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PRIME AND FIRE LANCING DEVICE WITH NON-
CONTACTING BIAS DRIVE AND METHOD

PRIORITY
[0001] This application claims the benefits of priority of U.S. Provisional Patent
Application S.N. 61/052,064 filed on May 9, 2008.

BACKGROUND

[0002] Conventional lancing deﬁices generally have a rigid housing, various operating
mechanisms and a lancet that can be armed and launched so as to briefly protrude from
one end of the lancing device. For example, conventional lancing devices can include a
lancet that is mounted within a rigid housing such that the lancet is movable relative to the
rigid housing along a longitudinal axis thereof. Typically, the lancet is spring loaded and
launched, upon release of the spring, to penetrate (i.e., “lance”) a target site (e.g., a dermal
tissue target site). A bodily fluid sample (e.g., a whole blood sample) can then be
expressed from the penetrated target site for collection and analysis.

[0003] Conventional lancing devices typically require a user to arm the lancing device,
urge the lancing device against a target site, and then press a button or other switch to
manually activate the lancing device such that a lancet within the device is launched (also
referred to as “fired”) towards the target site. The lancet then penetrates (e.g., lances) the
target site, thereby creating an opening for the expression of a bodily fluid sample.

[0004] The arming and launching of conventional lancing devices involves a multitude of
complicated mechanisms that result in the lancing device being relatively large in size,
costly to manufacture and cumbersome to operate. In addition, the operation of
conventional lancing device mechanisms can induce both vibrations within the lancing

device and sounds that increase the level of pain perceived by a user.

SUMMARY OF THE DISCLOSURE

[0005] Applicants have recognized a need for a lancing device that is relatively

inexpensive to manufacture and easily operated. Such device must be also produce a
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minimal amount of vibration and/or sound during use, thereby decreasing the level of pain
perceived by a user.

[0006] In accordance with one aspect, there is provided a lancing device that includes a
first housing, second housing, movable member, lancet, and lancet depth adjustment
member. The first housing has spaced apart proximal and distal ends disposed along a
longitudinal axis. The second housing is disposed in the first housing in a fixed
relationship with the first housing. The movable member is disposed in the second
housing and configured for movement along the longitudinal axis and in the first housing.
The lancet is coupled to the movable member. The lancet depth adjustment member is
captured by both the first and second housings so that the lancet depth adjustment member
is rotatable relative to both housings to provide for a plurality of stop surfaces to the
movable member.

[0007] In yet another aspect, a lancing device is provided that includes a first housing,
second housing, movable member, bias member, first actuator, second actuator, and a
lance. The first housing has spaced apart proximal and distal ends disposed along a
longitudinal axis. The second housing is disposed in the first housing in a fixed
relationship with the first housing. The movable member is disposed in the second
housing and configured for movement along the longitudinal axis in the first housings.
The bias member is located in the second housing to bias the moveable member in a
direction towards the distal end. The first actuator is coupled to the movable member so
that the movable member is positioned proximate the proximal end in a primed-position.
The second actuator is carried on a portion of the first actuator, the second actuator
configured to allow the movable member to move from the primed-position to a position
proximate the distal end. The lancet is coupled to the movable member.

[0008] In yet a further aspect, a lancing device is provided that includes a housing, a
lancet, a movable member, and a collet. The housing has spaced apart proximal and distal
ends disposed along a longitudinal axis. The lancet has a body and a lancing projection, at
least the body being disposed in the housing. The movable member is disposed in the
housing and configured for movement along the longitudinal axis. The moveable member
includes a plurality of arms extending away from the longitudinal axis. The collet is
mounted on the plurality of arms for movement of the collet along the longitudinal axis on

* the plurality of arms from a first position of the collet in which the plurality of arms
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constrains the body of the lancet from movement and a second position of the collet in
which the body of the lancet is free to move without constraint by the plurality of arms.

[0009] In an embodiment, the lancing device further includes: a first bias member located

. - in the second housing to bias the moveable member in a direction towards the distal end; a
first actuator coupled to the movable member so that the movable member is positioned
proximate the proximal end in a prime position; and a second actuator carried on a portion
of the first actuator, the second actuator configured to allow the movable member to move
from the prime position to a position proximate the distal end.

[0010] In an embodiment, the moveable member has a plurality of arms extending away
from the longitudinal axis towards the distal end; and the lancing device further includes: a
collet mounted on the plurality of arms for movement of the collet along the longitudinal
axis on the plurality of arms from a first position of the collet in which the plurality of
arms constrains the body of the lancet from movement and a second position of the collet
in which the body of the lancet is free to move without constraint by the plurality of arms.

[0011] In an embodiment, the lancing device further includes a lancet ejection mechanism
including a third actuator mounted to the first housing. The third actuator being disposed
in: a first position in which the third actuator is disengaged from both the lancet depth
adjustment member and the moveable member, and a second position in which the third
actuator is connected to the moveable member with the depth adjustment member in a
specific position so that a portion of the third actuator is displaced partially in a groove
formed on a circumferential portion of the depth adjustment member to move the
moveable member towards the distal end to eject the lancet.

[0012] In an embodiment, the lancing device further includes: a collar disposed between
the depth adjustment member and the collet, the collar configured to prevent movement of
the collet towards the distal end.

[0013] In an embodiment, the lancing device further includes: a cap to cover an aperture
in which the lancet can extend from the depth adjustment member, the cap being
connected to the depth adjustment member.

[0014] In an embodiment, the first housing includes two halves connected together.

[0015] In an embodiment, the second housing includes a unitary member connected to a

positioning band coupled to the first housing, the second housing having at least one
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groove that extends through the unitary member along the longitudinal axis to allow
communication from the inside of the second housing to the inside of the first housing.

[0016] In an embodiment, the lancing device further includes: a second bias member
configured to bias the moveable member in a direction towards the proximal end.

[0017] In an embodiment, the moveable member includes at least one return arm that
extends through the groove so that the moveable member is guided by the at least one
return arm along a path defined by a groove.

[0018] In an embodiment, the second bias member includes a helical spring disposed
outside the second housing and connected to the at least one return arm.

[0019] In an embodiment, the lancing device further includes: a third bias member
coupled to the moveable member to bias the collet in a direction towards the distal end.

[0020] In an embodiment, the first bias member is selected from a group consisting of
springs, magnets, or combinations thereof.

[0021] In an embodiment, the second bias member is selected from a group consisting of
springs, magnets, or combinations thereof.

[0022] In yet another aspect, a method of operating a lancet can be achieved translating,
via a hand, a movable member disposed inside a housing along a longitudinal axis in a
first direction to a prime position in which the movable member is locked into a prime
position against a force biasing the moveable member in a second direction opposite the
first direction; unlocking, with the same hand, the moveable member from the prime
position to allow the biasing force to cause the moveable member to move a lancet
constrained to the moveable member in the second direction towards a target site; rotating
a collar about the housing with the same hand until a groove is aligned with an ejection
actuator; and moving, with the same hand, the ejection actuator into the groove to move
the moveable member into a position in which the lancet is no longer constrained to the
moveable member.

[0023] In yet a further aspect, a lancing device is provided that includes first and second
housings, a moveable member, and a depth adjustment member. The first housing has
spaced apart proximal and distal ends disposed along a longitudinal axis. The second
housing is disposed in the first housing in a fixed relationship with the first housing. The
movable member is disposed in the second housing and configured for movement along -

the longitudinal axis . The lancet depth adjustment member limits a trave] of the movable
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member along the longitudinal axis towards the distal end. The lancet depth adjustment
member is captured by both the first and second housings so that the lancet depth
adjustment member is rotatable relative to both housings to provide for a plurality of stop
surfaces to the movable member.

[0024] In yet a further aspect, a lancing device is provided that includes first and second
housings, 2 moveable member, a lancet, and a collet. The first housing has spaced apart
proximal and distal ends disposed along a longitudinal axis. The second housing is
disposed in the first housing in a fixed relationship with the first housing. The movable
member is disposed in the second housing and configured for movement along the
longitudinal axis . The movable member is disposed in the second housing and configured
for movement along the longitudinal axis. The moveable member includes a plurality of
arms extending away from the longitudinal axis towards the distal end. The lancet has a
body and a projection extending from the body of the lancet, the body of the lancet
capable of being disposed in a volume defined by the plurality of arms of the moveable
member. The collet is mounted on the plurality of arms for movement of the collet along
the longitudinal axis on the plurality of arms from a first position of the collet in which the
plurality of arms constrains the body of the lancet from movement and a second position
of the collet in which the body of the lancet is free to move without constraint by the
plurality of arms.

