METHOD FOR DAMPENED LANCI NG CROSS- REFERENCE Thi s
application clains the benefit of U S. Provisional Application No.
60/ 760, 497, filed January 20, 2006, which is incorporated herein by
reference in its entirety. BACKGROUND OF THE | NVENTI ON [ 0001] 1.
Field of the Invention [0002] The present invention relates, in
general, to nedical devices and, in particular, to | ancing devices
and their associated 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 arned
and | aunched so as to briefly protrude fromone end of the |ancing
devi ce. For exanple, conventional |ancing devices can include a

| ancet that is nounted within a rigid housing such that the lancet is
novabl e relative to the rig } D@ﬁﬁfﬂN |y i nal axis
thereof. Typically, the | a%ic]ﬁﬁlagsﬁs%l?l ng oagg&%h?{gunched, upon
rel ease of the spring, to penetrate (i.e., "lance") a target site
(e.g., a dermal tissue target site). A bodily fluid sanple (e.g., a
whol e bl ood sanple) can then be eROSSREFERENUR he penetrated target
site for collection and anal ysis. Conventional |ancing devices are
described, foe example, Jin.U S . Patent 30, 753 Fit

Patent No. 6. 045 sadspplicly 1 el .e?efﬁgéﬁpg Xl 0“%‘5.‘8%%1‘,@%86}{’@”497’
Dougl as efiledanuary.28, 200&} whith Ndncofyotfal HREn byorefedncageits eotisty. Pat ent  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

ref erence. BACKGROUND OF THE INVENTION

[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

[6004] 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



[ 0005] Conventional |ancing devices typically require a user to arm
the | anci ng device, urge the |l ancing device against a target site,
and then press a button or other swtch to nmanually activate the

| anci ng device such that a |lancet within the device is |aunched (al so
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 100061A better understandi ng of the
features and advantages of the present invention will be obtained by
reference to the follow ng detailed description that sets forth
illustrative enbodi nents, in which the principles of the invention
are utilized, and the acconpanyi ng draw ngs, of mhich FIG |

is a sinplifled schemat i c Cr.oss- ectio Vi,ew cet

depth st op contritbaeTa e smeine prse sShal4 it 1338 Rk Blabflea S
cross-secti Onaéfer‘q‘éo&Wan‘ﬁrad’B adveeds tholarket sited ARPRNEE tham ﬂexﬂ&p&h(esg,dmes) the
(prior to engagenent therebetween) con uration a

in |ancing de8dsits thegbyicrgtings P’?‘B%E’ g’&?éeﬁﬂ?ﬂe%f‘r“ﬂ? iﬁ% fynri‘ﬂggg)"btﬁgt he
present invention; FIG 2B is another sinplified schematic
cross-sectional vieM/of the | ancet hol der, danpener and depth stop
(during engagenent ther eBRIEEBESCRIPTIONOR THE DRAWIRGS2A, FI G
3Ais a sinplified schematic cross-sectional view of another |ancet
hol der, ener and depth stop (prior to engagenent therebetween)
confi gur a[@ﬂ as carbeiser vaApplaRaRe 91hg fapkienendadyaniaess althe prseaginpention will

various other y %&Hﬁé@% %,?t}e@& JBROFotloRingldl@iIRf &3&Pioh MAERES 8RR illustrative

FIG 3B is another enatlc cross-sectional views of the
| ancet holderembahmeMannamuhd@pvmcwk@pf@quwmn@néﬁga@@%hﬁmimeaummpmwmg

t her ebet ween) d%%ﬁés?é‘frvﬂ{léh(?n of FIG 3A

FIG. | 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. 24;

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;

FIG. 6 is a simplified perspective exploded view of the compact lancing device of
FIG. 5;



FIG 4 is a si ITp| ified gr aph of lancet vel oci ty as a “functionTof T T

| ancet position 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 exenpl ary enbodi nent of the present invention; FIG 6
is a sinplified perspective expl oded view 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 asinplified
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 | ancing device; FIG 9 is
another sinplified cross-sectional view of the conpact |ancing device
of FIG 5 after the danpener has engaged (made contact vvith) t he

dept h . FIG 1 |
of FIG 8 FlG HE T Wﬁnrhducé%fs‘ R R R mples s gé{'gﬁgrrf%an

of FIG 9; and FIG 12 |s a flow diagramill ustratl ng a sequence of
steps in a nethod | anci ng_accord to an exe Ia

orbodi mont of the btk SaT ST RUSH O RN RS AR SCRPPT K TBRe o FIG. 5
| NVENTI ON during use and 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. 5 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;

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.



[ 0007) Lanci ng devi ces according to various enbodi nents of the present ~77 7"

invention include a housing, a noveable |ancet holder configured to
hold a | ancet, a | aunching nechanism a depth stop with a depth stop
interface surface, and a danpener for danpening at | east one of sound

and vibration during |ancing. The noveabl e | ancet hol der includes a

| ancet hol der first depth stop interface surface. The noveabl e | ancet
hol der, depth stop and danpener each can be, for exanple, at |east
partially disposed within the housing. In addition, the noveabl e

| ancet hol der and | aunchi ng mechani sm are operatively connected to

| ance a target site (e.g., a dernmal tissue target site) with the

| ancet and the danpener is di sposed between the | ancet hol der first
depth stop interface surface and the depth stop interface surface.

::ur t _her rmlpﬁ%&a for q 2 \s/i%p 1§Ed &Lﬂﬁ%ﬁ c%gs\‘/-?e%m)rﬁl l/l%ﬁ/co?tcoﬂ%lu%ﬁlgn ;i’étf 49
ancing o target Site is'stopped by engagenent betwee e [ancet
hol der first daptthoblend depirsiopaces could carmeivatlh e eapippaicn aamovehtienatiepdiig

stop interface surface. .0008].Fl 1is i i fie chenpti.c
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Flept h st gp, _ asp«[&ggﬁlflgaamﬁelidmmggs dmﬁ@.nﬁﬂdmyiem a lancat chmviiaamﬂemaiﬁedlg N.
anci ng devi ce. nfi guration i udes a ,noveabl e ncet . hol.der
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hol der 102 includes _a | ancet hal der depth stog interface surface 10
and depth st opolfeul 02ap beiismef, dersramile. 9b 2 thefraoriastie clatipmesuch gacetal, nylon

