LANCI NG DEVI CE W TH DAMPENER CROSS- REFERENCE This application clainms the
benefit of U S. Provisional Application No. 60/760,497, filed January 20,
2006, which is incorporated herein by reference inits entirety. BACKGROUND
OF THE I NVENTION [0001] 1. Field of the Invention [0002] The present
invention relates, in general, to nedical devices and, in particular, to

| anci ng devices and their associ ated nethods. [0003] 2. Description of the
Rel ated Art [0004] Conventional |ancing devices generally have a rigid

housi ng, various operating nechanisns and a | ancet that can be arnmed and

| aunched so as to briefly protrude from one end of the |ancing device. For
exanpl e, conventional | angcy Vi i lancet that is nounted
within a rigid housing Slr}é‘%ﬂgﬁgg PE?F&?&?%@“@&,@% garel ative to the
rigid housing along a longitudinal axis thereof. Typically, the lancet is
spring |oaded and | aunched, upon release of the spring, to penetrate (i.e.,
"lance") a target site (e.g., LROESKFMEFERENCE arget site). A bodily fluid
sanple (e.g., a whole blood sanple) can then be expressed fromthe

penetrated target .gi.te for.collection a SiS.. nventional | ancing
devi ces are descriﬁ@ﬂ?ppfl‘&@t“é&%}f’t’ﬁfset!w FW%?%EB%)I&@WPSIRB&@@%?%S to Morita,
U.S.  PatientsoNg0,4970fRd I8fuatP 20,2008 wiikh & incorpbratedRt @A by Nefereficdinlits250 to
Douglas et al., U 'S. Patent” No. 6,156,051 to Schraga, U.yS. Pat ent No.

6, 197, O4Mtitedy. LeVaughn et al., and U. S. Patent No. 6,607,543 to Purcell et
al ., each of which is hereby fully incorporated by reference. [0005]
Conventional |ancing devices typically require a user to armthe |ancing
device, wurge the |anci ngBQ@K@@ﬁ(?@ﬁWFﬁJEQNWNﬂGﬁ’ and then press a
button or other switch to nanually activate the | ancing device such that a

| ancet within the device is |aunched
[0001] 1. Field of the Invention

[0002] The present invention relates, in general, to medical devices and, in particular,

to lancing devices and their associated methods.

[0003] 2. Description of the Related Art

[0004] Conventional lancing devices generally have a rigid housing, various operating
mechanisms and a lancet that can be armed and launched so as to briefly protrude from
one end of the lancing device. For example, conventional lancing devices can include a
lancet that is mounted within a rigid housing such that the lancet is movable relative to
the rigid housing along a longitudinal axis thereof. Typically, the lancet is spring
loaded and launched, upon release of the spring, to penetrate (i.e., “lance”) a target site
(e.g., a dermal tissue target site). A bodily fluid sample (e.g., a whole blood sample)
can then be expressed from the penetrated target site for collection and analysis.
Conventional lancing devices are described, foe example, in U.S. Patent No. 5,730,753
to Morita, U.S. Patent No. 6,045,567 to Taylor et al., U.S. Patent No. 6,071,250 to
Douglas et al., U.S. Patent No. 6,156,051 to Schraga, U.S. Patent No. 6,197,040 to
LeVaughn et al., and U.S. Patent No. 6,607,543 to Purcell et al., each of which is

hereby fully incorporated by reference.

[0005] Conventional lancing devices typically require a user to arm the lancing device,
urge the lancing device against a target site, and then press a button or other switch to

manually activate the lancing device such that a lancet within the device is launched



| (also referred to as "fired") towards the target site. The | ancet then
penetrates (e.g., lances) the target site, thereby creating an opening for
the expression of a bodily fluid sanple. BRI EF DESCRI PTI ON OF THE DRAW NGS
[ 00061 A better understanding of the features and advantages of the present
invention wll be obtained by reference to the follow ng detailed
description that sets forth illustrative enbodinents, in which the
principles of the invention are utilized, and the acconpanying draw ngs, of
which: FIG 1 is a sinplified schematic cross-sectional view of a | ancet

hol der and depth stop configuration; FIG 2A is a sinplified schematic

cross-sectional view a J-an hol, der anpener .an ept h st (prior to
engagenent t R%%B%?%‘g{?)ascgﬁﬁqggiﬂv‘éatrﬁisoﬁe 5a§g%£ﬁ8bgﬁe lealrl f?[&eee einﬁ&?tggg'gg

devi ces accorlﬂkidag) the ta¢ gtisREIhEsBy Pleating A1dRdingevE the @kpiebson pf £6&dity fluid
invention; FIG 2B is another sinplified schematic cross-sectional view of

the | ancet Iem@lr, danpener and depth stop (during engagenent therebetween)
configuration of FIG 2A;, FIG 3Ais a sinplified schematic cross-sectional
vi ew of another |ancet hol der, danpener and depth stop (prior to engagenent

t her ebet ween) confi gur aﬁk%ﬁ?%ﬁ?lm(ﬂm ?WD%M ¢iq1g devices according
odi nents” of the

to various other exenplary e present 1 nvention; FIG 3B is
anot her sinplified schematic cross-sectional views of the |ancet hol der,
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| ancet posi t iwill be obtained by reference to the following detailed description that sets forth
illustrative embodiments, in which the principles of the invention are utilized, and the
accompanying drawings, of which:

FIG. 1 is a simplified schematic cross-sectional view of a lancet holder and
depth stop configuration;

FIG. 2A is a simplified schematic cross-sectional view of a lancet holder,
dampener and depth stop (prior to engagement therebetween) configuration as can be
employed in lancing devices according to various exemplary embodiments of the
present invention;

FIG. 2B is another simplified schematic cross-sectional view of the lancet
holder, dampener and depth stop (during engagement therebetween) configuration of
FIG. 2A;

FIG. 3A is a simplified schematic cross-sectional view of another lancet holder,
dampener and depth stop (prior to engagement therebetween) configuration as can be
employed in lancing devices according to various other exemplary embodiments of the
present invention,;

FIG. 3B is another simplified schematic cross-sectional views of the lancet
holder, dampener and depth stop (during engagement therebetween) configuration of
FIG. 3A;

FIG. 4 is a simplified graph of lancet velocity as a function of lancet position
for the configurations of FIGs. 1, 2A-2B and 3A-3B;

FIG. 5 is a simplified perspective view of a compact lancing device according

to an exemplary embodiment of the present invention;



for the configurations of FIGs. 1, 2A-2B and 3A-3B; FIG 5 is a sinplified
perspective view of a conpact |ancing device according to an exenplary
enbodi ment of the present invention; 2 FIG 6 is a sinplified perspective
expl oded vi ew of the conpact |ancing device of FIG 5, FIG 7 is a
sinplified cross-sectional view of the conpact |ancing device of FIG 5;
FIG 8 is a sinplified cross-sectional view of the conpact |ancing device of
FIG 5 during use and prior to a danpener of the |ancing device engagi ng
(contacting) a depth stop of the |lancing device; FIG 9 is another
sinplified cross-sectional view of the conpact |ancing device of FIG 5
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sinplified crpgsssgctional view of a portion of FIG 9; and FIG 12 is a
flow diagramillustrating a sequence of steps in a nethod for danpened

| anci ng accor di ng HG. ais asimppfiad yrossreestional vieve pf this eoppaetdpncingdesige &n.