[0025] These and other embodiments, features and advantages will become apparent to
those skilled in the art when taken with reference to the following more detailed
description of the invention in conjunction with the accompanying drawings that are first

briefly described.

BRIEF DESCRIPTION OF THE FIGURES

[0026] The accompanying drawings, which are incorporated herein and constitute part of
this specification, illustrate presently preferred embodiments of the invention, and,
together with the general description given above and the detailed description given
below, serve to explain features of the invention (wherein like numerals represent like

elements), of which:
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[0027] Figure 1 is an exploded view of a lancing device, according to an embodiment
described and illustrated herein.

[0028] Figure 2 illustrates two perspective views of a cap, according to an embodiment
described and iltustrated herein.

[0029] Figure 3 illustrates two perspective views of a lancet depth adjustment member,
according to an embodiment described and illustrated herein.

[0030] Figure 4 illustrates two perspective views of a collar, according to an embodiment
described and illustrated herein.

[0031] Figure 5 illustrates two perspective views of a collet, according to an embodiment
described and illustrated herein.

[0032] Figure 6A illustrates two perspective views of a movable member, according to an
embodiment described and illustrated herein.

[0033] Figure 6B illustrates two perspective views of a magnet holder, according to an
embodiment described and illustrated herein.

[0034] Figure 7 illustrates two perspective views of a second housing, according to an
embodiment described and illustrated herein.

[0035] Figure 8 illustrates two perspective views of a second actuator, according to an
embodiment described and illustrated herein.

[0036] Figure 9 illustrates two perspective views of a first actuator, according to an
embodiment described and illustrated herein.

[0037] Figure 10 illustrates two perspective views of a third actuator, according to an
embodiment described and illustrated herein.

[0038] Figure 11 illustrates two perspective views of a first housing bottom half,
according to an embodiment described and illustrated herein.

[0039] Figure 12 illustrates two perspective views of a first housing top half, according to
an embodiment described and illustrated herein.

[0040] Figure 13 illustrates two perspective views of a band, according to an embodiment
described and illustrated herein.

[0041] Figures 14A-14D illustrates a sequence of steps used in setting an eject position
and opening the cap of a lancing device, according to an embodiment described and

illustrated herein.
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[0042] Figures 15A-15E illustrate a sequence of steps used in capping a lancet in a lancing
device, according to an embodiment described and illustrated herein.

[0043] Figures 16A-16F include detailed cross sectional and perspective views of a
lancing device before and after a lancet is ejected, according to an embodiment described
and illustrated herein.

[0044] Figures 17A-17D illustrate a sequence of steps used in loading a lancet into.a
lancing device and setting its penetration depth, according to an embodiment described
and illustrated herein.

[0045] Figures 18A-18E illustrate a sequence of steps used in priming a lancing device,
according to an embodiment described and illustrated herein.

[0046] Figures 19A-19G illustrate a sequence of steps used in firing a lancing device,

according to an embodiment described and illustrated herein.

DETAILED DESCRIPTION OF THE FIGURES

[0047] The following detailed description should be read with reference to the drawings,
in which like elements in different drawings are identically numbered. The drawings,
which are not necessarily to scale, depict selected embodiments and are not intended to
limit the scope of the invention. The detailed description illustrates by way of example,
not by way of limitation, the principles of the invention. This description will clearly
enable one skilled in the art to make and use the invention, and describes several
embodiments, adaptations, variations, alternatives and uses of the invention, including
what is presently believed to be the best mode of carrying out the invention.

[0048] Figure 1 is an exploded view of a lancing device 100, according to an embodiment
described and illustrated herein. Lancing device 100 includes cap 200, lancet depth
adjustment member 300 (which can also be referred to as a depth adjuster), collar 400
(which can also be referred to as a shroud), collet 500, third bias member 102 (which can
also be referred to as a collet spring), movable member 600 (which can also be referred to
as a holder), first bias members (which include floating magnet 114, fixed magnet 116,
and magnet holder 1400), second housing 700 (which can also be referred to as a chassis),
second bias member 106 (which can also be referred to as a return spring), second actuator
800 (which can also be referred to as a firing assembly), first actuator 900 (which can also

be referred to as a priming assembly), third actuator 1000 (which can also be referred to as
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an eject assembly), first housing bottom 1100, first housing top 1200, and band 1300.
Lancing device 100 includes a proximal end 108 and a distal end 110, which includes first
housing top 1200 on the top side, and first housing bottom 1100 on the bottom side. As
used herein, the term “proximal” indicates. a position closest to the hand of the user or
operator and the term “distal” indicates a position spaced apart and away from the user or
operator. Also, as used herein, the term “collet” represents a collar and in some
embodiments, can also be configured as a split cone type device similar to those used to
hold workpieces but is not in any manner limited to this configuration.

[0049] When assembled, second housing 700, first housing bottom 1100, first housing top
1200, and band 1300 are fixedly attached to each other, while cap 200, lancet depth
adjustment member 300, collar 400, collet 500, third bias member 102, movable member
600, first bias members (which include floating magnet 114, fixed magnet 116, and
magnet holder 1400), second bias member 106, second actuator 800, first actuator 900,
and third actuator 1000 are coupled, but are free to move in accordance with the
description provided herein.

[0050] As illustrated in Figure 1, cap 200, lancet depth adjustment member 300, collar
400, collet 500, third bias member 102, movable member 600, second housing 700,
second bias member 106, and band 1300 are assembled along an axis L-L running from
lancing device proximal end 108 to lancing device distal end 110, while first housing top
1200, first actuator 900, third actuator 1000, second actuator 800, and first housing bottom
1100 are assembled along an axis Y-Y running perpendicular to axis L-L. Cap 200, lancet
depth adjustment member 300, collar 400, collet 500, third bias member 102, movable
member 600, first bias members (which include floating magnet 114, fixed magnet 116,
and magnet holder 1400), second housing 700, second bias member 106, second actuator
800, first actuator 900, third actuator 1000, first housing bottom 1100, first housing top
1200, and band 1300 are generally snapped together, but can also be attached by a suitable
technique such as, for example, screws, adhesives or thermal bonding, such as ultrasonic
welding. In an embodiment, first housing top 1200, band 1300, and first housing bottom
1100 are attached using ultrasonic welding along their point of contact. Reasonably tight
clearances are preferably maintained between the components of lancing device 100. In an

embodiment, movable member 600 travels inside second housing 700 along an axis
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between lancing device proximal end 108 and lancing device distal end 110, with a
clearance of approximately less than about 0.01 inches.

[0051] As described below, cap 200, lancet depth adjustment member 300, collar 400,
collet 500, third bias member 102, movable member 600, first bias members (which
include floating magnet 114, fixed magnet 116, and magnet holder 1400), second housing
700, second bias member 106, second actuator 800, first actuator 900, third actuator 1000,
first housing bottom 1100, first housing top 1200, and band 1300 are operatively
connected such that a target site (e.g., a user’s skin target site) can be lanced with a lancet
(e.g., lancet L that includes lancet needle N) held within lancing device 100. In this
regard, lancing device 100 is configured to launch lancet L such that lancet needle N
lances a target site with first actuator 900 being configured to prime lancing device 100
prior to firing lancing device 100 (i.e., prior to launching lancet L)), while second actuator
800 is configured to actuate the firing of lancing device 100. Furthermore, lancet depth
adjustment member 300 is configured for a user to select a predetermined needle
penetration depth into a target site.

[0052] Lancing device 100 can be any suitable size but can be beneficially sized to fit
within the palm of a user’s hand and has, therefore, a typical but non-limiting length in the
range of 50 mm to 70 mm and a typical but non-limiting width in the range of about 10

-mm to about 20 mm. Such a compact size is beneficial in that it requires less storage
space and is less conspicuous than conventionally sized lancing devices.