Moveabl e | ancehq B&%é&%onﬂt@%o%ﬁeﬁb@enﬁ@rﬁ% sthP10494A BBt me® ffor®xample, of a
t hernopl astic el astoner such as acetal, nylon and

pol ycar bonat efssngidastie magriahysh agssgielandpelycarbepatean be forned, for
exanpl e, of a thernoplastic material such as acetal and

pol ycarb . 100 > igar at. TR :
moveabl eollregén et ho é% @Olﬁgg’grlaﬁ&%ﬂeﬂgi ?té%dt%i&g%{tgf hg‘ﬁ%{f/léﬁys _abtr' tIJ%I T e
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contact with (il €. p on_J r.
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unsettling, asepcaumedpeviepionand/of noiitimt areonsettlisgand {000 FEp@En Hiainsto
asinplified %%henatic cross-sectional view of configuration 200 of a
| ancet hol der, aghpener and depth stop, prior to engagenent

t her ebet ween, as can be enpl oyed in | ancing devices according to

vari ous i ment f. the pr t .invention, Fl .23 1S .

Vot Do TR 060" SHORA R TAER e b S e lobd et Sntsurwiongopere
t Ee I gncet hollﬁ%t,homwﬁ?ﬁﬁnemﬂ ddﬁnthp,qimftogugdg@@eﬁn@ag?n&?h, as can be

t her ebet ween. [0011]Cqonfigurati on 200 i ncl.udes a . nhpveahl e | ancet .
hol der 202, aeﬁaﬁﬁ%@mﬁ dgyiges 2oepsin osagpHs sTPodigish s oh the Pregptdqvention.
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Mor eover, noveabl e | ancet hol der 202 includes a | ancet hol der depth
st op 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



interface surface 206 and depth stop 204 includes a depth stop
interface surface 208. [0012] Danpener 203 can be fornmed of any

sui tabl e sound and/or vibration danpening material including, for
exanple, an elastoneric material, a copolyner of butadi ene and
acrylonitrile, silicone rubber, a visco-elastic polyner (e.g., a

t her noset pol yet her-based pol yuret hane) or a conbi nation thereof.
Danpener 203 can be shaped, for exanple, as an o-ring. Suitable
materials include, but are not Iimted to, materials with a duroneter
in the range of 60 to 80 on the Shore A scale. [0013]In the
configuration of FIGs. 2A and 28, novenent of noveabl e | ancet hol der
202 in the direction of arrow A" is first slowed (i.e., decel erated)
and then subsequently stopped by engagenent between | ancet hol der

depth stop in Sk 6, ..dan d ;
interface sur%gﬁgﬁgﬁﬁ’#@%@gﬁPQQ‘%E&gm%ﬁgfﬁﬁ%gﬁéﬁﬁaﬁﬁgﬁggﬁgﬁgﬁ??“bm“d
moveabl e | anceblyhmthdas) of @ 2omisinalimo dessodit Bamprpet 203 con hpshapad, fum exdmple, as an

danpener 203 Det V\e%[}italb%ql%gtteri%) ngﬁﬁez iﬁ%&%ncﬁ yﬁﬁteq_ﬁ;{é %Iegigﬁ \\gt%%.d?l%lnegeg R me

stop i nterfac8’ W8 conparé e eration an
subsequent st eqmge nfi6oto 0lve thaBhesdh ecaleancet hol der in the manner

descri bed i nmmedi ately above serves to reduce vibration and noise in
conparison to the configuration of FIG 1. Such a reduction in

vi brati onogysg/ or nmi thecandiguialisoofFEGY QAtaad dBCheesentolUf®kaltde At Bold@d02

pain during lancing. [0014]Fl G . is a,singlified schematic
cross- secti ondl t?'G Hg?ﬁ“g? Oﬁﬁlﬂ“’f &'ﬁ i‘?slt Bﬁ“'%é'egﬁecﬁ At F“‘P@ﬁ’&%‘tbsef%?'ﬁ'é’rsfof’ped
danpener and @@ pfigdagsih&ie betheérlandeOhded BERIREGH intdRECHRIVERTB, dafpeS@20band

enpl oyed in | ancjng devices accordin o.various other enbodi nents of
the present i AGRIREPR fnterfapesuriges 78 %ﬂ%@ﬁﬁk PENg &Lﬁ% R ERgagement, moveable

Cross-sect i ON@nctihBMeI02G98dckBatea bly @i o%@?re@sfioﬂ SlahPBEee OB E&h lancet
danpener and depth stog)durlng engagenmne t her ebet ween.
P

n -
[ 0015] Conf i guh@lfeislerthctrpiinterfasgag6 wfﬁsv@émpémpréﬂffeé% rempaie F5@p 2Azpnd 2B).
danpener 303 gfgdg&eleration 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] FI1G. 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
aneedle 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.



depth stop 304. Moveabl e | ancet hol der 302 is confidured to hol'd"a
| ancet L that includes a needle N. Moreover, noveabl e | ancet hol der
302 includes a lancet 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. f0016]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

decel erated) by the conpression of danpener 303 between | ancet hol der
first depth stop interface surface 306 and depth stop interface
surface 308. The novenent of noveabl e | ancet holder 302 in the
direction of arrow A" is subsequently stopped by engagenent between

| ancet hol der second depth stop interface surface 307 and depth stop

|nterface face 30 00 decel n

subsequen? opplné @?&Fﬁgur W’Q§§é53%ﬁ%é§h gF%F%ﬁ?ﬁ%a@%Hﬁggthw302
descri bed i mMmugiihatiécyionbdareovs ar uesrstshoweaqu@,eievelmraﬂj ionthacahpressioe of n
conparison to the copfiqurat a.redu