DETAI LED DES%E?'I;G\I OF THE | NVENTI ON [ 0007] Lanci ng devi ces according to
vari ous enbodi s of the present invention include a housing, a noveable

| ancet hol der confrigug @fh §itmpidied civost-8éttiohal view afithe RbofigactTeedidgisie ¢ dept h
stop wth a depth stop interface surface, and a danpener for ~danpening at

| east one of Fouhdunngiuse apdarioste ddamprict ahibe icineievirg\ragegiag (@rteting)fol der

i ncl udes a | ancet . holder, first th stop interface surface. The noveabl e
| ancet hol déilﬁl,’t%cfgfﬁ?ﬂgf!t%‘c%tl%dieg%gbener each can be, for exanple, at |east

partially di sposedIGwW iddrndtiidniniyliffedigossisectagl titwnf thd@nifenhtiag davicet
hol der and | aunchi ng_mechani sm are operatively connected to | ance a target
site (e.g., #td&pnnpiterthedampencybas agagsd (Fade cpmfact with) the depth stop;

FIG. 10 is a simplified cross-sectional view of a portion of FIG. §;
FIG. 11 is a simplified cross-sectional view of a portion of FIG. 9; and
FIG. 12 is a flow diagram illustrating a sequence of steps in a method for

dampened lancing according to an exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0007] Lancing devices according to various embodiments of the present invention
include a housing, a moveable lancet holder configured to hold a lancet, a launching
mechanism, a depth stop with a depth stop interface surface, and a dampener for
dampening at least one of sound and vibration during lancing. The moveable lancet
holder includes a lancet holder first depth stop interface surface. The moveable lancet
holder, depth stop and dampener each can be, for example, at least partially disposed
within the housing. In addition, the moveable lancet holder and launching mechanism
are operatively connected to lance a target site (e.g., a dermal tissue target site) with the
lancet and the dampener is disposed between the lancet holder first depth stop interface
surface and the depth stop interface surface. Furthermore, a forward movement of the
moveable lancet holder during lancing of a target site is stopped by engagement
between the lancet holder first depth stop interface surface, the dampener and the depth

stop interface surface.



| ancet and t he danpener is disposed between the | ancet holder first depth
stop interface surface and the depth stop interface surface. Furthernore, a
forward novenent of the noveable |ancet hol der during |lancing of a target
site is stopped by engagenent between the |ancet hol der first depth stop
interface surface, the danpener and the depth stop interface surface. 3
[0008] FIG 1 is a sinplified schematic cross-sectional view of
configuration 100 of a |ancet holder and depth stop, as could conceivably
be enpl oyed in a conventional |[|ancing device. Configuration 100 includes a
noveabl e | ancet hol der 102 and a depth stop 104. Moveabl e | ancet hol der 102
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noveabl e [ancet h udes a | ancet I nterface
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pain, to a user 0010] FIG 2A'Is a sinplified schematic cross-sectional
view of conf iguehas acel 260cwand polycambeateipdigester bitandpe Pepthatap Hlélptah bst op,
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configuration 200 of a sinplified schematic cross-sectional view of the

| ancet hgl danpen rfﬂé‘r?]ar td?F?GOP hbehf2d: 611 LA RERBET R Th

[ 0011] C@ gﬂguratl oﬁ %%% I ceﬁﬁﬂ m)veabe?ﬁé anc gn 202, a arrpeener

203 and direction of arrow A is abruptly stopped when lancet holder depth stop interface surface
106 makes contact with (i.e., engages) depth stop interface surface 108. Such an abrupt

stop can produce vibration and/or noise that are unsettling, and cause perception of

pain, to a user.

[0010] FIG. 2A is a simplified schematic cross-sectional view of configuration 200 of
a lancet holder, dampener and depth stop, prior to engagement therebetween, as can be
employed in lancing devices according to various embodiments of the present
invention. FIG. 2B is configuration 200 of a simplified schematic cross-sectional view

of the lancet holder, dampener and depth stop during engagement therebetween.

[0011] Configuration 200 includes a moveable lancet holder 202, a dampener 203 and
a depth stop 204. Moveable lancet holder 202 is configured to hold a lancet L that
includes a needle N. Moreover, moveable lancet holder 202 includes a lancet holder
depth stop interface surface 206 and depth stop 204 includes a depth stop interface
surface 208.

[0012] Dampener 203 can be formed of any suitable sound and/or vibration dampening
material including, for example, an elastomeric material, a copolymer of butadiene and

acrylonitrile, silicone rubber, a visco-elastic polymer (e.g., a thermoset polyether-based



a depth stop 204. Moveabl e | ancet hol der 202 is configured to hold a | ancet
L that includes a needle N. Mreover, noveable | ancet hol der 202 includes a
| ancet hol der depth stop interface surface 206 and depth stop 204 incl udes
a depth stop interface surface 208. [0012] Danpener 203 can be forned of
any suitable sound and/or vibration danpening nmaterial including, for
exanpl e, an elastoneric material, a copolynmer of butadi ene and
acrylonitrile, silicone rubber, a visco-elastic polyner (e.g., a thernoset
pol yet her-based 4 pol yurethane) or a conbination thereof. Danpener 203 can
be shaped, for exanple, as an o-ring. Suitable materials include, but are

not limted to, materials wwth a duroneter in the range of 60 to 80 on the
Shore A scal @objuggihane) pha eerabiaarien é@ﬁa i BAMBEner e canbe saged gor @ of

moveabl e | ancaﬁto-Jﬁgg). Witgbfdfateflals i 18le! BAlHORm Bl BVinierib illl Hpdhned
(i.e., decelerate ang then subsequently stoppe y engagenent %etmeen

| ancet hol derin dephingesdfcd to80emfthe Shaa A sake, 206, danpener 203 and depth stop
interface surface 208 (see FIG 2B). During such an engagenent, noveabl e

| ancet hol der 202 is decelerated by the conpression of danpener 203 between
| ancet hol der depth stop interface 206 and depth stop interface 208
(compare FIGs. 2A and 2B). The decel eration and subsequent stopping of the
noveabl e | ancet holder in the manner described i nmedi ately above serves to
reduce [got3]ati on Jafie d@Ifigeration 0ORIGY. RAGMILB, hfvwement sfghsaableriamet kdler 1.
Such a reduction in _vibration and/or nqise gan al so serve to decrease a

user's per ceidf@dn B C}ireﬂﬂ‘i’q ngarr% & Fﬁgf.‘rst poved . i decelgrated) and thep shlpsegepntly
schematic cr %?oZ);pécg ﬁ% Eg%a%%w\éh%t\%enc@me't AdGat degfh ﬁQ}% %rﬁ%rﬁac@@gffg&r 2deancet

hol der, danpen stop, prior to engagene erebetween, as can
be enpl oyed idampamsti20g adédeptastopdaerfdeagirfaoe 268 (seeF1G12RY Burbediunkeat s of t he
present invention. FIG 3B jis a sinplified schemafic cross-sectiqnal view of
confi gur at i ofNERESMSNL. tpRyepblg ‘é’ccemﬂqg“érzpzésa‘ii\eﬁégéaﬁe PthgEpmpressiop Oguri ng

engagement dampener 203 between lancet holder depth stop interface 206 and depth stop interface
208 (compare FIGs. 2A and 2B). The deceleration and subsequent stopping of the
moveable lancet holder in the manner described immediately above serves to reduce
vibration and noise in comparison to the configuration of FIG. 1. Such a reduction in

vibration and/or noise can also serve to decrease a user’s perceived pain during lancing.