[0053] Figure 2 illustrates two perspective views of cap 200, according to an embodiment
described and illustrated herein. Cap 200 includes wall 202, top 204, hinge 206, hinge
pocket 208, latch 210, opening 212, and contour 214. Top 204 is connected along its
perimeter to wall 202, and includes opening 212 and contour 214. Opening 212 allows
lancet L to access a target site when it is launched. Contour 214 conforms to the target
site, and enhances collection of sample from the target site. Hinge 206 includes hinge
pocket 208 and allows cap 200 to be pivotally attached to lancet depth adjustment member
300. In an embodiment, hinge 206 can be temporarily removed from lancet depth
adjustment member 300, i.e. for cleaning or replacement. Latch 210 can be used to
removably fasten cap 200 to lancet depth adjustment member 300. Cap 200 can be at least
partially clear or opaque, and can be made using rigid or flexible materials. For example, -

cap 200 can be injection molded using rigid thermoplastics, such as, for example, ABS,
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polycarbonate, acrylic, or polystyrene, or it can be injection or reaction injection molded
using thermoplastic or thermosetting elastomers.

[0054] Figure 3 illustrates two perspective views of lancet depth adjustment member 300,
according to an embodiment described and illustrated herein. Lancet depth adjustment
member 300 includes depth indicator 302, depth adjuster hinge 304, clasp 306, chassis
engaging ribs 308, groove 310, depth stop 312, rotational stop 314, loading stop 316, and
aperature 318. Depth indicator 302 includes a series of indicia, such as, for example,
symbols, numerals or letters, and is correlated to lancet penetration depth. Depth indicator
302 can be etched, printed, or otherwise fixed to the surface of lancet depth adjustment
member 300. Depth adjuster hinge 304 is used to attach lancet depth adjustment member
300 to cap 200, and typically mates with a feature on cap 200, such as, for example, hinge
206 and hinge pocket 208. Clasp 306 mates with a feature on cap 200, such as, for
example, latch 210. Chassis engaging ribs 308 interact with features on second housing
700, positioning lancet depth adjustment member 300 at distinct rotational locations that
correlate to depth indicator 302. As discussed in reference to Figure 7, chassis engaging
ribs 308 engage depth detent 726 of chassis or second housing 700, and position lancet
depth adjustment member 300 at distinct rotational locations about the second housing
700. As lancet depth adjustment member 300 is rotated to distinct rotational locations (as
indicated by depth indicator 302), depth stop 312 (of Fig. 3) is aligned to stop forward
motion of movable member 600 (Fig. 6A) and lancet L when lancing device 100 is fired.
Depth stop 312 includes a series of steps of increasing depth, as measured along axis L-L,
correlating to depth indicator 302. Rotational stop 314 is connected to the final depth stop
312 and limits the rotation of depth indicator 302. Lancet depth adjustment member 300
includes groove 310. As is discussed later in respect to Figures 14-20, lancet depth
adjuStment member 300 is rotated to align groove 310 with depth window 1205 during the
process of loading or unloading lancets into lancing device 100. When groove 310 is
positioned for loading or unloading, loading stop 316 is positioned to stop motion of
movable member 600 towards lancing device proximal end 108. Lancet depth adjustment
member 300 can be at least partially clear or opaque, and can be made using a suitable
rigid or flexible material. For example, lancet depth adjustment member 300 can be

injection molded using rigid thermoplastics, such as, for example, ABS, polycarbonate,
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acrylic, or polystyrene, or it can be injection or reaction injection molded using
thermoplastic or thermosetting elastomers.

[0055] Figure 4 illustrates two perspective views of collar 400, according to an
embodiment described and illustrated herein. Collar 400 includes positioning tabs 402,
positioning ribs 404, opening 406, cutaway 408, and wall 410. Positioning tabs 402
includes positioning ribs 404, which interact with features on second housing 700 (Fig. 7),
such as, for example, positioning groove 724. Positioning ribs 404 is disposed on second
housing 700, allowing complete rotation about longitudinal axis L-L. Positioning ribs 404
and second housing 700 prevent linear travel along the axis that runs between lancing
device proximal end 108 and lancing device distal end 110, fixing the position of collar
400 along that axis. Through opening 406 is defined by wall 410 to allow lancets to be
loaded and unloaded into lancing device 100, and allows lancet L to travel towards the
distal end when lancing device 100 is fired. Cutaway 408 in wall 410 allows a new lancet
to be used as a cap holder, and as a lever when removing a cap from a new lancet, as
described later in respect to Figures 15 and 17. Cutaway 408 can be positioned at any
rotational angle, since collar 400 is free to rotate about second housing 700 while
positioning ribs 404 travel in positioning groove 724. Another function of collar 400 is to
prevent accidental needle contact when cap 200 is open. Needle N typically sits below the
edge of wall 410, preventing a user from accidentally rubbing against needle N. Collar 400
can be at least partially clear or opaque, and can be made using rigid or flexible materials.
For example, collar 400 can be injection molded using rigid thermoplastics, such as, for
example, ABS, polycarbonate, acrylic, or polystyrene, or it can be injection or reaction
injection molded using thermoplastic or thermosetting elastomers.

[0056] Figure 5 illustrates two perspective views of collet 500, according to an
embodiment described and illustrated herein. Collet 500 includes wall 502, positioning
pockets 504, opening 506, spring support 508, contact surface 510, and forward stop 512.
Collet 500 includes opening 506 and wall 502. Wall 502 forms forward stop 512 on its
distal end, and includes a series of positioning pockets 504 along its surface. Forward stop
512 contacts a surface on collar 400, limiting its travel along the axis between lancing
device proximal end 108 and lancing device distal end 110. Positioning pockets 504 mate
with collet positioning tabs 616 completely when plurality of arms 614 grip lancet L, and
partially when plurality of arms 614 loose grip with lancet L (as illustrated in Figure 16).

11
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Contact surface 510 makes firm contact with plurality of arms 614 when gripping lancet
L, and loosens its contact with plurality of arms 614 when loosening its grip on lancet L.
Spring support 508 provides contact with third bias member 102, forcing collet 500
towards lancing device distal end 110 when third bias member 102 is at least partially
compressed. Collet 500 can be at least partially clear or opaque, and can be made using
rigid or flexible materials. For example, collet 500 can be injection molded using rigid
thermoplastics, such as, for example, ABS, polycarbonate, acrylic, or polystyrene, or it
can be injection or reaction injection molded using thermoplastic or thermosetting
elastomers.

[0057] Figure 6A illustrates two perspective views of movable member 600, according to
an embodiment described and illustrated herein. Movable member 600 includes distal end
602, proximal end 604, distal bearing 608, plurality of arms 614, collet positioning tabs
616, collet spring support 620, stop arm 622, stop tip 624, firing arm 626, priming
indicator 628, priming catch 629, return arm 630, magnet support 632, magnet holder
guide 634, and magnet housing 636. Distal bearing 608 makes contact with inner surface
706 of second housing 700 when it travels along the length of second housing 700 in
either direction. The clearance between distal bearing 608 and inner surface 706 is small
(on the order of .001 to .010”), providing smooth, tight motion, as opposed to sloppy,
loose motion. First bias members (which include floating magnet 114, fixed magnet 116,
and magnet holder 1400) are mounted inside magnet housing 636, guided by magnet
holder guide 634 and magnet support 632. First bias members (which include floating
magnet 114, fixed magnet 116, and magnet holder 1400) are free to move along the axis
between lancing device proximal end 108 and lancing device distal end 110, and provide a
motive force for moving movable member 600 back and forth along the axis between
lancing device proximal end 108 and lancing device distal end 110. In an embodiment,
floating magnet 114 and fixed magnet 116 are permanent magnets. Any type of permanent
magnet can be used, such as, for example, neodymium-iron-boron (NIB) and other rare
earth magnets. Since like magnet poles repel each other, floating magnet 114 and fixed
magnet 116 are oriented so that either their north poles generally face each other, or their
south poles generally face each other. With this orientation floating magnet 1 14 and fixed
magnet 116 will generate repulsion force that can be used to move 600 toward lancing

device distal end 110. Plurality of arms 614 are connected to collet spring support 620 on
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one end, and to collet positioning tabs 616 on the other. Plurality of arms 6_14 increase in
thickness as they reach collet positioning tabs 616, and can grasp or not grasp lancet L as
collet 500 moves along their length.

