 and 35 are provided by thin-walled zones that fail under
the launch force when the pressing member 28 is depressed. And, of course, the
engagement structures 34 and 36 may be defined by the housing 12 and the
engagement structures 35 defined by the launch control arms 30, if desired.

[00043] In addition, the depicted embodiment has the cooperating releasable
engagement structures 42 and 44 provided by notched sections of the lancet control
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fingers 32 and ramped protrusions on the lancet body 18, respectively. The notched
sections 42 and the protrusions 44 are configured so that they are held together and
travel together until the lancet 14 is stopped in the fully extended position, at which
time the notches slide down the ramped protrusions, which pushes apart the
resilient lancet control fingers 32, until the notches are past the protrusions, leaving
the control assembly 16 free to continue traveling. Furthermore, the angled
retraction structures 40 are provided by angled sections of the lancet control fingers
32. The angled sections 40, which are now resiliently deflected outwardly, push
inwardly (to their neutral position) against the protrusions 44, which biases the lancet
14 upward and retracts it into the housing 12 after puncturing the skin. Alternatively,
the cooperating releasable engagement structures 42 and 44 and the angled
retraction structures 40 may be provided by other conventional structures and/or in
other quantities selected for carrying out the purposes described herein. In one
such alternative embodiment, the cooperating releasable engagement structures 42
and 44 are provided by a plurality of detents configured to withstand the launch
force when the lancet 14 enters the skin but to give and disengage when the lancet
is stopped in the fully extended position. In another alternative embodiment, the
cooperating releasable engagement structures 42 and 44 include thin-walled zones
that fail under the launch force when the lancet 14 is stopped.

[00044] The operation of the lancing device 10 will now be described. FIGURE
3 shows the lancing device 10 being activated. The user positions the bottom wall
of the housing 12 against the skin at the location where lancing is desired, the
depresses the pressing member 28 with a finger or the palm of a hand. Because of
the restraining engagement of the first cooperating engagement structures 34 and
35, the control assembly 16 does not readily move relative to the housing 12. The
user must apply a predetermined amount of force to the pressing member 28
sufficient to overcome the resistive force of the engaged detent structures 34 and
35. Once this predetermined force is applied, the control assembly 16 moves
rapidly downward, with the engagement of the notched sections 42 of the lancet
control fingers 32 and the ramped protrusions 44 of the lancet body 18 forcing the
lancet 16 rapidly downward too.
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[00045] Referring to FIGURE 4, the lancet 14 travels downward until the distal
face of the lancet body 18 contacts and is stopped by the inside face of the bottom
wall of the housing 12. This stops the travel of the lancet 14 in the fully extended
position, with the lancet puncturing end 20 extending through the housing's lancing
opening 24 and puncturing the skin.

[00046] In this way, the lancet 14 is driven manually by the energy of the user,
without a drive spring. This innovative design reduces the number of parts and the

size of the lancing device 10, contributing to a lower cost of manufacture.

[00047] The predetermined force required to overcome the detents 34 and 35
is selected to be large enough that, after the lancet 14 has been stopped, the
residual force is sufficient to overcome the resistive force of the engaged notched
sections 42 and protrusions 44. With the lancet 14 stopped in its fully extended
position shown in FIGURE 4, the notched sections 42 disengage from the
protrusions 44 as the control assembly 16 continues traveling downward to its stop
position shown in FIGURE 6. The control assembly 16 is then stopped, for
example, by the pressing member 28 contacting the housing 12.

[00048] The control assembly 16 is now held in its stopped position by the
restraining engagement of the second detent engagement structures 36 and the first
detent engagement structures 35, as shown in FIGURES 5 and 6. So now the
biasing engagement of the inwardly faced angled surfaces of the angled sections 40
of the control assembly 16 with the ramped protrusions 44 on the lancet body 18
retracts the lancet 14 back into the housing 12. And the resistive force of the
engaged detent structures 36 and 35 holds the control assembly 16 in place
depressed into the housing 12. In this way, the lancing device 10 is disabled so that
it cannot be reused, resulting in a true safety lancet.