[0014] FIG. 3A is a simplified schematic cross-sectional view of configuration 300 of
another lancet holder, dampener and depth stop, prior to engagement therebetween, as
can be employed in lancing devices according to various other embodiments of the
present invention. FIG. 3B is a simplified schematic cross-sectional view of
configuration 300 of the lancet holder, dampener and depth stop during engagement

therebetween.

[0015] Configuration 300 includes a moveable lancet holder 302, a dampener 303 and
a depth stop 304. Moveable lancet holder 302 is configured to hold a lancet L that
includes a needle N. Moreover, moveable lancet holder 302 includes a lancet holder
first depth stop interface surface 306 and a lancet holder second depth stop interface

surface 307. Also, depth stop 304 includes a depth stop interface surface 308.



t her ebet ween. [0015] Configuration 300 includes a noveabl e | ancet hol der
302, a danpener 303 and a depth stop 304. Moveable | ancet holder 302 is
configured to hold a lancet L that includes a needle N. Mdreover, noveable
| ancet hol der 302 includes a | ancet holder first depth stop interface
surface 306 and a | ancet hol der second depth stop interface surface 307.

Al so, depth stop 304 includes a depth stop interface surface 308. 5 [0016]
In the configuration of FIGs. 3A and 3B, novenent of noveabl e | ancet hol der
302 in the direction of arrow A" is first slowed (i.e., decelerated) by the
conpression of danpener 303 between | ancet holder first depth stop

interfa rface.306 dept h PNt ace surfa 308 nt of
oveab S0 cer  nof e BgsTERoY EF A Bh R B EE R fno\iable oA
stopped by engaaciRirebed\eRitrdvaACES fifdsieved (E@Cm@e@&@d)fby&h@mmﬁﬂeeﬁérﬁce
surface 307 and depth stop interface surface 308 (see FIG _ 3B). [0017] The
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conparil son t(§ on O re fon“rn vibration

and/ or noi se dn@ét[brﬁdfe‘a@ro%xeAveis E;lﬁbsé@felhﬁ?Sﬁ)ppewﬁ}eéng&gaﬁéﬂﬁieméknﬂ&hd&t Holdémg
| ancing. [0018] In the conflfquratl on of FIGs. 2A and he novenent

noveabl e | anéetondgisphestorpipteriage syrfacg3Péand %tbﬁtoaﬂmtsxffﬁw Sur@c‘aﬁ% (588 EIC;»O

st opped by t@% conpressi on of danpener 203. Therefore, if the conpressive
characteristics of danpener 203 vary due to, for exanple, age or
manuf acturing tol erances, the point at which noveabl e | ancet hol der 202 is

stopped will al so var However, in the configuration aof

Che. novdl of roieskFelcm i aRd HIPRRITLOPIIRE HBC B0 sehly EWCthOﬁ:f %A" i's
ultimately s (i d depth stop
interface %agrgd%%r_}l%d gﬁﬁdee&p})%ﬁlggp %%@s%%ﬁﬁggéggggggﬂaghg‘gae %ﬁ’?ﬂatl ng t he
potenti al forcompatisumitbithie/configuration of FIG. 1. Such a reduction in vibration and/or noise

can also serve to decrease a user’s perceived pain during lancing.

[0018] In the configuration of FIGs. 2A and 2B, the movement of moveable lancet
holder 202 in the direction of arrow A’ is ultimately stopped by the compression of
dampener 203. Therefore, if the compressive characteristics of dampener 203 vary due
to, for example, age or manufacturing tolerances, the point at which moveable lancet
holder 202 is stopped will also vary. However, in the configuration of FIGs. 3A and
3B, the movement of moveable lancet holder 302 in the direction of arrow A’ is
ultimately stopped by direct contact between lancet holder second depth stop interface
surface 307 and depth stop interface 308, thus eliminating the potential for variability
in the point at which moveable lancet holder 302 is stopped. Despite this characteristic
of configuration 300, configuration 200 may be preferred since the ultimate stopping of
moveable lancet holder 202 solely by compression of dampener 203 can result in less
noise than the ultimate stopping of moveable lancet holder 302 by contact between

Jancet holder second depth stop interface surface 307 and depth stop interface 308.

[0019] FIG. 4 is a simplified graph of relative lancet velocity as a function of lancet
position for the configurations of FIGs. 1, 2A-2B and 3A-3B. FIG. 4 is hypothetical in
nature and not necessarily to scale and is intended for descriptive and explanatory

purposes. Line L1 represents lancet velocity in the absence of a dampener (i.e.,



in the point at which noveabl e | ancet hol der 302 is stopped. Despite this
characteristic of configuration 300, configuration 200 nmay be preferred
since the ultinmate stopping of noveable |ancet holder 202 solely by
conpressi on of danpener 203 can result in less noise than the ultimte
stoppi ng of noveabl e | ancet hol der 302 by contact between |ancet hol der
second depth stop interface surface 307 and depth stop interface 308. [0019]
FIG 4 is a sinplified graph of relative |lancet velocity as a function of

| ancet position for the configurations of FIGs. 1, 2A-2B and 3A-3B. FIG 4
is hypothetical in nature and not necessarily to scale and is intended for
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represent | ang@tlinédl3oepiegerdtotancavilogity &riconfig@iatiomded.l i ne L3 represents
| ancet velocity for configuration 300. [00201 Configuration 100 results in
| ancet velocity dropping essentially instantaneously to zero when | ancet
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non-limting, duration for the deceleration of configurations 200 and 300
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sinmplified depictions,of a compact |ancin evi ce 500 acgordi .0 a
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the moveable lancet holder prior to its stopping serves to beneficially reduce vibration
and/or noise during lancing. A typical, but non-limiting, duration for the deceleration

of configurations 200 and 300 is approximately 300 micro-seconds.

[0021] FIGs. 5, 6 and 7 are various simplified depictions of a compact lancing device
500 according to an exemplary embodiment of the present invention. FIG. Sisa
simplified perspective view of compact lancing device 500. FIG. 6 is a simplified
perspective exploded view of compact lancing device 500 and FIG. 7 is a simplified

cross-sectional view of compact lancing device 500.

[0022] FIG. 8 is a simplified cross-sectional view of compact lancing device 500
during use prior to a dampener of the lancing device engaging (contacting) a depth stop
of the lancing device. FIG. 9 is another simplified cross-sectional view of the compact
lancing device of FIG. 1 after the dampener has engaged (made contact with) the depth
stop. FIG. 10 is a simplified cross-sectional view of a portion of FIG. 8 from within
hashed double-headed arrow B-B of FIG. 8. FIG. 11 is a simplified cross-sectional
view of a portion of FIG. 9 from within hashed double-headed arrow C-C of FIG. 9.



simplified perspective view of conpact |ancing device 500. FIG 6 is a
sinplified perspective exploded view of conpact |ancing device 500 and FI G
7 is asinplified cross-sectional view of conpact |ancing device 500.
[00221 FIG 8 is a sinplified cross-sectional view of conpact |ancing device
500 during use prior to a danpener of the |ancing device engagi ng
(contacting) a depth stop of the lancing device. FIG 9 is another
sinplified cross-sectional view of the conpact |ancing device of FIG 1
after the danpener has engaged (nade contact with) the depth stop. FIG 10
is asinplified cross-sectional view of a portion of FIG 8 fromw thin
hashed doubl e- headed. arrow B-B of FIG 8. FIG, 11 is a siuoplified
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cap 504, a dEPSHS adjanseuiehtanrenhennechabitn ((See triggeGmethamsmpat §,iadabrhing an
arm ng mechani sm 508, trigger mag? ni sm 510, a launching nechanism 512
and a danmpen8F°© %@$“Pé€?ﬁéaggm88§% ited in detail below |aunching nmechani sm
512, arm ng nechanism 508 and trigger nechani sm 510 are operatively

connected such that a target site (e.g., a wuser's dermal tissue target
site) cdN2b | ancéd desdribed ih deteidbelomotaustiong mephdnises 513, armingouethanisin hel d

Wi t hin conpa | anci ng devi ce 5 In thi.s.regard, .l aunchjn mechani sm 512
" Cont | gur eq08 B FLEBHEAEHITATT SHLUE SBHAH S h ST e hdcBrL g & PreslRin ot
l'ances a tar gedrsdetfal (104 Rir@dt Bitd)EanBe Mo WithATarcet GRPEAEHT RAFTGRrs ar m ng
conpact | ancing device 500 prior to firing the |ancing device (i.e., prior
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| anci ng devi ce 500 can be any suitable size but can be benefici al
lancing device 500 prior to firing the lancing device (i.e., prior to launching the lancet),

and trigger mechanism 510 is configured to actuate the firing of compact lancing
device 500. Furthermore, depth adjustment mechanism 506 is configured for a user to

select (i.e., predetermine) needle penetration depth into the target site.

[0025] Compact lancing device 500 can be any suitable size but can be beneficially
sized to fit within the palm of a user’s hand and has, therefore, a typical but non-
limiting length in the range of 70 mm to 90 mm and a typical but non-limiting width in
the range of about 10 mm to about 20 mm. Such a compact size is beneficial in that it
requires less storage space and is less conspicuous than conventionally sized lancing

devices.

[0026] Housing 502 is generally cylindrical in shape and includes a proximal end 514,
a distal end 516, a first surface 518, an arming mechanism orifice 520, a trigger
mechanism orifice 522, a second surface 526 and a gripping feature 528. Second
surface 526 may be, for example, flat to prevent compact lancing device 500 from

rolling when placed on a surface.

[0027}] Housing 502 can be formed, for example, of rigid materials including, but not

limited to, polycarbonate, polyester, polystyrene, polyamide, polyacetal, polyimide,



sized to fit within the palmof a user's hand and has, therefore, a typical
but non- Iimting length in the range of 70 mmto 90 mm and a typical but
non-limting width in the range of about 10 mMmto about 20 mm Such a
conpact size is beneficial in that it requires |ess storage space and is

| ess conspi cuous than conventionally sized | ancing devices. [0026] Housing
502 is generally cylindrical in shape and includes a proximal end 514, a
distal end 516, a first surface 518, an arm ng nechanismorifice 520, a
trigger nechanismorifice 522, a second surface 526 and a gripping feature
528. Second surface 526 nmay be, for exanple, flat to prevent conpact
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to collar 5405naﬁ4fm@mturesap 504 includes dermal tissue (i.e., skin) engaging
surface 530 with opening 532 therein (through which a Iancet needl e passes
during lancing), collar engaging end 534 with raised features 536 and
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dermal tissue (i.e., skin) engaging surface 530 with opening 532 therein (through which
a lancet needle passes during lancing), collar engaging end 534 with raised features 536

and indentations 538.

[0029] Depth adjustment mechanism 506 includes a collar 540 and a guide member
542. Collar 540 includes a collar first end 544 with collar rim 546, a collar second end
548, depth setting indicator (not depicted), recesses 551 and internal spiral thread 554.
Furthermore, guide member 542 includes an aperture 556, external spiral thread 558, a

guide member groove 560 and outer protrusions 562

[0030] Depth adjustment mechanism 506 also includes a depth stop interface surface
(element 624 described below) on a depth stop 644. Arming mechanism 508 includes a
handle 564, an internal groove (not shown) and an internal raised portion (also not
shown). Trigger mechanism 510 includes a body 574, a trigger button 576, a spring
element 578 and a latch rim 580.

[0031} Launching mechanism 512 includes a moveable lancet holder 582, a launch
spring 584 (with launch spring first and second ends 586 and 588, respectively) and a

retraction spring 590.



542. Collar 540 includes a collar first end 544 with collar rim546, a

col lar second end 548, depth setting indicator (not depicted), recesses 551
and internal spiral thread 554. Furthernore, guide nenber 542 includes an
aperture 556, external spiral thread 558, a guide nenber groove 560 and
outer protrusions 562 [00301 Depth adjustnment mechani sm 506 al so includes a
depth stop interface surface (elenent 624 descri bed below) on a depth stop
644. Arm ng nmechani sm 508 i ncludes a handle 564, an internal groove (not
shown) and an internal raised portion (also not shown). Trigger mechani sm
510 includes a body 574, a trigger button 576, a spring elenment 578 and a
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[ 0033] FHV|nga& ﬁduced the majority of the conponents of conpact | ancing
et al

device 500 s of the interaction and functioning of such conponents
w Il now be described with reference to FIGs. 5 through 11. A portion of
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the housing's first surface 518. A user slides hand
described with reference to FIGs 5 through 11. A portion of arming mechanism 508 is

visible to a user through arming mechanism orifice 520 of housing 502. Handle 564 of
arming mechanism 508 protrudes through arming mechanism orifice 520 near proximal
end 514 of housing 502 and on the housing’s first surface 518. A user slides handle

564 proximally to arm compact lancing device 500.

[0034] Trigger mechanism 510 is accessible to a user through trigger member orifice
522 on first surface 518 of housing 502. Trigger member orifice 522 is in close
proximity to, and on the same housing surface (i.e., housing’s first surface 518) as,
housing’s arming mechanism orifice 520 in order that a user can operate both trigger

mechanism 510 and arming mechanism 508 using one hand.