[0058] This feature is illustrated in Figures 17A-17D. Third bias member 102 is placed &=. .
around plurality of arms 614, contacting collet spring support 620 on one end and spring
support 508 on the other. When assembled, third bias member 102 is compressed,
providing a biasing force that pushes collet 500 onto collet positioning tabs 616. Upon
lancet ejection, however, movable member 600 is moved toward lancing device distal end
110 while collet 500 is fixed, moving collet positioning tabs 616 away from collet 500 and
loosening the grip on the lancet. Stop arm 622 includes stop tip 624 which interacts with
features on lancet depth adjustment member 300, such as, for example, loading stop 316,
to limit motion of movable member 600 along the axis running between lancing device
proximal end 108 and lancing device distal end 110. Stop arm 622 and stop tip 624 also
interact with features on second housing 700, such as, for example, stop window 718, to
prevent rotation of movable member 600 about the axis running between lancing device
proximal end 108 and lancing device distal end 110. In an embodiment of the invention,
stop tip 624 is at least partially made with an acoustically dampened material, such as, for
example, an elastomer, to minimize sound when firing lancing device 100. In other
embodiments, features on lancet depth adjustment member 300, such as, for example,
loading stop 316, can also include acoustically dampened materials, such as, for example,
an elastomer. Firing arm 626 includes priming indicator 628 and priming catch 629.
Priming indicator 628 can be viewed through firing button 806 when movable member
600 has moved to the primed position and is ready to fire. In some embodiments, movable
member 600 (including priming indicator 628) is pigmented to enhance visibility through
firing button 806. In other embodiments priming indicator 628 can include a region that is
painted or printed a bright color. Priming catch 629 catches on features in second housing
700 when primed, and releases when pressed down by contact 802, as illustrated in Figure
24. When priming catch 629 is released, movable member 600 is pushed forward towards
lancing device distal end 110 by first bias members (which include floating magnet 114,
fixed magnet 116, and magnet holder 1400). While movable member 600 is traveling
forward, return arm 630 grabs and extends second bias member 106, eventually pulling

movable member 600 back to its rest position, towards the middle of second housing 700.
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Movable member 600 can be at least partially clear or opaque, and can be made using
rigid materials. For example, movable member 600 can be injection molded using rigid
thermoplastics, including, but not limited to, ABS, acrylic, polycarbonate, polyester,
polystyrene, polyamide, polyacetal, polyimide, polyketone, polyurethane,
polybutyleneteraphthalate and combinations thereof. In some embodiments lubricants are
added to the thermoplastic, to minimize friction between movable member 600 and other
parts, such as, for example, second housing 700. Conversely, lubricants can be added to
the other parts, such as, for example, second housing 700, as long as the friction between
movable member 600 and the other parts, such as, for example, second housing 700,
remains small. Various lubricants can be used, such as, for example, fluoropolymers or
silicones.

[0059] Figure 6B illustrates two perspective views of magnet holder 1400, according to an
embodiment described and illustrated herein. Magnet holder 1400 includes proximal end
1402, distal end 1404, shaft 1406, wall 1408, bottom 1410, ribs 1412, lower finger 1414,
upper finger 1416, and contact surface 1418. During assembly, floating magnet 114 is
pressed into proximal end 1402 until it seats against bottom 1410. Floating magnet 114 is
retained in proximal end 1402 by ribs 1412. Shaft 1406 is inserted into magnet holder
guide 634, and is free to travel towards distal end 602 and proximal end 604. When
magnet holder travels toward the lancing device distal end 110, contact surface 1418
makes contact with magnet support 632, driving movable member 600 forward.
Eventually lower finger 1414 and upper finger 1416 hit second housing 700, limiting the
travel of magnet holder 1400. At that point, movable member 600 loses contact with
magnet holder 1400 and travels toward lancing device distal end 110 due to its forward
momentum. Magnet holder 1400 can be at least partially clear or opaque, and can be made
using rigid materials. For example, magnet holder 1400 can be injection molded using
rigid thermoplastics, including, but not limited to, ABS, acrylic, polycarbonate, polyester,
polystyrene, polyamide, polyacetal, polyimide, polyketone, polyurethane,
polybutyleneteraphthalate and combinations thereof. In some embodiments lubricants are
added to the thermoplastic, to minimize friction between magnet holder 1400 and other
parts, such as, for example, movable member 600. Conversely, lubricants can be added to
the other parts, such as, for example, movable member 600, as long as the friction between

magnet holder 1400 and the other parts, such as, for example, movable member 600,
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remains small. Various lubricants can be used, such as, for example, fluoropolymers or
silicones.

[0060] Figure 7 illustrates two perspective views of second housing 700, according to an
embodiment described and illustrated herein. Second housing 700 includes distal end 702,
proximal end 704, inner surface 706, outer surface 708, grip window 710, firing window
712, priming window 714, return window 716, stop window 718, positioning ribs 720,
mandrel 722, positioning groove 724, depth detent 726, and positioning rib 728. Inner
surface 706 and outer surface 708 extend from proximal end 704 to distal end 702, and
provide smooth contact surfaces for mating parts, such as, for example, distal bearing 608,
first actuator 900, and third actuator 1000. Grip window 710, firing window 712, priming
window 714, return window 716, and stop window 718 (note that stop window 718 is
shown in Figure 19E instead of in Figure 7) provide access between the inside and outside
of second housing 700, and in some cases provide contact surfaces that register other parts
to second housing 700. Positioning ribs 720 interact with features in first housing bottom
1100 and first housing top 1200, such as, for example, positioning ribs 1110 and
positioning ribs 1206. Mandrel 722 provides inside support for second bias member 106,
while return window 716 allows return arm 630 to grip second bias member 106. As
mentioned previously, positioning groove 724 provides a guide for positioning ribs 404,
while collar 400 rotates about the perimeter of second housing 700. Depth detent 726
engages chassis engaging ribs 308 when adjusting the penetration depth of lancet L using
lancet depth adjustment member 300. In some embodiments, a click can be felt as depth
detent 726 engages chassis engaging ribs 308, providing tactile and/or audible feedback
that lancet depth adjustment member 300 has been positioned correctly. Positioning rib
728 interacts with lancet depth adjustment member 300, providing a positioning guide and
limit against which lancet depth adjustment member 300 rotates. Second housing 700 can
be at least partially clear or opaque, and can be made using rigid materials. For example,
second housing 700 can be injection molded using rigid thermoplastics, including, but not
limited to, ABS, acrylic, polycarbonate, polyester, polystyrene, polyamide, polyacetal,

~ polyimide, polyketone, polyurethane, polybutyleneteraphthalate and combinations thereof.
In some embodiments lubricants are added to the thermoplastic, to minimize friction
between second housing 700 and other parts, such as, for example, movable member 600.

Conversely, lubricants can be added to the other parts, such as, for example, movable
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member 600, as long as the friction between second housing 700 and the other parts, such
as, for example, movable member 600 remains small. Various lubricants can be used, such
as, for example, fluoropolymers or silicones.

[G961] Figure 8 illustrates two perspective views of second actuator 200, according to an
embodiment described and illustrated herein. Second actuator 800 includes contact 802,
positioning guide 804, and firing button 806. When lancing device 100 is fired, contact
802 makes contact with a feature on movable member 600, such as, for example, priming
catch 629, releasing movable member 600 to travel towards lancing device distal end 110.
Positioning guide 804 mates with features on first actuator 900, such as, for example,
positioning pocket 906, allowing second actuator 800 and first actuator 900 to move as an
assembly along the axis that runs between lancing device proximal end 108 and lancing
device distal end 110. Firing button 806 passes through firing button window 902 and
provides a distinct contact area for firing lancing device 100. Second actuator 800 can be
at least partially clear or opaque, and can be made using rigid or flexible materials. For
example, second actuator 800 can be injection molded using rigid thermoplastics, such as,
for example, ABS, polycarbonate, acrylic, or polystyrene, or it can be injection or reaction
injection molded using thermoplastic or thermosetting elastomers. In some embodiments,
second actuator 800 is transparent, allowing visualization of features on movable member
600, such as, for example, priming indicator 628.