[00049] In alternative embodiments, the activation/retraction control assembly
16 may be provided with the releasable engagement structures 42 and 44 and the
retraction structure 40 in other configurations for achieving substantially the same
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result of activating the lancet and then retracting it so that the lancing device is
disabled. For example, the notches and ramped protrusions of the control fingers
and the lancet body may be switched, and the angled sections may be provided on
the lancet body instead of on the control fingers to accomplish the inventive concept

of the present invention.

[00050] FIGURE 8 shows a lancing device according to a second example
embodiment of the invention that implements this same inventive concept. The
lancing device 110 has a housing 112, a lancet 114, and an activation/retraction
control assembly 116. In this embodiment, the lancet control fingers 132 include the
ramped protrusions 144 and the lancet body 118 includes the notched sections 142
and the angled sections 140.

[00051] FIGURES 8 — 11 show the operation of the lancing device 110, which
occurs in substantially the same fashion as the operation of the lancing device 10 of
the firstembodiment. In FIGURE 8, the activation/retraction control assembly 116 is
being pressed to activate the lancing device. In FIGURE 9, the lancet 114 is
stopped in a fully extended position for puncturing, and the control assembly 116 is
free to continue traveling. In FIGURE 10, the control assembly 116 is stopped. And
in FIGURE 11, the lancet 114 is retracted by the control assembly 116 back into the
housing 112. '

[00052] FIGURE 12 shows part of a lancing device according to a third
example embodiment of the invention that is similar to the first example
embodiment. In this embodiment, however, the lancet body 218 includes ramped
protrusions 244 that together have the general shape of an inverted “V” or heart.
And the lancet control fingers 232 have two notched sections 242 that cooperatively
conform generally to the shape of the ramped protrusions 244. In other words, the
ramped protrusions 244 have first angled releasable engagement surfaces 244a
and second lock surfaces 244b, preferably at an angle to each other of ninety
degrees or less. And the notched sections 242 have first angled releasable
engagement surfaces 242a and second lock surfaces 242b, preferably at an angle
to each other of ninety degrees or less. In this way, the second lock surfaces 242b
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of the notched sections 242 form a positive one-way lock with the second lock
surfaces 244b of the ramped protrusions 244. So when the user pulls the sterility
cap off the lancet 214 for use, the lancet's ramped protrusions 244 are not
inadvertently pulled from engagement with the lancet control finger's notched
sections 242.

[00053] FIGURES 13 - 18 show a lancing device 310 according to a fourth
example embodiment of the invention that is similar to the third example
embodiment just described. Thus, the lancing device 310 includes a housing 312, a
control assembly 316 with control fingers 332 having notched sections 342 and
angled retraction sections 340, and a lancet 314 having a body 318 and ramped
protrusions 344. In this embodiment, however, the ramped protrusions 344 together
are delta-shaped. Similarly to the third embodiment, the second lock surfaces 342b
of the notched sections 342 form a positive one-way lock with the second lock
surfaces 344b of the ramped protrusions 344 so that removing the sterility cap 326
does not pull the lancet’s ramped protrusions 244 from engagement with the lancet
control finger's notched sections 242.

[00054] In addition, the sterility cap 326 defines one or more stop surfaces 346
that extend beyond the dimension of the housing’s lancing opening 324 to prevent
the sterility cap from being inserted through the opening far enough to force the
control assembly 316 back to the ready position. For example, the stop surfaces
346 may be defined by two or another number of wedge-shaped protrusions on the
sterility cap 326.

[00055] FIGURES 13 —15 show the operétion of the lancing device 310, which
occurs in substantially the same fashion as the operation of the lancing device 10 of
the first embodiment. In FIGURE 13 the activation/retraction control assembly 316
being pressed to activate the lancing device. In FIGURE 14 the lancet 314 is
stopped in a fully extended position for puncturing, and the activation/retraction
control assembly 316 is free to disengage from the lancet and continue traveling
forward. And in FIGURE 15 the lancet 314, after being disengaged from the
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activation/retraction control assembly 316, is now being retracted by the
activation/retraction control assembly back into the housing 312.

[00056] In an alternative embodiment, the control assembly and the lancet are
manufactured as a single integral piece, without the lancet-control assembly
disengagement feature described herein, but with the detents or other cooperating
engagement structures. And in another alternative embodiment, the lancing device
is provided with a drive spring (without the detents or other cooperating engagement
structures), but the control assembly and the lancet are provided with the
cooperating releasable engagement structures.

[00057] While the invention has been described with reference to preferred
and example embodiments, it will be understood by those skilled in the art that a
variety of modifications, additions and deletions are within the scope of the
invention, as defined by the following claims.
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CLAIMS
What is claimed is:
1. A lancing device, comprising:
a housing;

a lancet having a lancet body and a puncturing tip extending therefrom,
wherein the lancet travels through a lancing stroke from a ready position to a fully
extended position with the tip extending out of the housing;

a control assembly that engages the lancet; and

at least one set of first cooperating engagement structures configured to hold
the control assembly in the ready position when less than a predetermined user-
applied launch force is applied to the control assembly and to permit movement of
the control assembly in the lancing stroke when the launch force is applied to the

control assembly,

wherein in use when the user-applied launch force is applied to the control
assembly, the first cooperating engagement structures disengage and the launch
force propels the lancet through the lancing stroke.

2. The lancing device of Claim 1, wherein the control assembly has at least one
control arm that extends into the housing, and the first cooperating engagement
structures are defined by the control assembly and the housing.

3. The lancing device of Claim 1, wherein the first cooperating engagement
structures comprise detent elements.

4, The lancing device of Claim 1, further comprising at least one second
engagement structure configured to hold the control assembly in a finished position.
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5. The lancing device of Claim 4, wherein the second engagement structure
engages one of the first cooperating engagement structures to hold the control
assembly in the finished position, and the first cooperating engagement structures
and the second engagement structure comprise detent elements.

6. The lancing device of Claim 1, wherein the first cooperating engagement
structures are configured so that the launch force alone propels the lancet through
the lancing stroke without a drive spring.

7. The lancing device of Claim 1, wherein the first cooperating engagement
structures are configured so that the launch force disengages the lancet from the
control assembly when the lancet stops in the fully extended position.

8. The lancing device of Claim 1, wherein the control assembly has a pressing
member to which the user-applied launch force is applied to activate the lancing
device.

9. The lancing device of Claim 1, wherein the control assembly includes at least
one control finger that extends into the housing and releasably engages the lancet,
and at least one control arm that extends into the housing, further comprising at
least one second engagement structure configured to engage one of the first
cooperating engagement structures to hold the control assembly in a finished
position, and wherein the first cooperating engagement structures and the second
engagement structure are defined by the control arm and the housing.
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10.  Alancing device, comprising:
a housing;

a lancet having a lancet body and a puncturing tip extending therefrom,
wherein the lancet travels to a fully extended position with the tip extending out of
the housing, and the lancet body has a first releasable engagement structure; and

a control assembly having a second releasable engagement structure that
cooperates with the first releasable engagement structure to releasably engage the
lancet, wherein upon the application of a launch force the control assembly drives
the lancet to the fully extended position,

wherein in use the first and second cooperating releasable engagement
structures hold the control assembly and the lancet together as the lancet travels
toward the fully extended position, but when the lancet stops in the fully extended
position then the launch force disengages the lancet from the control assembly.

11.  The lancing device of Claim 10, wherein the control assembly has at least
one resilient control finger that extends into the housing and that defines the second

releasable engagement structure.

12.  The lancing device of Claim 11, wherein the first and second cooperating
releasable engagement structures comprise at least one notched section and at

least one ramped protrusion.

13.  The lancing device of Claim 12, wherein when the lancet stops in the fully
extended position, the resilient control finger continues moving under the launch
force, so that the notched section rides along the ramped protrusion and is deflected
away from the ramped protrusion until the notched section moves past and is free of

the ramped protrusion.
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14. The lancing device of Claim 13, wherein the resilient control finger includes
an angled retraction section, the angled section is charged when the control finger s
deflected to free the lancet from the control assembly, and the charged angled
section engages and biases the lancet to retract the lancet from the fully extended
position.