ST aratt o ooy L et R fetBblct T feirh S Rl e G-+ 06w sy g
pai n during | gnekdee surfd® G, | Thetriementiof Glovabledsncerhokde802 idAheadifdetdia, of

t he novement of npveabl e | ancet hol der 202 in the direction of fﬂqﬁﬁmop

A i's ultimat 8wy ols SRkFCHFTThEORRSHBY BERBTRENDPC YRR IRIEY hojsg secon

Therefore, if lﬁt%cewewaﬂ &ﬁ‘[ﬁrst%?lirﬁérfa%é s&ﬁc@f,omém%em?% vary
due to, for exanple, age or manufacturing tol erances, the point at

whi ch noveabl e | ancet hol der 202 is stopped w | also vary. However,

in the cqujev?ur at i ot Rcelbrafin ar%’%ul?s@@.\eg%toﬁph% mmabwfane@x&a&h@the

| ancet ho 302 1n the direction arrow A" is ultimately stopped
by direct contaererdesciibahimmediaialy shove grves ixigare ypatipnand poishingpipgrison to

surface 307 and dgp %LPTIQB%PFI@tIerSfuaF&e%%on Wﬁaﬁéd a{ﬁ'dﬂﬁlhbl catnnj%o serve to

potential for varia Ity In the point at ch noveabl e | ancet

hol der 302 i s dedreaspadser’Dpeiptived paini duriohiangiog.eri stic of configuration
300, configuration 200 may be preferred since the ultinmte stopping

of noveabl e | ancet hol der 202 solely by conpressi on of danpener 203
can resul[00¥8h | esslnrthé safighanort ¢fdF1GH. 2Amad éBsmoplpiN:rgermbf moveeblbllancet holder

nterface sur Pd SRt ol ATER ARG ord Fhe SERRYERR Y,

sinplified graph THeraf@kaf theeoﬂnpnes:gﬂe chabaeaistiys eflampénen203 eany dde tbafbcet
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 lancet 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



position for the configurations of FIGs. 1, 2A-2B and™3A-3B. "FIG 4 7~
is hypothetical in nature and not necessarily to scale and is

i ntended for descriptive and explanatory purposes. Line Li
represents | ancet velocity in the absence of a danpener (i.e
configuration 100 of FIG 1). Line L2 represent |ancet velocity for
configuration 200 and line L3 represents |ancet velocity for
configuration 300. [0020] Configuration 100 results in |lancet velocity
droppi ng essentially instantaneously to zero when | ancet hol der depth
stop interface surface 106 engages directly with depth stop interface
surface 108 (see line LI of FIG 4). For configuration 200 (line L2),
danpener 203 is conpressed, causing decel eration of the noveable

| ancet hol der until the novenent of the noveable | ancet holder is

st opped. For %p %'Lcl)r}e §ngntg dngeggglggl iff %t @getnfé)(ﬁf adcﬁaﬂﬁ@lgbgr(l e303

ug
wi th depth st WP% er ace ace Uses decelerati o moveabl e

| ancet hol der ca@Rutatibn 100 efifd6t 1hdlireel?2 repreendantepyehocity dqr donfigrdtiwo 200 and
surface 307 ke conta h ,dept i.nt ace surface 308 (see
FIG 3B), % @%retpfeﬁ%p t 'ﬁgceltt 5?48%{% re‘ic’m@%outra“opg%{’dl y approaches zero.

As previously noted, the deceleration of the noveable | ancet hol der
prior to its stopping. serve ene icially reduce vibrati.on and/o
noi se durl P&l’é’l | anci ﬁ@%%&”’t“ﬁbﬁgéﬂwﬁﬁd‘f aﬂ??ﬁvql?‘ﬁtytdf?i’@mg(faﬁea?ﬁg A" a“?‘?{’é,’y to
decel er at 03 Qérfgxglgﬁ iﬁbﬁé?bld%pﬁn%p&ﬁl@rf&@@ur&ﬁe ApPErpspavaiiredtly vaitHdepth stop
m cr o- seconds 1] FI 5 var | ous s

depi ctions of IMNErEsEpERce [OfG ?Hﬁw&gﬁﬁgg?§30ﬂg§8 nﬁgbgﬁwggéﬁgpgw§r
enbodi ment  of 2pHR BhpRSRE, daliRNdecEBratidr BthPmdvealle HnB&'hbfdbMtll the movement
perspective view of conpact IanC|qg%FeV|ce 500. FIG

sinplified pepgwéawwwleéﬁrmebla@#rﬁ Peft F@éﬁ%ﬁ@?‘#'&%%‘?%"%% eqtashef

and FIG 7 1sq4ay n@pimfwlﬁpdegfh%&fp i8R de QB ce Yb WU s deIRATIn JrARTEdBE: lancet
devi ce 500. [002 1FIG 8 is a sinplified cross-sectional view of

conpact | anci heldersf2 setildamethalden secondkdapii stap intsriacestirfredy mgkesioqatact with
| d t
anci ng devi Cgeﬁﬁ]& n?ﬂfa@gﬁma@tf?qgﬂg%: 3¢ g?g en wshtlé?ﬂln‘?g thk ﬂ\ﬁcét Q?B%lﬁg‘apldly

device. FI G 1S a lsectional view
conmpact | anci ng)rcb@msczeroofAﬂ?nr@lmmlyafoseérth@ Heselgratipe nbthe ez eablegarretholden por

contact with) (}1@ %ﬁ%@g@ggﬂlbeﬂf%allgg dhéeﬁbrﬁﬁ%ﬁ}j‘g%hﬁgge%u%@]&%&f gnal

view of a por | on romw thin has
typical, but non-limiting, duration for the deceleration of configurations 200 and 300 is

approximately 300 micro-seconds.

[0021] FIGs. §, 6 and 7 are various simplified depictions of a compact lancing device 500
according to an exemplary embodiment of the present invention. FIG. 5 is a 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 sinplified cross-sectiona
view of a portion of FIG 9 fromw thin hashed doubl e- headed arrow
CCof FIG 9. 100231Referring to FIGs. 5 through 11, conpact |ancing
devi ce 500 includes a housing 502, an end cap 503, a finger cap 504,
a depth adjustnent nechanism 506 (see FIG 6 in particular), an

arm ng mechani sm 508, a trigger nechani sm 510, a | aunchi ng nmechani sm
512 and a danpener 513. 100241As described in detail bel ow, |aunching
mechani sm 512, arm ng nechani sm 508 and trigger nechani sm 510 are
operatively connected such that a target site (e.g., a user's derm
tissue target site) can be lanced with a | ancet (not shown in FIGs. 5
through 11) held within conpact |ancing device 500. In this regard,

| aunchi ng mechani sm 512 is configured for |aunching a | ancet such

that a need| ehgédew&?&%%mf RBC $5G. 164 Ifbii Rld' Foss Whidofal KW 819 portion of

mechani sm 508 I's con ured for armng act ncing device

prior to firi rF@GImﬁoma\nﬁ:m'tgtshw\doulée-(waded arrq:w Cdr of [HGL unchi ng t he

| ancet), and trigger mechanism 510 is configured to actuate the
firing of conpact |ancing device 500. Furthernore, depth adjustnent
mechani sn8Ld i s cd?cefeirgngted?lﬁmr‘jthrougerl tonsel lecting deviee S0 mebid¢serhvusiag

evi oo 500 canlb@n sy Ces R et T bR el s e sBrar et AT Ry Crg Bl Pl

fit wthin theafiehls)an aanmgerrecﬁanﬁﬁacn@bsamdnggasnechhﬁneﬁm,e,lauacﬁiygaﬂnecmhnism
but non-limting length in hge range of 70 mmto 90 mm and a typi cal
but non-Iim'tiﬁga PR PRE range of about 10 mmto about 20 rmm
Such a conpact size is beneficial in that it requires | ess storage

space and is | ess conspicuqus th conventional |y S|zed | anci )
devi ces. [PB#6] Houds Agresbed I éet@éﬁam 'Plgm@p nismy lﬁrﬁr@waecgﬁusm 508

includes a prQxd fherdiithamidn 5 ﬁ) &tk 85@&1@!}@0%@& uchitha b ta‘i%H 55 18ser’s
ice

an arm ng mechani smorifice 520, a tr| mech anlsmorl

second surf acéemtl%shﬁtasgegwt%ﬁanﬁ@ lansgd wrﬂéa@zset (1 horyen 18 F¥Gn & dhrayeh lrhhy

be, held within compact lancing device 500. In this regard, launching mechanism 512 is
configured for launching a lancet such that a needle of the lancet lances a target site, while
arming mechanism 508 is configured for arming compact 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 exanple, flat to prevent conpact |ancing device 500 fromrolling
when pl aced on a surface. 100271Housi ng 502 can be forned, for
exanple, of rigid materials including, but not limted to,

pol ycar bonat e, pol yester, polystyrene, polyam de, polyacetal,
pol yi m de, pol yketone, pol yurethane, polybutyl eneteraphthal ate and
conbi nati ons thereof Housing 502 can al so be forned of sem-rigid
mat erials including, for exanple, polypropylene, high-density

pol yet hyl ene, pol yuret hane, ethyl ene propyl ene rubber,

pol ynet hyl pent ene and conbi nations thereof |If desired, housing 502
can be easily manufactured fromtwo el ongate pieces that are gl ued,
ultrasonically welded or snap-fit together to create housing 502.
Proxi mal end 514 of housing 502 is closed with end cap 503, which may

Cnap- 1t 1 oat (aasnp B Qi AR Rer B actied SRRRM SN Bt on

col l ar 540. Fismdee. cap 504 incl udes dermal tissue (| e., skin)
engagi ng surface 530 with opening 532 therein (through which a | ancet
needl e passes during lancing), collar engaging end 534 with raised
features [BBf)and i Hdedmgit2eas b&d8med, mzﬁdnﬁpﬂbﬂr@djnmmmhclmmanﬂmm
506 incl udes 3 col |l ar 540 and a gui de nmenber Col | ar %40 i.ncl udes

a col lar firstimbisetesRalYearbgnaleqhql Erier PRYEYENC: 8%@?’1"8#’0&3@8?5 ePUYEAg
dept h setti ng pblRét6mRs, %Iﬁ&rﬂm&nedpﬂylﬁ&ﬁéﬁeterdpﬁm@ﬁ&%d o&tbiastibnk nkmbﬂaliousmg

spiral thread 554 Fur t e cl ude erture
556, exter nal S9pFanlsorhgierms S’E@mlél%ﬁ?‘ﬁf@% é‘"é’r afo%m3§opﬂﬁ YRIR{ngy

protrusi ons S@Zh- d@ﬁmymogdthy&hmgumh@@thgméﬁé bieQubties| paflafetyReRhd

stop interface surface (el enent 624 described b omb on a _depth stop

644. [0030] Ar ﬁvchg)mmaﬁlam thereafo df desiesd, husing SHA e be ea8ly, magwTachired from two
groove (not shpEwhke fBds %t LR LR eﬁltrarsal'm?ﬁli vRfell P Shab B &%et’ﬂ@rt to %Fé@ﬁé”ﬁ))usm g

Trlgger mechani sm 510 1 ncl udés a a trigger button 0,

spring el ement057oximdl %Ddl5df1@ﬁh¢lismﬁf§ is closgrysith t@m&nﬁ%gvhlﬁédheafrﬁl@rhe
512 incl udes Qtte[myoe@sm&fdrgf'ﬁ%le,%gk%{ras%ﬁ%’wefﬂu{gad%@ﬂb-ﬁt%étﬁ]xgs.

[0028] Finger cap 504 is detachably connected to collar 540, Finger cap 504 includes
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. Depth adjustment mechanism 506
also includes a depth stop interface surface (element 624 described below) on a depth stop
644.

[0030] 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.



584 (with launch spring first and second ends 586 and 588,
respectively) and a retraction spring 590. 100321Moveabl e | ancet

hol der 582 i ncludes proximl end 592, a distal end 594, a first

hol | ow portion 596, a second holl ow portion 598, a first surface 600,
a second surface 602., a radially and outwardly expandabl e portion
606, a slit 608, a retaining features 610, a cam surface 612, a
depression 614, an internal surface 616 and an el ongate projection
618 (with a projection end 620). Mveabl e | ancet hol der 582 al so

i ncludes projections 621 that retain danpener 513 (see FIGs. 8, 9, 10
and 11 in particular). [0033]Having introduced the mgjority of the
conponents of conpact |ancing device 500, details of the interaction
and functioning of such conponents will now be described with
reference to FIGs. 5 through 11. A portion of arm ng nmechanism 508 is
visible to a user through arm ng nmechanismorifice 520 of housing
502. Hand@31$64 of Lmnnhingmﬁmhhmissmirﬁﬁﬂesm mbvaadleéarmttrkmlsghsai’.; arlangeh spring
mechani sm ori f 520 near . pr .
housing' s fi ré?‘?g‘*ﬂa\‘ aunchi Srig KS e?ec ade 6%118@%' %S%gc‘t%g& Q{B]d::]r;e}ﬂ%cégﬁ
arm conpact | gpivigrigodevi ce 500. [0034]Tr|gger nechanlsn1510 IS :
accessible to a user through trigger nenber orifice 522 on first
surface 518 of housing 502. Trigger nenber orifice 522 is in close
proxi nm tyjob3z] and Mavédbe lsReEhdidey SENgcladesipasmdliend 592, hdisel agl 504§ i fist

surface 518 s, housing' s arm chapi orjfic in order .that
a user can 2)ng%&‘@%?’?1%$ p %B?Jjgfggﬁ’ﬂ?ﬁ?ﬁﬁﬁﬁ é’;fﬁcf“‘g?cr"n%ﬁ& sHdane
508 usi ng one ghandradia P 3R] W@ty RxseatidtldEbriisHb06a4 Slit 608) catretaiﬂmgrféatdresrmo

| ancing is visible to a user through trigger nenber orifice 522 near
distal end 516 C8H Spifacs01% adepesioniddgn lwsragl.SHgfa@&éﬁav%araﬂmg@tedﬁwectwn

housing 502 i ges Helgs. IﬂoﬁEtﬁo@F&h@@Z(f)eWéﬁléZ&epﬁbl%@91‘513§H51ﬁ1§é§9pr<§3&109§621
hou5|ng 502. Second ‘surface g’lgﬁaiﬁ eature 528 are

opposi tional #hef egtdimermiepertsd3 Kﬁ&ﬁﬁ]@ & rip gerEeulgkt t on 576 such
that a user can easily grip and operate conpact | ancing device 500

wi th one hand. o
[0033] Having introduced the majority of the components of compact lancing device 500,

details of the interaction and functioning of such components will now be 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.
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100361l n the enbodi nent of conpact | ancing device 500, gripping
feature 528 is an indentation in second surface 526 of housing 502.
However, once apprised of the present disclosure, those skilled in
the art will recognize that gripping feature 528 can take any
suitable form shape or texture (and can be forned of any suitable
material) including, but not limted to, one or nore protrusions or
recesses on the surface of housing 502. [0037] Moveabl e | ancet hol der
582 is generally cylindrical in shape with first hollow portion 596
and second hol | ow portion 598 di sposed at the proximal and di st al
ends 592 and 594, respectively, of noveable | ancet hol der 582 (see,
for exanple, FIG 7). First hollow portion 596 extends into noveabl e
| ancet hol der 582 approximately a third of the distance from proxi mal

end 592 to di

noveabl e | anc?t% ng '%ngg%aéep%&gﬂﬁ E%tdé ?/&{%9% {111 Oﬁsg éi&aﬁéhg%? lgr%gh d}aoSr‘r%4
di stal end 594nd wigperdwitom$76esuch 8 uskrnan etsily grip ayl GB8mtd enipedtdirmsingalevice
| east partiall pﬁ bhhghf'rSt hol | ow portion 596. Furthernore,

noveabl e Ianc 2 is configured such that a | ancet (not

shown and that includes a needle) can be renovably retained at | east

i al |y withi 1oy D. d
ncl udes 8360 o | aRem BoE e n s E0 0 BBl R,

608 confi gur edndetiationt 1haéc0hdil§lﬁ&'te 25 of housingsl02t &olvever pome ayririatd of the present
avai l abl e | ancet) can, eas| be inserted i.nto and re ed om
e | ancdre ket SO BT e P B eanE R ey G take any
retaining featuita8f forhi) shahb@'for Reatuets(afidéanh &6 fdrdad Spidyﬁgltzﬁ;%nhlsnal) including, but
surroundi ng relgtlonshl to proximal end 592 of nov ablg Sé%

hol der 582. FinPiimitsdip.£88 OBMOreiPFRITUSIBLOTIEGEST Qi ihe Surkacg @ houa nt to

a depression 614, for cooperation with (e.g., to react agalnst) a
spring el enent 578 of trlgger mechani sm 510. Second surface

i ncl udes %741 ongableverbls; letoet holdes 18 *ﬁBateralléucwrwiﬂ%sl@aﬁwsthﬁrsa&@l%\iz

ngwdff” ess :jg ggﬁ;ﬁ 396 Mﬂ%éo‘ﬂ@ hAS BSHiG $987Gspaid af thi BERThA InPBSH ALLOHD
and 594, respectlvely, of moveable lancet holder 582 (see, for example, FIG. 7). First
hollow portion 596 extends into moveable lancet holder 582 approximately 2 third of the
distance from proximal end 592 to distal end 594. Second hollow portion 598 extends into
moveable lancet holder 582 approximately a third of the distance from distal end 594 to
proximal end 592, Launch spring 584 is located at least partially 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
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[ 0040] Launch spring 584 is configured to control novenent Of noveabl'é™
| ancet hol der 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 noveabl e | ancet hol der 582 (see, for exanple,
FIG 7). Launch spring 584 typically applies a spring force to
noveabl e | 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 | pounds. In the enbodi nent of conpact | ancing device 500,
retraction spring 590 is essentially concentric with [aunch spring
584, thereby contributing to the conpactness of conpact |ancing

devi ce 500. [0041] Retraction spring 590 resides substantially within
the circunferential space between arm ng nechani sm 508 and noveabl e

| ancet hol der .582. Ret.r i [

582 back aftefm%]e%ﬁ%é?&%gggﬁggﬁﬁngﬁgﬁgag?ﬁ%gcgp¥§?§%§E%?@ggﬁﬁgﬁ%gﬁ%
vi brati ons fr dmaciioy éabigerhimgaed trizgérigrop&8@orduasivwil) badescobeddelopact

| anci ng devi ce 500 and prevents a |l ancet needle from penetrating the
target site a second tinme. Retraction spring 590 al so returns arm ng
mechani snpod4l§ t o aLuesh springi 384 devoafiguedd tb adrtivl mgverftne ofmdveable lancet holder

retraction spring 590 is. al.so e ied by arm n chani sm 5 dur i.n
arming of | comyAtt LR IREEFEY PR ROBE BT ETRD IS TR St A ahch
fornmed from arprifketdndlefd 588 @ighgds ah Midrakl burGicP b BB riovrEble lahedt Hold&58D (see,
as polypropyleﬁgggﬁd P byestef&?knetég mat.erial s, or an onbi nati ons

t her eof [0042]@*’&‘6%‘8!’\‘%% P Ay LesochsRangRS4 tically @priiss a springfoe & mayrable
coated W th a|gasmeMensBautiRE taahch JTallandéid@the rdhgd 3NREMIaBEUt B2 5| pBaESs tome
of sound and vibration durin Iancmg.p Such spring coating materjals

may include, PBYndEsahREErably ferm ghRi P paedEF hpougds Hin ke eraodigpent of compact
silicone, nyl Qg daYe SOOTREAGIOh QPride H8D &ssdn@MRCddnSdREriNGitPRdncRRfking 584,
retraction spring 590 may be conpletely or partially coated at a

t hi ckness, f oithessbyepptabuting ¢ He cpmpastnestof sprppact Bneingderise S0Ret ers to
about 0.015 mllinmeters by processes known to those skilled in the

art such as, for exanple, dip or §prag coating either before or

after forl@0#Hg t he Refrastion spring89&pssidesgpybstansiathewitlin dhercincpmterangal spapei ngs
t hat have bee i-all i [ '

are hereinaftgga%g*%?@gﬁﬂgﬁéggkag%%gﬁgggg%ﬁ%ﬂg@bg?%gﬁg]g%ﬁ?ﬁgﬁﬁﬁﬂgsgo
mechani sm 508 pilds rgeveable lanyet holdeWl2dack afleomlatet hasrbden Buutihsg iseatargst site,
surrounding r i hi i o er 5 | nt er.nal . .
rai sed porti oﬁgﬁ%ggﬁmgr&r}% ﬁ%%gg%heﬁgrlﬁ%%eé Egjaguensng(%%%ﬁecﬁ gPat lancing device
retraction spiihandydévedurilagetaradlafjonpemtaiigcthe taggee sitegp sgeanidaimeS BRiracion

I's described ts)%nogvg% 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
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[ 0044] El ongate projection 618 of noveabl e | ancet holder 582 is
adapted to slidably nmove within an internal groove 560 in guide
menber 542 that engages el ongate projection 618. The internal groove,
therefore, limts relative rotational notion of noveable | ancet

hol der 582 during use of conpact |ancing device 500, thereby reducing
vi bration and/or pain perceived by a user. [0045] Tri gger nechani sm
510 is generally internally elongate, ring-shaped and disposed in a
surroundi ng rel ationship to noveabl e | ancet hol der 582. Tri gger
mechani sm 510 can nove laterally but not longitudinally relative to
housi ng 502. [0046] Spring el ement 578 projects inwardly from an inner
surface 577 of trigger button 576. Spring el enent 578 engages cam
surface 612 when conpact | ancing device 500 is arned (not shown) and

Tancet. ot dor gy SRR oD L AP hafng GRERertS of WE orkmd YRR e
t he armed and spiingsd Lpowh endrstradtionspriegb thet haye besn ah ighdl partisdpcoated mrithg
el on. bt Salbernd Tnfefitard {3 bl ek Flo BferB0AIEL O | 0080

posi tion, but ari to a grea ext'ent” when trigger
button 576 is pressed to unlatch noveabl e | ancet hol der 582.

Ther of or Cuwgke LY Pinslngh 28l S L DeheBh S B Hbulibale U kuosenhe S

than 20 g ) even cing vice
i mproving the suhuanmbmglrélyuunﬁh:p tmfpamhblb wnoat hgldered82 c nt& B4l .raided ppgem 572 of

mechani sm 510 can be [ e e.g., nholde in _one.pi .t hus.

educt ng t he ATHBEPeGI B8 s0RfLs: affand PHSIHRgR B0 AR AT oL cqgppact
conpact | anci nghcihg\degice 5M0as ik AdriBadedWCONPact | anci ng device 500 is
armed, latch rim580 of trigger nechani sm 510 engages projection end

620 of elongate projection 618 and trigger button 576 noves laterally

to a triggedsdng poglohgaaapr {ébﬁcﬁh &1 8l TRoREableSarfckt RMHet 582is ,adwf@mo&lrdaggeﬁove
button 576 is dﬁpresse atch rim 580 S|Id over el on

proj ection 618V"'"H) "TndWieW@[ FEE 90 & Buidrcmembes P qha15eg§ageée e }fr&ﬁ&f(ﬂ 618.
di stal end 516hetntd}RAShddee, MRefore, limits relative rotational motion of moveable lancet holder

582 during use of compact lancing device 500, thereby reducing vibration and/or pain

perceived by a user.

[0045] Trigger mechanism 510 is generally internally elongate, ring-shaped and disposed
in a surrounding relationship to moveable lancet holder 582, 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
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[ 00481Dept h adj ust nent nechani sm 506 enabl es & " uSér "t o prederéimne a "
depth of needle penetration into a target site. Finger cap 504

i ncl udes opening 532 for a lancet 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
repl acing lancets. Finger cap 504 can be formed of any suitable
material including, but not limted to, partially flexible polyners
such as pol ycarbonate or ABS, or elastoneric materials such as
rubber, latex or silicone such that when finger cap 504 is renoved,
finger cap 504 can optionally deforminward and grab onto a | ancet,
thereby allowing a |l ancet to be renoved along with finger cap 504.

[ 0049] Col | ar engagi ng end 534 of finger cap 504 is configured to mate

with collar firs e ;0 : 3 i

plurality of rnéelcé%ng ggﬁ%? é’g? %@H {ec')é]' ’g@%ga i[rﬁég]g\ﬂig% tgﬁgkﬁ%ﬁitﬁng}ber of
corr espondi ng compersnessan8 Sitnplifyingtht aranddure Ri¢awpdctflamingrdesice 360.and
recesses 551 provide torque transm ssion fromfinger cap 504 to
collar 540 so that the user may rotate the finger cap to adjust the

dept h setoo#m. An WicarcompachEAciog déviceei00 fr apxedyddtchenid 580 of triggernmeckymism

504 and a plurglity of protrusi 3 on distal end of collar 540
engage w th SIS0 RERBIBRTIOR ALLe RRPaRE ISR 6 hd Baget uih 578 moves

det ent - based rngb@n toaitrigiering Pastion: AWh&Wanceelk fitedqi.¢.] Whdnariges Yutkdareg &
of finger cap 504 b i ppi

, for e le, tipping tqQ one _sjde or pull
of . 100501 CARPEsetotchrion stuides pvenloneathipraieerion 613 allowipe Bpyeqbliclpncet
engages a Cor n@gROsKH to thoR¥ tdvaRdistalint 3l 6 bioaase 538 (which is
essentially an external spiral thread cam surface) on gui de nmenber

542, a collar rim546 on collar first end 544 and a collar second end

548. Col | pp4fa40 camepflaafustnRRtn&hhilsin 564 &Hab¥€a bRr PYPIEIRIMBR4A dBPH of needie
gui de nmenber 542 and has a generally hollow cylindrical sha

e.
[0051] Gui de mogtrsiatigintg atargst dtes Fingbraamp Yt inglp m@ilﬂ&ﬁ%f%agnget negdiede
hol der 582 by_p%sttﬁr%néMdga"ﬂhggljt%mﬁéntéi%ﬁs i sha‘?thht_rhr\%\r:r caH ki g‘fglg&%ao}% 504

housi ng 502 vi'a outer protrusions 562 that mate with reces ( _
shown) .on t he ahdhrnsate.diprok aeldthefendheapsaway foarhousipgiiZerhengeniacing laedsise Hinger

reans knoun t Qat BESGN B hel of dhy DRl ha G R a8l O BRGNS, A
menber 542 to ﬁ%ggfna B ingfu&inb,ﬁ%u% rot" ﬁlﬁ?TEé to a pin’,pqgaﬁF
screw, adhesi Viesibmelymers sushas polyvatbdnatgor ABS) SR tIRsometicomaterial sush es rubbep,
504 adjusts t i Q) fd 04.. s
ot ated, rai soiet SayseRiBERRLELARRL GhSO iRl Al SORLR iy
spl i ne i nt erf defermmirtvend edogysh ot fancatberebyi allbwingal larepi todk rérhoved dionHith
of collar 540 0..en sgﬁ external spiral thread 558 of guide nenber
542, thereby §7ﬁﬂg ger cap 504 away fromor toward housing 502
and changing the distance a needle penetrates into a target site.
Lg?gg]r Ar5 9&%} ec haabﬁarper?ga%ingte% ggf gf mggrhcaag Isgtms %&r?ﬂgug%vtg ?nlgilteewilthag:’g)?l(z:i‘lF 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.
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coll ar 540 and gui de nenber 542 can, for exanple, be forned of rigid
materials including, but not limted to, polycarbonate, polyester,
pol ystyrene, polyam de, polyacetal, polyimde, polyketone,

pol yur et hane pol ybut yl enet er apht hal at e or conbi nati ons thereof.

Arm ng nmechani sm 508, trigger nmechani sm 510, noveabl e | ancet hol der
582, collar 540 and gui de nenber 542 can optionally contain

| ubricating additives including, for exanple, silicone oil, Teflon or
graphite to reduce friction (and resulting friction, wear and

vi bration) therebetween. [0054]Referring in particular to FIGs. 8,
9, 10 and Il, during use of conpact |ancing device 500, and after a
| ancet has been | aunched, the forward notion of noveabl e | ancet

hol der 582 is stopped by engagenent of danpener 513 with depth stop

interface face lepGi t
(i.e., de[gg#b«::lr at es%tg aer 5@%@@%%‘25"? Tnﬁit %2@1\}&4%%?’5?';91&5%6159{)? &{Pﬁaésﬁ%g
advant ageous| yxtegdlspirlthtehd 538 (whivhiioessentidllon extsined spirabthored dars gefacetrat
the user perce %ﬁ%?neh%é%ﬁa& E'ollaE 32k DREARD Bl o548 30 g‘é 1[50k Qas48.
for exanpl e, an'slastonert ¢ mat eri-a , a copolymer o Ul adi ene an
acryl oni tril e,Cdiial j40caeratasivelrslidSeidiot toawesing SEmpd goidb meatbeni2tahe hasaf

and can be forned -ring..[Q056]1In the enbodi nrent shown in FIGs. 5
t hr ough 11, tﬁ%mﬁ%SﬁﬁﬂgW8ﬁﬁF%¥%Fgﬁ%e is illustrated as a conponent of
dept h adj ust nent nmechani sm 506 and the danpener is illustrated as
bei ng retai ped on veabl e | ancef hol der 582. However, as I
under st 00@0{| t hos &udginembgr ?@ 't &eéd siptionayjelatiye P poyeabls IF?ﬁeE']t’@ieégSP%
Slﬁr f ?ce and g&mn@rguﬁﬁmnéaﬂ)e?&ﬂ@ﬂﬁdmlﬁﬁ sm&ﬂuﬁé Bllﬁfouﬁplé s@blig ottt fra@ions 562
t he | anci ng devi ce such as, for exa , .the usi Qr m
handl e. [0057] el "geegsep KW'&H‘@SB%&\%“M@U%‘}%%&? using P ttpveyer 1y
danmpened | anCiaRg:hARAhehnHEndwh 18 fho8X §iMRIdak Yhe QRRMEBNRBY totdkecitrd BuiBE MEMBEr
i nvention. Method 700 includes urg;qgwa | anci ng devi ce _agai nst a

IE 1

target site, e24gtohoysingsQginclpdiag ba gied G pin, 2gerewepdheyygsipng Hltesopis
710. welding.

[0052]) Rotation of finger cap 504 adjusts the depth of needle penetration. When finger
cap 504 is rotated, raised features 536 engage with collar’s recesses 551 via a spline
interface methodology. This causes internal spiral threads 554 of collar 540 to engage
external spiral thread 558 of guide member 542, thereby moving finger cap 504 away from

or toward housing 502 and changing the distance a needle penetrates into a target site.

[0053] Arming mechanism 508, trigger mechanism 510, moveable lancet holder 582,
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.
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[ 0058] Subsequent |y, |aunching a noveabl e | ancet hol der of the |ancing
device is |launched such that the noveable | ancet hol der noves toward
the target site, as set forth in step 720. The target site is then

| anced with a lancet held by the noveabl e | ancet hol der while
danpeni ng of at |east one of sound and vibration occurs by engagenent
between a | ancet hol der depth stop interface, danpener 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
wi |l recognize that nethods according to the present invention,

i ncl udi ng nmethod 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 enpl oyi ng

the confi E!GU'SQF i ons @feth?ﬁn paﬁﬁulagé F186 820 038d 1|, RuAdgidel 0¥BoBpdt Iahcing

desired, any of beneficial characteristics and operating features
of such IanC|n@“ﬁ@@p%@§déﬁﬁaﬂﬁwﬂH@éPﬁﬁﬂﬁméﬁ i the FREYVAT dRotige ehavagletlancet

the present inyandisefiss gi[fn bt N\Ghoa eﬁfent@f%gfgfae%er ﬁ%tvhf}pdezgl@top{@@ﬁgaelsﬁrface

shoul d be understood th varlous alternatives to the enbodi nents of
the invention 6Rfsdanipeneriiés elows thayeloeitycrfhedgregt (i.a., éﬁcabtaiqsuthﬂjamqﬁa until the

nvention. | ¢ §Godtendeshs BffantaEoul Gl AU theChRhdth A8bi & set;J?Sdu%é"oooﬁh

of the invention a t structtres”an e scope
t hese cl ai ns athdt thheser parcpives ddsepdis be covered thereby. dains 1.
| anci ng devi ce conpri si ng;
[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.

[0056] In the embodiment shown in FIGs. 5 through 11, the depth stop interface is
illustrated as a component of depth adjustment mechanism 506 and the dampener is
illustrated as being retained on moveable lancet holder 582. However, as should be
understood to those skilled in the art, the depth stop interface surface and dampener can be
disposed on another suitable surface of the lancing device such as, for example, the

housing or arming handle.

[0057] FIG. 12 is a flow diagram illustrating a method 700 for dampened lancing
according to an exemplary embodiment of the present invention. Method 700 includes
urging a lancing device against a target site, e.g., a dermal tissue target site, as set forth in

step 710,

[0658] 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).
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a housing; a noveabl e | ancet holder—(302ydrsposedatr Teast
partially within the housing and configured to hold a | ancet (L), the
noveabl e | ancet hol der (302) including a | ancet holder first depth
stop interface surface (306); a |aunching nmechanism a depth stop
(304) disposed at |east partially within the housing, the depth stop
(304) including a depth stop interface surface (308); and a danpener
(303) for danmpening at |east one of sound and vibration during

| anci ng, the danpener (303) disposed between the first |ancet hol der
depth stop interface surface (306) and the depth stop interface
surface (308), wherein the noveabl e | ancet holder (302) and | aunching
mechani sm are operatively connected to |ance a target site wth the

| ancet (L); and wherein novenent of the noveabl e | ancet hol der (302)
during lancing of a target site is decel erated by engagenent between
the | ancet holder first depth stop interface surface (306), the the
dept h st o059t er f aCacsapptismienf (tf&Qﬁt)s;ant\Aiﬁ'sel’oairn, dnb ekiltal/iaalod &t Widlreaignize that

hol der (302) a | aunchij.n chani sm a ratlv n t- ed t
"ance. a tar gerndeds iR IR atfreu Myeplon, SR B Mgl FAHERE feeSplieg
noveabl e | anceisingtdndiap dév36:2 acabudihgng theﬁp?éﬂemlgnfﬁntlan inalugiak, tait het linsited to the
decel erat ed by

n ncet ol der first. dept
e e cur Hargt s o FIRS SR b neds e Aac e AR S G Buratiom of

interface surfRage 24308)3A @.mamqhaadlﬁ@phnunfdehmd hfyeo fdRBRaeRYial CBA&erisfics

an elastomeric o-ring, .and
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 undersfood that various alternatives to the embodiments of the
invention described herein may be employed in practicing the invention. It is intended that
the following claims define the scope of the invention and that structures and methods

within the scope of these claims and their equivalents be covered thereby.
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further conprising a lancet holder second depth stop interface (307),
wherei n novenent of the noveable | ancet hol der (302) is stopped by

engagenent of the danpener (303),

| ancet hol der first depth stop

interface surface (306) and depth stop interface surface (308) in

combi nation with engagenent of the |ancet hol der second depth stop
i nterface surface (307) and the depth stop interface surface (308).
2. The lancing device of claim1, wherein the danpener (303) has a

Shore A scal e dgQI4f/B
devi ce of cla|n11

of the noveabl e | ancet hol der (302) prior stopping the novenent.

N

The | anci ng devi.ce fpfarstinigdavicehensi :élhgr danpener (303) decel

the velocity for a duration of appro

y 300 m croseconds.

er in the range of 60 to 80. 3. The | ancing
erein the danpener (303) decelerates a velocity

4.
er at es
5. The

| anci ng device of claiml1, wherein the danpener (303) is retained on
t he noveabl e | ancet hoadﬁju$m@g).

amoveable lancet holder (302) disposed atleast
partially within the housing and configured to
hold a lancet (L), the moveable lancet holder
(302) including a lancet holder first depth stop
interface surface (306);

a launching mechanism:

a depth stop (304) disposed at least partially
within the housing, the depth stop (304) includ-
ing a depth stop interface surface (308); and

a dampener (303) for dampening at least one of
sound and vibration during lancing, the damp-
ener (303) disposed between the first lancet
holder depth stop interface surface (306) and
the depth stop interface surface (308),

wherein the moveable lancet holder (302) and
launching mechanism are operatively connect-
ed to lance a target site with the lancet (L); and
wherein movement of the moveable lancet hold-
er (302) during lancing of a target site is decel-
erated by engagement between the lancet hold-
er first depth stop interface surface (306), the
the depth stop interface surface (308),
wherein the moveable lancet holder (302) and
launching mechanism are operatively connect-
ed to lance a target site with the lancet (L); and
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wherein movement of the moveable lancet hold-
er (302) during lancing of a target site is decel-
erated by engagement between the lancet hold-
er first depth stop interface surface (306), the
dampener (303) and the depth stop interface
surface (308),
- characterised in that the dampener (303) is an
elastomeric o-ring, and
further comprising a lancet holder second depth
stop interface (307), wherein movement of the
moveable lancet holder (302) is stopped by en-
gagement of the dampener (303), lancet holder
first depth stop interface surface (306) and depth
stop interface surface (308) in combination with
engagement of the lancet holder second depth
stop interface surface (307) and the depth stop
interface surface (308).

2. Thelancingdevice of claim 1, wherein the dampener
(303) has a Shore A scale durometer in the range of

60 to 80.

3. Thelancingdevice of claim 1, wherein the dampener
(303) decelerates a velocity of the moveable lancet

holder (302) prior stopping the movement.

4. Thelancing device of claim 3, wherein the dampener
(303) decelerates the velocity for a duration of ap-
proximately 300 microseconds.

5. Thelancingdevice of claim 1, wherein the dampener
(303) is retained on the moveable lancet holder

(302).
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