[0062] Figure 9 illustrates two perspective views of first actuator 900, according to an
embodiment described and illustrated herein. First actuator 900 includes firing button
window 902, grip 904, positioning pocket 906, gripping arm 908, priming slide 910, and
priming grip 912. As mentioned previously, firing button window 902 allows access to
features on second actuator 800, such as, for example, firing button 806. In some
embodiments, firing button 806 is transparent, and when first actuator 900 is moved back
and forth (priming lancing device 100) priming indicator 628 appears through firing
button 806. Lancing device 100 can then be fired by pressing firing button 806. This
sequence is illustrated in Figure 24. Grip 904 provides a contact surface, allowing the user
to push first actuator 900 towards lancing device proximal end 108. Positioning pocket
906 grip features on second actuator 800, such as, for example, positioning guide 804,
allowing second actuator 800 and first actuator 900 to move as an assembly. Gripping arm

908 is connected to priming stide 910 and priming grip 912, which allow first actuator 900
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to grip and move movable member 600 during the priming step. As first actuator 900
moves towards lancing device proximal end 108, priming slide 910 contacts priming
ramps 1302, pushing priming grip 912 inward and into contact with movable member 600.

" Priming grip 912 grips movable member 600, moving it towardsdancing device proximal
end 108. First actuator 900 can be at least partially clear or opaque, and can be made using
rigid materials. For example, first actuator 900 can be injection molded using rigid
thermoplastics, including, but not limited to, ABS, acrylic, polycarbonate, polyester,
polystyrene, polyamide, polyacetal, polyimide, polyketone, polyurethane,
polybutyleneteraphthalate and combinations thereof.

[0063] Figure 10 illustrates two perspective views of third actuator 1000, according to an
embodiment described and illustrated herein. Third actuator 1000 includes gject button
1002, key 1004, flexible wall 1006, ejection slide 1008, and grip 1010. Eject button 1002
is moved towards lancing device distal end 110 when ejecting a lance from lancing device
100. Key 1004 mates with a feature on lancet depth adjustment member 300, such as, for
example, groove 310, allowing movable member 600 to travel further towards lancing
device distal end 110 and loosening the grip of plurality of arms 614 on lancet L. Flexible
wall 1006 is connected to ejection slide 1008 on the outside, and to grip 1010 on the
inside. When lancing device 100 is moved towards lancing device distal end 110, ejection
slide 1008 contacts features on first housing bottom 1100, such as, for example, eject ramp
1104, causing flexible wall 1006 to flex inward and pushing grip 1010 through an opening
in second housing 700 and against movable member 600. Grip 1010 grips movable
member 600, allowing movable member 600 to move toward lancing device distal end
110 as third actuator 1000 is moved toward lancing device distal end 110. As third
actuator 1000 returns to its rest position, grip 1010 disengages movable member 600,
allowing movable member 600 to then move independently. Third actuator 1000 can be at
least partially clear or opaque, and can be made using rigid materials. For example, first
actuator 900 can be injection molded using rigid thermoplastics, including, but not limited
to, ABS, acrylic, polycarbonate, polyester, polystyrene, polyamide, polyacetal, polyimide,
polyketone, polyurethane, polybutyleneteraphthalate and combinations thereof.

[0064] Figure 11 illustrates two perspective views of first housing bottom 1100, according
to an embodiment described and illustrated herein. First housing bottom 1100 includes

grip 1102, eject ramp 1104, distal end 1106, proximal end 1108, and positioning ribs
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1110. Grip 1102 allows for enhancegl handling of lancing device 100, and in the
embodiment illustrated in Figure 11 is made by molding a recess in the outer surface of
first housing bottom 1100. Other embodiments could include the use of additional
materials, such as, for example, over-molded elastomers. Ejzct ramp 1104 interacts with
features on third actuator 1000, such as, for example, ejection slide 1008, to impart motion
in parts of third actuator 1000 that are perpendicular to the axis running between lancing
device proximal end 108 and lancing device distal end 110. Positioning ribs 1110 are
located at various points along the inner surface of first housing bottom 1 100, and interact
with the outer surface of second housing 700, positioning second housing 700 in a
stationary and precise location within first housing bottom 1100, First housing bottom
1100 can be at least partially clear or opaque, and can be made using rigid materials. For
example, first housing bottom 1100 can be injection molded using rigid thermoplastics,
including, but not limited to, ABS, acrylic, polycarbonate, polyester, polystyrene,
polyamide, polyacetal, polyimide, polyketone, polyurethane, polybutyleneteraphthalate
and combinations thereof. First housing bottom 1100 can also be formed of semi-rigid
materials including, for example, polypropylene, high-density polyethylene, polyurethane,
ethylene propylene rubber, polymethylpentene and combinations thereof.

[0065] Figure 12‘illustrates two perspective views of first housing top 1200, according to
an embodiment described and illustrated herein. First housing top 1200 includes priming
window 1202, ejection window 1204, depth window 1205, and positioning ribs 1206.
Priming window 1202 allows access to features on first actuator 900, such as, for example,
grip 904, and to features on second actuator 800, such as, for example, firing button 806.
Priming window 1202 is sized such that it allows grip 904 to travel from its rest position
to its prime position, and back. Ejection window 1204 allows access to features on third
actuator 1000, such as, for example, eject button 1002, and is sized to allow gject button
1002 to travel from its rest position to its eject position, and back. Depth window 1205
allows features on lancet depth adjustment member 300 to be visualized, such as, for
example, depth indicator 302. Depth window 1205 is sized to allow a single element of
depth indicator 302 to be visualized at a time. Positioning ribs 1206 are located at various
points along the inner surface of first housing top 1200, and interact with the outer surface
of second housing 700, positioning second housing 700 in a stationary and precise location

within first housing top 1200. First housing top 1200 can be at least partially clear or
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opaque, and can be made using rigid materials. For example, first housing top 1200 can be
injection molded using rigid thermoplastics, including, but not limited to, ABS, acrylic,
polycarbonate, polyester, polystyrene, polyamide, polyacetal, polyimide, polyketone,
polyurethane, polybutyleneteraphthalate and combinations thereof. First housing top 1200
can also be formed of semi-rigid materials ingluding, for example, polypropylene, high-
density polyethylene, polyurethane, ethylene propylene rubber, polymethylpentene and
combinations thereof.

[0066] Figure 13 illustrates two perspective views of band 1300, according to an
embodiment described and illustrated herein. Band 1300 includes priming ramps 1302 and
eyelet 1304. Priming ramps 1302 interacts with features on first actuator 900, such as, for
example, priming slide 910, when first actuator 900 is moved toward lancing device
proximal end 108 when priming lancing device 100. As 910 moves along priming ramps
1302, gripping arm 908 moves inward, pushing priming grip 912 through an opening in
second housing 700 and into contact with movable member 600. Priming grip 912 grips
movable member 600, moving it towards lancing device proximal end 108 as first actuator
900 moves towards lancing device proximal end 108. Eyelet 1304 provides a fastening .
point for key rings or other optional accessories. Band 1300 can be at least partially clear
or opaque, and can be made using rigid materials. For example, band 1300 can be
injection molded using rigid thermoplastics, including, but not limited to, ABS, acrylic,
polycarbonate, polyester, polystyrene, polyamide, polyacetal, polyimide, polyketone,
polyurethane, polybutyleneteraphthalate and combinations thereof, Band 1300 can also be
formed of semi-rigid materials including, for example, polypropylene, high-density
polyethylene, polyurethane, ethylene propylene rubber, polymethylpentene and
combinations thereof.

[0067] Having described various components of lancing device 100, details of the
interaction and functioning of such components will now be described with reference to
Figures 14 through 19.

[0068] Figures 14A-14D illustrate a sequence of steps used in setting an eject position and
opening the cap of lancing device 100, according to an embodiment described and

illustrated herein.
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[0069] In Figure 14A, lancing device 100 is at rest. In this state, lancing device 100 is not
primed, has already been fired, and contains lancet L1. Lancet depth adjustment member
300 is set to 5, and can be seen through depth window 1205. Cap 200 is closed.

[0070] In Figure 14B, lancet depth adjustment member 300 is rotated to the eject position,
as indicated by arrow Al. Groove 310 lines up with eject buiton 1002, allowing key 1004
(Fig. 10) to enter groove 310 during the subsequent ejection step (illustrated in Figures
15C-15D).