15.  The lancing device of Claim 10, further comprising a retraction element
configured to engage the lancet after disengagement from the control assembly and
retract the lancet tip into the housing.

16.  The lancing device of Claim 15, wherein the control assembly has at least
one resilient control finger that extends into the housing, and the retraction element

comprises an angled section of the control finger.

17.  The lancing device of Claim 15, wherein the lancing device includes a set of
cooperating engagement structures configured to hold the control assembly in a
finished position disengaged from the lancet so that the control assembly does not
move with the lancet when the lancet is being retracted.

18. The lancing device of Claim 10, wherein either the first or the second
cooperating releasable engagement structure comprises at least two ramped
protrusions together forming the general shape of an inverted heart, an inverted “V”,

or a delta.
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19.  The lancing device of Claim 18, wherein the lancet includes a removable
sterility cap, and the first and the second cooperating releasable engagement
structures have cooperating lock surfaces the prevent the lancet from being pulled
from engagement with the control assembly when the sterility cap is removed.

20. Alancing device, comprising:
a housing;

a lancet having a lancet body and a puncturing tip extending therefrom,
wherein the lancet travels through a lancing stroke from a ready position to a fully
extended position with the tip extending out of the housing, and the lancet body has

a first releasable engagement structure;

a control assembly having a second releasable engagement structure that
cooperates with the first releasable engagement structure to releasably engage the
lancet; and

at least one set of first cooperating engagement structures configured to hold
the control assembly in the ready position when less than a predetermined user-
applied launch force is applied to the control assembly and to permit movement of
the control assembly in the lancing stroke when the launch force is applied to the
control assembly,

wherein in use when the user-applied launch force is applied to the contro!
assembly, the first cooperating engagement structures disengage and the launch
force propels the lancet through the lancing stroke, and the first and second
cooperating releasable engagement structures hold the control assembly and the
lancet together as the lancet travels toward the fully extended position, but when the
lancet stops in the fully extended position then the launch force disengages the
lancet from the control assembly.
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21. The lancing device of Claim 20, wherein the control assembly includes at
least one resilient control finger that extends into the housing and defines the
second releasable engagement structure, and at least one control arm that extends
into the housing, further comprising at least one second engagement structure
configured to engage one of the first cooperating engagement structures to hold the
control assembly in a finished position, and wherein the first cooperating
engagement structures and the second engagement structure are defined by the
control arm and the housing.

22.  The lancing device of Claim 21, wherein the first cooperating engagement
structures and the second engagement structure comprise detent elements, and the
first and second cooperating releasable engagement structures comprise at least

one notched section and at least one ramped protrusion.

23.  The lancing device of Claim 21, wherein the resilient control finger includes
an angled retraction section that deflects and charges when the lancet disengages
from the control assembly, and the charged angled section engages and biases the
lancet to retract the lancet from the fully extended position.



WO 2006/004664 PCT/US2005/022739
1/11

6

Fig 7




WO 2006/004664 PCT/US2005/022739

211
28
10
3 yd
| 4
e s
N u
2 ﬂ
19—\ /
\\\ \38
\ 7
%,, - N T 44
12— N
: \/ ~—18
24 20
Ficg. 7
22

4
\ >
Y‘ N
42\\R / :
/ §\\-—44
12\
24 /

Fig. 7



WO 2006/004664 PCT/US2005/022739
3/11

%
/]
/]

L]
L/

_//

42 S
X
y

N
N

s AT
/12 N 4 N 4
36— - N
34_/ = A \\“”""'40
/\/ N N /12
42__/ 4
10/1 dl /




WO 2006/004664 PCT/US2005/022739
4/11

( )
;P/ ] % %
L]
//ﬁ - “ 9
144—1 149 _—)
/|
118 7
114~ o
. d N~/
140 .
n—" ,
1T ”2/ AT
/ 4§ - /4 l:l’g- 9

] 4 2 A
/]
4 4
4
4
€ — ] <
e 114\?
\ ; /
1" = 19— CZZZZZT Yz

7. 7 Fig. 17



WO 2006/004664 PCT/US2005/022739
5/11

242q \232

2444
244

244b 949

942h 213/ 1M

Fig. 17



WO 2006/004664

6/11

PCT/US2005/022739

s . >
LRS- S S
2 \L { M N /
\ N ) ) |
N & = =
///////////////%//ﬁ//y//////aw 7]
;
f

/ /I/lllll'lll/lj/l 2277,
%,

V-

D&

//

4,

|

PN

4

I ATITTIINNNS.

N
NN

OONONNN

NN\N

7NN N

77
% //;llllllllllO'M'II,,l

//////ﬁW////////f 7777

|

oJ
-
N

32¢



WO 2006/004664 PCT/US2005/022739
7/11

= e
« ‘S:;) M
\I“ &}
Y
NN ;
\\S s - x
T i i s >

T \B

% <
% NN NN =
7 N 2 }

Ni=
A%, 777
,/

h
g

1]/
AN ™y, 0, /X
7/ RN
v%(

g
/ 7777, 7

K«
é'/t/' V777777
%/IA‘\\\\ | - 7

AL TR v
"/V’,‘xt\‘\? 2 L2777 777 7L A
&K =




WO 2006/004664 PCT/US2005/022739

8/11

Fig, 1S

<9
S
aJN

242k

X\Q TS N
\

////////////////////////

//////////////////{/////ﬂl—Z&
/ \

D

AN Xl Ny

ARy
NN \\\\\\\\\\\\ .“SD’

i AN

V7 ) /

A%%%%%%%%%%%Ziwx
T




PCT/US2005/022739

WO 200




PCT/US2005/022739

WO 2006/004664

10/11




WO 2006/004664

) (8

/

-

11/11

PCT/US2005/022739

e

A
N
M

A\ \

A




INTERNATIONAL SEARCH REPORT

International application No.

PCT/US05/22739

A, CLASSIFICATION OF SUBJECT MATTER
IPC(7) A61B 17/32
USCL 606/181

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

U.8. :606/181, 182, 183; 604/220, 209

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Relevant to claim No.

Category * Citation of document, with indication, where appropriate, of the relevant passages
US 4,375,815 A (BURNS) 08 March 1983 (08.03.1983), Column 3, line 65 - Column 4, line | 1-3, 6-11, 15, 17, 20
24, Figures 5 and 6.
X US 5,707,384 A (KIM) 13 January 1998 (13.01.1998), Figures 3A-3C. 1-3,8
A US 2003/0158568 Al (MARSHALL et al.) 21 August 2003 (21.08.03), Figures 14, 1,3,6,8
X US 5,755,733 A (MORITA) 26 May 1998 (26.05.1998), Figures 10, 11, 19. 14,8

D Further documents are listed in the continuation of Box C,

[:I See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not cansidered to be of
particular relevance

‘B”  ealier application ar patent published on or after the international filing date

“L”  document which may throw doubis on priority claim(s) or which is cited to
establish the publication date of another citation or other special reason (as
specified)

“0”  document referring to an oral disclosure, use, exhibition or other means

“P"  document published prior to the intemational filing date but later than the
priority date claimed

v Iater document published after the intemational filing date or priority date
and not in conflict with the application but cited to understand the
principle or theory underlying the invention

X document. of particular relevance; the claimed invention cannot be
considered novel or canmot be considered to involve an inventive step
when the document is taken alone

“y” document of particular relevance; the claimed invention cannot be

. considered to involve an inventive step when the document is combined
with one or more other such documents, such combination being obvious
toa person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

17 October 2005 (17.10.2005)

Date of mailing of the international search report

15 NOV 2005 -

Name and mailing address of the ISA/US
Mail Stop PCT, Attn: ISA/US
Commissioner for Patents

P.0.Box 1450
Alexandria, Virginia 223131450

Facsimile No. (703) 305-3230

Authdrized officer 77 /ﬁ(l /éﬁ
Anhtuan NQW

Telephone No. 571-272-4963

Form PCT/ISA/210 (second sheet) (April 2005)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

