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LANMCYETS AND METHODS OF USE
CROSS REFERENCE TO CO-PENDING APPLICATIONS

[(001] Thiy Application ¢laims the benetit of the filing date o ULS. Provisional Patent

Application possessing Sevial Number G0/813,904 filed June 15, 2006, the entive contents of
whichare incorparaied herein 'h}f reference, and LUS, Provistonal Patert Application possessing
Serial Number 60/877,215 filed December 26, 2006, the entive contents of which are
incorporated herein by referenve. This f\pp{matmn also claims the benetit of Apphication Serial
No., 11/735,673 “LANCETS AND METHODS OF USE” (Attorney Docket No. ABB-113-A);
Application Ser. No. 11/755,420 entitfed “"LANCING DEVICES AND METHODS™ (Attorney
Docket No. ABB-114-A); Appiuamm Ser. No. 11/755,675 entitled "ADIUSTABLE
LANCING DEVICES AND METHODS” (Attorney Docket Mo, ABBE-115-A); Application Ser,
No, 11/755,322 entitled “LANCING DEVICES HAVING LANCET BIECTION ASSEMBLY™
(ABB-116-A); and Application Ser. No. 11/755.648 entitled “LANCING DEVICE HAVING
DEPTH ADJUSTMENT ASSEMRBLY™ (Attorney Docket No. ABR-117-4), the disclosures of
which are herchy incorporated by reference; all filed concuwrrently in the US. Patent Office on 30
May 2007,

BACKGROUNID

10002} Laucing devices are typically handheld units that permit users to draw bleod for
testing and diagnostic purposes, These devices melude a housing with a piercing aperture, a
lancet that containg ong or more needles, and a fiing mechanism. The firlng mechanisn
typically inchudes a spring or other biasing means whicl cav be cocked either by insertion of the
lanicet ot by puiling a cocking handle, for example. e the lancing device is cocked, itis
placed against the user’s skin, often the fingertip. The user can then press a trigger to actuate the
firing mechanism, which momentarily drives the sharp tip of the needle through the plercing
aperture to pupcture the user’s skin and draw bleod. When the lancing operation 15 complete, the
aser-can press a second sctuator o gject the lancet Tor removal and disposal.
[ G003 A consideration in the design of lancets 18 o minunize the discomfont
expetienced by users during the lancing process. To this end, some lancing devices inchuds
mechanisms o adjust the distance that the needle sharp protrudes through the piercing aperture,
thus regulating the depth that the needle penetrates the user's skin. 1 some cases, these depth

adjustment mechanisms include adjustable stops that hmit the forward movement of the Janeet

during firing, Inother cases, depth adjnstiment mechanisros adjust the tipof the lancing deviee
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to reduce or increase the distance that the needle sharp protrades from the lancing device, One
approach for depth adjustment is illustrated in U8, Pat, 5,984,940, A lancet holder is moved
axially within g laneing device housing to move the needle closer to or farther away from the
piercing aperture, thus adjusting penetration depth.

{0004} Another consideration in the design of lancing devices is to avoid accidenial
necdle pricks when inserting and removing lancets from the lancing device. To this.end, lancets
include safety features such as frangible tabs which cover the needle sharp prior to insertion
the laneing device. Ungce the lancet is inserted, the use can break off and remove the frangible
tab. Some lancets alse include sleeves coaxially mounted 1o the main body of the lancet. The
sleeve can be positioned so that it protectively encloses the needle sharp. Dring the lancing
operation, the maln body of the lancet slides through the sleeve to expose the lancet sharp. After
removal of the lancet, however, the sleeve can be locked in Ha profective position, veducing the
likelihood that a person handling the use lancet will prick himsclf or herself,

{0003] Lancing devices can draw blood from a user’s fingertip orv other body part. A
fiugertip is a good testing site because it contains a large number of blood vessels and it is
therefore sasy 1o draw an adeguate quantity of blood from the flugertip. However, fingertips are
also sensitive and users who must frequently draw blood samples niay experience discomfort
from repeated sampling of the fingertips.  Therefore, some users also perform lancing operations
on parts of the body, and this is known as alternate site testing or alternate site incision, also
known as “AST.”

[0006] To effectively draw blood from an alteriate site, it is helpful to bave the needle
penetrate the skin more deaply. It is also helptul to have a relatively wide piereing aperture. A
wider plereing apertare acts as an expression ring by allowing the slau to pucker into the
aperture’s opening and by compressing a wider area of skin around the incision. When skin

protrudes through the aperture fuio the housing, it is also more deeply penetrated by the lancet,

[0007] A plercing aperture that is suitably wide for AST lancing may be too wide for
finger testing.  Thuy, some lancing devices provide rexaovable endeaps with different sive

piercing apertures. A user attaches one endeap (with a wider piercing aperture} when the
lancing device is used for AST lancing; and g different endoap (with a wore pacow plercing
aperture) when the lancing device is used for fingertip laneing,

[O008] Another gpproach kas been proposed in which the pilercing aperture is adjustable
i size, a5 lostrated in US Pat. Application 2004/0236251. The smaller size is nsed doving the

ineision, whether on a flnper tip or alternaie site. Onee the incision 15 roade, the piercing aperiure
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is expanded to provide a larger opening that can be used to express the desired quantity of blood
from an alternate site. The size of the piercing aperture can be adjusted by woving a reference
wember into the plercing aperture, effectively obstructing the opening and providing a {lat
surface against which the user’s skin (finger tip or alternate site) is pressed for laneing. After the
ineigion is made, the reference member 18 retracted o provide an vnobstructed, relatively wide
EXPression opening,

(009 it has also been proposed that the reference member be attached to the lancet
itself, During incision, the lancet and the reference member are moved together toward the
piereing aperture 1o effectively narrow the piercing aperture. After incision, the reference
member and the lancet are retracted to leave the plercing aperture unobsitueted, Prior tothe
tancet’s insertion into the lancing devige, the reference member can be adjusted relative to the
fancet for purposes of regudating the penetration depth of the needle.

[0010] Another consideration in the design of langing systens is the easg with which a
lancet can be inserted into the lancing device. It is known that when a lancet is inserted info a
lancing device, the foree of the insertion can be used to cock the device. However, if the device
is already cocked, and a lancet was to be mserted, there is sonwe risk that the device would
discharge during the insertion process and the nser would be accidentally pricked. It is alse
known to provide a removable cap on the housing to permuit inserfion of the lancet. However,
this requires an additional step in the process (namely, removing the cap). It would be desirable
to provide a langing device that can be loaded without removal of the cap and that could not be
loaded when cocked.

{0011] Another consideration in the desipgn of langets 1s to mirimize the handling of the
Jancet by the user during ejection of the lancet from the laneing device.  To this end, it {3 known
to provide ejection mechanisms that include a shiding member that engages the laneet to push it
cut of the lancing device. In such casgs, it is helpful to restrain the fancet carrier from forward
movement. Known mechanisms for achieving this use the shiding member to actuate a releasable
conhector to engage the lancet carvier and prevent its forward movement, as shown for example
in U.S. Pat. No. £,197.040, The releasable connector I3 biased towards the ¢jection slide and
away from the lancet carrigr and is configured so that when the lancet carvier 1s wged forward, a
force vector is transmitted through the connector to the gjection slide. This means that the shide
and the ejector rub against each other with o degree of foree, vausing friction that is discernable
to the user. It would be desirable to provide an ejection mechanizm that minimizes friction and

foree imposed on woving parts to reduce wear.
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SUMMARY
F0012] Lancets and methods of use are provided. o accordance with some embodiments

of the fwveution, a laneet has an elongated body with a needle terminating in a sharp tip and a
slegve having a frant end and a rear end. The sleeve is disposed about at least a portion of the
slongated body and movable relative to the elongated body between a forward position in which
the sharp tip is protectively surrounded by the sleeve and a rearward position in which the sharp
tip projects from the front end of the sleeve. A first locking member extends from the elongated
body at a focation in between the forward and rearward positions. The fiest locking meber hag
an extended configuration in which the locking member engages the sleeve to prevent the sleeve
from moving rearward. The first locking member also has a retracted configuration in which the
ocking member-does not engage the sleeve 1o prevent the sleeve from moving rearward. When
the sleeve moves over the first locking mamber, at least a portinn of the interior of the sleeve 15
configured to contain the locking member in its retracted configuration.
[0013] fn accordance with other embodiments of the invention, a lancet is provided
having an elongated body with a needle terminating in a sharp tip and a sleeve having a front end
and a rear end, The sleeve is disposed about at least a portion of the elongated body, the sleeve
located at an initial position relative to the elongated body so that the sharp tip is disposed within
the sleeve, A first locking member extends from the glongated body at a tocation outside of the
sleeve and has an extended configuration in which the fivst locking member engages the sleeve to
prevent rearward movement of the sleeve and a retracted configuration in which the first loeking
member does not engage the slegve to prevent the sleeve fom moving rearward, A second
{ocking member is also provided. The second locking member is axially spaced from the first
locking member and extends from the elongated body at a location within the sleave.
[0014] In accordance with other embodiments of the wvention a method s provided for
using a lancet that has an elongated body with a needle tenminating in a sharp tip, a sleeve
disposed about at leasta portion of the tlongated body and movable relative o the ¢longated
body, and a locking member that has extended and retracted configurations. The method
includes positioning the sleeve i 1o a forward position in which the sherp tip is protectively
surrcunded by at least a portion of the sleeve; placing the locking member is in the extended
configuraiion to prevent rearward movement of the sleeve; loading the lancet inte a lancing
device; moving the locking member into the retracted position before fiving the lancing device to
permil the slesve (o wove rearward over the locking member; and containing the locking member

in the retracted position while the sleeve moves over the locking member.
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BRIEF DESCRIFTION OF THE DRAWINGS
{0015] The deseription herein makes reference to the accompanying drawings wherein
like reference numerals refer to like paris throughout the several views, and wherein:
[0016] Fig. 1 is a perspective view of 4 lancing device in accordanee with one

embodiment of the invention, including a removable lancet inserted therein;

10017] Fig. 2 s a left side view of the lancing device of Fig. 1;

[0018] Fig. 3 is top plan view of the lancing device of Fig. 1;

[0019] Fig. 4 18 a bottom plan view of the lancing device of Fig. 1;

[0620] Fig. 5 is a perspective view of a lancet for use with the laneing device of Fig. 1,

meluding a removable tab and a sleeve m an extended position to protectively swrround the
lancet’s needle;

0021} Fig. 6 1s a perspective view of the lancet of Fig. 5 showing the sleeve moved  a
rearward position to expose the needle’s sharp tip;

[0022] Figs. 7a thwough 7d are a series of diagrams showing the geners] operation of the

laneing device-and lancet of Figs 1-6;

[0023] Fig. 8 is a top plan view of the lancet body of the lancet of Fig. 5;

[0024] Fig. 9 is a left side view of the lancet body of Fig. &;

[0025] Fig. 10 is a perspective view of the sleeve in the lancet of Fig. 5;

[0026] Fig. 11 15 a left side view of the sleeve of Fig. 10;

(027 Fig. 12 is a top plan view of the sleeve of Fig. 10;

[0028] Fig. 13 is a isolated perspective view showing detail of the lancet of Fig. 5,

tncluding the rear end of the sleeve and the wings on the lancet body that prevent rearward

movemernt of the sleeve relative to the lancet body;

00291 Fig. 14 is a front view of the lancet sleeve of Tig, 10;
030 Fig. 15 is veay view of the lancet sleeve of Fig. 1
far) £ R

Sy

10031} Fig. 16 is a cross-sectional view of the lancet siceve of Fig. 10 taken along the

lines 16-16 In Fig. 14

00321 Fig. 17 13 an'exploded perspective view of the lancing deviee of Fig. 13
{00331 Fig, 18 is a cross-sectional view of the lancing deviee taken along the lines 18-18
£

of Fig. 3, including the lancet of Fig. 5 as inserted into the lancing device;
0034 Fig. 19 is a partial perspective view of internal components of the lancing device
of Fig. 1 showing drive springs and & portion of the lancet of Tig. 5 as inserted wnto ihe lancing

devies;
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[O03 51 Fig. 20 is a perspective view of the left half of the housing of the laneing device
of Fig. 1;
[0036) Fig. 21 is a perspective view of the vight hall of the housing of the lancing device
of Fig. {;
(0637 Fig. 22 is a left-front perspective view of the lancet earrier of Fig. 17,
[O03E} Fig. 23 is a right-front perspective view of the lancet carvier of Fig. 17,
0039} Fig. 24 is a perspective view of the cocking handle of Fig. 17,
[0040] Fig. 23 is a front perspeciive view of the depth adjustment ring and depth actuator
of Fig. 17;
(0041} Fig. 26 is vear perspective view of the depth adjustment sing of Pig. 17;
[O042 Fig. 27 ie a perspective view of the trigger of Fig, 17;
{0043} Fig. 28 is a top plan view of the trigger of Fig. 27;
{0044] Fig, 29a is a right side view of the trigger of Fig. 26 and ils relationship with the

lancet carrier of Fig. 22 (shown in phantom Huoes) showing the position of the trigger relative to

the housing of the lancing device when the lancing device 13 cocked;

[0045] Fig. 29b is a right side view of the trigger of Fig. 26 and #s relationship with the
lancet carrier of Fig, 22 (shown in phantom {ines} showing the position of the trigger relative to

the housing of the lancing device when the lancing device is uncocked;

[0040] Figs. 30a through 304 are a series of ent-away vight-hand perspective views of the
lancing device of Fig. 1, illustrating its cocking and firing operation;

[0047] Fig, 31 is an isolated perspective view of the cap of the laveing device of Fig. 1,
showing the position of the lancet sleeve when lancing device is in finger mode;

[0048] Fig. 32 15 an isolated perspective view of the cap of the lancing devies of Fig. 1,
shiowing the position of the lancet sleeve when lancioy devies 13 in AST mode;

[(049] Fig. 33 is a left side view {with housing cut away to reveal Wnternal mechanisms)
af the Iancing device in AST made with the eap placed on a user's skin in preparation for lancing
operations;

O050] Fig. 34 15 s a left side (with honsing et away to reveal internal mechanisms) of
the lancing device in finger mode with the cap placed on a user’s Huger In prepavation for lavcing

operations;

(00311 Fig, 35 is [ront perspective view of the AST mode actuator ring of Fig. 17;
{0052} Fig, 36 is a front view of the AST mode actuator ring of Fig, 35 and its

refgtionship with the receiver of Fig. 17 (shiown in phantom Hnes);
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[6053] Fig. 37 is a rear perspeetive view of the AST mode actuator of Fig. 35;

0054 Fig. 38 is a front perspective view of the receiver of Fig. 17 and ity velationship
with the AST mode actuator ring;

[0055] Fig. 39 is a front perspective sectional view of the receiver of Fig. 38, taken along
the lines 39-39 in Fig, 33;

F0036] Fig. 40 is a rear perspeciive view of the receiver of Fig. 38 with a lancet inserted
therein;

{0057} Fig. 41 is a rear view of the receiver and lancet of Fig. 40;

v

7]

[0058] Fig. 421
40,

a front view of the receiver and Jancet (shown o phantom lines) of Fig.

[0591 Fig, 43 v a lefl side view of the recetver of Fig, 38;
(0060} Fig. 44 i5 a top plan view of the receiver of Fig. 38;
[0061] Fig. 45 is an exploded perspective view of the gjection slide, gjection actuator aud

locking member of Fig. 17;

[0062] Figs. 46a-46d are a series of cut-away right-hand perspective views of the lancing
device of Fig. 1, (llustrating the operation of the ejection slide and ejection actuator;

[0063] Fig. 47a is a partial perspective view of a laneing device in accordance with g
further embodiment;

[0064] Fig. 476 is a side elevation of the cap of the lancing device shown in Fig, 474;

~

ity

[6D65] Fig. 48 is a top plan view of a laneing device in accordance with a further
erabodiment:
[0066] Fig. 49 is o partial sectional view of a lancing device in accordance with a further

entbodiment, fuken along the lines 4949 in Fig. 48;

{0067] Fig. 50a iz an isolated perspective view of the tancing device of Fig. 1, showing
the position of the langet sleeve protruding beyord the plercing aperture 1o adjust penetration
depth of the needle sharp;

{0068] Fig. 30b is a left side view (with the housing cut away to reveal internal
mechanisms) of the fancing device as shown in Fig. 50a, with the lancet sleeve protruding
beyond the piercing aperture and placed on a user’s skin in preparation for lancing operations:
[0069] Fig. 5119 an exploded perspective view of a lancing device in accordance with a
second embodiment of the invention;

(0076} Pig. 32ais a perspective view (with the housing in phantom lines to veveal

internal mechanisms) of the hancing device of Fig. 51, showing a stopper in an open position;
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0071 Fig. 52b 19 a perspective vigw (with the housing in phantors lines to reveal
internal mechanisms) of the lancing device of Fig. §2a, showing the stopper in a closed position;
[0072] Fig. 53a1s a top plan view (with the housing in phantom lines (o reveal ntemal
mechanisms) of the Tancing device as shown Fig. §2a, with the stopper in an open position:
[0673] Fig. 53b s a top plan view (with the housing in phantors lines to reveal nternal

“
<

mechanisme) of the lancing device as shown in Fig. 52b, with the stopper in a closed position;

0074] Fig. 54 15 a perspective view of the stopper of Figs. 52a and 52b;

[6075] Fig. 55 is atop plan view of ihe stopper of Fig. 54;

[0076] Fig. 56 is a boitom plan view of the stopper of Fig. 54,

100677} Fig. 57 is front elevation view of the stopper of Fig. 543

{0078} Fig. 3§ is left-side elevation view of the stopper of Fig. 34;

{0079} Fig. 59 a tear elevation view of the stopper of Fig. 54,

{0080} Fig. 59A is partial perspective view of an alternative embodiment of the lancing

device of Fig. 31, showing an ejection slide engaging a stopper in an open position;

o

{008 1] Fig. 598 iz a bottom plan view of an the engagement slide and shide and stopper
of Fig. 594,

[0082] Fig. 59C is a top plan view of an engagement slide and stopper in aceordance
with an slternative embodiment of the Invention, showing the stopper In an open position;
[0083] Fig. 5596 is a top plan view of the engagement slide and stopper of Fig. 59C,
showing the stopper in a closed position;

[0084] Pig. 60a is a perspective view {with the housing in phautorn hues to reveal
internal mechanisms) of the laneing device of Fig. 51, showinyg a trigger and a locking member in
a disengagement position;

[G085] fig, 600 13 a perspective view (with the housing in phastom lines o reveal
internal mechanisms) of the lancing device of Fig. 60a, showing the locking member in an
srigagement position;

[O086] Fig. 61a 1s a top plan view {with the housing in phamtom Hnes to reveal internal
mechanisios) of the lancing device as shown Fig. 60a, with the locking member in a
disengagement position;

[0087] Fig. 61bis a top plan view (with the housing in phantons ines 1o reveal lnternal
mechanisms) of the lanciug device as shown in Fig. 60, with the lecking membsy in an

engagenent positions
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[0U88] Fig. 61¢ 15 a top plan view (with the housing in phantony lines to reveal internal

mechanisms) of the lancing device as shown Fig. 60b with a lancet inserted thereing

[00&3] Fig. 62 is a front perspestive view of the locking wember of Figs. 60a and 60b;
[0090] Fig. 63 is a rear perspective view of g locking member of Fig. 62,

[(091] Fig. 64 15 a front elevation of the locking member of Fig, 62;

[6092] Fig. 63 is rear elevation of the locking member of Fig. 62;

[HQ93] Fig. 66 is a right side view of the locking member of Fig, 62;

U094 Fig. 67 is a left side view of the locking member of Fig. 62;

[0095] Fig. 68 1s a top plan view of the locking member of Fig. 62;

[0086] Fig. 6% is a bottom plan view of the locking member of Fig. 62;

100971 Fig. 70 is an isolated perspeetive view of the trigger and locking member of Fig.
Hla:

10098} Fig. 71 15 a sectional view of the trigeer and locking member of Fig. 70 taken

along the lines 7171

{0099 Fig. 72 is a perspective view of a carriage assembly of the lancing device of Fig.
51

fud
&

[00100] Fig. 7
[DD101] Fig. "
T2

is a partial exploded view of the carriage assembly of Fig. 72;

~d
R
-
w

is a front perspective view of a carriage in the carriage assembly of Fig.

[00102] Fig. 75 isa rear perspeetive view of the carrtage in the carriape assembly of Fig,

T2

[00103] Fig. 76 is a side elevation of the vight haif portion of the housing shown in Fig.
S
[00104] Fig. 77 is a front perspective view of a carriage cover of the carriage sssembly of

Fig. 72;
[00105] Fig, T8A is an enlarged perspective view of o depth adjuster of the lancing device

Y
¥

shown in Pig. 51, illustrating #s interaction with the carriage assembly of Fig. 72;

00106} Fig, 78R is a rear perspective view of the depth adjuster of Fig. 784;
[G0107} Fig, 79A is a partial perspective view of an alternative embodiment of the

carriage assembly of Fig. 72, showing the engagerent of a cocking assembly with the carriage
assemibly;

{00108) Fig. 798 is a sectional view of the carriage asserably as shownin Fig, T9AL
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[0G109] Fig. 80 1s a front pecspective view of the trigger assenbly of the laneing device of
Fig. 515
[00110] Fig:
&4

11

o]

an exploded, rearward perspective view of the trigger assembly of Fig.

2]

[oot1l} Fig, 87 is a lancet in accordance sith an alternative embodiment of the invention,

showing the Jancet sleeve (in sectional) in its fully extended and locked position;

FO0112] Fig. 83 iy side elevation of showing the tancet sleeve inn its retracted position;
fO0113] Fig. 84 is an enlarged side elevation of the lancet of Fig. 82;
f60114] Fig. &5 is a perspective view of & lancet o accordance with another embodiment

of the invention;
[00115] Fig. 86 is a rear perspective view of the lancet of Pig. 83, with a portion of its
sleeve cut away to reveal 8 interior structure;
{00116] Fig. 87 i3 a front perspective view of the lancet of Fig. 8§35, with a portion ofis
sleeve cut away to reveal s nterior shuchure;
[00117] Fig. 88 is an gjection locking member in accordance with an alternative
embodiment of the lancing device of Fig. 51;
[00118] Fig. 89 is an isolated perspective view of the ejection locking member ot Fig. 88
in relation to the lancet carrier and an gjection actuator;
[00119] Fig. 90 is partial top plan view of the varriage assembly of Fig. 51 in which the
ejection locking member of Fig. 88 has been installed;
[00120] Fig. 91 is an isolated perspective view of the carriage assembly and ¢jection
locking member of Fig, 90, showing the ejection lockiog member forced Into its open position by
the ejection actuator of Fig, 89; aud
fooiat] Fig. 92 s an isolated perspective view of the carriage assembly and gjection
focking member of Fig, 90, showing the ejection locking member in its closed position after the
gjection actuator of Pig. 89 has been slid forward.
001223 Figs. 93a-¢ are front-view perspectives of the alegve with a cross section that is
one of ovalar, eircular, and polygonal.

DETAILED DESCRIPTION OF THE EMBODIMENTS
Overview
T00123] Referring to Figs 1-4, a lancing system 100 in accordance with an embodiment of
the invention is lustrated, including a lancing device 102 and removable lancet 104, As

explained below, lancing system 100 is operated by a user to draw a saruple of blood or other



WO 2007/146913 PCT/US2007/070956
il

hadily fluid from the body such as for diagnostic purposes. Laneing deviee 102 inehades :

housing 106 with a skin-engaging cap 108 baving a piercing
L et }

._,:

aperture 110, a cocking handle 112
used to cock an indernal firing mechanism {described below with reference to Figs. 302-30d), a
rigger 114 for firlng the internal firlog mechamism, and an gjection slide 115 to eject lancet 104
from lancing device 102 after use.

J00124} Lancing device 102 includes an alternative site testing ("AST") mode acluator
ting 116, a user-actuated assembly or user-coutrolled actuator which the user may rotate to
awitch lancing device 102 from a finger mode (in which lancing device 102 is well-suited for
drawing bleod from the aser’s fingertip) 0 AST mode (in which tancing device 102 is well
suited for drawing blood from part of a user’s body other than a fingertip).

{00125] Lanecing device 102 includes a depth adjuster 117, which the user may rotate to
limit the forward axial movement of lancet 104 relative to the skin-engaging surface of cap 108,
and thereby limit the depth that lancet 104 penetrates a user”s skin,

{00126] fu this specification, unless otherwise provided, the terms “lorward™ and “front™
mean toward the skin-engaging longitndinal end of lancing device 102, and “rear”™ and
“rearward” wean toward longitudinal end of lancing device 102 opposite the skin-engaging sud;
and term “left” means the left side L of lancing device 102 and the term “right” means the right
side R of lancing deviee 102 (as shown in Fig, 3).

[G0127} As shown in Figs. 5 and 6, lancet 104 includes a needle 118 whose length
{excluding a sharp tip 120) is encased in an elongated lancet body 122, A remrovable tab 124
ucludes a flange 126 and an elongated stem 128 that encases the sharp tip 120 of needle 118,
Stem 128 is frangibly attached to the front end of lancet body 122, A sleeve 130 shides axally
over g portion of the lancet body 122 between forward position {as shown in Fig. 5), in which it
protectively surrounds the sharp tip 120 of needle 118, and a rearward position {ag showi in Fig.
&Y in which a portion of sharp tip 120 proteudes beyond the front end of sleeve 130,

[00128) The general operation of lancing system 100 is Hustrated in Figs. 7a-7d.
Bepinning in Fig. 7a, the user inserts lancet 104 into lancing device 102 through pietcing
aperture 110, Removable tab 124 (shown in Fig. 7a with phantom lines seen through the user’s
thumlt) provides a convenient fioger-giip while also protecting the nser from exposure to shatp
tip 120 and waintains the stepility of the sherp tip 120

(00129 Firm insertion of Tancet 104 may cock lancing device 102 (eg.. in AST mode).
Afier initial use, lancing device 102 may also be cocked by pulling cocking handle 112 {see Fig.

The mechanisms for cocking lancing device 102 are explained below,
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[0 3] Onee lancet 104 45 fully inseried, removable tab 124 extends rom piercing

aperture 110, Referring to Fig. 7b, the user then twists the removable tab 124 to sever it from
lancet bady 122 along their frangible connection and pulls removable tab 124 off of sharp tip
120, At this time, sharp tip 120 is enclosed within cap 108, Ouce removable tabs 124 iz removed,
substantially all of lancet 104 can be enclosed by cap 108 of housing 106, so that no part of
fancet 104 protrudes beyvond piercing aperture 110 by an amouat sulficient to displace the user’
skin from the skin engaging surface of cap 108,

[0G131] With lancet 104 inserted into lancing device 102 and lancing device 102 having
teen cocked, the user places the front surface of sleeve 130 of skin-engaging eap 108 onto his or
her {inger or other body part and presses trigger 1140 The depression of trigger 114 aciuates a
firing mechardsm within housing 106 (described below) to momentarily thrust ngedle 118
forward through piercing aperture 110

[00132] Referring to Fig. 7c, after lancing device 102 Is fived, the user slides ejection slide
115 on the underside of housing 106 in the dirgction of atrow A to partially eject lancet 104
through piercing aperture 110 of cap 108, The mechanisras for ejection are described below with
reference to Figs. 45 and 46, As the user slides gjection shide 115 in the direction of arrow A, the
cjection slide engages an gjection actuator 121 inside housing (shown in Fig. 7¢ with phantom
lines; see also Figs. 45 and 46) to push lancet sleeve 130 into #ls forward position relative to
lancet body 122 so that lancet sleeve 130 surrounds sharp tip 120 in a protective closure (as
shown in Fig, 5) and the front-most portion of lancet sleeve 130 projects out of pilercing apertine
110 for withdrawing engagernent by a user’s finger fipa. Lancet 104 can also be gxpelied from
laneet device 102 by foree of gravity after operation of gjection shide 113, without the us

having to touch lancet 104,

[G0133) As shown in Fig. 7, grasping the laneet sleeve 130, the user removes lancet 104
from fancing devige 102, Upom gjection, lancet sleeve 130 is locked into its proteciive position
by the extension of locking wembers or wings 132a, 1320 from lancet body 122 (as shown in
Fig. 9), thus reducing the possibility the s user will aceidentally prick himself or herself on sharp
iip 120,

[00134] Lancing system 100 can also be used in a kit whicly includes test strips and an
analyzer. Aller lancing system 100 is operated to draw blood, the user applies the bead of blood
to the test strip and inserts the lest strip into the analyzer for assessment of bload composition,

such as levels of glocose
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[00133] Referring to Figs. 8-16, the construction of lancet 104 is described, beginning with
lancet body 122, Guidance ribs 134 are formed on the fop and bottom sides of lancet body 122
near its front end. Guidance ribs 134 extend radially from lancet body 122, with the elongated
extent of guidance ribs 134 running paraliel to the major axis of lancet body 122,

[O0136] The dimmeter of lancet body 122 tapers to Torm a conical vear end 136 and a neck
138 which defing there between a mounting bulb 140,

[O0137] Wing wells 142a and 1425 are formed in left and right lateral surfaces of laneet
bady 122, respectively, near the mid-section of lancet body 122, Extending from each wing well
1422, 1420 is one of locking members, or wings 132a, 132b. Each of wings 132, 132b has a
shaert, stiff base portion 144 extending vadially out from lancet body 122 and a planar flexion
member 146 having a wingtip 148 extending in generally forward direction but af an acute angle,
which in this case is (lustrated as approximately 45° away from the major axis of the fancet body
122 when in the extended configuration. Wings 132a, 132b may be molded ag part of lancst

hody 122,

[OG138] Wings 132a, 132b can {lap into a vetracted configuration by folding planar flexion
members 146 from thelr extended position shown in Fig. 8 to a retracted position in which

flexion member 146 is folded forward by approgimately 457 so that flexion member 146 s
substantially disposed within its corresponding one of wing wells 1423, 142b. Planar flexion
meimbers 146 are flexible and resilient in thai they can be folded into wing wells 142a, 142b
under the influence of a lateral force, but will return to their outward extended confignration
when that foree is removed.

[00139] Other suitable locking members may be used ay an altemative to wings 132a,
132h. These other suitable locking members inelude, but are not livuited to, pivobing members
that pivot rather than fold into the wing wells, stads that extend out from the lancet body that ean
be pushed into a retracied poaition into a well in the fancet body, ot barbs.

(001401 Figs. 10-16 illusteaie lancet sleeve 136 in more detall. Sleeve 130 is generally
tubular in construetion with & frontend 150 and a rear end 152 and defining an elongated inner
chamber 154 there between. Sleeve 130 is divided into a front portion 156 and a rear portion
158, Four outer guidance ribs 160a through 160d project radially from the front portion 156 of
steeve 130 at 90" intervals, extending along the longitudinal extent of front portion 156, Front
ends 1624 through 162d of guidance ribs 160a-160d have a slght bevel. Although sleeve 130 is

tubulay, sleeve 130 can be made with different sectional shapes or slots (To reduce the material
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used to manufacture sleeve 130). In addiiional embodiments, the sleeve 130 has a eross section
that is one of polygonal, cireular and ovular, as shown in Figs. 93a-c.

{00141} Ananmnlar flanpe 164 circomseribes sleeve 130 between its frout portion 156 and
rear portiont 158, The front tace of annular flange 164 defines a movnting shoulder 166 and the
rear face of annular tlange 164 defines an gjection shoulder 168, As Turther explainec‘i below,
mounting shenlder 166 provides a swriace permitting a recelver 170 (see Fig. 17) that is internal
1o housing 106 to engage sleeve 130, and gjection shoulder 168 provides a surface for gjection
actuator 121 (also internal to housing 106; see Figs. 17 and 1¥8) to engage sleeve 130,

[00142] In rear portion 158, sleeve 130 is generally hexagonal in cross section (except for
its rear end 152, as explained below) and defines lower planar faces 172a and 172, upper planar
faces 173¢ and 172d and lateral planar faces 172b and 172e. Lateral planar faces 172b and 172e
can be used during manufacturing to position sleeve for installation on lancet body. Also, as
explained below, when lancet 104 1s inserted into receiver 170, lower planar faces 172a and 172
and upper planar faces 172¢ and 1724 mate with corresponding surfaces inside receiver 170 to
orient fancet 104 within lancing device 102, as shown in Fig, 42

F00143] As best seen in Fig. 13, the exterior shape of sleeve 130 at uts rear end 152 15 that
of a cylinder 174 with its {op and bottom surfaces sheared off to form planar surfaces 176a and
176b, Planar surfaces 176a and 176b are contiguous with tateral plavar faces 172b and 172¢,
respectively, Lower planar surfaces 172a and 172f texminate in beveled corner 178a on the left
side of cylinder 174 and upper planar surfaces 172¢ and 172d terminate in beveled corner 178b
on the right side of cylinder 174, Beveled comers 178, 178b act as guiding surfaces to rotate
lancet sfeeve 130 into its proper orientation as it is inserted info receiver 170,

{00144} The inner chamber 154 of sleeve 130 s sized and configured to allow lancet body
122 to be snugly coaxially disposed within sleeve 130, The sleeve 130 has a widih of less than §
nn. As best seen in Figs, 14-16, inner chamber 154 is generally cylindrical wath upper and
lower grooves 180 extending longitedinally through slesve at the top and bottony of inner
chamber 154, respectively. Grooves 180 are gach sized and positioned to receive guidance ribs
134 of lancet body 122 in sliding engagement. As best seen in the sectional view of Fig. 10, each
of grooves 180 extends from front end 150 of sleeve 130 to one of backstops 182 that are
displaced from rear gnd 152 of sleeve 130,

[00145] Each of guidance ribs 134 of lancet body 122 {ity into one of grooves 180,
permitting sleeve 130 fo slide axially forward over lancet body 122 to an extended prot&ctm:f

position {in which front portion 156 of sleeve 130 surrounds sharp ip 120, as showu in Pig, 5)
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and backward over lancet body 122 to a retracted position (in which sharp tip 120 extends past
the frout end 150 of sleeve 130, as shown n Fig. 6). Back stops 182 engage one of rearmost
ends of guidance ribs 134 to prevent sleeve 130 from sliding off the front of lancet body 122,
[00140] The cylindrical contour of inner chamber 154 is further modified by the inclusion
of elongated guide swrfaces which are wing engagement surfaces 184, a pair of wide, shallow
lateral grooves on opposing lateral sides of sleeve 130 that extend the length of sleeve 130,
[00147] The function of wing engagement surfaces 184 is explained as follows. When
wings 132, 132b are in the extended confipuration, their wingtips 148 span a distance greater
than the diameter of inner chantber 154, [fsleeve 130 moves rearward relative to lancet body
122 [rom its protective exiended configuration (shewn in Figs, 5 and 13), wingtips 148, it
extended, will engage the rear end 152 of lancet slecve 130, blocking further rearward
movement of sleeve 130 and in effect locking sleeve 130 in ifs profective extended position, as
shown in Fig. §

[00148] However, when wings 132a, 132b are in their refracted configuration (that is,
folded into wing wells 142a, 142b as shown in Fig. 6), they do not extend beyand the diameter of
innter chamber 154, so that sleeve 130 can slide axially over the wing wells 142a, 142b without
interruption, As sleeve 130 slides over wings 132a, 132b, each of the wings (now folded into
wing wells 142a, 142b) brushes along the lougitudinal extent of wing engagement surfuces 184,
ot elongated puide surfaces as shown in Fig. 6. These surfaces contain the locking member or
wings 132a, 132b in their retracted configuration when the slesve 130 moves over the wings.
{00149] Sleeve 130 and wings 132a, 132b zan be separate components, as shown above, so
that sleeve 130 can be in space-apart relation 1o wings 1324, 132b. This permits sleeve o be
moved over a wider range of lancet body 122 {o accommodate operation of lancing devive 102 in
AST and finger modes, as deacribed below.

[DO150) Note that for siraplicity in illustration, the relative axial movement of sleeve 130
and lancet body 122 is described solely fu terms of sleeve 130 moving over the body 122, In
operation of fancing device 102, most notably during firing of lancet 104, this same relative
movement s achieved by moving the lancet body 122 while the sleeve 130 remains stationary,
However, the mechanical interaction between sleeve 130 and body 122 i that case is still as
deseribed above.

Internal Constructionof Lanciire Devige

{00131 Reforring to Figs. 17 and 18, the internal construction of lancing device 10235

shown, Reeeiver 170 is coupled to AST mode actuator ving 116 and engage

EXE
\:‘)
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move lancet sleeve in response to novemert of AST mode actuator ning 116, A slidable lancet
carrier 208 engages lancet body 122, A drive spring 210 propels the lancet carvier 208 toward
plereing aperture 110 to drive lancet needle 118 to pierce the user's skin or other bodily tissue. A
returs spring 212 propels lancet carrier 208, removing needle’s sharp tip 120 out of the user’s
skin after piercing. The combiuation of lancet carvier 208 and at least drive spring 210 acts as 4
laviget holding assenmibly to hold and move lancet. An ejection actuator 121 s coupled to
ejection slide 115 and gjects lancet 104 fron lancing device 102 in veésponse to movement by the
user of ejection slide 115, Also located within hiousing ave portions of cocking handle 112 and

depth adjuster 117 as described below,

(001521 These components of lancing device 102 will now be deseribed.
Housing
[001533] Figs. 20 and 21 tllustrate the construction of housing 106, Housing 106 defines an

elongated hollow barrel having a front aperture 200, vear aperture 201, AST mode actuator
aperture 202 (through which a portion of AST mode actuator ting 116 extends and trigger
aperture 203 (through which a portion of trigger 114 extends). Note that for sase of manufactiue,
housing 106 may be formed of & conjoined left balf 206 and right halt 204 as shown m Figs. 20
and 21, respectively.

[00154] Referring to Fig. 20, the left half 206 of housing 106 ineludes a pair of elongated,
spaced-apart guides 214 defining there between a lancet carrier lefi-hand guide track 210.
{00155] Left half 206 also includes near its front end a pair of semi-annular flanges 218a.
Flanges 218a define the left hall of shoulders 220 that are spaced apart slightly more than the
width of AST tmode getuator ring 116, so that ANT mods actuator ting 116 can be mounted for
rotation between shoulders 220 of housing 106, as shown in Fig. [8, The front most of flanges
218a also defines the left half of front aperture 200 of housing 106,

[30156] An elongated slot 222 is formed near the lower front end of left hallf 206. As
explained below, elongated slot 222 provides a guide track for gjection actuator 121 as it slides
axially 1o eject lancet 104 from lancing device 102 and also permits intercoupling of ejection
slide 115 and gjection actuator 121 through housing 106, Adjacent to and just above elongated
slot 222 is an elongasted member 224 that fumetions as an additional guide for the movement of

gjection achator 121,

1001571 A vearward portion of left half 206 has a reduced diameter to define a semi-
anmmular rear Hange 226a from which extends the lett hall of a distal mounting portion 228, As

best seen in Fig. 1, cocking handle 112 and depth adjustment ving 117 are mounted to distal
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mounting portion 228, Near the rear end of distal mounting portion 228 i¢ a senti-annular flange
230a defining the left half rear aperture 201, which hds a disrocter ndarrower than the rest of
mounting porlion 228 to provide an annudar gaide ring for cocking handle 112,

[00158] Referring to Fig. 21, right half 204 of houstng 106 includes a pair of elongated,
spaced-apart guides 234 runming along a portion of the upper lengitudinal extent of right half
204, Spaced apart guides 234 define there between the lancet carrier right-hand guide track 236.
[00159] Right half 204 also includes near its front end a pair of semi-annolar flanges 218b
aligned with flanges 218a of left half 206. Flanges 218b deline the right hall of shoulders 220, as
explained above in reference to lell half 206, The front-most of flanges 218b also defines the
right half of front aperture 200 of housing 106.

[00160] An elongated slot 240 for ejection slide 115 and giection actuator 121 is formed
near the lower froot end of right half 204, Slot 240 is in aligrment with and performs the same
function as its counter-part slot 222 ot left half 206,

{00161 Below lancet carrier right hand guide track 236 ave positioned a drive spring boss
244 on which drive spring 210 18 mounted (as best seen tn Fig. 19) and a return spring boss 246
on which return spring 212 is mounted (as best seen in Fig, 19). Each of bosses 244 and 246 is
hollow and open ended for mating sngagement with its corresponding one of support bosses 248
and 249, respectively, projecting Grom left hall (see Fig. 20).

[00162] Positioned forward of and slightly above drive spring boss 244 s a drive spring
stap 250 in the form of a finger. Positioned reavward of and shightly above return spring boss
246 18 return spring stop 282 also in the form of a finger. The operations of drive spring stop 250

and return spring stop 252 are explained below fu reference o Figs. 30a through 30d.

[00163] Positioned near the upper eud of right halt 204 just rearward of trigger aperture

203,18 an (J’pemended cylindrical i‘rigger pivat well 253, on which trigger 114 is pivotally
[D0164] A vearward portion of tight half 204 has a reduced diameter to define a semi-
annular vear flange 226b from which extends the right balf of distal mounting portion 228, Near
the rear end of distal mounting portion 228 is a semi-mnular flange 230b defining the vight hall
of rear apertuge 201 of housing 106,

Cap

00163} Referring to Figs. 1 through 3, attached to the front end of housing 106 is cap 108,
Cap 108 way be opague (30 that users do not see the sharp tip 120). Cap 108 provides protective

closure around sharp tip 120 when lancet 104 {s inserted inte lancing device 102, Referring to



WO 2007/146913 PCT/US2007/070956

18

Fig. 31, cap 108 alsc inclodes an anmular skin-engaging proximal surface 254 that forms ¢
compression ting 256 about piercing aperturs 110, Although cap 108 may be constructed ina
variety of sizes and configurations, in certain embodimenis pisrcing apsrture 110 may be about
mm {o about 15 mum in diameter and skin-compression ring 256 way have a width of about 1 s
to about 3nini. The pperaiion of sidn-compression ring 256 apd prercing aperture 110 will be
described as follows in refation to AST mode actuator ring 116, Skin compresston ving may be

circular or have other shapes and need not be continuous or completely annular,

[00166] Cap 108 can be revaovable from the front end of housing 106 {o permil ¢leaning of
the intertor of lancing device 102, To penmit its removals cap 108 can be threadably connected

to housing 106 or conneeted via snap fit, for example.  However, during operation of lancing
device 102 1t is not necessary to remove cap 108, Alternatively, cap 108 can be permanently
attached to or integrally molded with housing 106, Lancet 104 can be loaded into lancing device
through piercing apertare 110 while cap 108 remains attached to housing 106, As explained
below, the same cap 108 can be used when lancing device 102 is operated in both finger mode
and AST mode. In other words, cap 108 need not be replaced to accomuodate use of lancing
device in finger and AST modes.

01671 Referring to Figs, 22 and 23, lancet carrier 208 is deseribed in more detall. Lancet
carrier 208 has the primary funetion of holding tancet 104 as lancet 104 1s inserted, fired and
ejected from lancing device 102, Lancet carrier 208 includes a main body 258 defining at is front
end a mouth 260 comprised of an upper jaw 262 and a lower jaw 264, Upper and lower
recelving jaws 262 and 264 are formed of flexible elongated plavar members extending forvard
from main body 258 of lancet carrier 208. The tips of cach of upper and lower jaws 262 and 264
include ane of two opposing inwardly projecting snaps 268, Unless a force is applied fo wge
Jaws 262 and 264 apart, jaws 262 and 264 will tend io vemain in the closed position shown in
Figs, 22 and 23, When jaws 262 and 264 are in the closed position, distance d belween snaps
268 is leas than the diameter of the mounting bulb 140 of the lancet body 122, It will be
appreciated that fancet carrier 208 operates as part of a lancet holding asserubly that engages the
lancel needle at a position that is independent of the position of receiver 170.

[00168] Referring to Figs. 18 and 19, as langet 104 is tnserted info lancing devies 102,
lancet body 122 extends through recciver 170 watil its conical rear end 136 sbws mouth 260, The
distal tip of vonical rear end 136 i sufficiently narrow to slide casily between the snaps 268 of

upper and lower jaws 262, 264, However, as the conical rear end 136 {s plunged further into
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mouth 260, portions of conical rear end 136 having & wider diameter enter mouth 260 and foree
apart upper and lower jaws 262, 264 until the mounting bulb 140 of body passes through jaws
262, 264, Onee mounting bulb 140 passes, jaws snap shut avound neck 138, whose narrower
diameter creates a revess that engages snaps 208, Lancet carrier 208 will thos hold lancet body
122 until a sufficient forward force 15 applied to expel lancet body from wmouth 260,

(00169 A push plate 270 extends from main body 258 near in the rear of mouth 260 so
that push plate 270 abwuts the tip of conical rear end 136 of lancet body 122 when lancet body 122
is fully inserted into mouth 260,

[00170] Referring to Fig. 22, the top surface 272 of lancet carrier 208 has au
intermediately positioned recess 274 that defines a backwall 276, To the rear of recess 274, top
surface 272 provides a platform 278, Recess 274 and platform 278 provide surfaces by which
trigger 114 engages lancet carrier 208, as deseribed below,

00171} Referring to Fig. 23, a carrier drive spring sngageniert boss 280 and carrier refurn
spring engagement boss 282 extend from the left side of lancet carvier 208, Carvier drive spring
engagement boss can extend out from push plate 270, - As explained below in reference to Figs.
30a through 304, bosses 280 and 282 engage drive spring 210 and return spring 212,
respectively, during the firing of lancing device 102, Divive spring engagement boas 280 has a
rounded contour on its rearward-facing side. Return spring engagement boss 282 has a rounded
contour on its forward facing side.

(00172 An slongated horizontal slot 284 is provided in rearward half portion of laneet
carrier 208, below platform 278, Slot 284 defines horirontal sidewalls 286 and 288, a back wall
290 and a frout wall 292, As will be explained below with reference to Figs, 30a threough 304,
slot 284 receives enpagement members of cocling handle 112 and depth adjustment ring 117,
{00173] Carvier drive and return speing sngagement bosses 280 and 282 are disposed
within lancet carrier right-hand guide track 236 in housing 106 (see Frg. 21} 10 pernut lancet
carrier 208 o slide axially within housing 106 along wide track 236, A guide boss 294 extends
laterally from the left hand side of lancet carrier 208 just below recess 274 (Fig. 20). Guide boss
294 engages lancet carrier left hand guide track 216 in housing 106 {See Fig. 20) to permit fancet
carrier 208 1o slide axially within housing 106 slong guide track 216, The axial shding
movement of lancet carrier 208 within housing 106 pevmits lancet carvier (and thus lancet) to be
moved ander the operation of drive spring 210 to effectuate the cocking, firing and skin-piercing
aperations of lancing device 102, as deseribed below.

Cocking and Fiving
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{00174] Referring to Fips. 19 and 21, a drive member bas a drive spring 21 torsion spring
mounted about drive apring boss 244 of bousing 106, A first terminus of ditve spriﬁg 210 forms
a tine 300 that engages the rounded contour of drive spring engagemeut boss The opposing
terminugs of drive spring 210 forms a tine 307 that is received by drive spring retention notches
304 on return spring boss 246 of housing 106 (Fig. 19). When drive spring 210 is cocked (as
described below), it urges the lancet cagrier 208 toward picreing aperture 110 to extend sharp tip
120 into the user's skin.

[00173] Referring to Figs. 19 and 23, return spring 2172 i3 a torsion spring mounted about
return spring boss 246 extending from housing 106, A first terminus of return spring 212158
fine 306 that engages the rounded contour of a return spring engagement boss 282 on the lancet
cavrier 208, The opposing terminus of retum spring 212 is an anchor tine 308 that is engaged
return spring stop 252 extending from housing 106, When return spring 212 s tengioned (as
deseribed below), it arges lancet carrier 208 away from piercing aperture 114 to vetract the sharp
tip 120 from the user's skin.

(00176} Referring to Fig. 24, cocking handle 112 has a generally cylindrical handle portion
312 sized to fit over rear aperture 201 of housing 106, and an elongated rod 314 extending from
handie portion 312, The forward tip of rod 314 terminates in an L-shaped engagement hook 316,
which 1s positioned in slot 284 of lancet carrier 208 as shown 1 Fig. 30a. As best seen in Figs.
30a-d, cocking handle 112 is located over rear end of housing 1006, with clongated rod 314
passing into the intevior of housing 106 through vear aperture 201, The constricted diameter of
rear aperture 201 restrains elongated rod 314 to axial movement within housing 106,

[00177] A gompression spring (not shown) may be placed at vear aperture 201 of housing
106, with ove end of the spring secured 1o housing 106 and the other end secured to handle
portion 312 o bias handle portion 312 toward housing.

[O0178] As shown in Figs. 27 through 29, trigger 114 has an clongated body 318 with
opposing laterally extending pivots 3200 A user-actnated trigger button 322 s located af the front
end of elongated Body 318, A tooth 324 depends from the rear end of elongated body 318 and
engages the top of lancet carriey 208 as shown in Fig. 26b.

[00179] Trigger 114 is mounied 10 the housing 106 with the trigger button 322 extending
throngh trigger aperture 203 in housing 106 (see Flg. 29a) and each of pivots 320 mounting o
one of wells 253 formed in the interior of housing 106.

GRS Trigger button 322 includes a colored band 325 clroumscribing the bottom portion

of trigger button 322 and can have a color that contrasts with the color of the remainder of trigger
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button 322. Forexample, trigger button 322 can be black with a colored band 325 that is red.
Colored band 325 is visible to a user when the trigger button 322 extends fully through wigger
aperture 203, Colored band 325 is at least partially obscured from the user's view by the housing
106 when trigger button 322 does not fully extend throngh the trigger aperture 203, as shown in
Fig. 29. If desired, other indicia imay be used instead of a colored band, including for exanmple
graphics or alphanumeric symbols, which are placed along the bottom portion of trigger butiom

322,

b.t
P“-./
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[00181] A biasing leaf element 326 extends from the rear end of trigger 114 and urges
downward the rear end of elongated body 318 s0 as to wrge tooth 324 toward lancet carvier 208
and, 10 see-saw fashion, wrges trigger button 322 upward, By pressing trigger button 322 down,
the user can overcome the force of blasing leaf element 326 and swing tooth 324 upward away
fromt fancet carrier 208 to fire lancing device 104 when cocked.

[00182] Referring to Figs. 29a and 29b, the position of trigger 114 relative to housing 106
is illustrated when lancing device 102 is in its cocked and uncocked positions, vespectively. As
shown ig Fig. 29a, when lancing device is cocked, trigger button 322 extends through trigger

aperture 203 in housing 106 so that colored band 325 is visible to user, o provide both tactile and

visual feedbacl to the user that laneing device 102 is cocked. As shown in Fig. 29b, when

lancing device 102 is uncocked, trigger button 322 is withdrawn so that il does vot extend
through trigger aperture 203 and the top surface of trigger button 203 is even with the surface of

housing 106. In this position, colored band 325 i3 not visible. When trigger button 322 15
withdrawn and colored band 325 is not visible, the user has both {actile and visual feedback that
lancing device 102 s not cocked.

[00183] Referring to Figs. 30a through 304, the cocking and fiviug process of lancing
device 102 18 described in more detail. Lancet carvier 208 cau have theee principal positions
relative to drive spring 210 and yeturn spring 212 the neutral position (Fig. 30a), cocked position
(Fig. 30¢0), and the extended firing position (Fig. 30d}.

[G0184] Reterring to Fig, 30a, in its newiral position, lancet carvier 208 i positioned so that
both drive and return springs 210 and 212 are in a relaxed state. The neutral position is the
position that lancing deviee 102 reétums to afier it has been fived.

{00185] T the peutral position, tooth 324 of trigger 114 vests on platform 278 of lancet
carrier 208 (as also shown in Fig, 20b). This forces trigger button 3272, in see-saw fashion, 1o

1-7.‘

withdraw from the trigger aperture 203 in the housing 106 so that trigger button 322 either fush
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with exterior of housing 106 or can extend only partially outside housing 106, In sither case,
colored band 325 on trigger bution 322 is not visible to the user; as also shown i Fig. 29b.
[0018a] In the neutral position, cocking handbe 112 is at rest on the rear end of housing
106, cocking rod 314 is fully extended into housing 106 aud cocking hook 316 is disposed in slot
284 some distance removed from backwall 290,

H00187) Referring to Fig. 30b, the user cocks lancing device by pulling cocking haudle 112
away from housing. As cocking handle 112 is pulled, cocking rod 314 is drawn in a rearward
direction through rear aperture 201 and cocking hook 316 shides rearward through slot 284 until
zacking hook abuts backwall 290. With cocking hook 316 abutting backwall 290, continued
pulling of cocking handle 112 pulls lancet carrier 208 rearward relative to its neutral position so
that drive spring engagement boss 280 pushes tine 300 of drive spring 210 into a tensioned or
cocked puosition.

[00148] Referring to Fig, 30¢, whon lancet carrier 208 is in a fully cocked state, the lancet
carricr 208 15 woved rearward so that its recess 274 s pogitioned under tooth 324 of trigger 114,
Under the urging of bias leal 326, tooth 324 extends into recess 274 and engages back wall 276,
holding laneet carvier 208 In its fully cocked position. A more detailed view of the engagement
of tooth 324 into recess 274 is shown in Fig. 29a,

[00189] As bias leal 326 pushes tooth 324 into lancet carrier recess 274, 1t urges ligger
button 322 upward in the divection-of Arrow A to fully extend through trigger aperture 203, In
this position, colored band 323 about the base of the trigger button 322 is visible to the end user

1o indicate thai the lancing device 102 is cocked, as also shown in Fig. 29a.

[00190] When the user depresses the trigger button 322 (in the divection of arrow B), the

force of biasing leat 326 is overcome, and tooth 324 swings upward (u the direction of arrow C)
out of vecess 274 in lancet carrer 208, Omee tooth 324-1s removed from recess 274, cocked
lancet carrier 208 is no longer restrained and it accelerates forward under the force of dnve
spring 210 toward its extended piercing position as shown in Fig, 30c¢.

[00191] Referring to Fig. 304, lancet carrier 208 is shown i its extended piercing posilion
after having been fired (that 1s, released from its cocked position) by the user’s actuation of
trigger 114, In this extended piercing position, dive spring 210 (by action of ting upon drive
spring engagerment boss 280 (not shown)), has propelied lancel carrier 208 toward piercing
aperture 110 in cap 108, As a result, sharp tip 120 protrades momentarily from the piercing

aperture 119 in the cap 108 to pleres the user's skin.



WO 2007/146913 PCT/US2007/070956

(01921 i the extended piercing posiiion, lancet carrigr 208 15 positionad forward of the

pagement boss 282 pushes tine 306 of return spring 312

&g

neutral position, so that retorn spring en
into a tensioned position. In this tensioned position, return spring tine 306 urges the lancet camier
208 rearward, away from the user's skin back toward the neutral position shown in Fig. 30a, thus
withdrawing shavp tip 120 from the skin.

[00193] Note that dwing the cocking and firing operations deseribed above, lancet sleeve
136 can remain stationary.

100194 As explained above, lancet carvier 208 can also be cocked by insertion of lancet
104 while lancing deviee 102 i3 in AST mode. When lancet 104 18 inserted, conical rear end 136
of lancet body 122 pushes lancet carrier 208 rearward to ity cocked position, where tooth 324, of

irigger 114, extends {nto recess 274 of lancet carrigr 208 to hold lancet carrier in its coeked

position.
[00195] It will be appreciated that springs 210 and 212 and trigger 114 comprise a user-

aciuated drive mechanism. Any other suitable drive mechanisns can be employed, including for
example, cotl springs, electromagnetic drives, or impact hammer arcangemends. It will be further
appreciated that the trigger mechanism employed may be any other sutlable triggering msans,
including far example pulley movement actuated by rotating or pulling the lancet device ora
shiding mechamis.

Depth Adjustment

[00196] Referring to Figs. 25 and 26, the furction of depth adjoster 117 is to Himit the
forward axial movement of sharp tip 120 relative to the skin-engaging surface 254 of cap 108,

and thereby Hmit the depth that shaep tip 120 penetrates the user’s skin.

100197] Depth adjuster 117 includes a depth adjustment ring 330 mounted for rotation
about the distal mounting portion 228 of housing 106 as shown in Figs. 1-4. The forward interior

portion of depth adjustment ring 330 bas threads 332, and the rearward interior portion depih
adjustrent ring 330 has cirenmiferentially armnged detents 334, A protrusion {not shown) on
portion 228 of housing 106 engages detents 334 to provide diserete settings for depth adjustment
ving 330 as it rotates gbout distal mounting poriion 228,

[00198] The exterior of depth adjustment ving 330 is aceessible fo users for rotation and
includes indicia 338 and 2 knob 339 (o facilitate manipulation by the user. As depth adjustoient
ring 330 rotates, indicia 338 are visible to the user to indicate the resulting depth setting.
[G(199] Depth adjuster 117 also includes a depth adiuster actuator 340, which has an

genetally Z-shaped chassis 342, A finger 344 projects from the resr gud of J-shaped chassis 342
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and is sized to fit in threads 332, A guide surface 346 extends from an intermediate portion of Z-
shaped chassis 342, A depth stop 348 projects from the forward end of Z-shaped chassis.
{00200] As best seen in Fig. 30d, depth adjuster actuator 340 is installed within housing
106 so that finger 344 is dispo d with threads 332, guide surface 346 i3 adjacent to and parallel
with guide surface 350, 352 of housing, and depth stop 348 is disposed within sliot 284 of lancet
carvigr 20§,
[00201] As depth adjustment ving 330 rotates, finger 344 follows threads 332 cansing
depth adjnstment actuator 340 to move axially forward and rearward (depending on the direction
that depth adjustment ring 330 is rotated). This motion in tary causes depth stop 348 to slide
forward and rearward relative 10 slot 284 (depending on the direction that depth adjustment ting
330 is rotated). The motion of depth adjusier actuator 340 is limited by the length of slot 284 or
alternatively by the length of threads 332, There is now a pair of stops that lmit the rotation of
the ring 330,
[00202} CGhde surfaces 346 and depth stop 348 slide along adjacent planar parallel guide
surfaces 350 and 352, respectively, extending from housing 106 (see Fig. 20) interact to limit
motion of depth actuator 340 to axial (as opposed to lateral) movement.
[60203] When the user depresses trigper 114 when lancing device is in its cocked state,
drive spring 210 propels lancet caveier 208 forward to extend sharp tip 120 through piercing
aperture 110 and into the user’s skin. During forward motion of lancet carrier 208, depth stop
348 remains stationary so that eventually the back wall 290 of slot 284 will impact depth stop
348, as shown in Fig. 30d. This impact prevents further forward movement of lancet carrier 208
relative to housing 106 and thus limits the peoetration of sharp tip 120, By rotating depth
adjnstment ting 330, the user can selectively position depth stop 348 relative to lancet earrier 208
(as indicated by indicia 338) and thus control penstration depih of sharp tip 120,

AST Moade Adjustment

[O0204] Fancing device |02 operates in AST mode and finger mode. In AST mode,
lancing device 102 s configured for use with fleshy pants of the body such as a thigh or forearm.
foed & ¥ bl
I fnger mode, lanving device 102 1s configured {or use with a fingertip.
[002035] Referring to Figs. 31 and 33, operation of lancing deviee 102 in an AST mode 13
shown. In AST mode, cap 108 is placed agatnst a fleshy part of the body. Compression ring 256
engages the user’s sk, causing 1t to pucker inside the relatively wide piercing aperture 110, The

puckered flesh is then plerced by sharp tip 120, as shown in Fig. 33, allowing the user fo apply
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pressure before, during and after lancing to help with blood acquisition. Clearance prevenis
wicking of the blood drop and allows the user to see whent snfficicnt Mood has been acquired.
fO0200] Referving to Figs. 32 and 34, operation of lancing device 102 in a finger mode is
shown, I finger mode, sleeve 130 is slid toward the front end of the cap 108 (by means of ART
mode actuator ving 116 and receiver 170, as described below), so that the front end 150 of sleeve
130 is interposed in or obstructs a portion of piecing aperture 118, providing in conjunction with
compression ring 256, a skin-engaging contour that 13 snitable for placement against a finger.
The ohstruction of the plercing aperture 110 that is effected by sleeve 130 need not be compleie;
rather sleeve 130 can be placed i proximity to piercing aperhure 110 so that the wser’s skin will
encounter sleeve 130 when cap 108 is placed against the user’s body prior to firing lancing
device 102, and consequently, the user’s skin will not be able to pueker into cap 108 through
piercing aperture 1148, at least to the same extent as the skin could pucker if sleeve 130 were not
obstructing piercing aperture 110, When sleeve 130 obstructs piercing aperture 110, front end
150 af sleeve 130 can be substantially coplanar with compression ring 256,

[00207] Referring to Figs. 33 and 34, sleeve 130 is beld by recetver 170, which i turn is
controlied in cani-like fashion by AST wode actuator ring 116. To transition belween AST and
finger mode, the user rotates AST mode actuator ring 116, which drives the receiver 170 (and
Lience the lancet sleeve 130) axially toward or away from the skin-engaging surface 254 of the
cap 108 (depending on which direction the user rotates ART mode actuator ving 116). It will be
seen that AST mode actuator ring 116 operates as a user-actuated assembly or user-controlled
actuator to transition the lanciug device between finger mode and AST mode by moving sleeve
130 into a first or forward posttion where i obstruets plercing aperture 1HY and a second or
reavward position where sleeve 130 is withdrawn from piercing aperture 110 so that steeve 130
no longer impinges on the user’s skin whern cap 108 18 placed into contact with the user priorto
firing lancing device 102, Alternatively, sleeve 130 can protrude forward past the skin
contaciing swetace of cap 108, When the sleeve 130 1s in 1ts second or reavward posilion, for
AST mode, 1t is sufficiently spaced apari from the plercing aperture 110 so that # does not flatten
the user’s puckered skin during ineiston, as shown in Fig. 33.

002081 In other words, when the lancet sleeve 130 is interposed within the plercing
aperture 116, it adjusts the effective size of the piletcing aperture 110 10 a second diameter of the
front end of the sleeve 150, When the lancet sleeve 130 is withdrawn frofu the plercing aperbure
110, it adjusts the effective size of the piercing aperture to a larger first diameter, in this

embodiment, the diameter of mnobstructed piercing aperture 110, This larger first disroeter is
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sufficiently large to allow the user's skin to pucker into the piercing aperture 110, as shown in
Fig. 33, Other mechanisms for changing the effective sive of the piercing aperture 110 and can
be used as well. For example, the sleeve 130 can be mounted to the housing 106, as opposed 10
the lancet 104, or the skin engaging cap 108 can be deformed.

[Q0209] ART mode actuator ring 116 is shown n wore detail in Figs, 35-37. AST mode
actuator ring 116 1s a semi-circular body rotatably mounted in housing 106 between shoulders
220 (Fig. 20}, AST mode actuator ring 116 includes left and right semi-cireular portions 356 and
358 gach terminating in clasping ends 360 and 362, respectively. The diameter of AST mode
actuator ring 116 is sized to permit it to be secured about receiver 170 as shown in Fig. 36 (with
sectional view of receiver 170) when left and right semi-circular portions 356 and 3538 are Hexed
shightly ouiward by the girth of recetver 170 to urge clasping ends 360 and 362 into tight
engagement of receiver 170,

[00210] AST mode actuator ring 116 tnchudes two opposing bosses 364 and 366, each of
left and right semi-civeular portions 336 and 338, respectively. Bach boss 364 and 366 15 sized to
engage corresponding cam frails 368 and 370 on recciver 170 (see Pigs. 38 and 44), so that
rofation of AST mode actnator ring 116 will selectively position receiver 170 (and thus lancet
slesve) axtally forward and axially rearward, depending on which direction AST mode actuator
ring 116 is rotated. Receiver 170 15 disposed within housing 106 1o allow axial (but not
rotational} maneuvers,

(06211} As best seen in Figs. 3, 18 and 36, a user-actuated member in the form of conirel
member 372 extends from the AST mode actuator ring 116 through AST mode actuator aperture
202 in the housing 106 to provide a user interface for manipulation of AST mode actuator ring
116 by the user. The user has adjusted the effective size of the piercing aperture 110 1o the
chosen diameter when a portion of the AST mode actuator ring 116 13 posttioned i visnal
assoctation with the indivia. Because conirol member 372 i3 captured in ANT mode actuator
aperture 202, the size of AST mode actuator aperture 202 defines the range that the user can
votate AST mode actuator ring 116, Other user interfaces can be employed, including textured
oripping swrfaces. AST mode actuator aperture 202 1s forms a slot having lateral ends that define
a path of {ravel there between for control member 372, The shape of aperture 202 way be varied
to ovoid, rectilinear or other suitable shapes.

100212] Indicia 376 on the owter circomierential surface of the AST mode actuator ring
116 is visible to the user through AST mode actuator aperture 202 when AST mode actuator ring

116 has been rotaled o the switeh langing device 102 into AST mode. In this casg, indicia 376 is
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a diagram of a buman body, conveying fo the user the fact that in AST mode lancing deviee 102
:an be used 1o draw bodily fluid from tissue other than a finger, other symbols or icons may be
used. Alternatively, indicia 376 can be located on AST mode actuator ring 116 so that indicia
376 is visible through AST mode actuator aperture 202 when AST mode actuator ving 116 has
been rotated to switch lancing device 102 inio finger mode.  Alternatively, two indicia can be
used, one o indicate AST mode and the other to indicate finger mode. Alternatively, the two
indicia may be located on the housing.

{00213] Referring to Figs. 38 through 44, receiver 170 is deseribed. As explained below,
receiver 170 acis as a sleeve-engagement portion to relcasably engage lancet sleeve 130.
Receiver 170 is coupled to AST mode actuator ring 116 and configured to move sleeve 130 in
response 1o the movement of AST mode actuator ring 116, Recetver 170 is generally tubular in
construction with a cylindrical receiver body 380 defining an elongated inner chamber 381
therein that is sized and configured to receive lancet 104 as shown in Fig, 40. Blongated slot 222
runs the longitudinal extent of the underside of receiver 170,

(00214} Relerring to Fig. 38, cam trails 368 and 370 are cut fivto the left and right exterior
sides of receiver body 380, Can trail 368 on ihe left side of receiver body 380 runs at a 45
depree angle fram vertical from a forward-upper portion of the left exterior side of receiver body
380 to a lower-rearward portion of the left exterior side of receiver body 380. The angle
determines the ratio of angnlar rotation to Huear translation and can be varied to achieve different
amounts of translation.

[00215] Cam trail 370 is complementary to cam trail 368, and runs at a forty five degree
angle from vertical from a forward-lower portion of the right exterior side of receiver body 380
to a upper-rearward portion of the right exterior side of receiver body 380,

[D0216] AST mode acluator is clasped about receiver body 380 of receiver 170 so that
bosses 364 and 366 ave inserted into cam fraily 368 and 370, respectively, as shown in Fig. 36,
As AST mode actuaior ring [16 votaies vightward (that is, clockwise when looking at AST mads
actuator ring from the rear of lancing device 102), bosses 364 and 366 drive receiver 170 (and
thus lancet sleeve 130) axially rearwand 10 the AST mode position (Fig. 33}, As AST mode
actualor viug 116 rotates leftward (that is, counter-clockwise when looking at AST mode actuator
ring from the rear of lanecing device 102}, bosses 364 and 366 drive recerver 170 (and thus lancet
sleeve 130) axially rearward to the finger mode position (see Fig. 34). Lancet body 122 1s
engaged by lancet carvier 208, so that lancet body 122 does not move as receiver 170 axially

slides lancef slecve 136
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[00217] Fxtending from the forward end of receiver body 380 are a pair of upper and
lower goide fins 382 and 384 and a pair of lateral fins 386 and 388, Lower guide fine 384 is
longitadinally bifurcated by slot 222, Fins 382-388 are curved about their respective longitudinal
axii to define a portion of the circumference of a cirele about the major axis of receiver body 380,
as most readily seen in fhe front view of Fig 42.

[GO2 18] When lancet 104 iz fully ingerted o receiver 170, sleeve 130 1s disposed 1o the
closure defined by upper and lower guide fins 382, 384 and lateval fins 386, 388, with the rear
end 152 of sleeve 130 abuitting a backstop 389 (Fig. 39) formed in the elongated interior chamber
381 of receiver 170 and in the sectional view of Fig. 18, In this configuration, lancet body 122
exlends entively through the elongated interior chamber 381 so that conical rear end 136 of lancet
body 122 extends fram the vear end of recetver 170 and 15 engaged by lancet carrier 208,

F002191 Reinforcements 390, at the rear end of upper and lower guide fins 382 and 384,
provide rigidity to guide fins 382 and 384 and (o align the veceiver within the housing. Lateral
fins 386 and 388 do noi have retnforcements and are sufficiently thin so as to have flexibility in
response to lateral forees,

00220] The front tips of lateral fins 386 and 388 include opposing tnwardly projecting
snaps 392, When lateral fins 386 and 388 are in a relaxed state (that is, not flexed outward), the
distance between snaps 392 Is slightly less than the dimmeter of apmular Bange 164 of sleeve 130,
As lancei 104 1s ingerted juto receiver 170, annuwdar flange 164 abuts siaps 392, Continued
insertion of annular flange 164 against snaps 392 will Hex lateral fins 386 and 388 slightly apart,

perinitting passage of apnular flange 164 indo elongated witerior chamber 381, Once annular

flangs 164 1s clear of snaps 392, lateral fins 386 and 388 {ha\rmo been pushed apart) wge snaps
397 into clasping engagement with mounting shoulder 166 on the front side of annular flange

164, as best seen in Fig, 18, Other suitable means can be wed to conple receiver 170 and langet
sheeve 130

[00221] Flongated interior chamber 381 is configured for voating engagement with the
external contowrs of laneet sleeve 130 and laveet body 122, As shown in the cut-away
perspective view of Fig. 3%, receiver body 380 includes o forward internal portion 400 and a
rearward internal portion 402,

00222} Forward internal porfion 400 of recetver body 380 has a diameter sufficiently
wide to accommndate the rear portien 158 of sleeve 130, Forward internal portion 400 forws
lateral gnide wall 404a which has a vertical planar face and upper guide wall 404b which has a

harizontal planar face Torming a 907 intersection 405 with guide wall 404a in the uppet right-
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hand pottion of elongated interior chamber 381, Fig. 42 is a front view of recetver 170 showing
in phantom lines g sectional view of lancel sleeve 130, When lancet sleeve 130 is inserted into
receiver 170, depending on the random ortentation of lancet 104 in the user’s hand when inserted
into lancing device 102), one of either planar surface 172¢ or 1728 (see Fig. 15) will be flush
apainst guide wall 404a, and the adjacent planar surfage 172d or 172a {again, depending on the
orientation of lancet 104 when inseried inlo lancing device F02) will be flush againgt guide wall
404h, so that the fntersection of planar surfaces 172¢ and 172d (or, as the case may be, 1728 and
172a) will be aligned in mating engagement with intersection 405, as shown in Fig. 42, A pair of
puide walls 404¢ and 4044 can be provided in the lower efi-hand portion of elongated chamber
381 to engage the pair of planar surfaces 172 that are opposite the pair of planar surfaces engaged
by guide walls 404a and 404b. Tt will be seen in Fig. 42 that the engagement of one of planar
surfaces 172 with walls 404 will rotate the entire lancet forty five degrees from vertical
orientation.

(062231 As seen in Figs. 39 and 41, vearward internal portion 402 of receiver body 380 has
a diamond-shaped eross section sized to accommadate lancet body 122 and including rear

ounidewalls 408, Rearward internal portion 402 is narrower than forward internal portion 400,

[00224] When lancet 104 is initially fnserted into receiver 170 by the user, sleeve 13015 in
its extended protective posttion and locking member wings 13Za, 132b are in the extended

configuration 1o engage sleeve 130 and prevent slegve 130 from sliding toward the veat end of
lancet body 122 (as shown i Fig. 5).

[00225] Pruring insertion ol the lancet 104 into receiver 170, the rear hall of lancet body
slides readily through the rearward internal portion 402 of recetver. As wings 132a, 132b enter
rearward internal portion 402, they ard folded into wing wells 142a, 142b by the constricted
width between guide walls 408 ioto the retracted configuration, as best seen in Fig. 41,

[00226] When lancet 104 1s fully nserted into tancing deviee 102, sleeve 130 is secured 10
vecetver 170 by snaps 3922 {at sleeve’s front end 150} and backstop 389 (af sleeve’s rear end 152).
Thus, axial movement of receiver 170 will cause sleeve 130 to slide axially relative to plercing
aperture 110 from its finger made position (shown in Figs, 31 and 33) o its AST mode position
{shown in Figs. 32 and 34 ) while lancet body 122 (and needle 118 erabedded therein) remain in
place refative to plercing aparture 110, At the same e, lancet body 122 is engaged in the
mouth 260 of lancet carrier 208, so that Jancet body 122 doss not move axially as veceiver slides
sleeve 130 forward and rearward, as can be scen by comparing the position of fancet body 122 in

Figs. 33 and 34.
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[Ga227] When lancet sleeve 130 is fully inserted into recetver 170, rear end 152 of sleeve
130 will impinge on backstop 389 of receiver 170, so that lancet sleeve 130 (and consequently,

lancet body 122), cannot be further inserted. Thus, frvm nsertion of lancet 104 when laocing
device 102 is in AST mode will cause conical rear end 136 of lancet body 122 to drive lancet
carrier 208 rearward fnto its cocked position shown in Fig. 30¢. Note that after initial lving,

lancing device can be re~cocked by pulling cocking handle as descrited above in reference to

Fig. 30b.

[00228] it will be seen that AST mode actuator ving 116 and receiver 170 function together
as an actuator that releasably engages sleeve 130 to permit the user to selectively move sleeve

130 relative to housing 106 and lancet needle 118, Other mechanisms can be employed withiu
the scope of the present invention to accomplish this function. For example, referring to Figs. 48
and 49, in lien of rotatable AST mode actuator ring 116, @ inear switel 460 can be provided
which ineludes a finger 470 extending though a slot 480 in cap 108, Slot 480 can be parallel to
the longitudinal axis of housing 106, and finger 470 can be coupled to the receiver $o that axial
maovement of finger 470 by the user drives corvesponding axial movement of sleeve 130, Also,
in lieu of receiver 170, different structures may be employed to releasably clasp sleeve 130, For
example, the end of finger 470 can inchude a pair of tines 490 to clasp sleeve 130 about annular
flange 164, thus translating axial movement of finger 470 to corresponding axial movement of
sleeve 130, Alternatively, inner chamber 381 of receiver 170 can be sized to hold sleeve 130 ina
friction fit.

[00229] It should also be noted that while AST mode actuator ving 116 and vecelver are
divertly voupled together, they may also be effectively coupled for purposes of the invention
through one or mote intermediate parts.

Election Slide and Eisetion Actualor

FOU230] Beferving to Figs. 45 and 46a through 464, the structure and operalion of gjection
siide 115 and ejection actuator 121 iz discussed. Ejection slide 115 is a user actuated frature

external to housing 106, whose function (in conjunetion with gjection actuator 121} s to gject
fanicet 104 from lancing device 102 such as alter use.

[00231] Ejection actuator 121 is shidably mounted within housing 106 and meludes an
elongated main body 420 having top surface 422, A finger 424 extends from top surface 422
nearthe frount end of main body 420 iato the underside of receiver 170 through elongated slot
222, where finger424 is {0 the rear of and the smue height as the dows most portion of gjection

shoulder 168, as best shown in Fig, 18, Alternatively, finger 434 can engage another part of
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aleve 130, such as its rear end 152, As explained below, finger 424 engages lancet slesve to
eject lancet 104 from lancing device 102, Two tongues 426 extend laterally and in opposing
directions from the underside of main body 420, Fach of tonguss 426 extends through its
adjacent one of elongated slots 240 formed in lateral walls of housing 106, permitling ejection
actnator 121 to slide along elongated slots 240 in forward and rearward axial divections, but
otherwise preventing lateral or vertical movement of gjection actuator 121,

(00232 Tongues 426 projecis throngh slots 240 and are received by wells 430 formed on
the interior side of ejection slide 115, Tongues 426 can be affixed in wells 430 by means of
adhesive, snap engagement or other suitable means. Thus, ejection slide 115 is coupled to
ejection actuator 121 so movement of one will cause movement of the other.

fOO233] Dhuring lancing operations, gjection slide 115 and ejection astwator 1121 are in
their rearmost at rest positions. To gject lancet 104, the user slides ejection shide 1135 forward
toward piercing aperture 110 from its at rest position. This In turn causes ejection actuator 121 to
slide within housing, engaging and gjecting lancet 104 as deseribed below. A spring or other
biasing device (not shown) ¢an be provided to bias gjection slide 115 and ejsetion actuator 121 in
their most rearward position so as to avoid wnintended cjection of ket 104,

[00234] Ejection actuator 121 opetates in conjunstion with a locking member 432, which
is disposed between top surface of main body 420 and lower jaw 264 of lancet cartier 208, The
function of locking member 432 is to restrain the release of the laneet body 122 from the upper
and lower jaws 262, 264 of the lancet carrier 208 until the lancet sleeve 130 has been fully
extended by the gjection actuator 121,

[00235] Locking meruber 432 fas an elongated body 434 having au upper surface 436 and
a lower surface 438, Near its front end 440, elongated body 434 forms an upwardly facing bar
4472 and a downwardly facing convex surface 444, At its rear end, clongated body 434 18
pivatally mounted to lancet carrier 208 by pivot 446, so as elongated body 434 rotates about this
pivot, its front end 444 is raised and lowered relative to the lower jaw 264 of fancet carrier 208.
100236] Locking member 432 is aligned iu parallel superposition with gjection actaator
121 so that locking merobser 432 rests on a top surface 422 of gjection actuator 121 Top surtace
422 wnclodes an upwardly-facing concave recess 450 sized aud shaped to hold the downwardly
fazing convex surface 444 of locking member 432, When gjection actuator 121 s in ils most
rearward position, convex surface 444 is aligned with and rests in concave receas 450, In this

position, bar 442 13 clear of lowet jaw 264,
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[QUZ37] Figs. 46a through 464 iflusirate the operation of the ejection slide 115 and ejection

actuator 121, After insertion of fancet 104 and aperation of lancing device 102, ejection slide
115 and ¢jection actontor 121 ave in their rearmost at rest positions, as shown in Fig. 46a. To
gfect lancet 104, the user slides gjection slide 115 forward toward piercing apertureg 110, The
resulling sliding motion of gjection actuator 121 causes tinger 424 to move forward through slot

222 in vevelver 170,

[0023¥] Referring to Fig. 46b, as ¢jection actuator slides 115 slides forward, convex
surface 444 of locking member 432 slides out of concave recess 450 and onto top surface 422 of

gjection actuator 121, As a result, bar 442 is thrust upward so that it engages with the underside
of lower jaw 264 forcing lower jaw 264 to remain clamped about neck 138 ot lancet body 122, Tt
will be appreciated that in order for sleeve 130 to slide into the desired extended position (thus
protecting sharp tip 120), it is helpful that lancet body 122 and lancet carrier 208 remain
stationary. However, as lancet sleeve 130 moves forward, it may exert a foree on lancet body
122 due te friciion as the sleeve 130 slides axially over lancet body 122, This foree has the
tendency to pull lancet body 122 out of lancet carrier 208 and along with sleeve 130, thus
preveniing sleeve 130 from fully extending relative to lancet body 122, Even if lancet body 122
remains engaged by lancet carrier 208, the forward thrust on lancet 104 may move lancet carrier
208 forward. Locking member 432 restrains the release of the lancet body 122 from the upper
and lower jaws 262, 264, thus holding lancet body stationary while Jancet sleeve 18 pushed
forward by finger 424, Al the sane time, it blocks forward movement of lancet earrier 208,
002391 As the user continues to stide ejector 115 forward, finger 424 woves through the
slot 222 in the recetver 170, wutil it engapes ejection shoulder 168 formed in an annular flange
164 of the lancet sleeve 130 (see also Fig. 10 for more detailed view of gjection shoulder 168).
Continued forward movement of the ejection actuntor 121 causes finger 424 1o slide lancet sleeve
130 axially over lancet body 122 in forward direction so thet sleeve 130 surronnds sharg tip 120
in the extended protective position.

[00240] Referting to Fig. 46¢, when ejection actuator 121 has pushed sleeve 130 1o s
most forward position relative to laneet body 122, guide ribs 134 of lancet body 122 engage
backstops 182 al the end of grooves IR0 inside the ner chamber 154 of sleeve 130, Further
movement of sleeve 130 by ¢jestion actuator 121 requives that lancet body 122 be pulled out of
jaws 262, 264 of lancet carvier 208, At this same point i the forward travel of gjection actuator

121, the convex surface 444 locking member 432 has reached the end of top swrface 422 and
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drops off the rear enid of ejection actuator 121, This action allows bar 442 1o fall betow the lower
jaw 264 and permits lower jaw 264 to be opened in response to urging of lancet body 122,
[00241] Referring to Fig. 464, as continued movement of ejection actuator 121 pushes
fancet sleeve 130 and lancet body 122 forward, wings 132a, 132b on laneet body 122 slide fro
the rearward internal portion 402 1o the forward internal portion 400 of recsiver 170, Inthe
wider forward iiternal portion 400, wings 1324, 132b (which had been folded into wing wells
42a, 142b) are no longer deformed and restrained by rear guide walls 408 of receiver 170, and
accordingly wings 132a, 132b flap out into an exiended V-shaped conflliguration (See Fig, 5) In
this extended V-shaped configuration, wings 132a, 132b engage and prevent sleeve 130 from
moving axially rearward and thus exposing sharp tip 120.
{02421 With ejection slide 121 moved to its full forward posttion, finger 424 has pushed
steeve 130 so that its front portion 156 protrudes through piercing aperture 110 of cap 108, The
nser may how engage the protruding front portion 156 to pull lancet 104 out of the lancing device
102. Because the sleeve 130 has been extended to surround needle’s sharp tip, # 1s less hkely
that the user will prick himself or herself in grasping the lancet 104 for removal. Lancet 104 may
also be dropped out of lancing device 102 without the user tonching lancet 104 at all.
[00243] Figs. 47a and 47b show another embodiment of lancing device 102, which
includes a skin-engaging cap 500 with additional features for improving the user’s comfort,
expressing blood from the site of a lancing incision and stabilizing the device on the skin. Cap
500 includes a piercing aperiore 302, which in this case may be elongated with a enlarged center
portion 504, Cap 500 has a rigid base 506 which can be opaque, and a skin-engaging cover 308
whicl is composed of electromeiric material and can be transparvent. A plarality of small bumps
510 are disposed about the piercing aperture 302 and are mounted on upwardly extending arms
5§12 which act as cantilevers, Arms 512 can be monnted to ridged base 506 and can extend
npward at an angle (as shown} throngh the electrometric cover 508 so that a portion of arms 512
extends beyond the cover.
[D0244] Arms 512 are flexible to permil bumips $10 to move toward cap 500 when bumps
510 are pressed against the user’s skin. When bunips 510 move toward cap 500, they draw
closer to the piercing aperture 502, concentrating blood near the ineision. Rlectrometric cover
SOR serves o add compliance to the skin as well as to spread the motion of bumps 510 to
adjacent skin.  Arms 512 can inchude stops or other suitable mechanisms (not showy to it
inward movenent of bumps 310, This pennits lancing depth to be move predictable and less

dependant upon the force applied to the user’s skin
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Additional Embodiment for Depth Adjustment

FO0245] Relerring o Figs. S0a and 50b, an alternative embodivent is illostrated for
adjusting penetration depth of sharp tip 120. In this embodiment, sleeve 130 slides through the
front end of the cap 108 by the motion of AST mode actuator ring 116 and rexetver 170, as
described above. However, cam trails 368 and 370 of receiver 170 are cul to permit veceiver 170
o move a greater distance toward cap 108 when AST mode actuator ring 16 is rotated. i this
manner, the front end 130 of sleeve 130 can be extended through the pierciog aperture 110 to
provide a skin enpaging surface 514 that protrudes frona the plane of plercing aperture 110 by a
distance “d” as shown in Fig. 30b.

[00246] Recause sleave 150 extends beyond plercing aperture 110, it spaces the user’s
finger away from needle 118 and reduces by the distance “d” the length of sharp tip 120 that is
exposed to penetrate the user’s skin. The favther ont sleeve 130 15 extended, the less distance
sharp tip 120 penetrates the user’s skin.

(002471 Referring to Figs. 50a and Sb, sleeve 130 is held by receiver 170, which in tumn is
controlled in cam-like fashion by AST mode actuator ring 116, To adjust the position of sleeve
130 relative to piercing aperture 110, the user rotates AST mode actnator ving 116, which drives
the receiver 170 {and hence the lancet sleeve 130} axially toward or away from the skin-engaging
surface 254 of the cap 108 (depending on which direction the user totates AST mode actuator
ving 116). 1 will be seen that actuator ving 116 can operate as a user-operable switch or conirol
io adjust penetration depth by moving sleeve 130 into a first position where 1textends beyond
piercing apertureg 110 and a second position (see for example Fig. 33) where sleeve 130 is
withdrawn from piercing aperture 110 so that sleeve 130 no longer impinges on the user’s skin
when cap 108 i3 placed into contact with the user prior to firing laneing device 102, AST mode
acluator ring can also be rotated to a thivd position, for example, where sleeve 130 extends
beyond piercing apertures 110 by a distance less than or greater than distance d. By selectively
positioning AST mode actuator ring, the user can achieve & desired depth penetration level.
Dietents and indicia can be provided on AST mode actnator ring 116 to assist users in selecting a
desired position

Additional Embodiment of Lancing Device

{00248} Referring to Fig. 31, alternative embodiment of lancing system 100 includes a
lancing deviee 102" and a lancet such as lancet 104, Lancing device 1027 is similar i

construction and operation io lancing device 102, aud ouly those features that are different ave

described in detail. Lancing device 1027 is operated by & user to draw a sample of blood or other
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bodily flidd from the body such as for diagnostic purposes. Lancing device 102 wnchades a
housing 1067 with a skin-engaging cap 108" having o plercing aperture 1107 and a cocking
handle 1127 used to cock an internal fring mechanism {described below). Coeking handle 112
includes an elongated rod 3147 extending into the interior of housing 1067 that tevminates in an
L-ghaped cocking ook 3167,

[(0249] Lancing device also ineludes a irigger assembly $13 that includes a trigger button
523 that projects through a trigger aperture 2037 in housing 106%. An ¢jection slide 519 is
provided to gject lancet 104 from laneing devies 1027 affer use. Housing 106 includes right- and
left half portions, 204" and 2067, vespectively.

(002501 An AST mode actuator ving 1167 is provided which operates with a receiver 1707
substantially as described above with respect to actuator ving 116 and receiver 170

(00251} A carriage assembly 517 is disposed within housing 1067 for sliding axial
movement 0 and away from piereing aperfure 1107, Included tn carriage assembly 517 is a
slidable lancet carvier 2087 that engages lancet 104, a drive spring 2107 that propels the lancet
carrigr 2087 toward piercing aperture 110 to drive lancet 104 to pieree the user's skin or other
bodily tissue. Also inchuided with in camriage assembly 517 15 a return spring 2127 that propels
fancet carrier 2087 rearward to withdraw lancet 104 front the user’s skin atter piercing.  If
desired, lancing device 1027 can be equipped with other drive mechanisms, such as a coil spring,
aleaf spring, and eleciromechanical or electromagnetic drive or other suitable mechanisms
known in the art to propel lancet carrier 2087 axially within housing 1067,

100252} Lancing device 102" includes a depth adjuster 521 which operates in concert with
carriage assembly 517, As explained below, the user’s rotation of depth adjuster 521 causes
carriage assembly 317 to slide axially within the housing 106" to regulate penetration depth of
fancet 104 when fancing device 1027 1s fived.

Hiection Shide and Ejection Actuator

[OG233] Referring to Figs. 52 and 53, the structure and operation of an gjechion actuator
516 and an gjection slide 519 (shown iu Fig. 51), whose struocture and operation are substantially

ihe same as gjection actuator 121 and gjection shide 1135 discussed above.

[00254] Fiection actuator 316 is slidably mounted within housing 106" and incluides an
elongated main body 518 with a spine 520 extending upwardly thevefrom along the longitudinal

extent of the main body.  Spine 520 tncludes a finger 522 whose structure and funection is the

same as that of finger 424 deseribed above. Ejoction actuator 516 operates in conjunction with a
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locking member 524 (which is used in place ol the locking member 432 degenibed in the previous
embodiments).

{00255] To gject lancet 104 (not shown in Figs. 52 and 53), the user slides ¢jection shide
(not shown in Figs. 52 and $3) forward toward pleseing aperfure 1107, This in fum caoses
ejection actuator 516 to slide within housing, engaging aud ejecting lancet 104 as deseribed
above in reference to Figs, 4546, Fjection actuator 516 operates in conjunetion with a locking
member $24 to restrain moventent of lancet carrier 2087 during operation of ejection actuator 516
as described below.

[00256] Referring to Figs, 54-59, locking member 524 is described.  Locking member 524
inclndes a cylinder 526 from which extend npper arm S28 and lower arm 530, Upper arm 528
defines an abutment surface 332 near its distal tip. Lower arm 530 defines g front surface 534
and a rear surface 336 near it disial end.

[Q025T] Referring to Fig. 52a, eylinder 526 is mounted to housing to permit rotation about
its major axis. Lower arm 530 extends from cylinder 526 so that its distal end extends into a
noteh 538 in spine 320 of gjection actuator 516 when ejection actuator is at its rearwaid “at-rest”
position. Motch 38 defines a front wall 540 and rear wall 542 as best seen in Figs. 52b and 53b.
In this “open” configuration, uppsr arm 528 is clear of an engagement boss 280" on lancet carrier
2087, as shown in the top plan view of Fig. 33a. Accordingly, locking member 524 does not in
this confipuration prevent forward axial movement of lancet carvier 208"

[00238] As gjection actuator 516 shides forward (in the direction of arrow A in Figs. S2a
and 53a), rear wall 542 of notch 338 impinges on rear surface 536 of lower arm 530, driving
lower arm 330 away froms the central axis of lancing device 1027 and causing locking member
524 to pivot about eylindrical main body 526 in clockwise divection 1D (Fig. 53b) to swing upper
anm 528 lo a position adjacent to a front of drive spring engagement boss 280° on lancet carrier
208, as shown in Figs. 521 and 53b. In this “closed” configuration, the abutment surface 532 of
upper arm 528 abuts drive spriug engagement boss 2807 in blocking engagement to block
forward movemesni of lancet varvier 2087, as best seen in Fig. 53h,

(00259 As with the embodiments of Figs. 45-46, ejection actuator 516 engages sleeve 130
{0 eject lancet 104, As ¢jection actuator 516 pushes sleeve forward to its extended position,
lancet body 122 is held by lancet carrier 2087 by a pair of jaws similar in construction to jaws
262 and 264 deseribed above. As lancet sleeve 130 moves forward, it may exert a foree on lancet
hody 122 due to friction as the sleeve 130 slides axially over lancet body 122, This force has the

0o

tendenicy to pull lancet body 122 out of lancet carrier 2087 and along with sleeve 13, thus
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preventing sleave 130 from fully extending relative to lancet body 122, The snap closure of jaws
on lancet carrier 208" may be sufficiently stiff to prevent removal of lancet body 122 as lancet
sleeve 130 is pushed forward.  However, the thrust imposed on lancet body 122 s
commuticated (o lancet carrier 2087, which then has a tendency to move, In the closed position,

s shown in Figs. 53b and 53b, locking member 524 engages o boss 2807 extending from laneet
carrier 208”7 (o prevent forward wovement of fancet carrier 2087, As gjoction avtuator 516
continues to move forward, the distal end of lower arma 330 is theust oul of nOtch §38 and abuis &
sidewall 544 of spine 520, which preveuts rotation of locking member to its open position shown
in Fig. §2a,
1002601 After lancet 104 is ejected, ejection actuator 516 returns rearward to its at-rest
position as shown in Figs. 52a and 53a. As ejection actuator 516 retutns to its vearward at-rest
position, front wall 540 pushes lower arm 330 rearward, pivoting locking member 524 about its
eyhindrical body 526 into the open configuration shown in Figs. 52a and 33a,
[00261] It will appreciated that that when locking member 524 i3 in s closed
configuration, substantially all of the force exerted on locking member 524 by lancet carrier 2087
is ransmitied to housing 106 via main cylindrical body 526, whose interface with housing 106°
acts as a bearing surface, which is static while locking member 524 is in its closed conliguration.
Other bearing surfaces can be provided as well (apart from ejection actuator 516} and

substantially all of the foree exerted by lancet carrier 208” ean be distributed amongst thes

bearing surfaces in any desired proportion.
[00262] Additionally, the forward thrust of lancet carrier 206 upon upper arm 528 urges

locking member 324 (o continue rotating in a clockwise direction of arrow D {as shown in Fig.
3h) urges upper arm 528, This can reduce or ehiminate the force ditected onto ejection actuator
516 via lower arm 530, which in turn reduces the friction between lower azm 530 of Tocking
member 524 and sidewall 344 of ¢jection actuator 316, as gjection actuator 316 moves forward
past lower arm 530,
[00263] Referring o Fig. 53b, it will be scen that the forward thrust of lancet carvier 2067
urges locking member 524 to rotate in the elockwise diregtion of arrow I3 becanse the upper arm
528 has rotated sufficiently far in the clockwise direction abont eylinder 526,
{00204} An alternative embodiment in the torm of cjection actuator 516" and locking
member 5247 1 tHustrated in Figs. 59A and S9B. Ejection actuator 3167 and locking member
524 operate substantially as deseribed above with respect to ejection actuator 516 and locking

sember 524, Biection actuator 5167 is slidably mounted within housing 106" and {ncludes au
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elongated main body 518" Locking member 5247 includes a eylinder 53267 from which extend
upper arm 528" and lower arm 530°. Upper arm 528" defines an abutment sirface 5327 near its
distal tip. Lower arm 5307 defines g front surface 5347 and a rear surface 538" near it distal end,
[06263] Lower armn 5307 extends from cylinder 526" so that its distal end extends juto a
noteh 5387 in elongated main body 5187, Noteh 5387 defines a front wall 5407 and rear wall 542
as best seen in Figs, 398, To facilitate the rotation of lower arny 3307 about eylinder 326" when
engagemsent actuator $16” moves forward, rear wall 5427 and vear surface 536 have
corresponding convex contoured surfaces.

[00266] Referring to Fig. 59A, lancet carrier 2087 includes g projection 343 juiting forward
{0 engage abutment surface 3327 of upper arm 528°. The forward end of projection 545 includes
a beveled front face 546 that defines a V-shaped contour. Abutment surface 5327 s tapered to
engage face 346 50 that forward movement of lancet carrier 2087 urges locking member 5247 to
rotate abowt eylinder 526° n the direction of arrow E. This can reduce or eliminate the force
directed onfo ¢jection actuator $167 via lower arm 5307, which w turn veduces the friction
between tower arm 5307 of locking member 5247 and sidewall 544 of gjection actuator 5167, as
ejection actuator 516" maves forward past lower arm 530°,

[00267] IF desired, a bias element such az a spring can be included to also urge locking
member 3247 to rotate in the direction of arrow E.

00268} Referring to Fig. 39C, another embadiment 15 illustrated in the form of locking
member 547, Locking member 547 is mounted to housing 106° (not shown in Fig. 59C) by
cuide tracks 5494, 549b to permit locking member 547 to shde laterally in the divection of arrow
F between a positicn (as shown in Fig. 59C) where locking member 547 does not block the
forward movement of lancet carver 208° and a position where locking member 547 does block
the forward movement of lancet earrier 2087 {as shown in Fig. 5913}, Locking member 547 is
coupled o gjection actuator 16" by a rod 348 that is pivetally mounted {o both locking member

~

547 and ¢jection actuator 51677, As gjection actuator 516" moves forward in the direction of
arrow G during gjection, rod 548 urges locking member $47 away fromy gjection actuator 316"
and futo blocking engagement with lancet carrier 2087, 1t will be noted that whan locking
member 547 18 blocking the forward movement of lancet carnier 2087, substantislly all of the
forward force imposed by lancet carvier 2087 can be bome by the bearing surtaces of guide tracks
5494, 549, which can be close enough to locking memaber 547 an laneet carrier 208" o reduce or
eliminate torgue tmposed on rod 548,

Lancet terlock
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[00269] Referring to Figs. 60 through 71, an interlock member 554 is illustrated. Interlock

member 354 prevents lancet 104 (shown in Fig, 61¢) from being inserted for operable
engagement info lancing device 1027 when lancing device 1027 1s cocked.  The interlock
member selectively prevents the fancet from being operably engaged for use. This feature
reduces the chance that a user will accidentally prick himself or herself while loading lancet 104
inte lancing devies 1027

002701 Interlock member 334 cooperates with a trigger assembly 515, With respect to the
cocking and firing operations of lancing device 102, trigger assembly 515 operates in
substantiglly the same manner as trigger 114 shown in Figs. 27-30. Wheu lancing device 1027 18
cocked, trigger assembly 515 pivols in see-saw fashion so that irigger button 523 moves vpward
to.extend through a trigger aperture 2037 of housing 106" (shown in phantor lines in Figs 60 and
61). When lancing device 102”7 s uneocked, frigger assembly 315 pivots in see-saw fashion so
that trigger button 523 moves downward.

(002711 As explained below, tigger button 523 is coupled to interlock niember 554 80 that
when lancing device 1027 is cocked, the resulting upward movement of {rigger button $23 causes
interlock member 554 1o swing o an engagement position (shown in Figs, 60b and 61b) in which
iterlock member 554 blocks or 13 interposed mito the path of insertion P of lancet 104 to prevent
full insertion of lancet 104 into lancing device 102°. When lancing device 1027 18 not cocked, the
resulting downward movement of trigger button 523 causes interlock member 554 to swing to a
disengagement position (shown in Figs. #0a and 61a) i which interlock member 554 does aot
prevent the insertion of lancet 104 mito lancing deviee 102,

[O0272] Referring to Figs. 62 through 69, irderlock member $54 18 dlustrated.  Tuterlock
member 554 inchudes an elongated main body 556 having a blocking member 558 at its front end
and an elongated eylinder 360 at 118 rear end. The major axis of evhinder 360 is generally
perpendicnlyr to the major axis of main body 556, Cylinder 560 s mousied to bousing 16 to
permit cylinder 360 o volate about 1ts major axis. As cylinder 560 rofates, jnterlock member 554
swings into and out of is engagement aud disengagement posifions.

100273] A restlient cantilever spring 562 exiends from an off-center rear portion of
cylinder 560 and tevminates in a distal portion 563 that 1s spaced apart from matn body 556,
Distal portion 563 of cantilever spring 562 engages housing 106 1n a position that Hexes
cantilever spring 562 and urges interlock member 554 to rotate about the major axds of cylinder
560 to move blocking member §58 1o its engagament position in which at least a portinn of the

blocking meraber 538 is interposed between the front end of the housing 106” and the lancet



WO 2007/146913 PCT/US2007/070956

40

holding assembly to block full insertion of the lancet 104 into the houstag 1067 by bloeking the
path of insertion P of lancet 104 (see Fig. 61b).
[00274] As best seen in Figs 62-63 and 68-69, blacking member 558 includes two front-

facing surfaces 564 and 565, Surfaces 564 and 565 {orm an angle therebetween of about 120

degrees; however, other angles and configurations can be selected,
[00275] A cam follower 566 extends uprward from main body 5586, Ag best seen in Fig.

64, cam follower 566 includes a vertical base portion 568 and horizontal finger portion 570
gxtending from the upper end of vertical base portion 368, Finger portion §70 15 crowned by a
boss 572,

[00276] Referring to Figs. 604, 70 and 71, the interaction of trigger button 323 and
interlock member 554 determines the position of interlock member 554 when lancet 104 15 not
inserted into lancing device 1027, Interlock member 554 is disposed within housing 106°
adjacent to the trigger botton 523, Trigger bufton 323 includes a cam trail $74 positioned to
admit finger 370 of cam follower 566, as best seen in Figs. 70 and 71, Inside of cam wrail 374 s
a sloped cam surface 576, against which boss 572 engages under the bias force of cantilever
spring 562

[0O277] BRecause of the slope of cam surface 576, upward movement of trigger batton 523
will permit finger 570 to move {(under the bias force of cantilever spring 562) in the direction of
arrow “C toward the path of insertion P (sces Figs. 61b and 71). As finger $70 moves in the
direction of arrow “C7, {nterlock wmechanism 554 rotates clockwise about eylinder S60 (when
vigwad from above), thus swinging blocking member 338 indo an engagement position where it
blocks ihe path of insertion P of lancet 104 (see Fig. 61b).

[00278] Likewise, downward movement of trigget button 523 will force finger 370 to
move in the direction of arcow “D" away from the path of insertion P (see Fig. 61a) of lancet
104, As finger 570 moves in the divection of arrow “DV, finger 570 overcomes the bias foree of
cantilever spring 562 to drive iterlock mechanism 5354 to rotate counter-clockwise (when
viewed from above) about eylinder 560, thus swinging blocking member 558 tnlo an
disengagement position where it does noi block the patheof insertion I (see Fig. 61a).

[00279] Referring to Figs, 61a through 61¢, operation of trigger button 523 {shown in
phanton lines) and imterfock member 354 is Wlustrated. As shown in Fig. 614, when lancing
deviee 102” is uncocked, Wrigger button 523 13 in a lowered elevation, forzing rotation of
interiocking member 854 o the disengagement position. The user may insert lancet 104 into

fancing device. Ag shown in Fig. 61b, when lancing device is cocked, such as by pulling cocking
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handle 1127, trigger button 523 i in an elevated position, forcing rotation of interlocking member
534 {o the engagement position where blocking member 558 obstiuets the path of insertion P for
inserting a lancet 104, When interlocking meniber 354 is in the engagement position, the user
canpot fully insert laneet 104 indo lancing device 1027,
[00280] As shown in Fig. 6le, if Tancet 104 is inserted into lancing devies 1027 when
laneing device i uncocked, and then subsequently lancet device is vocked, the resulting elevation
of trigper button 523 would permit interlock member 554 to swing into Hs engagement position
blocking path of insertion P of lancet 104, However, with lancet 104 already inserted (as shown

in Fig. 61c), blocking member 558 simply abuts the side of lancet body 122,

[O0281] It will be appreciated that the lancet interlock detailed above may be any other
suitable tterlock means, ingluding for example slidable locking means or push tab locking

means, 1t will be further appreciated that the movement of interlock member 554 may be
actuated by other suitable arranpenent and references 1o such arrangements are not limited fo
trigger buiton 523, For example, lancet carrier 208 can be coupled by cam action to interlock
meimber 354 to urge interlock member 554 out of path of insertion P when lancet carrier 208 is
moved out ot its cocked position,

Carriave Assembly

00282] Referring to Figs. 51 and 72, the structwre and operation of carriage assembly 517
is deseribed. Carriage assembly includes a carviage 580 and a carriage cover 382 suitably
comected together to define therebetween a chamber 584 in which lancet carrier 208 15 captured
as seen in Fig. 73, Opposing top and bottom portions of lancet carrier 208 engages planar guide
surfaces 386 of carriage 580 to permit lancet carvier 2087 to slide axially within carriage
asserably 517, as seen in Fig. 73, Figs. 74 and 75 show carriage 580 in mwore detail, Fig. 77
shows carriage cover 582 in more detail. Carrlage 380 and cacriage cover 582 can be connected
in any suitable manner, such as by svaps 388 ou carriage cover 582, Adhesive, screws or other
suitable fasteners may also be used.

002831 As sgen in Figs. 72 and 73, carriage 580 includes o boss 590 on which drive

£y

spring 2107 i mounted and a boss 592 on which drive spring 212 15 mounded. Springs 2107 and

2127 enpape lancet carrier 208" to move lancet carrier 2087 to and away from piercing apetiure in
the same maunner as describe above with respect to springs 210 and 212 and lancet 208, When a
user pulls cocking handle 1127, rod 314" draws back cocking hook 3167 which engages lancet
carrier 208° to pull lancet carrigr toward the rear of housing 106" and thus tensioning drive spring

P

210°. When trigzer assembly §13 is acinated, lancet carrier 2087 is released from this tensionsed
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or cocked position and iz propelled forward to deive lancet 104 forward toward the piercing
aperture 1107 and thus peneirates the user’s skin.  As lanect carvier 208° moves forward i a
plercing action, it engages and tensions return spring 2127, which then bapels lancet carrier 208

toward the rear of houging 1067, thus retracting lancet 104 from the user’s skin. The operations

of springs 2107 and 212" and {he lancet carrier 2087 and eocking Handle 1127 are substautialty the
sanie as described above with respect 1o springs 210 and 212 and laneet carvier 208 and cocking

handle 112.

[00284] When fancet carvier 2087 1s fivad, its forward motion is limited by a fixed
projection such asa stop 593 located on carriage 580, Projection or stop 593 1s fixed and is not
aligned with or otherwise woved relative to lancet carrier 208”7, Thus, in each eyele of cocking
and firing, the length of travel of lancet carrier 2087 can be the same, The stop 593 can be
located and positionad in gny suitable manner such as the top, bottom, frout or rear ol carriage
assembly 317, Note that the position of projection stop 593 is fixed and i3 not moved or aligned

relative to lancet cargier 208°

[00285] {arriage assembly 517 is slidably disposed with housing 106°, which includes a
palr of guide tracks $96 on at least the right hali ousing pogtion 204" as shown 1o Fig. 76, Each

of tracks 596 includes stops 598 a, 598k at its opposing ends. Corresponding guide tracks (not
shown) may be provided on left half housing portion 206" as well. Projections 600 extending
from carriage 380 (see Fig. 75) engage tracks 596 and permit shding axial movement of carriage
assembly 517 defined by the distance between stops 598a, 398b. Carriage cover 582 includes
guide surfaces 602 that engage corresponding structure (oot shown) g the interior wall of left
half housing portion 206 {o prevent movement of carrtage assembly 517 ciher than in an axial
dirgetion within housing 106", Carriape cover 582 also inchndes an aperture 604 (o revive boss
392 of carriage 580 aud an aperture 606 1o receive a boss 608 projecting from carriage 580
Bosses 597 and 608 align and vouple carrtage 580 and carriage cover S8

[00286] Referring to Fig. 74, the vear end of carriage 580 includes upper and lower
members 610a and G10b, respectively. Fingers 6122 and 612 extend 1 radially opposite
directions frota each of apper and lower members 6102 and 610b, respectively. As explained
below, fingers 612 a, 6120 engage depth adjuster 521 as shown in Fig, T84,

{002871 The function of depth adjuster 527 is to permit users to adjust the penetration
depth of lancet 104 when lancing deviee 1027 is fived. Referring fo Figs. T8A and 788, depth
adjuster 521 includes a depth adjustment ring 614 mounted on housing 1067 for rotation about

the axis of housing 1067, The forward imterior portiom of depth adjustivent ving 614 hag threads
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616 and the rearward interior portion depth adjustment ring 614 has circumferentially arranged
detents 618, A protrusion {net shown) on bousing 1067, engages detents 613 to provide discrete
settings for depth adjustment ring 614 as if rotates abont the axis of housing 1067,

[D0288] Carrlage assembly 517 s positioned within housing 1067 so that fingers 612a,
612 extend into the interior of depth adjustroent ring 614 and engage threads 616, When a user
rotaies depth adjustment ring 614, threads 616 acts on fingers 612a, 612b 16 drive cartiage
assembly 517 in sliding axial mation to and from piercing aperture 1107, Note that the path of
travel of lanecet carrier 208" during firing of lanciug device 1027 does not vary relative to carnage
assembly $17. Thus, when depth adjustment ring 614 is rotated in a first divection, carriage
assembly 317 is moved closer to plercing aperture 1107, the entire lancet carrier 208 and its
travel path is alsoe moved closer to pigrcing aperture 1107, Asg a consequence, sharp tip 120 of
fancet 104 extends farther from piercing aperture 1HY when lancing device is fired, and thus
penetrates more deeply info the user’s skin. Similarly, when depth adjustment ring 614 is rotated
in a second direction, carviage assembly 317 & moved away from piercing aperture 1107, so that
the eutire lancet carrier 2087 is moved away from piercing aperture 210, As a consequence,
sharp tip 120 of lancet carrier 104 extends a shorter distance from piercing aperture 1107 when
lancing device 1027 is fived, and thus penctrates less deeply into the user’s skin.

1002891 It will be appreciated that manipulation of depth adjustment ving 614 permits the
user to adjusi the ultimate penetration depth of Jancet 104 when tancing device 102° is fired. The
exterior of depth adjustment ring 614 is accessible to users for rotation and can include indicia

620 and a knob 622 to facilitaie manipulation by the user. As depth adpistment ring 614 rotates,

indicia 620 are visible to the user to indicate the resulting depth setting.
UG Referring to Figs. 7T9A and 798, an aliernative embodiment in the form of carriage

380 s illustrated. This evabodiment is substantially identical to the embodiment of Fig. 72, An
clongated horvizonial slot 284 is provided in rearward half portion of lancet cartier 2087, Slot 284
defines a rear wall 2907, As described above, when g user pulls cocking handle 1127, rod 314
draws bacl cocking hook 3167 which engages rear wall 2907 of lancet carvier 2087 1o move lanest
carrier 208 rearward. In this emubodiment, however, carrlags cover 5827 includes an elongated
slot 609a to accommodate the distal tip of cocking hook 3167, A stop 609 at the reavward end
of slot 609a limits the distance that cocking vod 314" {and therefore lancet carrier 208’} can be
pulled rearward. This iz advantageous for example, when receiver 170 18 mowted to carniage

assenibly 5177, Inthat case, i fancet 104 is inserted into lancing device 1027 with removable tab

{24 siill attached and then pulls cocking handle, there 1s a possibility of relracting lancet carrier



WO 2007/146913 PCT/US2007/070956
44

208 sufficiently rearward so that removable tab 124 engages the front end of receiver 170, In
that case, the engagement of tab 124 with recelver 170 can prevent further rearward movement of
fancet 104, resulting in a disengagement of lancet 104 frowm lancet carrier 2087 as cocking handle
1127 deaws lancet carvier 2087 further back.  f the stop 60%9b1is placed on camriage assembly
S17, the distance bebween stop 609b and vecetver 170 18 fixed, and therefore # can be agsured
that cocking handle 1127 will not draw back lancet cairier 208" so far ag 1o disengage lancet 104,
If however, a cocking handle stop such as stop 609b were placed on the housing it would need {o
be sufficiently rearward to allow cocking through the full range of positions of carriage asscmbly
5177, This rearward position of a cocking handle stop fixed to housing 106" would be farther
from the front end of receiver 170 as carrfage assembly 517 was moved forward by depth

adjustment ring 614 so that the movement rearward of lamcet carrier 2087 by cocking haondle 1127

would potentially disengage lancet 104 from lancet carrier 208°
F201] To accommodate movement of caritage assenibly 517, o trigger assembly 513 is
provided as shown in Figs., 51, 80 and 81. Trigger assembly 515 operates in substantially the

samie manner as trigger 114, s functions can include holding lancet carrier 2087 i, and upon
actuation by a user releasing lancet carrier 2087 from, its cocked position so that drive spring
2107 can propel lancet carrier 208" forward.

[06292] Trigger assembly 515 includes trigger button 523 which 1s caplured by a teigper
aperture 2037 in housing 1067 and a trigger arm 626 having a front end 628 and a rear end 630
and laterally-oriented mounting aperture 632 therebetween. Trigger anu 626 is mounted by

aperiure 632 to boss 608 extending from carriage 380 so that trigger arm 626 can pivot about

boss 608 in see-saw fashion, Allernatively, aperture 632 can be located near end of trigger anu
G26, Mote that trigger button 523 i3 captured by trigger button aperture 203° so that it cannot

move in a longitudinal divection relative to housing 1067 as carriage assembly 517 is moved by
depth adjusiment ring 614, In condrast, trigger arny 626 is mounted o boss 608 of carriage 586,
5o that when carriage assembly 517 moves axially within housing 1067, trigger arm 626 s alse
moved axially with carviage assembly 517,
{00293} To accommodate the axial movement of trigger avm 626, front end 628 of triggen
arm 626 18 received in sliding engagement by a recess 634 i trigger bulton 523, so that the
trigger arm $26 can be extended relative to trigger button 523 by varying lengths as carrtage
sembly 517 slides within housing 106", Recess 634 ingludes interior guide surfaces 633a-6334d
witich correspond in mating engagement 1o gulde surfaces 635a-635d, respectively on trigger

arm 626, as best seen in Fig, 80, The engagement of guide surfaces 633a-d and 635a-d allows
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trigper abm to slide axially within trigger button 523, thus allowing triggey arm 626 o be
extended by varying lengths when carriage assembly 517 slides within housing 106%, Other
mechanisms suchag a telescoping arm structure could also be employed (o achicve this purpose.
[GUZ94] A clip spring 636 or other suitable biasing mechanism is coupled to housing 1087
and urges the rear end 630 of trigger arm 626 downward and front end 628 npward, so that
irigger batton 323 extends through trigger aperture 203", In this position, a lateh 638 that
depends from rear end 630 of trigger arm 626 can engage lancet carrier 2087 to held itin a
cocked position. When a user presses trigger button 523, the bias of ¢lip spring 636 is avercome,
and irigger arm 626 pivots so that the front end 628 moves downward and the rear end 636
moves up, effectively firing lancing deviee 1027 by lifting latch 638 up oft of lancet cartier 2087
so that drive spring 2107 can propel lapcet carrier 2087 toward piercing apertare 1107,
[00295] Because trigger arm 626 moves with carriage assembly 317, the relative axial
position of trigger arm 626 and the front end of lancet carrier 2087 can be fixed. When lancet 104
is inserted into lancing device 1027 lancet 104 engages Jancet carvier 2087 to both insert the rear
end of lancet 104 into lancet carvier 2087 and push lancet carrier rearward into a cocked position,
as described above, Trigger arm 626 can be positioned so that trigger assembly 515 goes into a
cocked configuration at or just after the time when lancet 104 has been inserted into lancet carrier
208", Thus, the cocking of trigger assembly 315 (and the attended visual indication of tigger
hutton 523 extending throngh housing 1067) oceurs after a user has suecessfully inserted lancet

104 into lancet carrier 2087, If the cocking of trigger assemibly 515 oceurs earlier, the user may

stop inserting lancet 104 on the mistaken perception that the lancet was successfully inserted. If
the posttion of trigger arm 626 did not move with carriage assembly, then cocking of trigger

assembly 315 could ocour at different thoes relative to the insertion of lancet 104 into lancet
carrier 208 depending on the axial position of carriage assembly 517.

Altemative Embodiment of Lancet

j00296] Referring to Figs, 82-84, an altemnalive embodument of lancet 104 is lusirated in

the form of lancet 650, Lancet 630 includes needle 652 whose length (excluding a sharp tip 654}

is encased in an elongated lancet body 656, A sleeve 658 slides axially over a portion of the

lancet body 656 betwien forward position {as showr in Fig, 823, in which it protectively

surrounds the sharp ip 654 of needle 652, and a rearward position (as shown in Fig. 83) in which
sharp tip 654 protrudes bevend the front end of sleeve 638,

[O0257] Beferring to Fig. 84, lancet body 656 ncludes a patr of locking members or wings

660a, 660b extending from left and right lateral surfaces of Jancet body 656, respectively, near
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the mid-section of lancet body 656, Each of wings 660a, 660b has a short, stiff base portion
668a, 668k extending radially out from lancet body 656 and a planar flexion member 670a, 670b
having & winglip extending in generally forward direction but at a 45" angle away from the major
axis of the lancet body 656 n the extended configuration. Wings 660, 660b may be molded as
part of laneet hody 856,

[0268] Wings 660a, 660b can flap into retracted configuration by folding planar flexion
members 670a, 670b from their extended position shown in Fig. 84 to a retracted position in
which each flexion mentber 670, 670b is folded forward so thateach flexion member 6703,
6700 is substantially disposed within its corresponding one ol wing wells 672a, 672b, as shown
in Fig, 83. Planar flexion members 670a, §70b are flexible and resilient in that they can be
folded into wing wells 6723, 6725 under the influence of a lateral foree, but will retum to their
oupward extending position when that force is removed.

[ 002991 Sleeve 658 is generally tubular with an elongated inner chamber 674 having a
cylindrical cortour to receive lancet body 636, The cylindrical contonr of inner chamber 674 s
modified by the inclusion of wing engagement surfaces 678a, 678b, which are a pair of wide,
shallow lateral grooves on opposing lateral sides of sleeve interior chamber 674 that extend the
length of sleeve 638, Although sleeve 658 is tubular, sleeve 658 can be made with different
sectional shapes or slots (to reduce the material used to mannfacture sleeve 658). In additional
embodinents, the sleeve 658 has a cross section that is one of polygonal, cirenlar and ovular, as
shown n Figs. 93a-c.

FOO30M] When wings 660a, 660b are In extended configuration {as shown in Fig, 82), their
wingtips span a distance greater than the diameier of inner chamber 674, If sleeve 658 moves
rearward relative to lancet body 656 fram its protective extended position, wings 660a, 660b, if
extended, will engage the rear and of lancet sleeve 638, blocking forther rearward movement of
sleeve 658 and in effect locking sleeve 658 1o ifs profective extended position.

160301} However, when wings 660, 6600 are in their retracted configuration (that is,
folded into wing wells 673a, 672b as shown in Fig. 83}, they do not extend beyond the diameter
of twter chamber 674, so that sleeve 658 can slide axially over lancet body 656 without
interruption, As sleeve 658 slides over wings 660g, 660b, cach of the wings (now folded into
wing wells 672a, 672b) trushes along the longitudinal extent of elongated goide surfaces, or
wing engagement surfaces 678a, 678b, as shown in Fig, 83,

{00302] While wings 660a, 660b are made of a deformable, restlient material, it 15 possible

i1 vare cases that i wings 6604, 660b renwain in a folded position for along time, they may lose
Lo, X
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rasiliency and therefore not return to their extended position when lancet 650 15 ejected from s
fancing device 102 and slecve 658 is pushed to its extended protected position. This may oecur,
for example, if lancet 104 is loaded into lancing deviee 102 and ia then Jeft by the user without

further use fora long

g period of time, patticularly if lancing device 102 18 subject to high
temperature.  Alternatively, if lancet 650 is used repeatedly (fuserted, gjected from and re-
inserted nto lancing device 102, wings 660a, 660b may lose resiliency and therefore not return
to their extended position when lancet 650 is ¢jected from lancing device 102,
[00303] It wings 660a, 660b did not return to their extended position, then upon ejection it
iz possible that sleeve 658 would not be locked into ils extended position.  To ensure that this
does not happen, the aliernative embodiment of Figs. 82 through 84 includes a second pair of
lacking members or wings 6804, 680b formed in left and right lateral surfaces of lancet body 656
respectively, vear the forward end of lancet body 656 and axially spaced from the first set of
wings 660a, 660k, Wings 680z, 680b are simitlar in strocture to wings 660a, 660b, but are of 8
material that is less flexible than the material of wings ©60a, 660b. Each of wings 680a, 680b
has a short, stiff base portion 682a, 682b {see Fig. 84) extending radially out from lancet body
656 and a planar Hlexion member 684a, 684h extending from the base portion 682a, 682b in
generally forward direction but at an acute angle away from the major axisof the lance body 656.
Second pair of wings 680a, 680h may be molded as part of lancet body 656.
[D0304] Planar flexion member 684a, 684b are sized and contigured so that the wing span
of wings 680a, 680b is cqual to or less than the diameter of the wterior chamber 674 of sleeve
658, with the sleeve 658 having a diameter of less than § mm, During use and operation of
lancet 630, second pair of wings 680q, 6R0b may be within the wterior chamber 674 of sleeve
658, However, as shown ju Fig. 82, since the wingspan W of wings 680a, 680b is equal or less
than the diameter of chamber 674, they remain in a relatively relaxed state (as conpared to wings
660a, 66011 when placed into chamber 674 and are subject to little or no deformation. Asa
result, wings 680a, 680b retain thetr resiliency even when laneet 650 remains in lancing device
102 for & long time,
[00303] When lancet 650 is ¢jected from lancing device 102 {as described above), sleeve
638 is pushed forward to #s extended position where # sarrounds needle sharp 654, As sleeve
658 slides forward relative to lancet body 656, second pair of wings 680a, 680b pass through a
neck 686 in the rear end of sleeve 638, The diameter of neck 686 13 less than the diareter of
chamber 674 and also less than the wingspan of wings 680a, 680b when in an extended

configuration. Wings 680a, 680b are configured so that when the rear-facing surface of planar
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flerion members 684a, 684b engages neck 686, i is pushed toward the longitudinal axis of lancet
body 656, in effect folding wings 680a, 6800 to permit their passage through neck 6386,

Fo0306} Cnee sleeve 658 has moved folly forward, <o that wings 680a, 680% have passed
through neck 686, then wings 680a, 680breturn 1o their relaxed position, as shown i Fig. 82,
Because the diameter of neck 686 is loss than the span of wings 680a, 680b, the tips of wings
680a, 6830b engage the rear end of sleeve 638, locking it in ils extended position,

{00307} Becanse the tflexion of wings 6804, 680b ocenrs for a short interval upos gjection
of lancet 630, there is less chance that wings 680a, 680b will lose thely resiliency and fail to
extend to @ wingspan sufficient to lock sleeve 638 into place. 1n the unlikely event that wings
660a, 660h were to fail, wings 680a, 680b would 1u all probability be operable to prevent sleeve
658 from shiding completely out of its extended forward position protecting needle sharp 654.
[00308}] Note that oue possible configaration to package hancet 650 is such that when 1t is
initially mannfactured, a frangible tab similar to frangible tab 124 (see Fig. 5) holds sleeve 638 in
a position where it encloses second wing pair 680y, 680b but is forward of (and locked into
posifion by} first wing pair 660a, 660h. it this marmer, i the frangible tab 13 vemoved by a user
before inserting lancet 650 1nto lancing device 102, wings 660a, 660b will prevent sleeve from
moving out of an extended forward position in which it protects sharp 634,

[00309] A variety of stroctures may be used to perform the lockiog fonction. These other
structures include, but are not limited to, pivoting members that pivot rather than fold into the
wing wells, studs that extend out from the lancet body that can be pushed into a retracted position
into a well in the {ancet body, or barbs. For example, referring to Figs. 85-87, an alternative

entbodiment in the form of a lancet 690 18 shown having a pair of barbs 692a, 6920 which,

although having a diffevent structure and ortentation, perform the locking fonction as wings 680,
680b.
(00310} Lancet 690 is similar in form and function lo laneet 104, Lancet 690 includes a

needle 594 (not shown} that 18 encased inelongated lancet body 698, A sleeve 700 slides axially
overa portion of the lancet body 698 between an extended position in which it protectively
surrounds the needle sharp, and a vearward position in which a portion of sharp protrudes beyond
the tront end of sleeve 700,

00311} Lancet body 698 hag a substantial eruciform crogs section to define four clongated
puide ribs 702a-d extending radially at ninety degree intervals.

(003124 Steeve 700 inchudes a rear end having a cruciform opening 704 o engags the four

guide ribs of lancet body 702a-d so that slegve 700 caun slide onally over Jancel body 698,
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{00313 Extending from ribs 7020 and 702b are wings 706a and 706b, respectively,
Wings 706a, 706b function substantially as wings 660a, 660b described above., Wings 706a,
706b are configured as an inclined planar flexion member extending fromy and integral with each
of ribs 702a and 702b, respeatively.
{D0314] Barbs 6924, 692b are aligned with ribs 702¢ and 7024, respectively. Barbs 682:
6925 have flexible portions 708a and 708b forming in a V-shaped configuration, with the point
of the V facing rearward, The rearward ends of portions 708a, 708b detine & widih that s wider
than the portions 710a and 710b of cruciform opening 704 that receives barbs 692a, 692b when
sleeve 700 moves rearward relative 1o lancet body 698, However, the tnter chamber of sleeve
700 is-stzed Toacconunodate barbs 692a, 692h without deformation.
JO03 18] When lancet 690 is fnitially manufactured, sleeve 700 can be positioned relative to
laneet body 698 so that barbs 6924, 692b ave within the interior chamber of slegve 700, which
inclides opposing longitudinal engagement swrfaces 712a and 712b (see Figs. 86 and 87) sized
and positioned to accommodated barby 6924, 692b, thus permitting sleeve 700 to slide axially
relative 1o lancet body 698, When lancet 690 is ejected from lancing deviee 102, for exampls,
steeve 700 is pushed forward until barbs 6924, 692b are forced through portions 710a and 710b
of cruciform opening 704 in the rear of sleeve 700.  Although the opening portions 710a, 710b
are more narrow than barbs 6924, 692b, barbs 6924, 692b are conhgured so that when the rear-
facing surface of each flexible portion 708a, 708b engages opening portions 710a, 710b, batbs
692a, 692b are squeczed to in effect pinch the barbs 692a, 692 and permit thelr passage through
the opening portions 710a, 710b.
[00316] Onee sleeve 700 has moved fully forward, s that barbs 692a, 692b have passed
throngh opening portions 710a, 710b, then fexible portions 7084, 708b return to their velaxed
position, as shows in Figs. 85 through 87, Because the width of opening portions 710a, 710b is
less than the width of barbs 6922, 6%2b, barbs engage the end of slegve, locking it in ity extended
position.

Alternative Embodiment of Biection Locking Member

[00317] Referring to Figs. 88 through 92, an allermative embodiment of lancing deviee
1027 is described in which an ejection locking member 756 is provided. Bjection locking
member 750 perfornis a function similar to that of ejection locking member 524, deseribed
above, namely to prevent forward movement of lancet carrier 2087 when Tancet 104 is ejected
from housing 106", Ejection locking mewber 750 operates mn-conjunciion with aa cjection

actuator $167 similar i construction and funciion to gjection actuator 516 deseribed above.
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JO0318] Referring to Fig. 88, gjection locking member 750 is made of a wire-like metal
(although plastic or other materials can be wsed) which is configared to define V-shaped blocking

portion 752 formed by two slongated members 754 and 736 at approximaiely right angles to cach
other, gach lying in a common horizontal plane. Extending vertically from the distal end of
member 754 18 an clongated guide avm 758, Extending vertically from the distal end of member
756 is an elongated anchor arm 750, Anchor arm 760 terminates in a Z-Shaped anchor portion
762, Ejection locking avm is mounted to a carriage 580

[00319] Retferring to Figs, 89 through 92, the ivterrelationship of ejection locking member
750, carriage 380 and lancet carrier 2087 and ejection actuator 516” i shown. Ejection locking
meniber 750 iy installed on carviage 580 so that anchor portion 762 is seeured by a receiving
noteh 764 on carriage 380 (seen in Fig, 91 and 92) and guide arm 758 15 slidably engaged by a
vertical noteh 766 wn carrtage 580, In this configuration, bloeking portion 752 is interposed in the
path of lancet carrier 2087, so that the forward movement of lancet cartier 208 aloug its
longitudinal axis is blocked, as shown in Figs. 89 and 92. Note that for clarity carriage 580 i3 not
hstrated m Fig. 89,

[003201 Referring to Fig. 90 and 21, during the loading, cocking and firing operations of
lancing device 1027, gjection actuator 5167 is in its rearward newiral position, where an
engagement surface 768 on the right-hand side of gjection actuator 516° engages blocking
portion 752 to push it out of the path of lancet carrier 208°. MNotch 766 provides clearance to
allow movement of guide arm 758 when this movement occurs, Mote, however, that i this
configuration, a torsion force is imposed on gjection locking member 750 at point 768 (Fig. 88),
as mesnber 756 votales slightly about the longittudinal axis of anchor arm 760.

(00321 When lancing operations are completed, the user will actuate gjection actuatos
516" as deseribed above to remove lancet 104 (not shown in Fig, 88 thoough 92), resulting in the
forward movement of ejection actuator 316° as shown in Pig. 97. As ejection actuator $16°
moves forward in the divection of arrow &, engagenient sieface 770 no fonger engages blocking
portion 752, The torsion force imposed at point 768 causes member 736 {o rotate in spring-like
fashion to s nentral, wtensioned state, thus moving blocking portion 752 in the direetion of
arrow B to block the path ot lancet carrier 208" and thus prevert the forward movement of lancet
carrier 2087 during the gjection of lancet 104,

[60322] An advantage of gjection locking metmber 750 ia that its neutral position is

blocking lancet carrier 2087, Thus when ejection actuator 5167 is mwoved forward, the springike
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action of ejection locking member 750 provides for reliable and quick transition 1o a blocking

position,
[00323} The above~mentioned embodiments have been deseribed in order to allow eagy

understanding of the present invention, The invention s not to be limited 1o the disclosed
embodiments hut, on the condrary, is inlended to cover varions maodifications and equivalent
arrangements included within the spivit and scope of the appended clatms, which scope is to be
accorded the broadest interpretation so as to encompass all such modifications and squivalent

siractures ag 18 permitted under the law.
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What is claimed is:

1. A lancing device configured fo receive a remnovable lancet having elongated body
having therein a needle terminating m a sharp tip, the lacing device having a housing having an
interior space and a skin-engaging end that defines a plercing aperture through which the lancet
can be inserted for operable engagement by the lancing device within the interior space; a lancet
carrier slidably disposed within the nterior space of the housing and adapted to receive the
lancet, the lancet carrier movable between a forward ineision posttion and a rearward position,
and an ejection stide mounted to the housing and configured to gject the lancet from the lancet
cartier, characterized in that the lancet device comprises af least one oft

a) a slesve having a front end and a vear end, the sleeve being disposed about al least
a portion of the elengated body and movable relative to the elongated body between a forward
position, fr which the sharp tip projects from the front end ot the sleeve, and a first locking
member extending from the elongated body at a location intérmediate the forward and rearward
positions, the first locking member having an extended configuration in which the first locking
member engages the sleeve to prevent the sleeve from moving rearward, and a retracted
configuration in which the first locking member dogs not engage the sleeve to prevent the slgeve
from moving rearward, wherein at least a portion of an interior ol the sleeve is configured to
contain the first locking member in the retracted configuration when the sleeve moves over the
st fockihg member

b} means for selectively prevent the lancet from being operably engaged when the
fancing devies s cocked;

¢} a user-actuated assembly operative to adjust an effective size of the piercing
aperture between a fivst diameter configured to allow auser’s skin o pucker o the piercing
aperture and a second diameter that is smaller than the first Hameter;

4} & tocking member conperating with the gyection shde fo move into blacking
engagement with the lancet carrier when the ejection slide gjects the laneet, wherein the locking
member contacts the housing on one or more bearing surfaces apact from the gjection slide, the
locking member being configured so that substantially all of the force exerted on it by the lancet
carrier iy ransmitted to the housing via the one or more bearing surfaces;

¢} a cartiage slidably disposed within the housing, wherein the lancet carier is
engaged with the carriage and movable relative to the camriage between the forward indision
position aud a rearward position, a drive nezmber mounted to the carriage and configured to

move to a cocked position in response fo the lancet carmier wuoving to the rearward position;
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wherein the drive member urges the lancet carrier forward when in the cocked position, & trigge
wonnted to at least one of the carriage and the housing and configured 1o selectively restrain the
lancet carrier from {orward nuovenment when the lancet carrier is in the rearward position; and a
depth adjustment mechanisn coupled to the carriage operable to move the carriage and the lancet
carrier together forward and rearward in response to o movement by a user of the depth
adjusiment mechanisin.

2. The lancing devies of claim 1 wherein the wherein the st locking member
extends from the elongated body in a generally forward divection forming an angle with a major
axis of the elongated body when the first locking member 1s in the extended configuration.

3. The lancing device of claims 1 or 2 wherein the interior of the sleeve comprises an
elongated guide surface arranged to contain the first locking member in the vetracted
conflguration when the sleeve moves over the first locking member,

4. The lancing device of elaims 1, 2, or 3 further comprising a second locking
member axially spaced from the first locking member, the second locking member movable
hetween an extended configuration and a vetracted configuration and comprised of a resilient
flexible material that urges the second locking member to the extended configuration when the
second locking member i3 moved to the retracted configuration:

wherein the rear end of the sleeve defines a rear aperture that is conligured o
perniit entry of the second locking member into the interior of the sleeve when the second
locking member 1s in the vetracted configuration and to prevent entry of the second locking
member into the interior of the sleeve when the second locking member is in the extended
condiguration; and
wherein the intetior of the sleeve is configured to permit the second locking member to retn o
the extended configuration alter entyy into the interior.

3. The lancing device of elaims 1, 2, 3, or 4 Nether comprising:

a lancet holding assegmbly dupnmj iy the housing and coufigured to operably
engage the lancet when the lancet {s inserted through the front end of the housing, the lancet
holding assembly being movable between at least a cocked configuration and an uneocked
configuration

an iuterlock movably disposed within the housing and having an engagement
position in which at feast a portion of the interlock is interposed between the front end of the
housing and the lancet holding assembly to block il insertion of the lancet into the housing; and

an arrangement configured to urge the interlaek owi of the engagement position to
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permit insertion of the laneet into the housing when the lancet holding assembly 15 in the
uncocked configuration.

6. The lancing device of claim 5 wherein the arrangement comprises a frigger
engaging the fancet holding assembly, the trigger movable 1o at least a first position in which the
irigger retains the lancet holding assenbly in the cocked configuration and a second position in
which the trigger releases the lancet holding assembly to permit the lancet holding assenubly to
move to the uneocked configuration;
wherein the trigeer coopetates with the interlock to urge the interloek out of the engagement
position when the trigger moves from the first position to the second position,

7, The lancing device of claims 1, 2, 3, 4, 5, or 6 lutther comprises a lancet assembly
having a removable lancet with a sharp tip, disposed in the housing and contigured to
momentarily project and retract the sharp tip through the piercing aperture defined in the user-
actuated assenbly when the effective size of the plercing aperture is adjusted to one of the first
diameter and the second diameter to pernyit the sharg tip to incise the user’s pockered skin.

8. The lancing deviee of claim 7, further comprising at least one wndicia
corresponding to an alternate site incision mode, wherein the user-actuated assembly is operative
to adjust the effective size of the piercing aperture to the fiest diameter when a portion ot the
user-actoated assembly is positioned in visual association with the indicia.

9. The lancing device of claim 7 or 8 wherein the user-actuated asserably further
comprises a sleeve with a secondary aperture detining the second diameter, the sleeve movable
between at least a rearward and a forward position to adjust the effective size of the plercing
aperture between the first and second diameters, respectively; and where the sleeve in the
rearward position 1s configured so that the user’s puckered skiv is not flattened during incision.

10, The lancing device of any of the preceding claims further comprising a biag

glement to urge the locking member tute blocking engagement with the lancet carier,

1, The lanciug device of any of the preceding claims wherein:
the one or more bearing surfaces include a pivol on which the locking wember is retably
mounted o the housing;
the lancet cartier moves along a longitudinal axis of the housing and further conprises at least
one front-facing planar surface that fornis an angle with the axis of between zero and forty five
degrees; and

the locking member engages the planar surface 1o wge the locking member {o

rotate away from the ejection shide in response to the forward thrust of the laneet carrier.



WO 2007/146913 PCT/US2007/070956

po 2]
LA

12, The lancing device of any of the preceding claiims wherein the drive member
compiises a spring having at least a portion movable forward and rearward relative to the
honsing, the portion of the spring divectly engaging the lancet carrier to urge the lancet cartier
forward when the spring is in the cocked position,

13, The lancing device of any of the preceding elaims further comprising a return
member mounied to the carriage and configured 1o wge the lancet carrier rearward when the
lancet carier is in the forward incision position, wherein the entive retun spring moves forward
and rearward witht the carriage in response o the movensent of the depth adjustment mechanism.

14, The lancing device of any of the preceding clabms wherein the trigger comprises a
first portion mowmted to the housing and a second portion mounted o the carriage so that the
second portion moves forward and rearward with the earviage m response to the movement by
the user of the depth adjustment mechanism.

15, The lancing device of any of the preceding claimg wherein the depth adjustment
mechanism is movable by the user between a plurality of depth seitings, and wherein a length of
travel of the lancet carrier from the rearward position to the forward mmcision position is constant
at each of the plurality of depth settings.

16,  The lancing device of any of the preceding elaims wherein the housing has a
fongitudinal axis and comprises at Jeast one interior guide track parallel to the longitudinal axis
of the housing, aud wherein the carriage comprises a projection complementary to the interior
guide tracl, wherein the projection of the carriage engages the interior guide track of the housing
o permif the carriage to shde forward and rearward within the housing.

i7, The lancing device of any of the preceding claims whevein the carriage comprises
a boss, and the drive member comprises a torsion spring mounted to the boss and having a first
tine engaging the lancet carrier so that rearward movemernd of the lancet carvier tensions the

forsion spring.

IR, The lancing device of any of the preceding ¢laims wheve the cartiage comprnises a
= kY o o

stap which engages the lancet carrier to determine the forward posttion.

19, The lancing device of any of the preceding clabms wherein the carviage comprises
4 receiver fo engage a forward portion of the lancet, the gxial position of the receiver being fixed
velative to the axial position of the carmage.

20, The lancing device of any of the preceding clanms further comprising a trigger

assembly,
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21. A lanecet, compiising:

an elongated body having therein a needle terminating in a sharp tp;
a sleeve having = front end and & rear end, the sleeve being disposed about at feast a portiou of
the clongated body and movable relative to the elongated body between a forward position in
which the sharp tip is proteciively surrounded by the sleeve and & rearward position in which the
sharp tp projects from the front end of the sleeve; and

a first locking wiember extending from the elongated body at a location
intermediate the forward and rearward positions, the frst locking member baving an extended
configuration in which the first locking member engages the sleeve to prevent the sleeve from
moving rearward, and a retracted configuration in which the {irst locking member does not
engage the sleeve to prevent the slegve from moving rearward;

wherein at least a portion of an interior of the sleeve is configured to contain the
fiest locking memwber in the retracted confipuration when the sleeve moves over the first locking
member.

22, The lancet of elaim 1 wherein the first locking member extends from the
clongated body in a generally forward direction forming an angle with a wajor axis of the
elongated body when the first focking member i3 in the extended configuration.

23, The lancet of claim 21 or 22 wherein the first locking member is substantially
parallel to the major axis of the elongated body when the locking member is in the retracted
configuration.

24, The lancet of claim 21, 22, or 23 wherein the clongated body comprises a well
positioned io veceive the first focking wember in the retracted configuration.

25, The lancet of claim 21, 27, 23, or 24 wherein the interior of the sleeve comprises
an elongated guide surface arranged to contain the first loeking member in the retracted
confignration when the sleeve moves over the first lecking member.

26. The lancet of elaim 21, 22, 23, 24, or 25 wherein the rear end of the sleeve defines
a rear aperture configured to permit entry of the first locking member 1wto the interior of the
slesve when the fivst locking member i3 in the retracted configuration and to prevent entry of the
first locking member into the interior of the sleeve when the fivst locking member is in the
extended configuration.

27, The lancet of claim 21, 22, 23, 24, 235, or 36 wherein the interior of the sleeve has

a cross section that is one of polygonal, clrenlar and ovaolar,
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28, The lancet of elatm 21, 22, 23, 24, 25, 26, or 27 wherein the tivst locking member
is comprised of a resilient deformable material that urges the first locking niember to the
extended configuration when the first locking member is moved to the retracted configuration.

29, The lancet of claim 21, 22, 23, 24, 25, 26, 27, or 28 wherein the sleeve has a width
of leas than § m,

360, The lancel of clatm 21, 22, 23, 24, 25, 26, 27, 28, or 29 wherein the first locking
suember comprises a pair of wings radially extending from opposing sides of the elongaied body.

31, The lancet olelaim 21, 22, 23, 24, 2§, 26, 27, 28, 29, or 30, further comprising a
second locking member axially spaced from the first locking menber, the second locking
member movable between an extended configuration and a retracied configuration and
comprised of a resilient flexible waterial that wrges the second locking member to the extended
conflpuration when the second locking menmber is moved to the retracted configuration;
wherein the rear end of the sleeve defines a rear aperture that is configured to permit eniry of the
second locking member into the interior of the sleeve when the second locking member is in the
retracied configuration and to prevent entry of the second {ocking member into the niterior of the
sleeve when the second locking member is in the extended configuration; and
wherein the interior of the slesve is configured fo permit the second locking member to return to
the extended configuration after entry into the interior,

32, The lancet of cldim 31 wherein the second locking member I8 of a geometry that
is less flexible than a geometry of the first locking member.

33, The lancet of elaim 31 or 32 wherein the second locking merber comprises at
teast one barb.

34, The lancet of claim 21, 22, 23, 24, 25,26, 27,28, 2%, 30, 31, 32, 0r 33 wherein a

distal end of the first locking menmber in the extended configuration is spaced apart from the

elongated body by a first distance, and g distal end of the fivst locking member in the vetracted
configuration is spaced apart by a second distance, wherein the second distance is leas than the

fiest distance.
35, A lancet assenbly, comyprising:
a lancet in accordance with any preceding claim;
a housing having s user-engaging end that defines a plercing aperture therethrough, the piercing
aperture sived to allow mnsertion of the lancet therethough; and
a lancet engagement mechanisio adapied to receive the fancet whey the lancet Is useried through

the piercing aperture so that substantially all of the lancet is enclosed by the housing.
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36, A Jancet, coraprising:
an elongated body having therein a needle tevminating in a sharp tip;

a sleeve having a front end and 2 vear end and disposed about at least a portion of the elongated
tiody, the sleeve located at an inltial position relative to the elongated body so that the sharp tip is
disposed within the sleeve;

a first locking member extending from the elongated body at a location outside of the sleeve and
having an extended configuration in which the first locking member engages the sleeve to
prevent rearward movement of the sleeve and a retracted configuration in which the fivat locking
member does not engage the sleeve to prevent rearward movemeni of the sleeve; and

a second locking member axially spaced from the first locking member and extending frow the
elongated body at a location within the sleeve.

37.  The lancet of ¢laim 36 wherein the sleeve 15 ovable forward relative to the
glongated body from the initial position to an gjection position, and wherein the second locking
member is configured to engage the rear end of the sleeve to prevent resrward movement of the
sleeve when the sleeve 1s moved to the gjection position.

38.  The lancet of claim 36 or 37, further comprising a tab removably coupled to the
elongated body and extending into the front eud of the sleeve to surround the sharp tip.

39, The lancet of claint 36 or 37 wherein an interior of the sleeve s configured to
contain the first locking menber in the retracted configuration when the sleeve moves over the
first locking member.

40, A msthod of using a lancet having an clongated body with a needle therein
terminating in a sharp tip, a sleeve disposed about af least a portion of the elongated body and
movable relative to the elongated body, and a locking niember having an extended configuration
and a retracted contiguration, the method comprising:

pasitioning the sleeve ina forward position in which the sharp tip is protectively
surronnded by at least a portion of the sleeve;

placing the locking member in the extended configuration to prevent rearward movement of the

sleave;
{oading the lancet into a lancing device;
moving the locking member into the retracted configuration before firing the lancing deviee to

permit the sleeve to move rearward over the locking member; and
containing the locking member inthe retracted configuration while the sleeve

moves over the locking membet,
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41. A laneing device for use with a removable lancet having a sharp tip, comprising:

a housing having an interior space and an open front end through which the laneet can be
inserted for operable engagement by the lancing device within the 1oterior space;
wherein the lancing device is configured to selectively prevent the lancet from being operably
engaged when the lancing devige is cocked.

42, The lancing device of claim 41, further compristug:

a lancet holding assembly disposed i the housiug and conligured to operably engage the
lancet when the lancet i3 inserted through the front end of the housing, the lancet holding
assembly being movable between at least a cocked configuration and an uncocked configuration;

an interlock movably disposed within the housing and having an engagement position it
which ai least a portion of the interlock is interposed betwesn the front end of the housing and the
lancet holding assembly to block full insertion of the lancel into the housing; and

an arrangement configured to urge the interlock out of the engagement position to pertail
insertion of the lancet into the housing when the lancet holding assembly is in the uncocked
configuration,

43, The lancing device of claim 42, further comprising a biasing element fo wge the
interlock into the engagement posifion, wherein the arrangement 1s configured to exert a force
upon the mterlock sufticiently great to overcome a force imposed by the biasing clement,

44, The lancing device of claim 42 or 43 wherein the arvangement comprises a trigger

1gaging the lancet holding assembly, the trigger movable to at least a rst position i which the
trigger retains the lancet holding assembly in the cocked configuration and a second position in
which the trigger releases the lancet holding assembly to pormit the lancet holding assembly to
move to the uncocked configuration;
wherein the trigger cooperates with the interlock to urge the interlock out of the engagement
position whizn the irigger moves trote the first positimn 0 the second position.

45. The lancing device of elaim 44 whereln the frigger comprises a user-actuated
teigner button having a cam surface; and whevein the mterlock includes a cam follower
configured to engage the cam swrface to urge the interlock away from the user-actuated trigger
button when the trigger moves from the first position to the second position.

46, The lancing device of claim 42, 43, 44, cr 45 where the nterlock ingludes a body
portion and a pivot mounted to the housing o permil the body portion to rotate about the pivot

into and out of the engagement position.
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47, The lancing device of claim 42,43, 44, 45, or 46 wherein one of the interlock and

the thgger inchudes a cam surface and the other of the interlock and the irigger includes a cam

follower that engages the cam surface when the trigger moves from the lust position to the
second position.

48, The lancing device of claim 42, 43, 44, 45, 46, or 47, further comprising a biasing
element operatively coupled to the interlock to wrge the body portion to mwiate into the
engagement position,

49, The lancing device of claim 48 wherein the biasing element is one of a cantilever
spring, a clip spring, and a leal spring.

S0, A lancing device for use with a removable lancset having an elongated body in
which a needle with a sharp tip iv disposed, comprising:

a housing having a user-sngaging end that defines a piereing aperture, the piercing
aperiure sized to allow insertion of the lancet therethough; and
a lancet carrier disposed in the housing to receive the lancet when the laneet is inserted throngh
the plercing aperture, the lancet carrier being positioned relative to the user-engaging end of the
housing so that the needle is enclosed by the housing when the lancet 15 received by the lancet
carrier,

51, The lancing device of claim 30, further comprising:

an interlock movably disposed within the housing and having an engagement position
which at least a poition of the interlock is interposed between the prercing aperture and the lancet
carrier to block the lancet frowm insertion into the lancet carrier; and
an arrangement configured to urge the interlock out of the engagerment position to pernit
insertion of the lancet into the housing.

52, The lancing device of elaim 51, further comprising:

a drive member coupled to the lancet cardier to urge the lancet carvier forward amd praject the
sharp tip through the pleveing aperture, the lancet carrier being movable into and out of a cocked
position that is in opposition to the niging of the drive membaer

wherein the arrangement is configured to vrge the interlock out of the engagement position when
the lancet carrier moves out of the cocked position.

33, The tancing device of claim 52 wherein the sirangement further comprises a
irigger engaging the lancet holding assenibly, the trigger movable to at least a first postiion in
which the irigger retains the lancet holding assembly in the cocked position and 4 second position

in which the trigger assembly releases the Jancel holding assembly to permit the drive member o

DY
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move the laneet holding assembly out of the cocked position;

wherein the trigger assembly cooperates with the interlock to urge the interlock out of the
engagement position when the {frigger assembly moves from the first position to the second
position,

34, The langing device of claim 52 or 53, further comprising a biasing element
operatively coupled to the tnterlock to urge the interlock to rotate fnto the engagement position.

55.  The lancing device of elabm 52, 33, or 54 wherein the insertion of the lancet inifo
the housing moves the lancet caitier into the cocked position.

56, The lancing device of claim 52, 53, 54, or 35 wherein the intevlock is disposed
within the housing to engage the lancet when the lancet carrier i noved into the cocked position
by the insertion of the lancet.

57, A lancing device for use with a removable lancet having a sharp tip, comprising:

a housing having an open front end through which the lancet can be inserted along a path

an taterlock wovably disposed within the housing and having an gngagement position in
which at least a portion of the interlock is interposed on the path to bloek complete insertion of
the lancet into the housing; and

an arrangement having a first position when the lancing device is cocked and 4 second
position when the lancing device is uncocked, the arrangement configured to urge the interlock
out of the engagement position when the arrangement 18 in the second position.

58. A method for using a hanecing device having a housing with a skin-engaging
surface that defives a plercing aperture therethrough and a cockable lancet holding assembly
disposed within the housing, comprising:
providing a lancet having a needle terminating tu a sharp iip and @ removable tab swrounding at
least a portion of the sharp tip of the needle:
inseriing the lancet through the pilercing aperture so that substantially all of the lancet apait from
the removable tab is encloged by the housing; and
reioving the removable tab from the laocel.

39, The method of ¢laim 38, further comprising:
preventing engagement of the lancet by the Jancet holding assembly when the lancet holding
assembly is i a cocked position prior to nsertion of the lancet.

60. The method of elaim 58 or 59, further comprizing:
interposing an interlock between the piercing aperture and the ancel holding assenbly when the

Jancet holding assemibly i in a cocked position prior o insertion of the langet,
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61, The method of elatm 60, further comprising:
arging the interfock away from between the piercing aperture and the cockable lancet holding
assembly when the lancet holding gssembly is uncocked,

62. A lancng devies, comprising:

a housing having a skin-engaging end that defines a piercing aperture;

a nser-actnated assembly operative to adjust an effective size of the plercing aperture
betweer a first diameter configured to allow a user’s skin to pucker into the piercing aperiure,
and a second diameter that is smaller than the first dameter; and

a lancet assembly comprising a removable lancet with a sharp tip, disposed in the housing
and configured to mmomentarily project and retract the sharp tip throogh the plercing aperture
when the effective size of the plercing aperture 1s adjusted to one of the frst diameter and the
second digmeter to permit the sharp tp o incise the user”s puckered skin.

63, The lancing device of claim 62, further comprising at least one indicia
corresponding {0 an alfernate site ingision mode, wherein the vser-actuated assembly 13 opetative
to adjust the effective size of the plercing aperture to the frst diameter when a portion of the
user-actuated assembly is positioned in visual association with the indicia.

64, The lancing device of claim 62 or 63, wherein the user-actuated assembly further
compiises a sleeve with a secondary aperture defining the second diameter, the sleeve movable
between at least a rearward and a forward position to adjust the effective size of the piercing
aperture between the first and second diameters, respectively; and where the sleeve in the
rearward position is configured so that the user’s puckered skin is not flattened during incision.

65, The lancing device of claim 64, wherein the sleeve in ils rearward position is
sufficiently spaced apart from the piercing aperture to permit skivcto pucker through the picrcing

aperfure during laueing.

66, The lancing device of claim 64 or 65, wherein the sleeve in the forward position {8
interposed within the piercing aperture to adjust the effective size of the plercing aperture to the

second diameter during lancing, and wherein the wer-actuated assembly 8 configured 1o move
the sleeve independently of the lancing assembly and to retain the sleeve in the forward position
when the sharp tip is vetracied through the pietcing aperture.

67. The lancmg device of claim 64, 65, or 66, wheiein the removable lancet further
comprises an elongated body in which the shaep tip is disposed and the sleeve is slidably and
cosxially mounted o the glongated body, and wherein the user-actuated assembly is configured

o move the sleeve 1o the forward and rearward positions independently of the elongated body.
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63, The lancing deviee of claim 67, wherein the sleeve is contfigured to remain
stationary refative o the houosing when the sharp tip is projected and retracied.

69, The lancing device of claim 64, 65, 66, 67, or 68, further comprising an ejecior
adapted to remove the lancet from the lancet assembly, wherein the sleeve remains mounted {o
the lancel assembly when the lancet is so removed.

70, A lancing device, comprising:

a housing having a user-engaging end that defines a piercing aperture
therethrough:

a lancet disposed in the housing and having a needle ferminating in a sharp tip and
a sleeve disposed about at least a portion of the needle and woveable relative to the housing and
the needle

a user-controlled actnator operative to selectively move the sleeve, independently
of the needle, between at least a forward position in which the sleeve obstructs a portion of the
piercing aperture and a rearward position in which the sleeve is withdrawn from the piercing
aperture, the rearward position contigured to permit a user’s skin to extend through the piarcing
aperture during incision.

71. The lancing device of vlaim 70, further comprising at Ieast one judicia
corresponding to an aliernate site incision mode, wherein the user-controlled actuator 1s operative
to move the sleeve to the rearward position when a portion of the user-controlied actuator is
positioned in visual association with the indicia.

72, The lancing device of elaim 70 or 71, whereiv the sleeve in the rearward position
is sufficiently spaced apart from the piercing aperture so that the sleeve does not flatten the user’s
skin.

73. ‘The lancing device of clatm 70, 71, or 72, wherein the sleeve defines g secondary
aperture through which the sharp tip projects,

74, The lancing device of elatm 70, 71, 72, or 73, further comprising a drive

sl o neise g

mechanism configurad to project and retract the sharp tip through the piercing ay
user’s skin, and wherein the user-controlled actuator is configured o that the sleeve remaing
stationery velative to a skin-engaging surface when the sharp tip is retracted.

75, The lancing device of clavm 70, 71, 72, or 73, wherein the neediens fixed in
relation fo the housing when the user-controlled actuator moves the sleeve,
76. The lancing device of ¢laira 70, 71, 72, 73, 74, or 75, further cowprising a drive

muechanism configured to project and retract the sharp tip through the plercing aperiure, wherein
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the user-controlled actuator is configored 1o engage the sleeve with the user’s skin during
inciston when the sleeve is in the forward position, and the sleeve remaing stationery relative 1o a
skin-engaging surface of the piercing aperture when the sharp fip 18 refracted.

77, The lancing device of claim 70, 71, 72, 73, 74, 75, or 76, wherein the piercing
aperture defines a compression ring at the skinvengaging surface; wherein a front end of the
sleeve lies substantially planar with the compression ting when the usersconirolled actuator
moves the sleeve to the forward position.

78. The lancing device of elaim 70, 71, 72, 73, 74, 75, 76, or 77, wherein the piercing
aperture is between about 5 millimeters and about 15 millimeters m diameter.

79. The lancing device of elaim 70, 71, 72, 73, 74, 75,76, 77, or 78, wherein the user-
eontrolled actuator further comprises;

a receiver disposed within the housing for axial movement relative to the plercing
aperture, the receiver adapied to engage the sleeve; and

a switch coupled to the receiver and selectively wovable by a user inat least a first
direetion and a-second direction;

wherein the receiver is configured to move the sleeve to the forward position in
response o the switch being moved by the user in the first direction, and to move the sleeve to
the veatward position in response to the switch being moved by the user in the second direction.

R0,  The lancing device of claim 79, whereln the switch comprises a finger extending
through a slot in the housing, wherein the finger engages the receiver to axially move the receiver
in response to a user’s iranslational wovewent of the finger.

8l The lancing device of claim 79 or 80, wherein the swilch comprises a cam
rotatably mounted to the housing, wheretn one of the cam and the receiver further comprises a
boss dand the other of the cam and the receiver further comprises g cam trail in which the boss is
engaged; and wherein rotation of the cam by the user in the first and second divections drives the
receiver in s corvesponding axial rooverent.

82, The lancing device of claim 79, 80, or 81, wherein the réceiver comprises a
receiver body having a front end and a rear end and a bore extending between the fromt end and
the rear end; and whersin at least a portion of the lancet 18 disposed within the bore.

83, The lancing device of elaim 79, 80, 81, or 82, wherein the receiver further
comprises at least a first engagement portion adapted to wate with a corresponding second

engagement portion focated on the slesve to seours the sleeve to the recetver.

2T
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84, The lancing device of claim 83, wherein the first and second engagement portions
form a clasp.

g5, The lancing device of claim 79, 80, 81, or 82, wherein the receiver includes 8
receiver body having a front end and & rear end and a bore extending between the front end and
the rear end; wherein at least a portion of the sleeve is disposed within the bore and a diameter of
the bore is sized to hold the sleeve therein with a fnction it

&6. The fancing device of claim 80 wherein the user-controlled actuator is located
intermediate to the user-engaging end of the housing and a rear end of the lanvcet.

87. A faneing device for use with a lancet, the lancet having a needle terminating in a
sharp tip for incision in a user’s skin and a sleeve disposed ahout at least a portion of the needls
and movable relative to the needle, comprising:

a housing having a user-engaging cnd that defines a piercing aperture
therethrough;

an actuator having a control member accessible by a user outside the housing and
a sleeve~engagement portion operatively coupled to the control member and disposed within the
housing; the sleeve-enpageniont portion responsive 1o thovement of the control member to
engage the sleeve inone of a forward position and a rearward position wheun the lancet is inserted
into the housing: wherein the forward position is sufficiently clese to the piercing aperture so that
the slecve 15 mnterposed within the piercing apertare during incision; and wherein the rearward
position is sutficiently spaced apart from the piercing aperture, the rearward position configured

to permit skin (o pucker through the piercing aperture during mewsion; and

a lancet engagement mechanism within the housing adapted 1o engage the lancet
needle at a position independent of the position that the sleeve-engagement portion engages the
sleeve.

88, The lancing deviee of claini 87, wherein the conirel member is movable by the

user between a first position corresponding 1o incision atan alternative site and a second position
corresponding to incision at a finger, wherein the actuator is conligured {0 move the sleeve-
engagement poriion o the rearward position when the control member i moved fo the fust
position,

29, The lancing device of claim 87 or 88, whergin the actnator is configured to move
the sleeve-engagement portion independently of the lancet engagerment mechanisn,

80, The lancing device of claim 87, 88, 89, wherein the lancet engagement

roechanism iz adapted to move forward and rearward during tucision, and whersin the actuator is
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configured so that the sleeve-engagement portion remaing stationary relative to the user-cngaging

enid of the bousing whien the lancet sngaging mechanisn moves forwird aid rearward during

incision.
91, Amethod for using a lancing device having a skin-engaging surface that defines a

piercing aperture therethrough, comprising:

positioning inside the lancing deviee & lancet having a needle terminating in a
sharp tis

setting an effective size of the picrcing aperture to one of a first diameter
contfigured to allow a user’s skin to pucker into the piercing aperture and a second diameter that
is smaller than the frst dimmneter; and

incising the user’s skin with the lancet while the effective size of the piercing
aperture 1§ set at one of the first diameter and the second diameter.

92, The method of claim 91, wherein setting the effective size of the piercing aperiure
comprises moving a control member relative to the plercing aperture so that the control member
is inone of a forward pesition and a rearward position relative to the piercing aperture, wherein
the control member is sufficiently spaced apart from the piercing aperture in the rearward
position to permit the user’s skin to pucker through the piercing aperture during incision.

93, The method of ¢laim 92, wherein the control member in the rearward position is
sufficiently spaced apart from the piercing aperfure so a3 to pot {latien the user's skin during
HHeision.

94,  The method of claim 92 or 93, wherein the control member is a sleeve coaxially
moutted 10 the needle in shding engagement, and wherein setting the effective size of the
piercing aperture conmprises holding the needle stationary velative to the plercing aperinrs while
moving the sleave.

05, The ntethod of claim 92, 93, or 94, wherein incising the user™s skin firther
comprises extending aud retracting the sharp tip of the needle through the piercing aperture while
holding the control member stationary velative to the prercing aperture.

96, The method of elaim 91, further comprising providing a control member that is
aeessible 1o a user outside @ housiig of the lancing deviee, the control wember having af least o
first user-selectable position associated with an aliernate site incision, wherein setting the
effective size of the piercing aperture is responsive fo user actuation of the conirol member 1o set

the effective size to the first dameter when the control meniber is 13 the st tser-selectable
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position configured to allow the user’s skin to pucker into the plercing aperture doring Incision at
an alternate site.
97. A laneing device for use with g removable lapeet, comprising:

a housing;

a lancet carvier slidably disposed within the howsing and adapted to receive the
lancet;

an ejection shde mounted to the housing and configured to gject the lancet from
the laincet carrier; and

a locking member cooperating with the gjection slide to move into blocking
engagement with the fancet carrier when the gjection slide ejects the laneet;

wherein the locking member contacts the housing on one or more bearing surfaces
apart from the gjection slide, the locking member belng configured so that substantinlly all of the

g

{oree exerted on it by the lancet carrier is transmitted to the housing via the one or more bearin
strfaces.

08, The lancing device of ¢laim 97, further comprising a bias element to urge the
locking member into blocking engagement with the lancet carrier,

99, The lancing device of claim 97 or 98 wherein the lancet carrier urges the locking
member away from the ejection slide when the locking member is in blocking engagemeat with
the lancet carrier.

100, The lancing device of claim 97, 98, or 99 wherein:

the one or more bearing surfaces include a pivot on which the locking member s
rolatably mwounted to the housing;

the lanset carvter moves along a longitudinal axis of the housing and further
compriges at least one front-facing planar surface that forms an angle with the axis of between
zero and forty ive degrees; and

the locking member engages the planar swrface o urgs the locking member o
folate away from the gjection shde 1 response to the forward thrust of the lancet carrier,

101, The lancing device of claim 97, 98, 99, or 100 wherein the one or more bearing
strfaces inchyde a pivot on which the locking member is rotatably mounted 1o the hoosing.

102, The lancing device of ¢laim 100 or 101 wherein the ejection slide rotates the
locking member into blocking engagement with the lancet carvier when the gjection slide ejects

the lancet.
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103, The lanecing device of elamm 100 or 101 wherein the cjection slide is configured 1o
move forward from an at rest position when ejecting the lancet and to move reavward to the at
rest position after cjccting the lancet, wherein the ¢jection slide rotates the locking member about
the pivot o blocking engagement with the fancet carrier when the gjection slide woves forward
to gject the laneet, and rotates the locking member about the pivot out of blocking engagement
with the fangcet carrier when the ejection slide moves rearward 1o its at rest position.

104, The lancing device of claim 103 wherein the gjection shide comprises a front-
facing surface and a rear-facing surface defining therebetween a recess {o veceive a portion of the
of the locking member the locking member when the ejection slide is at its at rest position,

105, The lancing device of claim 104 wherain the front-facing surface engages the
tocking vaember end (o rotate the tocking member into blocking engagement with the lancet
carrier when the gjection slide moves forward frem the at rest position,

106, The lancing device of elaint 104 or 105 where i the front-facing surface is
CONVEX.

107.  The lancing device of claim 104, 105, or 106 wherein the rear-facing surface is
configured to engage the locking member to rotate the locking member ot of blocking
engagement with the lancet carrier when the user-actuated ejection slide moves rearward to its ai
rest position.

08, The laneing device of elaim 97, 98, 99, 100, or 101 wherein;

the locking nember is slidably mounted to the housing on at least oue of the
bearing surfaces; and

the gjechon shde 18 conhigued 1o shde the locking member into blocking
engagement with the lancet carrier when the gjection slide ejects the lancet.

109, The lancing device of elaim 108 wherein ove of the gjection slide and the locking
member includes a cam surface and the other one of the gjection slide and locking member
mcludes a cam follower, the cam surface and cam follower cooperating to slide the locking
member when the gjection shide gjects the lancet.

110, A lancing devics for nse with a rewovable lancet, comprising:

a housing;

a lancet carvier slidably disposed within the housing and adapted 10 recerve the
fancet;

an gjection shide mounied to the housing aud configured to eject the lancet from

the lancet carrier; and
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a locking member cooperating with the ejection slide 1o move into blocking

engapement with the lancet carrier when the gjection slide ¢jects the lancet;

wherein the locking member and kancet cateier ave configured so that forward
thrust of the lancet carrier urges the locking member to remain in blocking enpagoment with the
fancet earrier wwher the ejection slide gjects the lancet,

111, The lancing device of claim 110, further comprising a bias member {0 urge the
locking member into blocking engagement with the lancet carcier.

112, The lancing device of claim 110 or 111 wherein the locking member contacts the
housing on ong or more bearing surfaces apart from the ejection slide, the locking member being
configured so that substantially all of the foree exerted on it by the lancet carrier is transimitted to
the housing via the one or more bearing surfaces.

113, The lancing device of claim 110, 111, or 112, further comprising a carriage
agsemibly slidably disposed within the housing and having mounted thereon a lancet carrier and a
drive member, wherein the locking member contacts the carriage on one of wiore bearing
surfaces apart from the ejection slide, the locling member being configured so that substantially
all of the force exerted on it by the lancet carrier 15 transwmitied to the carriage via the one or more
bearing surfaces,

L4, The lancing device of elaiva 110, 111, 112, or 113 wharein:

the locking member is mounted to the housing for rotation about an axis in a first
dirgetion to move the locking member into blocking engagement with the lancet carrier, snd in a
second direction to move the locking member out of blocking engagement with the lancet carriey

the cjection shde urges the locking member to rotate in the tist divection when the
giection stide gjects the lancet; and

the locking member and lancet carrier are configured so that forward thrust of the
langet carrier wges the locking member to rotate ju the first divection.

115, A lancing device for use with & removable lancet having a needle terminating in a
sharp tip and a sleeve disposed abood at least a portion of needle for shiding movement between a
forward position in which the sharp tip 18 proteetively swvounded by the sleeve and a rearward
position in which the sharp tip projects from the sleeve, comprising:

a housing;
a lancet carrier slidably disposed within the housing and adapied to receive the
lancet;

a user-getuated ejection slide mounted to the housing and confipured to glect the laneet from the
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lancet carrigs;

a loeking member having at least a first end and a pivot mounted to the housing,
the locking member engaging the user-actuated gjection stide to move the first end about the
pivat and into blocking engagement with the lancet carrier when the oser-actaated shide cjects the
lancet; and

a receiver adapted 1o hold the sleeve stationery relative to the nesdle, the receiver
having an elongated axial slet to receive the second meniber;

wherein the locking member is configured so that substantially all of the force
exerted on it by the lancet carrier is transmitied to the housing via the pivot,

116, The lancing device of claim 1S wherein the user-actuated ejection slide 1s
configured o move forward from an at rest position when ejecting the lancet and 1o move
rearward o the at rest posttion after ejecting the lancet, wherein the user-actuated ejection slide
and focking member cooperate to move the first end about the pivot and into blocking
engagement with the lancet carrier when the user-aciuated ejection slice moves forward 1o gjest
the lancet, and {o move the first end about the pivot out of blocking evgagement with the lancet
carrier when the user-actuated gjection slide moves rearward to its at rest position.

117, The lancing device of claiwn 115 or 116 wherein the locking rmember forther
comprises a second end that engages with the user-actuated ejection slide, and the user-actuated
ejection shide comprises a front-facing swrtace and a rear-facing surface defining thevebetween a
recess to receive the second end of the locking member when the user-actuated ejection slide is at
its af rest position.

118, The lancing device of claimt 117 wherein the front-facing surface engapes the
second end to rotate the fivst end into blocking engagement with the lancet carrier when the user-
actuated jection slide moves forward {ftom its at rest position,

119, The lancing device of claim 117 or 18 wherein the réac-facing surface 15
configured to engage the second end Lo rotate the first end out of blocking eugagement with the
lancet carrier when the user-actugted gjection slide moves rearward to 118 at rest position.

120, A lapeing device for use with a lancef, comprising:

a housing;

a carriage shidably disposed within the housing;

a lancet carrier engaged with the carriage and movable velative o the carriage
between a forward ineision position and a rearward position;

a drive mernber mownted fo the carriage and condigured to moove 10 a cocked
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position i response o the lancet carrier moving to the rearward position; wherein the drive
member urges the lancet carrier forward when in the cocked position;

a trigger mounted to at least one of the carviage and the housing and conligured to
selectively restrain the lancet carvier from forward movement when the laneet carrier is in the
reagrward position; and

a depth adjustment mechantsm coupled to the carviage operable to move the
carriage and the laneet carrier together forward and rearward 1n respoense to a movement by a
user of the depth adjustment mechanizsm.

121, The lancing device of claim 120, wherein the drive aember comprises a spring
having at least a portion movable forward and rearward relative to the housing, the portion of the
spring directly engaging the lancet carrier to urge the lancet carvier forward when the spring ¥s in
the cocked position.

122, The lancing device of claim 120 or 121, further comprising a veturn member
mounted to the carriage and conligored to vige the lancet carrier rearward when the fancet carrier
is in the forward incision position, wherein the entire return spring moves forward and rearward
with the carriage in respoise to the movement of the depth adjustment wechanism,

123, The lancing device of claim 120, 121, or 122, wherein the trigger comprises a first
portion mounted to the housing and a second portion mounted to the carriage so that the second
portion moves forward and rearward with the carriage in response to the moveneut by the user of
the depth adjustment mechanism.

124, The lancing device of clann 120, 121, 122, or 123, wherein the depth adjustment
mechanisim is movable by the user between a phurality of depth settings, and wherein a length of
iravel of the Tancet carrier from the rearward position to the forward ingision position is constant
at cach of the plurality of depth settings.

125, The laneing device of claim 126, 121, 122, 123, or 124, wherein the housing has a
longitudinal axis and comprises at least one intesior guide track parallel to the longitudinal axis
of the housing, and wherein the carriage comprises a projection coraplementary to the intérior
guide frack, wherein the projeetion of the earriage engages the interior guide track of the housing
to pernit the carriage to slide forward and rearward within the housing,

126, The lancing device of elaim 120, 121, 122, 123, 124, or 123, wherein the carriage
comprises @ boss, and the drive meraber compriges g totsion spring mounted to the boss and
having a frst fihe engaging the lancet cavvier so that rearward wovensent of the lancet carrier

tensions the torsion spring.
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i27.  The lancing device of elaim 120, 121, 122, 123, 124, 125, or 126, where the
carriags comprises a stop which engages the lancet carrier to determine the forward position.

128, The lancing device of claim 120, 121, 122, 123, 124, 125, 126, or 127, wherein
the carriage comprises a receiver to engage a forward portion of the laneet, the axial position af
the recetver being fixed velative to the axial position of the carnage.

129, A lancing device for use with a lancet, comprising:

a housing;

a carriage assembly Jocated within the housing and comprising:

a carriage movable forward and resrward relative to the housing;

a lancet holder adapted 1o recaive a lancet, the lancet holder mounted 1o the
carriage and movable relative to the carriage between a forward incision position and a rearward
cocked position; and

a drive member mounted to the carriage and adapted to urge the lancet carrier to
the forward incision postiion when the lancet carrier is moved lo the rearward cocked postiion;
an adjustment mechanism mounted o the housing and coupled {o the carnage to move the
carriage and the lancet holder forward and rearward; and

a trigger assembly having at least a first portion and a second portion, the trigger
assembly movable between at least a first position w which the first portion of the trigger
assembly enpages the lancet holder in a cocked position, and a second position in which the first
portion of the trigger assembly releases the lancet holder to permit the drive member to move the
lancet holder forward; and

wherein the lopation of the frsl portion relative to the second portion is adjustable
in response o the yaovement of the carriage assembly within the housing.

130, The lancing device of claim 129, wherein the trigger assembly is pivotally
mounded to the carrfage.

131, The lancing deviee of claim 129 or 130, wherein the fivst portion is adjustably
mounted to the trigger assembly to permit movement of the first portion relative to the second
portion, and whergin the second portion is secured to the housing.

132, The lancing device of claim 129, 130, ov 131, wherein:

the housing comprises a trigger aperture through which the second portion of the
trigger assembly extends for engagement by a user, wherein the second portion 15 captured within
the trigger aperture to provent forward and rearward movement of the second portion relative to

the housing when the carviage assembly moves.
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133, The lancing device of claim 129, 130, 131, or 132, wherein:
at least one of the first portion and the second portion defines a recess into which
the other of the fitst portion and the second portion extends in sliding engagement to adjust a
length of the {rigger assembly.
134, The lancing device of claim 129, 130, 131, 132, or 133, wherel
the housing comprises a trigper aperture through which the second portion of the
frigger assembly extends for engagement by a user, and wherein the second portion includes an
indicia positioned so that al keast a part of the indicia is putside the housing when the trigger
assenibly is i the first position and inside the housing when the trigger assembly 18 in the second
pasition.
135, The lancing device of elaim 129, 130, 131, 132, 133, or 134, further comprising:
a stop loeated on the cartiage assembly; and
a vocking handle mounted to the housing and configured to move the lancet carrier rearward in
opposition to the drive member, the cocking handle comprising an engagement surface that abuts
the stop to lwit the rearward movemeni of the lancet carrier by the cocking handle,
[36.  Alancing device, comprising:
a housing having an open emd;
a carriage slidably disposed within the housing and having a stop;
a tancet carrier shidably mounted to the camiage to receive a lancet whet the lancet is thserted
throngh the open end of the housing;
a spring mounted 1o the carviage and configured o urge the lancet carrier forward;
a cocking member shidably mounted to the housing and configured to move the lancet carrier
vearward in opposition to the spring, the cocking member Including an engagement surface that
gontacts the stop to limit the rearward movement of the lancet carner by the cocking member;
i
a depth adjustment mechaoism mounted to the housing and coupled to the carriags
to move the carriage and lancet carrier forward and backward together n response to & user
movement of the depth adjustment mechanism.,
137, The lancing device of elaim 136, further comprising:
2 trigger prvotally mouated 1o at feast one of the housing and the carmiage and
configured to selectively retain the lancet carvier in a rearward position, the {rigger having »
length that s adjustable 1n response to the movement of the carriage within the housiog by the

depth adjnstment mechanism.
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138, The lancing deviee of elaim 136 or 137, further comprising:

a trigger having at least a {ivst portion and a second portion, the trigger movable
between at least a first posttion in which the st portion of the trigger restratng the lancet carrier
from forward movement when the lancet carrier has been moved rearward by the cocking
member, and a second position in which the first portion of the trigger releases the lancet holder
to pernil the spring to move the lancet carmer forward, wherein the distance botween the first
portion and the second portion is adjustable in response to movement of the carriage within the
housing.

139, The lancing device of claim 138, wherein the honsing further comprises a trigger
aperture through which the second portion extends, and wherein the second portion has an indicia
positioned so that at least a part of the indicia is outside the housing when the tri geer isin the
first position and inside the housing when the trigger 1s in the second position.

140 The lancing device ol clabm 138 or 139, wherein the first portion is secured to the
carrfage and the second portion is secured to the housiog.

141, The lancing device of claim 140, wherein the trigger is configured to permit the
first portion and the second portion to move relative to each other when the depth adjustment

mechanism moves the carriage.
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