[0071] In Figures 14C and 14D, cap 200 is opened, as indicated by arrow A2. In opening
cap 200, latch 210 unclips from clasp 306, and pivots about hinge 206. Once cap 200 is
opened, collar 400 and lancet L1 are exposed. Lancet L1 is partially covered by collar 400,
preventing inadvertent puncture by needle N. By rotating lancet depth adjustment member
300 into the eject position, as illustrated in Figures 14B-14D, eject button 1002 can be
advanced into groove 310, extending lancet L1 beyond collar 400 (as seen in Figure 15D).

[0072] Figures 15A-15E illustrate a sequence of steps used in capping a lancet in lancing
device 100, according to an embodiment described and illustrated herein. In Figure 15A,
lancing device 100 is in the stage illustrated in Figures 14C and 14D. Lancet depth
adjustment member 300 is in the eject position, eject button 1002 has not been moved
forward, and cap 200 is open, exposing lancet L1. To cap lancet L1, lancet cover C2 is

inserted into collar 400 and onto lancet L1, as indicated by arrow A3.

[0073] In Figure 15B, lancet cover C2 is pushed completely onto lancet L1, as indicated
by arrow A4. Since unused-lancet L2 is a new lancet, it is still connected to lancet cover
C2.

[0074] In Figures 15C and 15D, eject button 1002 is moved forward, as indicated by

arrow A5, moving movable member 600 forward relative to collet 500, loosening the grip
of collet positioning tabs 616 on lancet L1. Figure 15D is a cross sectional detail of the
lancing device distal end 110 portion of lancing device 100 during the stage illustrated by
Figure 15C. Figure 15E is the same cross sectional detail shown in Figure 15D, shown in
larger scale. Once collet positioning tabs 616 loosens its grip on lancet L1, lancet L1,
lancet cover C2, and unused-lancet L2 can be removed from lancing device 100, as
illustrated in Figure 15C. In Figures 15D and 15E, eject button 1002 has been pushed
forward and stops against groove 310. Lancet depth adjustment member 300 has been

fpositioned so that groove 310 is aligned with eject button 1002. Collar 400 is fixed to
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second housing 700, while collet positioning tabs 616 has moved forward relative to collet
500, loosening its grip upon lancet L1. Third bias member 102 is compressed, and sits
against collet spring support 620. Stop tip 624 is connected to stop arm 622, and has been
pushed over loading stop 316 next to positioning rib 728, locking movable member 600 in
place.

[0075] Figures 16A-16F include detailed cross sectional and perspective views of lancing
device 100 before and after a lancet is ejected, according to an embodiment described and
illustrated herein. In Figures 16A-16C, collet positioning tabs 616 sit in positioning
pockets 504, forcing plurality of arms 614 against lancet L1, and securely holding lancet
L1 in movable member 600. Third bias member 102 presses against collet 500, forcing it
against collet positioning tabs 616 and maintaining a retaining grip on lancet L1.

[0076] Referring now to Figure 16C, as eject button 1002 is moved in the direction
indicated by arrow A9, ejection slide 1008 (Fig. 16B) moves against eject ramp 1104,
causing grip 1010 to move in the direction indicated by arrow A8, grasping movable
member 600. As eject button 1002 continues to move in the direction indicated by arrow
A9, movable member 600 moves in the direction indicated by arrow A7 and arrow A10.
As movable member 600 moves in the direction indicated by arrow A10, stop arm 622
flexes and stop tip 624 rides over loading stop 316 and is held on the loading stop 316
thereby holding movable member 600 firmly in place (Fig. 16E).

[0077] Referring back to Figs. 16C and 16D, as movable member 600 (Fig. 16B) moves
in the direction indicated by arrow A10 to the position shown in Fig. 16D, collet
positioning tabs 616 disengages from positioning pockets 504 (Fig. 16B), releasing the
grip between plurality of arms 614 and lancet L1 (Fig. 16D). Once the grip between
plurality of arms 614 and lancet L1 has been released, lancet L1 can be removed directly
by hand, or can be removed using the procedure illustrated in Figures 17A~17D.

[0078] Figures 17A-17D illustrate a sequence of steps used in loading a lancet into a
lancing device and setting its penetration depth, according to an embodiment described
and illustrated herein. In the step illustrated in Figure 17A, unused-lancet L2 is inserted
into movable member 600, and pressed firmly until it stops, as indicated by arrow All. In
some embodiments, unused-lancet L2 is attached to lancet cover C2 and lancet L1, as
previously described in reference to Figure 15C. If lancet cover C2 and lancet L1 are

attached to unused-lancet L2, lancet L1 can be used as a lever, to rotate lancet cover C2
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and break it free from unused-lancet L2, as illustrated in Figure 17B. Once lancet L1 and
lancet cover C2 are free from unused-lancet L2, they can be disposed of appropriately.
Lancet cover C2 covers needle N, helping to prevent inadvertent needle sticks. While
lancet L1 is rotated, collar 400 rotates as well, keeping cutaway 408 aligned with lancet
L1.

[0079] In Figure 17C, gject button 1002 has returned to its at rest position, pulling unused-
lancet L2 back into lancing device 100, and protecting needle N within collar 400. In step
17D, cap 200 is closed, as indicated by arrow Al14, and penetration depth is set using
lancet depth adjustment member 300, as indicated by arrow A15. Lancing device 100 is
now ready to be primed, as illustrated in Figures 18A-18E.

[0080] Figures 18 A-18E illustrate a sequence of steps used in priming a lancing device,
according to an embodiment described and illustrated herein. In Figure 184, lancing
device 100 is in its home position. Magnetic repulsion between floating magnet 114 and
fixed magnet 116 forces lower finger 1414 and upper finger 1416 against second housing
700, limiting the travel of floating magnetic holder 1400 towards lancing device distal end
110, and the displacement of movable member 600 towards lancing device distal end 110.
Second bias member 106 pulls movable member 600 towards lancing device proximal end
108, where magnet support 632 pushes against contact surface 1418, creating a precise
home position.

[0081] In Figure 18B, grip 904 has been moved toward lancing device proximal end 108,
as indicated by arrow A16. Although not illustrated in Figures 18A-~18E, as grip 904
moves toward lancing device proximal end 108, priming slide 910 encounters priming
ramps 1302, moving priming grip 912 inward through an opening in second housing 700.
Eventually, priming grip 912 makes contact with movable member 600, gripping and
moving it toward lancing device proximal end 108. Returning to Figures 18C and 18E,
when grip 904 reaches the edge of priming window 1202, priming catch 629 locks onto an
edge of firing window 712, keeping movable member 600 in a primed position. After the
user lets go of grip 904, second actuator 800 and first actuator 900 return to their original
position as illustrated in Figures 18C and 18E. Second bias member 106 provides the
motive force for moving second actuator 800 and first actuator 900 toward the distal end
of priming window 1202. Figures 18C and 18E illustrate the positions of various

components when lancing device 100 is in its primed position. When movable member
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600 is in the primed position, first bias members (which include floating magnet 114,
fixed magnet 116, and magnet holder 1400) are very close together, causing strong
magnetic repulsion. When priming catch 629 is unhooked from 712, magnetic propulsion
provides the motive force that propels movable member 600 and unused-lancet L2 toward
lancing device distal end 110.

[0082] Figures 19A-19G illustrate a sequence of steps used in firing a lancing device,
according to an embodiment described and illustrated herein. In Figures 19A, 19B, and
19E, the firing sequence is initiated by pressing firing button 806, as indicated by arrow
A19. As firing button 806 is pressed, contact 802 travels down and makes contact with
priming catch 629. As priming catch 629 is pushed down, it breaks free of firing window
712, allowing first bias members (which include floating magnet 114, fixed magnet 116,
and magnet holder 1400) to move away from each other, pushing movable member 600 in
the direction indicated by arrow A21. Eventually, stop tip 624 strikes depth stop 312,
limiting the forward penetration of needle N, as illustrated in Figures 19B, 19C, and 19E.
As mentioned earlier, stop tip 624 and/or depth stop 312 can include an elastomer or other
materials that dampen the sound when stop tip 624 strikes depth stop 312. As stop tip 624
strikes depth stop 312, unused-lancet L2 reaches its maximum travel, allowing needle N to
pass through opening 212 and penetrate its target area, such as a users skin. After unused-
lancet L2 has reached its maximum travel, second bias member 106 pulls movable
member 600 back, eventually positioning movable member 600 at its home position, as
illustrated in Figures 19D and 19G. At this point, the sequences illustrated in Figures 14-
19 can be repeated. As illustrated in Figures 19B and 19E, lower finger 1414 and upper
finger 1416 strike proximal end 704 during the firing sequence, limiting the travel of
magnet holder 1400 towards lancing device distal end 110. Magnet holder 634 disengages
from shaft 1406 as movable member 600 travels towards lancing device distal end 110.