[0035] A depth setting indicator (not shown) for lancing is visible to a user through
trigger member orifice 522 near distal end 516 on first surface 518 of housing 502. In
addition, housing 502 includes a gripping feature 528 on second surface 526 of housing
502. Second surface 526 and gripping feature 528 are in oppositional relationship to
handle 564 and trigger button 576 such that a user can easily grip and operate compact

lancing device 500 with one hand.

[0036] In the embodiment of compact lancing device 500, gripping feature 528 is an

indentation in second surface 526 of housing 502. However, once apprised of the
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564 proximally to arm conpact | ancing device 500. [0034] Trigger nechanism
510 is accessible to a user through trigger nenber orifice 522 on first
surface 518 of housing 502. Trigger nenber orifice 522 is in close

proximty to, and on the sane housing surface (i.e., housing's first surface
518) as, housing's arm ng nechanismorifice 520 in order that a user can
operate both trigger mnmechanism 510 and arm ng nechani sm 508 usi ng one -hand.
[ 0035] A depth setting indicator (not shown) for lancing is visible to a
user through trigger nenber orifice 522 near distal end 516 on first
surface 518 of housing 502. In addition, housing 502 includes a gripping

feature 528 on second surf,ace 526, of, housi.n 502, ,Second s a 6. and
gri ppi ng feapffrs%n%?%ijoé}‘lree’ ﬁ}?s%%%ﬁ%‘? Witg%%#wrﬂé ACPOR H}aggE‘Bp 1n%gé;]aft rg%%gianand
trigger butt gikeadP seithble fobdl siaptlslexfidd)(@dshh Ye Grined dfdnppefadbleemsOABIRCt

| anci ng device 500 with one hand. [00365 In the enbodi ment of conpact

| anci ng devi &shsidee, byt ng3dintigedstea@neras MBI prairusions PhEpsAsat P HeisHfaecdnd
surface 526 gfukilouss(}gﬁg 502. However, once apprised of the 10 present

di sclosure, tROS® 3Killed in the art will recogni ze that gripping feature
528 can take any suitable form shape or texture (and can be forned of any
sui tabl e materialé/I including, but not limted to, one or nore_ protrusions

or reced®Bd]on t hMayigrblgdancefholdes 582 iyeemarally cobindrycalsydape withdustdiollay der

582 is gener ) i,ndr.i I j £ i and
second hoIIo&k%%??%%%ﬂgéﬁ%g?s%ggggﬁgﬁn¥%§Q%%%%%%%F&%QQ%%?Q?% dgﬁﬁgaﬁggz and
594, respect 592hiyd 591, réspeailelye of aneeibldahcte hokiB?2 5§25 @ee, fonexaaxaa¥I6, 7FI G 7).
First hollow portion 596 extends jnto noveabl e lalpnpﬁ teﬁgl der 582 )

appr oxi mat el §1rat Raomcporien b peexipadsanioangveahe janssi halferexd approximaatglythird end
594. Second ] iy dergh82
appr oxi mat el ePgJe%t%%g#oqrgﬁlg)%gP%lfegE?gg?or %I%tapel S%%‘?‘@gﬁgﬁ@gﬁlﬁ%wﬁ %thlggnggl
592. Launch sptehdwinmSfiovenbledamdettolder 3 82ampprpambtehl 4 third of the distance from

distal end 594 to proximal end 592. Launch spring 584 is located at least partially

end

within first hollow portion 596. Furthermore, moveable lancet holder 582 is configured
such that a lancet (not shown and that includes a needle) can be removably retained at

least partially within second hollow portion 598.

[0038] Distal end 594 includes a radially and outwardly expandable portion 606 with a
slit 608 configured such that lancet (e.g., a suitable commercially available lancet) can

easily be inserted into and removed from moveable lancet holder 582.

[0039] Proximal end 592 includes a retaining features 610 that holds retraction spring
590 in surrounding relationship to proximal end 592 of moveable lancet holder 582.
First surface 600 includes a cam surface 612, adjacent to a depression 614, for
cooperation with (e.g., to react against) a spring element 578 of trigger mechanism 510.
Second surface 602 includes an elongate projection 618 that, along with cam surface
612 and depression 614, function during arming and triggering operations, as will be

described below.
[0040] Launch spring 584 is configured to control movement of moveable lancet

holder 582. Launch spring first end 586 engages an internal surface of end cap 503,

while launch spring second end 588 engages an internal surface 616 of moveable lancet
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within first hollow portion 596. Furthernore, noveable |ancet holder 582 is
configured such that a lancet (not shown and that includes a needle) can be
renovably retained at |least partially within second hol |l ow portion 598.
[0038] Distal end 594 includes a radially and outwardly expandabl e portion
606 with a slit 608 configured such that |ancet (e.g., a suitable
comercially available |lancet) can easily be inserted into and renoved from
noveabl e | ancet hol der 582. [0039] Proximl end 592 includes a retaining
features 610 that holds retraction spring 590 in surrounding relationship
to proximal end 592 of noveabl e | ancet hol der 582. First surface 600

| notudes a o alitkatRe Se xRN 71 OL Ak BEGRSS nt]yﬁitjcr&% g@uersrggﬁﬁﬁg ation

with (e.g., to react "against) a spring elene 8 o ani sm 510.
Second sur f aderce@@ mioveihld bmcetrhobden 1§22t eripg lojiact éfenlabds int thatrangalodfiprwi t h cam
surface 612 and ressjon_ 614, function i ng, arm and triggeri

oper at i ons, é’go\v\ﬁ ny peundyde ¢ prpads a&&?&%ﬁﬁfﬁ?@éﬁ%ﬂh&l&?&%@&?’? ﬁ‘bli@g‘gm{ss?g
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first end 582 enga%esean I nt rﬁalnsugface of’enq é%pggb : mhf?e Iaﬁnch
spring seconcoecxhth8itbigugk spamg 534, drenelly utritatiog 61 hesbmpactoedsiof compasst 11
hol der 582 (see, for .ex le, FIG 7). Launch spring 584 typically applies a
spring forcedfEaEred ‘l ancet hol der 582 during launch of a lancet in the
range of from about 0.25 pounds to 2 pounds and preferably from about 0.5

pounds to 1 pounds. In the enbodi ment of conpact |ancing device 500,
retracti[@04Hpri ng Rgoctien sprgntd0aksiges substensiallyiveithin the dicgymderentplispage584,

t hereby contributing to the co ness of . ¢ act ..l i devi ce 500.

[ 00411 Ret r BT IopP Ry a g Py A ST Ge b ke Yoldr iy RyECilon rifg
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hol der 582. Retraction spring 590 pulls noveable | ancet hol der 582 back

after a | anceltehdmnyisae wibratinns e mavenble lnagegplder 582 during use of compact

lancing device 500 and prevents a lancet needle from penetrating the target site a
second time. Retraction spring 590 also returns arming mechanism 508 to a rest
position after latching. One end of retraction spring 590 is also engaged by arming
mechanism 508 during arming of compact lancing device 500. Retraction spring 590
can be formed from any suitable material including plastic materials (such as

polypropylene and polyester), metal materials or any combinations thereof.

[0042] Launch spring 584 and/or retraction spring 590 can be coated with a dampening

material that aides in dampening at least one of sound and vibration during lancing.
Such spring coating materials may include, for example, a polymeric material such as
Teflon, silicone, nylon or any combination thereof. Launch spring 584 and retraction
spring 590 may be completely or partially coated at a thickness, for example, in the
range of about 0.005 millimeters to about 0.015 millimeters by processes known to
those skilled in the art such as, for example, dip or spray coating either before or after
forming the turns in the springs. Launch and retraction springs that have been at least
partially coated with a dampening material are hereinafter referred to as dampened

springs.

[0043] Arming mechanism 508 is generally hollow and elongate and is disposed in

surrounding relationship to moveable lancet holder 582. Internal raised portion 572 of
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site, danpens vibrations from noveabl e | ancet hol der 582 during use of
conpact | ancing device 500 and prevents a | ancet needle from penetrating
the target site a second tine. Retraction spring 590 also returns arm ng
mechani sm 508 to a rest position after |atching. One end of retraction
spring 590 is al so engaged by arm ng nechani sm 508 during arm ng of conpact
| anci ng device 500. Retraction spring 590 can be fornmed from any suitable
material including plastic materials (such as polypropyl ene and pol yester),
nmetal materials or any conbinations thereof. [0042[ Launch spring 584 and/or
retraction spring 590 can be coated with a danpening nmaterial that aides in

danpeni ng at | east one of nd and vi bration during |@QAcing. _Such.spring
coating mat erf &% HEYTHE i@’e?ngla%ers O&a?ﬁ%f’tf R ?ﬁ&giﬁﬁﬁg{lggﬁgﬁlm&%h as
Teflon, silicQffpactlih@ig Q6vidy00: ashideadrived belaer, eof . Launch spring 584 and
retraction spring 590 may be conpletely or partially coated at a thickness,

for exanple, in the range of about 0.005 mllineters to about 0.015
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el ongate and js_dj i r I i NI . | ancet
hol der 582. IM ‘ée?kgéﬁgr?%?gdé@erportclfugf}\%@%gg%#(%%{ %B?ﬁggge@g%ﬁg%ﬁﬁ@os engages
one end of rqiéamﬁg'oirargﬁj@hiaﬁg/&gﬁlnqjefdeﬁgd@yraiugg, of conpact |ancing device

500, as is described below [0044] Elongate projection 618 of noveable
| ancet hol der 582 is adapted to slidably nove within an internal groove 560

in guid Eﬁ,‘oer 542. ] 0} : ' i } ' r nal
gr oove, e[to erefore?ﬂfé%?bseg'?%\%gﬁg\l/gisr%g gliaﬁ%hrgél%lram ?lgﬁg%?,]fﬁ%%egg‘? 5eﬁcfancet
hol der 582 dudispigediizea airrotndipgeélatiashipng noterchlsle 14006 hdldwers8Ry Trigger

mechanism 510 can move laterally but not longitudinally relative to housing 502.

[0046] Spring element 578 projects inwardly from an inner surface 577 of trigger
button 576. Spring element 578 engages cam surface 612 when compact lancing
device 500 is armed (not shown) and slidably engages depression 614 when a lancet is
fired as moveable lancet holder 582 moves toward distal end 516 of housing 502. In
both the armed and fired position of moveable lancet holder 582, spring element 578 is
at a minimal load while retaining an armed or loaded position, but is momentarily
loaded to a greater extent when trigger button 576 is pressed to unlatch moveable lancet
holder 582. Therefore, the typical load on spring element 578 is low (e.g., less than 20
grams) even when compact lancing device 500 is armed, thus improving the durability
of compact lancing device 500. Trigger mechanism 510 can be formed (e.g., molded)
in one piece, thus reducing the number of components and simplifying the manufacture

of compact lancing device 500.

[0047] When compact lancing device 500 is armed, latch rim 580 of trigger mechanism
510 engages projection end 620 of elongate projection 618 and trigger button 576
moves laterally to a triggering position. When a lancet is fired (i.e., when trigger
button 576 is depressed), latch rim 580 slides over elongate projection 618, allowing

moveable lancet holder 582 to move toward distal end 516 of housing 502.
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reduci ng vi bration and/ or pain perceived by a user. [0045] Trigger nechani sm
510 is generally internally elongate, ring-shaped and disposed in a
surrounding rel ationship to noveabl e | ancet hol der 582. Trigger nechanism
510 can nove |aterally but not longitudinally relative to housing 502.

[ 0046] Spring element 578 projects inwardly froman inner surface 577 of
trigger button 576. Spring el enment 578 engages cam surface 612 when conpact
| ancing device 500 is armed (not shown) and slidably engages depression 614
when a lancet is fired as noveabl e | ancet hol der 582 noves toward di stal
end 516 of housing 502. In both the arned and fired position of noveable

| ancet hol der 582, spring elenent 578 is at a mninmal |oad while retaining
an arned or | oaded position, but is nonentarily |oaded to a greater extent
when tri§048] but t oDeSK Gdjustnpme seebhrion 606 edablesnmiseatol predeteroete a Heitblef 582.
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trigger button 576 is depressed), latch rim580 slides over elongate
proj ecti on 6lBatedhlscuéngs ruhberchltdxeoristivont susbithas wis8 dinger capvd4tioveamavedi st al

d 516 of h [ 5 13 [.00 t h adj t ' 506 bl
Gser To predel SeEREG SEOBHT dRoht B BEnERS RP Rt FPGod PRRgReTa pes -
Fi nger cap SMné@%b@%@e@@jdﬁgVﬁﬁgﬁﬁg&c@) {@ncet needle to pass through and
a plurality of indentations 538 such that a user can grip finger cap 504

and rotate, tip or pull the end cap away from housi ng 502 when
[0049] Collar engaging end 534 of finger cap 504 is configured to mate with collar first

end 544. Collar engaging end 534 includes a plurality of raised features 536 for
engaging with a plurality of corresponding recesses 551 of collar 540. Raised features
536 and recesses 551 provide torque transmission from finger cap 504 to collar 540 so
that the user may rotate the finger cap to adjust the depth setting. An undercut 552 on
inner proximal end of finger cap 504 and a plurality of protrusions 553 on distal end of
collar 540 engage with slight mechanical interference to provide for detent-based
retention of finger cap 504, yet facilitate easy removal of finger cap 504 by, for

example, tipping to one side or pulling off.

[0050] Collar 540 includes an internal spiral thread 554 that engages a corresponding
external spiral thread 558 (which is essentially an external spiral thread cam surface) on
guide member 542, a collar rim 546 on collar first end 544 and a collar second end 548.
Collar 540 can rotate and slide relative to housing 502 and guide member 542 and has a

generally hollow cylindrical shape.

[0051] Guide member 542 is held stationary relative to moveable lancet holder 582 by
attaching guide member 542 to the inner surface of housing 502 via outer protrusions
(not shown) that mate with recesses (not shown) on the inner surface of housing 502,

However, any attachment means known to those skilled in the art can be used to secure
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repl acing lancets. Finger cap 504 can be formed of any suitable materi al
including, but not limted to, partially flexible polyners such as

pol ycarbonate or ABS, or elastoneric naterials such as rubber, |atex or
silicone such that when finger cap 504 is renoved, finger cap 504 can
optionally deforminward and grab onto a | ancet, thereby allowing a | ancet
to be renpved along with finger cap 504. [0049] Collar engagi ng end 534 of
finger cap 504 is configured to mate with collar first end 544. Collar
engagi ng end 534 includes a plurality of raised features 536 for engaging
with a plurality of corresponding recesses 551 of collar 540. Raised

features 536 I QW M SSi f i nger cap
504 to coll arg@ﬁ%m&eﬁﬁy@fﬁﬁt% esﬁ gpb%%/ﬁ@%@%@ tehétﬁ{e}ﬁl?%dﬁ%eaﬁmg’aa[)&?a 8{] ’adj ust the
dept h setti ngadhdsiveaiey @itthsonb?weldingl nner proxi mal end of finger cap 504 and
a plurality of protrusions 553 on distal end of «collar 540 engage with
slight mechanical interference to provide for detent-based retention of

exanpl e, RSEE oY eRolaieh of hka oGR3H4 RATRY e RpyriRelle pRAurBin Mihendinger |
i nternal spiredp 304rieastateddraisbd feaarendprsengagrowitke splbarth recessexdSarviah sslpier al

thread 558 (which is essentially an external spiral, 6 thread ca urface) on
gui de menber B¥Tacg meghqdgiogy; thituenusst ipgrhspiral ng@adérég“@ sollpicpl 1@ gpgege

second end 54 l{%rnglg%liﬁ[ thréhd ﬁ%%frgg{d?ﬁngtfk? sai,itﬂfnesghﬁwq gh;gb g@ﬁog%a‘ém and

gui de nenber has a gene ow cylindrica 051 @ui de
menber 542 i sfrbml @ tsvatdilonsing 502 had theaging thodisabtea headbepenethide mté 8 2arbst
attachi ng gui de nmenber 542 to the inner surface of housing 502 via outer

pr ot rusions Pﬁbt shown) that nmate with recesses (not shown) on the inner
surface of housing 502. However, any attachnment neans known to those
skilled in the art can be used to secure 14 guide nmenber 542 to housing 502
i ncl udi n§l0SBLt not Alnitigtreechianisz Pi8ntriggesmeehwnisma ik siovesblatahced haldes 582 ¢

wel di ng. collar 540 and guide member 542 can, for example, be formed of rigid materials
including, but not limited to, polycarbonate, polyester, polystyrene, polyamide,
polyacetal, polyimide, polyketone, polyurethane polybutyleneteraphthalate or
combinations thereof. Arming mechanism 508, trigger mechanism 510, moveable
lancet holder 582, collar 540 and guide member 542 can optionally contain lubricating
additives including, for example, silicone oil, Teflon or graphite to reduce friction (and

resulting friction, wear and vibration) therebetween.

[0054] Referring in particular to FIGs. 8, 9, 10 and 11, during use of compact lancing
device 500, and after a lancet has been launched, the forward motion of moveable
lancet holder 582 is stopped by engagement of dampener 513 with depth stop interface
surface 624. Dampener 513 slows the velocity of the lancet (i.e., decelerates the lancet)
until the velocity is zero, thus advantageously reducing the vibration and/or noise

produced such that the user perceives less pain.

[0055] Dampener 513 can be formed of, for example, an elastomeric material, a
copolymer of butadiene and acrylonitrile, silicone rubber, Sorbothane or any
combination thereof and can be formed as 0-ring. Use of tight tolerances (such as tight
tolerances in the range of 0.0005 inches to 0.003 inches) also aids in vibration

reduction.
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[ 00521 Rotation of finger cap 504 adjusts the depth of needl e penetration.
When finger cap 504 is rotated, raised features 536 engage with collar's
recesses 551 via a spline interface nethodol ogy. This causes internal
spiral threads 554 of collar 540 to engage external spiral thread 558 of
gui de nenber 542, thereby noving finger cap 504 away fromor toward housing
502 and changi ng the distance a needle penetrates into a target site.

[ 00531 Arm ng nmechani sm 508, trigger mechani sm 510, noveabl e | ancet hol der
582, collar 540 and gui de nenber 542 can, for exanple, be formed of rigid
materials including, but not limted to, polycarbonate, polyester,

pol ystyrene, polyam de, polyacetal, polyimde, polyketone, polyurethane
pol ybut yl enet er apht hal ate or conbi nations thereof. Arm ng mechani sm 508,
trigger [p086lani sm B the embodahére shoamoeFIGsob deoudiBPl, ticoddpsn stﬁpﬁhtenfategui de

menber 542 can optipnally conta brjcatin dditi i di ng, for
exanpl e, sil |’é18?fg“‘|%ﬁ0?s a ?%ﬁnbép‘ti?%ﬁﬂ‘?sé‘n%rﬁ%eég%‘gnfs:ég flgl?f’ ‘Ejaél?'ﬂfgerr‘ésul ting
friction, Weamugtgﬂedf%sbs&ﬁg ﬁ%&m{ﬁe@éa‘aﬁ%ce%—ﬁ%éﬂ sg3efigswdveg as@h&ﬂaﬁ;bcul ar

to FIGs. 8, 9 uring use onpact [ancing device 500, and
after a | ancemndemsodnlaemhdsauhdlleémthema ﬂmrdmtdlcstommtemfacoﬁunﬁ@eaadldempemcm

hol der 582 is, s pe by e f d ner. 3.wth depth sto
Intertace. subdSRSE0an SpAGOUGROIS F e AN HBCORAOLFY JBEs T REC TR | o
decel erates tmﬁmh%Qﬁ%hhquBhﬂk the velocity is zero, thus advantageously
reducing the vibration and/or noise produced such that the user perceives

| ess pain. [00551 Darrpener 513 can be forned of, for exanple, an elastoneric
mat eri al copol ut a i ene lonitrile ilico r ubber,
Sor bot hawgg@r any Iy]gr]dgllﬁﬁ Y™ ?ﬁ@?’éﬁ?&@ﬁ %éfhed?)(é{#dé)r aarggerffgﬁ?r%” Use of
tight tol er ang@srdisdolnakenpB embodifleas@te bfa:sérh@mreaﬂgﬁ RetbdOARSné1ngdies to
0.003 inches) also aids in V|brat|on reduction. 15

urging a lancing device against a target site, e.g., a dermal tissue target site, as set forth

in step 710.

[0058] Subsequently, launching a moveable lancet holder of the lancing device is
launched such that the moveable lancet holder moves toward the target site, as set forth
in step 720. The target site is then lanced with a lancet held by the moveable lancet
holder while dampening of at least one of sound and vibration occurs by engagement
between a lancet holder depth stop interface, dampener and depth stop interface surface

of the lancing device (refer to step 730).

[0059] Once apprised of the present disclosure, one skilled in the art will recognize that
methods according to the present invention, including method 700, can be
accomplished using lancing devices according to the present invention including, but
not limited to the lancing device of FIGs. 5 through 11 and lancing devices employing
the configurations of FIGs. 2A, 2B, 3A and 3B. In addition and if desired, any of the
beneficial characteristics and operating features of such lancing devices can be
incorporated in methods according to the present invention including, for example,
method 700.

[0060] It should be understood that various alternatives to the embodiments of the

invention described herein may be employed in practicing the invention. It is intended
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100561 In the enbodi nent shown in FIGs. 5 through 11, the depth stop
interface is illustrated as a conponent of depth adjustnment nechani sm 506
and the danpener is illustrated as being retained on noveabl e | ancet hol der
582. However, as should be wunderstood to those skilled in the art, the
depth stop interface surface and danpener can be di sposed on anot her

sui tabl e surface of the |lancing device such as, for exanple, the housing or
arm ng handle. 100571 FIG 12 is a flow diagramillustrating a nethod 700
for danpened | ancing according to an exenplary enbodi nent of the present

i nvention. Method 700 includes wurging a |ancing device against a target
site, e.g., a i . L I [ 00581
Subsequently,ﬂﬁﬁﬁ%@??ﬁgﬁg%EgégggﬁgnﬁgﬁggfQﬁgﬁﬁgyég%hgﬁgMﬁgﬁﬁﬁﬂg%%gV?ce is

| aunched suchniethmtls wWithimthe sadpeefltizse elaithohmditheiroy@salensde dovdred therdhpgt si t e,
as set forth 1in step 720. The target site is then lanced with a | ancet held
by the noveabl e | ancet hol der whil e danpeni ng of at |east one of sound and
vi bration occurs by engagenent between a |ancet hol der depth stop
interface, danpener and depth stop interface surface of the |ancing device
(refer to step 730). [00591 Once apprised of the present disclosure, one
skilled in the art will recognize that nethods according to the present

i nvention, including method 700, can be acconplished using | ancing devices
according to the present invention including, but not limted to the

| anci ng device of FIGs. 5 through 11 and | anci ng devi ces enploying the
configurations of FIGs. 2A, 2B, 3A and 3B. In addition and if desired, any
of the beneficial characteristics and operating features of such |ancing
devices can be incorporated in nethods according to the present invention
including, for exanple, nethod 700. 100601 It shoul d be understood that
various alternatives to the enbodi nents of the invention described herein
may be enployed in practicing the invention. It is intended
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16 that the followi ng clains define the scope of the invention and that
structures and nethods within the scope of these clainms and their
equi val ents be covered thereby. 17 CLAIMS What is clained is: 1. A |l ancing
device conprising: a housing; a noveable |ancet hol der disposed at | east
partially within the housing and configured to hold a | ancet, the noveabl e
| ancet hol der including a | ancet holder first depth stop interface surface;
a launchi ng nechanism a depth stop disposed at |east partially within the
housi ng, the depth stop including a depth stop interface surface; and a
danpener for danpening at |east one of sound and vibration during |[|ancing,

t he danmp ﬂghwglsposed between the first | ancet hol der depth stop interface
surface he depth stop interface surface, wherein the noveabl e | ancet
hol der and | aunchi ng nmechani sm are operatively connected to | ance a target
site wwth the lancet; and wherein novenent of the noveabl e |ancet hol der

duri ng | Whet inglanhediist arget site is stopped by engagenent between the | ancet
hol der first depth stop interface t he danpener and the depth stop
interfacg sur%i aqelng device of claim1l, wherein the danpener is
made of an qqaagﬂqgwe§gpg?sgﬁ 3. The lancing device of claim1, wherein
the danpener is an el asi R®idge o-ring. 4. The lancing device of claiml,
wherein the danpener is fornmed of a visco-

a moveable lancet holder disposed at least partially within the housing
and configured to hold a lancet, the moveable lancet holder including a lancet holder first
depth stop interface surface;

a launching mechanism;

a depth stop disposed at least partially within the housing, the depth stop
including a depth stop interface surface; and

a dampener for dampening at least one of sound and vibration during
lancing, the dampener disposed between the first lancet holder depth stop interface surface and

~ the depth stop interface surface,
wherein the moveable lancet holder and launching mechanism are operatively
connected to lance a target site with the lancet; and
wherein movement of the moveable lancet holder during lancing of a target site
is stopped by engagement between the lancet holder first depth stop interface, the dampener

and the depth stop interface surface.

2. The lancing device of claim 1, wherein the dampener is made of an elastomeric
material.

3. The lancing device of claim 1, wherein the dampener is an elastomeric o-ring.

4. The lancing device of claim 1, wherein the dampener is formed of a visco-

elastic polymer.

5. The lancing device of claim 1, wherein the dampener has a Shore A scale

durometer in the range of 60 to 80.
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el astic polyner. 5. The lancing device of claim1, wherein the danpener has
a Shore A scale duroneter in the range of 60 to 80. 18 6. The | ancing
device of claim1l, wherein the danpener decelerates a velocity of the
noveabl e | ancet hol der prior stopping the novenent. 7. The | ancing device of
claim6, wherein the danpener decelerates the velocity for a duration of
approxi mately 300 m croseconds. 8. The lancing device of claim1 further

i ncluding a | ancet hol der second depth stop interface, and wherein novenent
of the noveabl e | ancet hol der is decel erated by engagenent of the danpener,
| ancet hol der first depth stop interface surface and depth stop interface
surface, and wherein novenent of the noveable | ancet holder is stopped by
engagenent of the danpener, |ancet holder first depth stop interface surface

and depth stop i nt'Eid laGEngdéfiacef dlfim T,omtidrdiatheodunypenbr ditaraneeteloditytdfe

| ancet hol der second depth stop interface surface and the depth stop

i nt er f ache siavealle langet hpider prAcstappiag thedrowwmeat.ai m 8, wherein the danpener
decel erates the velocity for a duration of approximtely 300 m croseconds.
10. The |l ancing device of claim1, wherein the danpener is retained on the
moveabl e | anckt hollgelancid® device of claim 6, wherein the dampener decelerates the velocity

for a duration of approximately 300 microseconds.

8. The lancing device of claim 1 further including a lancet holder second depth
stop interface, and

wherein movement of the moveable lancet holder is decelerated by engagement of the
dampener, lancet holder first depth stop interface surface and depth stop interface surface, and

wherein movement of the moveable lancet holder is stopped by engagement of the
dampener, lancet holder first depth stop interface surface and depth stop interface surface in
combination with engagement of the lancet holder second depth stop interface surface and the

depth stop interface surface.

9. The lancing device of claim 8, wherein the dampener decelerates the velocity

for a duration of approximately 300 microseconds.

10.  The lancing device of claim 1, wherein the dampener is retained on the

moveable lancet holder.
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