[0083] While the invention has been described in terms of particular variations and
illustrative figures, those of ordinary skill in the art will recognize that the invention is not
limited to the variations or figures described. In addition, where methods and steps
described above indicate certain events occurring in certain order, those of ordinary skill
in the art will recognize that the ordering of certain steps may be modified and that such
modifications are in accordance with the variations of the invention. Additionally, certain

of the steps may be performed concurrently in a parallel process when possible, as well as
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performed sequentially as described above. Therefore, to the extent there are variations of
the invention, which are within the spirit of the disclosure or equivalent to the inventions

found in the claims, it is the intent that this patent will cover those variations as well.
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WHAT IS CLAIMED IS:

1. A lancing device comprising:

a first housing having spaced apart proximal and distal ends disposed along a
longitudinal axis;

a second housing disposed in the first housing in a fixed relationship with the
first housing;

a movable member disposed in the second housing and configured for
movement along the longitudinal axis and in the first housing;

a lancet coupled to the movable member; and

a lancet depth adjustment member captured by both the first and second
housings so that the lancet depth adjustment member is rotatable relative to both

housings to provide for a plurality of stop surfaces to the movable member.

2. The lancing device of claim 1, further compﬁsingi 4

é first bias member located in the second housing to bias the moveable
member in a direction towards the distal end;

a first actuator coupled to the movable member so that the movable member is
positioned proximate the proximal end in a primed-position; and

a second actuator carried on a portion of the first actuator, the second actuator
configured to allow the movable member to move from the primed-position to a

position proximate the distal end.

3. The lancing device of claim 2, in which the moveable member includes a
plurality of arms extending away from the longitudinal axis towards the distal end;
and further comprising:

a collet mounted on the plurality of arms for movement of the collet along the
longitudinal axis on the plurality of arms from a first position of the collet in which
the plurality of arms constrains the body of the lancet from movement and a second
position of the collet in which the body of the lancet is free to move without

constraint by the plurality of arms.
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4. The lancing device of claim 3, further comprising:
a lancet ejection mechanism including:
a third act@ator mounted to the first housing, the third actuator being
disposed in:
a first position in which the third actuator is disengaged from both the
lancet depth adjustment member and the moveable member, and
a second position in which the third actuator is connected to the
moveable member with the depth adjustment member in a specific position so
that a portion of the third actuator is displaced partially in a groove formed on
a circumferential portion of the depth adjustment member to move the

moveable member towards the distal end to eject the lancet.

5. The lancing device of claim 4, further comprising:
a collar disposed between the depth adjustment member and the collet, the

collar configured to prevent movement of the collet towards the distal end.

6. The lancing device of claim 5, further comprising a cap to cover an aperture in
which the lancet can extend from the depth adjustment member, the cap being

connected to the depth adjustment member.

7. The lancing device of claim 1, in which the first housing comprises two halves

connected together.

8. The lancing device of claim 1, in which the second housing comprises a unitary
member connected to a positioning band coupled to the first housing, the second
housing having at least one groove that extends through the unitary member along
the longitudinal axis to allow communication from the inside of the second housing

to the inside of the first housing.

26



WO 2009/136171 PCT/GB2009/001156

9. The lancing device of claim 1, further comprising a second bias member

configured to bias the moveable member in a direction towards the proximal end.

10.  The ladicing device of claim 9, in which the moveable member comprisesat
least one return arm that extends through the groove so that the moveable member

1s guided by the at least one return arm along a path defined by a groove.

11.  The lancing device of claim 10, in which the second bias member comprises a
helical spring disposed outside the second housing and connected to the at least one

return arm.

12.  The lancing device of claim 4, further comprising a third bias member coupled

to the moveable member to bias the collet in a direction towards the distal end.

13.  The lancing device of claim 4, in which the first bias member comprises a

member not in contact with the moveable member.

14.  The lancing device of claim 10, in which the second bias member is selected

from a group consisting of springs, magnets, or combinations thereof.

15. A lancing device comprising:

a first housing having spaced apart proximal and distal ends disposed along a

longitudinal axis;

a second housing disposed in the first housing in a fixed relationship with the

first housing;

a movable member disposed in the second housing and configured for

movement along the longitudinal axis ;

a bias member located in the second housing to bias the moveable member in
a direction towards the distal end;

a first actuator coupled to the movable member so that the movable member is
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positioned proximate the proximal end in a primed-position;

a second actuator carried on a portion of the first actuator, the second actuator
configured to allow the movable member to move from the primed-position to a
position=proximate the distal end; and

a lancet coupled to the movable member.

16.  The lancing device of claim 15, in which the moveable member includes a
plurality of arms extending away from the longitudinal axis towards the distal end;
and further comprising:

a collet mounted on the plurality of arms for movement of the collet along the
longitudinal axis on the plurality of arms from a first position of the collet in which
the plurality of arms constrains the body of the lancet from movement and a second
position of the collet in which the body of the lancet is free to move without

constraint by the plurality of arms.

17. The lancing device of claim 16, further comprising:
a lancet ejection mechanism including:
a third actuator mounted to the first housing, the third actuator being
disposed in:
a first position in which the third actuator is disengaged from both the
lancet depth adjustment member and the moveable member, and
a second position in which the third actuator is connected to the
moveable member with the depth adjustment member in a specific position so
that a portion of the third actuator is displaced partially in a groove formed on
a circumferential portion of the depth adjustment member to move the

moveable member towards the distal end to eject the lancet.

18.  The lancing device of claim 17, further comprising:
a collar disposed between the depth adjustment member and the collet, the

collar configured to prevent movement of the collet towards the distal end.
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19.  The lancing device of claim 18, further comprising a cap to cover an aperture
in which the lancet can extend from the depth adjustment member, the cap being

connected to the depth adjustment member.

20.  The lancing device of claim 15, in which the first housing comprises two

halves connected together.

21.  The lancing device of claim 15, in which the second housing comprises a
unitary member connected to a positioning band coupled to the first housing, the
second housing having at least one groove that extends through the unitary member
along the longitudinal axis to allow communication from the inside of the second

housing to the inside of the first housing.

22.  The lancing device of claim 15, further comprising a second bias member

configured to bias the moveable member in a direction towards the proximal end.

23.  The lancing device of claim 22, in which the moveable member comprises at
least one return arm that extends through the groove so that the moveable member

1s guided by the at least one return arm along a path defined by a groove.

24.  The lancing device of claim 23, in which the second bias member comprises a
resilient member disposed outside the second housing and connected to the at least

one return arm.

25.  The lancing device of claim 17, further comprising a third bias member
coupled to the moveable member to bias the collet in a direction towards the distal

end.

26.  The lancing device of claim 17, in which the first bias member comprises a
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resilient member not in contact with the moveable member.

27.  The lancing device of claim 23, in which the second bias member comprises a

--helical spring.

28. A lancing device comprising:

a housing having spaced apart proximal and distal ends disposed along a
longitudinal axis;

a lancet having a body and a lancing projection, at least the body being
disposed in the housing;

a movable member disposed in the housing and configured for movement
along the longitudinal axis, the moveable member includes a plurality of arms
extending away from the longitudinal axis;

‘a collet mounted on the plurality of arms for movement of the collet along the
longitudinal axis on the plurality of arms from a first position of the collet in which
the plurality of arms constrains the body of the lancet from movement and a second
position of the collet in which the body of the lancet is free to move without

constraint by the plurality of arms.

29. The lancing device of claim 28, further comprising:

a first bias member located in the housing to bias the moveable member in a
direction towards the distal end;

a first actuator coupled to the movable member so that the movable member is
positioned proximate the proximal end in a primed-position; and

a second actuator carried on a portion of the first actuator, the second actuator
configured to allow the movable member to move from the primed-position to a

position proximate the distal end.

30.  The lancing device of claim 29, further comprising:

a lancet ejection mechanism including:
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a third actuator mounted to the housing, the third actuator being disposed in*
a first position in which the third actuator is disengaged from both the
lancet depth adjustment member and the moveable member, and
a second position in which the third actuator is connected to the
moveable member with the depth adjustment member in a specific position so
that a portion of the third actuator is displaced partially in a groove formed on
a circumferential portion of the depth adjustment member to move the

moveable member towards the distal end to eject the lancet.

31. The lancing device of claim 30, further comprising:
a collar disposed between the depth adjustment member and the collet, the

collar configured to prevent movement of the collet towards the distal end.

32.  The lancing device of claim 31, further comprising a cap to cover an aperture
in which the lancet can extend from the depth adjustment member, the cap being

connected to the depth adjustment member.

33. The lancing device of claim 28, in which the housing comprises two halves

connected together.

34. The lancing device of claim 28, further comprising a second housing in which
the moveable member is disposed therein for movement in the second housing, the
second housing comprising a unitary member connected to a positioning band
coupled to the first housing, the second housing having at least one groove that
extends through the unitary member along the longitudinal axis to allow
communication from the inside of the second housing to the inside of the first

housing.

35.  The lancing device of claim 34, further comprising a second bias member

configured to bias the moveable member in a direction towards the proximal end.
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36.  The lancing device of claim 35, in which the moveable member comprises at
least one return arm that extends through the groove so that the moveable member

1s guided by the at least one return arm along a path-defined by a groove.

37.  The lancing device of claim 36, in which the second bias member comprises a
resilient member disposed outside the second housing and connected to the at least

one return arm.

38.  The lancing device of claim 30, further comprising a third bias member
coupled to the moveable member to bias the collet in a direction towards the distal

end.

39.  The lancing device of claim 30, in which the first bias member comprises a

resilient member not in contact with the moveable member.

40.  The lancing device of claim 28, in which the second bias member comprises a

helical spring.

41. A lancing device comprising:

a first housing having spaced apart proximal and distal ends disposed along a
longitudinal axis;

a second housing disposed in the first housing in a fixed relationship with the
first housing;

a movable member disposed in the second housing and configured for
movement along the longitudinal axis ;; and

a lancet depth adjustment member that limits a travel of the movable member
along the longitudinal axis towards the distal end, the lancet depth adjustment
member being captured by both the first and second housings so that the lancet

depth adjustment member is rotatable relative to both housings to provide for a
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plurality of stop surfaces to the movable member.

42. A lancing device comprising:

a first housing having spaced apart proxiinal and distal ends disposed along a
longitudinal axis;

a second housing disposed in the first housing in a fixed relationship with the
first housing;

a movable member disposed in the second housing and configured for
movement along the longitudinal axis , the moveable member includes a plurality of
arms extending away from the longitudinal axis towards the distal end;

a lancet having a body and a projection extending from the body of the lancet,
the body of the lancet capable of being disposed in a volume defined by the plurality
of arms of the moveable member; and

a collet mounted on the plurality of arms for movement of the collet along the
longitudinal axis on the plurality of arms from a first position of the collet in which
the plurality of arms constrains the body of the lancet from movement and a second
position of the collet in which the body of the lancet is not constrained by the

plurality of arms.

33



WO 2009/136171 PCT/GB2009/001156

1/28

300

200

G

3

RN
\/



WO 2009/136171 PCT/GB2009/001156

2/28

208

206
204
202
210

200

FIG. 2

212
214



3/28

€ 9Old




WO 2009/136171 PCT/GB2009/001156

4/28

404

402
406

400

FIG. 4

408

410



WO 2009/136171 PCT/GB2009/001156

5/28

506

508

500

504

FIG. 5

502
510
512



000000000000000000000000000000




PCT/GB2009/001156

WO 2009




000000000000000000000000000000

8/28




WO 2009/136171 PCT/GB2009/001156

9/28

802

804
800

802

FIG. 8

806



000000000000000000000000000000




000000000000000000000000000000

11/28




12/28




000000000000000000000000000000

13/28




WO 2009/136171 PCT/GB2009/001156

14/28




PCT/GB2009/001156

WO 2009/136171

15/28




PCT/GB2009/001156

WO 2009/136171

16/28

00, gz,

9L¢

col

wmm
\I 14

._,\ 009

ul

asl "Oid

VGl "Old



PCT/GB2009/001156
17/28

WO 2009/136171

00¢ 9L¢

| 029

00v

LT

: 009

.

!

9.9

351 ‘Ol



PCT/GB2009/001156

WO 2009/136171

asl Oid g91 "OId

00z
(e 0]
@ " ooz T 201 oz
X y g 229
it o [
A_—O O oLY SIS |_.‘ ~ v
0L0L

ooooooooLj\\L %o.ooooooo _Lw.
So\&mu _ _ITE =N
005 4 * RN

9L9) vor | —200.
1) % 6y 009 1174

991 "9OId V9l "9Id



PCT/GB2009/001156

WO 2009/136171

19/28

00¢

491 "OId

| ‘ ﬁ,
| )
T (LD Hﬂ\u .I.l _ m
AN T~ ]/ N

-0 0O__0 O O O O O \\J A

U S,

i I
_ \_ P ~_u|._m_\ 0O 0O 0O O O O oo tLIﬁ m
[ — {
 —0] —_ [—
—— | / TN == 3
\ — ] | {
/ \\ / )

949 poc vou” I olor

009



PCT/GB2009/001156

WO 2009/136171

20/28

004 0L | 9L¢ 076 229
00S r 009
9L9 — b \

—te ]

hd-/ lﬂmWWOOOOOg
— O O

& ! _ﬁ\

| | il C

491 "OId



WO 2009/136171 PCT/GB2009/001156

21/28

FIG. 17D

FIG. 17A
FIG. 17C



PCT/GB2009/001156

WO 2009/136171

22/28

I8L 9Id

90!.

0071
21~ V29 ¢c9 009 2% \ \ iYL
] ol _ o0 oflo n_-
| - N
o o
:\‘I\\
$08
7L 08 / 9Lyl
oLL €00} 629 gpg 008 006 C0C})
706
90L oovL
z1 ve9 ¢29 o9 SMNN% ALYl

L}

g8l "Old



PCT/GB2009/001156

WO 2009/136171

ael "oid

23/28

o0ocl

801



PCT/GB2009/001156

WO 2009/136171

24/28

3481 "Old

002 9L  wivL

SE\ pLL - 00EL
/

0

O O

\

ﬂMOOOOOOOBJ

804

qlllm_;oo:oooL _\\\\L

L]

200L ¢o8




PCT/GB2009/001156

WO 2009/136171

25/28

a6l oid

005 919 €£€ 29 .., 009

144

4 74
A

Z

) Nm...

00y~

6L OId
00S.9L9 ZLE

022 e

4%

N

Z7-F 009

00¥

629
90L 0/ 00

g6. "OId



PCT/GB2009/001156

WO 2009/136171

26/28

00¢
0L

(474

361} "Old

R/< zzv
f 204
e~ vwm NG R Y9 g0p Q\E oovk it
TN \ ) 00

mmOOOOOOOS

O

—y°°%°%°°°"




PCT/GB2009/001156
27128

WO 2009/136171

44

N .&Fm ﬁ
, \_ o~
02z J y —— )
" B+ \ ﬁ_lju f e v
=

,_A\oooi
| L[

_.Im_ooooooooo ﬂ— H«
—— | —1 629

yma € g_ , T A
1 & 1N _
oy —" 00s—"

46} "9OId

2 ~
=
N
.,/
o

009

o




PCT/GB2009/001156

WO 2009/136171

28/28

919 ZLe 529

cAmNﬁ\ﬁ /
=F
02z
u|<J/I_:_:H
%OOOOOOOQU
Zr L P“V :
z1iz—"|)
O 0O O O 0O O O o
z7- — -

| C

00y /

T =
EK\& ~—

961 OId

009

629



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings

