METHOD FOR DAMPENED LANCI NG CROSS- REFERENCE Thi s 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 | NVENTION [ 00011 1. Field of the Invention 100021 The present
invention relates, in general, to nedical devices and, in particular, to

| anci ng devices and their associ ated nethods. [00031 2. Description of the
Rel ated Art [00041 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 fromone end of the |ancing device. For
exanpl e, conventional |ancing devices can include a |ancet that is nounted
within a rigid housing such that the |ancet is novable relative to the rigid
housi ng al ong a | ongitudinal axis thereof. Typically, the lancet is spring
| oaded and | aunched, uporMFAIHA@BP&FOR DAMPENEDHANCINGnetrate (i.e.,
"lance") a target site (e.g., a dermal tissue target site). A bodily fluid
sanple (e.g., a whole blood sanple) can then be expressed fromthe
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Conventional |ancing devices typically require a user to armthe |ancing
device, wurge the lancing device against a target site, and then press a

button or other switch to 5CKGROUND 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

[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



manual |y activate the | ancing device such that a lancet wthin the device is
| aunched (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 100061 A better understanding of the features and advantages of the
present invention will be obtained by reference to the follow ng detail ed
description that sets forth illustrative enbodinments, in which the
principles of the invention are utilized, and the acconpanyi ng draw ngs, of
which: FIG | is a sinplified schematic cross-sectional view of a | ancet

hol der and depth stop configuration; FIG 2Ais a sinplified schematic
cross-sectional view of a |ancet hol der, danpener and depth stop (prior to
engagenent therebetween) configuration as can be enployed in |ancing

devi ces accomginnglly &twaﬂé itipUISn @XE ol syicletiapsliaresngthad the kievipe BdanichédaBat i on;
FIG 2B is another mpl i fied schematic craoss-sectional view of the | ancet

hol der,  danpefseed @r?d “@E%‘t”htoé‘taﬁh tb"diﬁfgehﬁtee NgaGEEHNeR PRCERIES (feferipnces) the
configuration, gétl ik %er‘glﬁ)éfrgﬁn% ag%phlﬁ Forthd ' Hs's@;ﬁi of& B@W flid GARpIe- secti onal

vi ew of anot he ancet r and ept stop (prior to engagenent
t her ebet ween) configuration as can be enployed in |ancing devices according
to various other exenplary enbodiments of the present invention; FIG 3B is
anot her sinplified scheBRIEF PESCRIEETONOETHE PBAWINGYe | ancet hol der,
danpener and depth stop (during engagenent therebetween) configuration of

FIG 3A, FIG is a SIT@@ﬁfled(% aph of lancet velocity as a functlon of
| ancet p[@@‘?ﬁ]l on f o betten ndesyianding Htthoieatugss apd advanfagepof thpresent wention wills 5

is a sinmplifigdpDRARGGLietRicd loB¥e RMiloRifLdBRARY dbRRRlNYHILW CRAGHANIRY to an
embodiments, in which the principles of the invention are utilized, and the accompanying
drawings, of which:

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. 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;

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

FIG. 5;



exenpl ary enbodi rent of the present invention;, FIG 6 is a sinplified
perspective expl oded view of the conpact |ancing device of FIG 5; 2 FIG 7
is asinplified 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
after the danpener has engaged (nmade contact with) the depth stop; FIG 10
is asinplified cross-sectional view of a portion of FIG 8, FIG 11 is a
sinplified cross-sectional 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 according to an exenpl ary enbodi nent of the present invention.

DETAI LED DESCRI PTFGN Ts aFhthpli fiddEchiss Sbet{oafl0/i¢w hathe icompakevincery deece oFiy 5t o
various enbodi nents of the present invention include a housing, a noveable
| ancet hol der configured to hold a | ancet, a | aunching nechanism a depth

stop with a dept hpgstopisianifplfReersdsbaraal 3w ofithd BMBAR NarkeHg HRFPONFIE 5at
| east one of sound and vibration during |ancing. The noveabl e | ancet hol der

i ncl udes a | gnteg usetpr deier foi 4 dampgaptdd tha lapeingdevidegngaging feapacting)@ depiieabl e

| ancet hol der f. nd. danpener each can be, for exanple, at |east
partially di s?%’ gﬁ@&e\l}l\n&?ﬁ%’?ﬁd%ﬁ%’ housing. In addition, the noveabl e | ancet

hol der and | aunchiFh@. fidahathessiingli Bedgressatctivablview nfi detopchpattdaddmpedevice todir get
site (e.qg., a_dermal tissue target si wth the |lancet and the danpener is
di sposed bet WdEn’ QE‘%”P% en &aggpga,gpqs g%‘ad&é?ﬁmar"ts‘t"g}) tF‘hg@ﬂf 6% surface and
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.



interface surface. Furthernore, a forward novenent of the noveabl e | 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 100081 FIG | is a sinplified schematic
cross-sectional view of configuration 100 of a |ancet hol der and depth
stop, as could conceivably be enployed in a conventional |ancing device.
Configuration 100 includes a noveable | ancet holder 102 and a depth stop
104. Moveabl e | ancet holder 102 is configured to hold a | ancet L that
includes a needle N. Moreover, noveable | ancet holder 102 includes a | ancet
hol der depth stop interface surface 106 and depth stop 104 includes a depth
stop interface surface 108. Myveabl e | ancet holder 102 can be forned, for
exanpl e, of a thernoplastic el astoner such as acetal, nylon and

pol ycar bjooes]e- pol Y&t eis ddimplified Jor@hiticsdrep-s¢fibnakvicwef tarfipheatiohd00 ekanpl e,

of a thernoplastic material such as acetal d pol ycarbonate. [0009].1n the
conf i gur at i orfarset mldsr and depih stopras %F‘dﬁﬁv%ﬁé‘&bg%%‘%%gyﬁdp&éP“‘i@ﬁ‘[’?aﬂ?ﬁ%@g

direction of o%wce.Wc&l%gﬁ,rahfnmmblia{cme@@meM@mnka%ﬂerIp@isiﬂra ot fiostep

interface surface 106 nmakes contact with (i.e., engages) depth sto
i nterface sur¥aable0dceidderd2 donfgured tppld atenpetdeibeeingiudesaa nasdleand/ or

noi se t hat ar@P%g?‘% ritnlg\lc/ler;i l&@%* ﬁ(i}c[ilesrﬁ 89%0%%%% ia(l)arﬁc fh\(l)lijaz‘e%\lg%qtﬁ gtgﬂ?ri]tgrsf%é 'SUI[fQC%]'Ol

FIG 2Ais a CroSs-sectii ona uratrton 200

of a lancet (uvsladedeptdaipansinchids adpith sdp dferfikismitadeol 08 NJagRBEBlancet
t herebet ween, as can be enployed in | ancing devi ces accordi ng toé%arious
enbodi ment s dldend0peancherformet, &itexgnple. qjathermsplasticeIaTio yes SHEh 8hacsti nytong

sinplified s i S/ i i ener
ond’dept b st CATGep ELGARS PSR HIRS, LA -Bp 100 Sah 8 Fhed M0t eI OMETD

i ncl udes a nobeabplsiiameetialrutidey ac2@Pandpadigmapenete. 203 and a

[0009] In the configuration of FIG. 1, movement of moveable lancet holder 102 in the
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



depth stop 204. Moveabl e | ancet hol der 202 is configured to hold a | ancet L
that includes a needle N Moreover, noveable |ancet holder 202 includes a

| ancet hol der depth stop interface surface 206 and depth stop 204 incl udes
a depth stop interface surface 208. 100121 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 butadiene and 4 acrylonitrile,
silicone rubber, a visco-elastic polynmer (e.g., a thernoset polyether-based
pol yur et hane) or a conbination thereof. Danpener 203 can be shaped, for
exanple, as an o-ring. Suitable materials include, but are not limted to,
materials with a duroneter in the range of 60 to 80 on the Shore A scale.
100131 In the configuration of FIGS. 2A and 2B, novenent of noveabl e | ancet
hol der 202 in the direction of arrow A" is first slowed (i.e., decelerated)

and t hen subsegymritiley sdicoprabberby visrogelgtiopoty nize (g e tHeameset pigétharbaseabt h
stop interface surface 206, danpener 203 and th stop interface surface
208" (See FI GPOBRISBET e SHFAAR HEiesy LRGeS 10 LR ToP i S AT el 05 5
decel erat ed Ryrifd1esiRPRMEESINinefuddlBPABAGt [Z0Bedr0! WaRHals aNGEL durbabtdeih tiept h
stop interface 6 and depth stop interface 208 (conpare FIGS. 2A and 2B)

The decel er atrprgs o468 tefbertheshoresA 6¢4%-ng of the noveabl e | ancet hol der in

t he manner described i nmedi ately above serves to reduce vibration and noise
in conmparison to the configuration of FIG 1. Such a reduction in vibration
and/ or no0EY can ahge ceefigaation ofddCE.2asandL B)sevemeprerfaesveelle emicet tebider ROR

| anci ng. 100141 F] G .3Ajs a sj ified schematic cross-sectional view qgf
confi gurat i ol Foctstioniame: Xl & ot O i, Aeelppisi PN SRASEHICRYHOPRS or

t o engagementyythesRRRIVESNeenAEnCARoIdRUFMRIPY AL et Juffasd 26, danp&RE2@c4ar di ng
to various other enbodi ments of the present invention. FIG 3B is a
sinplified sclptstipdnsrisessusiaes 2Mnage KiGedB bf Dering sughy paengage3ew, mpveable

lancet holder 202 is decelerated by the compression of 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
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.



the | ancet hol der, danpener and depth stop during engagenent therebetween.
10015] Configuration 300 includes a noveabl e | ancet hol der 302, a danpener
303 and a depth stop 304. Moveabl e | ancet hol der 302 is configured to hold
a lancet L that includes a needle N Mreover, noveable | ancet hol der 302

i ncludes a lancet holder first depth stop interface surface 306 and a

| ancet hol der second depth stop interface surface 307. Also, depth stop 304
i ncludes a depth stop interface surface 308. 5 [0016] In the configuration
of FIGs. 3A and 3B, novenent of noveable |ancet holder 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 interface surface 306
and depth stop interface surface 308. The novenent of noveabl e | ancet

hol der 302 in the direction of arrow A" is subsequently stopped by
engagengnoldyet weeiin theroefigirat dhesf Fi6s Badarde3R, mosempnt dfmi@sehize éansetrhoaiee3B07
and depth stQp |nterface sur f age [,OQ The decel eration
and subsequert thedig e g PTSFrop § réh%ﬁg‘@e ﬁeg‘%ce%6%t8‘@ yltﬁ {:(?{Bpre??é%

descri bed i ma%%eﬁ&hm BaAEn ﬁaﬁéé{%ldkpﬁrrs?@éf&ﬁsté@ I tac® Suried 300 hiikBddph stop
conmparison to he configuration of FIG Such a reduction in vibration

and/ or noi se intarfacglsyfacseilBe The mayemertad sncyeahdelanect heldeed et theadirection phg
| ancin 100181 | ”the conf i uratl Q
g. bs%cén st?pﬁ)gg g?/ § Ié%atglzr(n;gnt %@Ve%ﬁ' (ijan%% hotlcﬂ:? s{%}{ H?;g% §t8£

noveabl e | and€f™ T'OR of arr ow

st opped by th@teﬂmnﬁsedzm aafl dé@ﬁp@pemerfwaurférmf(srreeF,IGlBB).he conpr essi ve
characteristics of danpener 203 vary due to, for exanple, age or

manuf acturi ng tol erances, the point at which noveabl e | ancet hol der 202 is

st opped gph{7 al SOT‘ﬁ@ﬁ)fcelé?@t%vﬁ'a1sub§3qﬁé§?st§%§lﬁg %@Ho@@alﬂ’é lafit&PRolddAinand 3B,

the novement of npveable | ancet hold in the direction of arrow A" is
ultimately stappedtstibediimastiatbnebort streesie eeduce vibeation@nd apise sceombatieqt th

stop interf aGFe go%%%ﬁ‘%? 01%3 8f7 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 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



and depth stop interface 308, thus elimnating the potential for variability
in the point at which noveable | ancet holder 302 is stopped. Despite this
characteristic of configuration 300, configuration 200 may 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 wultimte

st oppi 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.

10019] FIG 4 is a sinplified graph of relative |ancet 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
i ntended for descriptive and explanatory 6 purposes. Line L 1 represents

| ancet velocity in the absence of a danpener (i.e., configuration 100 of
FIG 1). Li n@utpbseseﬂﬁmlehtepteamﬁetanv@Ivelobilt)yinftbﬂs atgsomdel of ardatmiperer 209, and | i ne

100 rosul (o A DBRLEIE, DAt eaL P Perelpeich S AR RBRIy ot e o

when | ancet hglkdsrefleRhit Iicevdlftigbawafiswafi@cg0l06 engages directly with
depth stop interface surface 108 (see line L |1 of FIG 4). For

configuration 200 (line L2), danpener 203 is conpressed, causing

decel er atj of t .

movean W ARcer nopalRUiRaL foo BARRIn ARLLTLIUE biophilf SRUETR heainebliytc |
of danpener z3&3vmntlmdéemnlh\ersitepqh staptiateffacesusfacd HBengdRes diragtbswille dgitiestap i on
of noveabl e | ancet 0 ncet. hol sec depth stop
interface surftgdacesyra %ﬁ’éé ﬁ'ﬁ?id f\}\::[(g h@b?‘ﬁ‘ E?}B‘OP%@ lf"&@ez) ‘fi’f"fpﬁﬁeé 308
(see FIG 3Bpp @stco\Myr&*ae& bmlﬁg%céla@ﬁ&& otk Afovbabld RREA h¥ldediii @RGHGRN%AT O
As previously noted, the deceleration of the noveable |ancet hol der prior

to its st oppmﬁgwesmw:e@leﬂ@cgtéwéﬁ%ﬂ sonppd.r Berrenfigyration JW(liapbBbcomait9é duri ng
| ancing. A d%%g%%lr 30? witaglg.f}th storgI 1Heﬁg<:e sq%&tédgr}ailé%g dE&?erQ?o%eAﬁﬁ(ﬁﬁehﬁg la?&et

configurations and
holder 302 until lancet holder second depth stop interface surface 307 makes contact with

depth stop interface surface 308 (see FIG. 3B), at which time the lancet velocity rapidly
approaches zero. As previously noted, the deceleration of 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. 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-



approxi mately 300 m cro-seconds. 100211 FIGs. 5, 6 and 7 are various
sinplified depictions of a conpact |ancing device 500 according to an
exenpl ary enbodi nent of the present invention. FIG 5 is a sinplified
perspective view of conpact |ancing device 500. FIG 6 is a sinplified
perspective exploded view of conpact |ancing device 500 and FIG 7 is a
sinplified cross-sectional view of conpact |ancing device 500. [00221 FI G
8 is a sinplified cross-sectional view of compact |ancing device 500 during
use prior to a danmpener of the |ancing device engaging (contacting) a depth
stop of the lancing device. FIG 9 is another sinplified cross-sectional

vi ew of the conpact |ancing device of FIG 1 after the danpener has engaged
(made contact with) the depth stop. FIG 10 is a sinplified cross-sectional
view of a portion of FIG 8 fromw thin hashed doubl e- 7 headed arrow B-B of
FIG 8. FIG heidedsirrawsBBpofiFIGe8. Er@dd-isesiniphified crosevectibnal vigoy of aporaén ofF| G 9

fromw thin h doubl.e- headed arro - C of | El .o [0023] Referring to
FIG. 5 thron:gﬁ' ggr?mc‘ﬁﬁkﬂag?s e&ﬁff?ﬂ@'%%\??&?‘%&&ﬁﬂ%d%S a housing 502, an
end cap 503, a finger cap 504, a depth adjustnent nmechani sm 506 (see FIG 6

in particular), an arm ng nmechani sm 508, a trigger nechanism 510, a,

| aunchi n§02&8chani skefesmg te FlGs Sdarepeih bl compact japomgdeyise 404 ic|udesa hovsingt aj |
bel ow, | aunchi L i Al i hani sm
510 ar e oper ACCuH Jeanasadhes: A oRch A PLE R ecn ey 506 RETITTER
dermal ti ssueattkne), asamehg archdnesm 208 e trigget meehahancel0, 6 komclsihgwechaniskl Gs. 5

t hrough 11) ld, within c act lancing device 500. In this regard,
| aunchi ng neéizﬁpgﬁ]d?s‘f?eqeégr%onfi gured for launching a | ancet such that a
needl e of the |ancet |ances a target site, while arm ng mechani smb508 is

configured for arm ng conpact |ancing device 500 prior to firing .
[0024] As described in detail below, launching mechanism 512, arming mechanism 508

and trigger mechanism 510 are operatively connected such that a target site (e.g., a user’s
dermal tissue target site) can be lanced with a lancet (not shown in FIGs. 5 through 11)
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,



the |l ancing device (i.e., prior to launching the lancet), and trigger
mechani sm 510 is configured to actuate the firing of conpact |ancing device
500. Furthernore, depth adjustment nechani sm 506 is configured for a user
to select (i.e., predetermne) needle penetration depth into the target
site. [0025] Conpact |ancing device 500 can be any suitable size but can be
beneficially sized to fit within the palmof a user's hand and has,
therefore, a typical but non-limting length in the range of 70 mmto 90 nm
and a typical but non-limting width in the range of about 10 mmto about
20 mm Such a conpact size is beneficial in that it requires |ess storage
space and is | ess conspicuous than conventionally sized | anci ng devi ces.

[ 0026] Housing 502 is generally cylindrical in shape and includes a proxi nal
end 514, a distal end 516, a first surface 518, an arm ng nechanismorifice
520, a tri ggdor examipnilstnmo posviehi cenpa@dancingsdeyared 08 firoframdig2shamdacad gniappi ng
feature 528. Second surface 526 nay be, 8 for exanple, flat to prevent
conmpact | anciHg®@evi ce 500 fromrolling when placed on a surface. [0027]
Housi ng 502 can be forned, for exanple, of rlgld mat eri al s i ncluding, but

not limted to, polycarbonate poI ester styrene, polyam de,

pol yacet|8027]pol yi Alagsing 5p2Fgikes forme Me}amé@h égid matoplalstipeladiag, é’ruébWt hal at e

and conbi natl ﬁl?ffdttgeﬂo é:];arbg)léggpq &Q:ste 3)% B&%?enlg eEn yz*?)%ﬁgg{] getglf §1‘§{)ng5' gi d

materials inc ensi y yet hyl ene,
pol yur et hane,pogﬂdat;ohe,rp@lwab@deeptﬂyhsunjdbmaterapmlh@taretuhry&cpetnhﬁnms theenabf.c Hobimgat i ons
t her eof . ired, housin 02 .can, be e nyuf actured from two
el ongate pi egié CRhAP° E‘? rEj‘F%BE“”ﬂTQ@%@GﬁF‘%@IW%"% Eg&xawpgﬂnaﬁy PiOPYIERet her
to create h0L}ﬁgm@enséfgo1yahp%h%blyﬁ%aﬁéﬂetmede%@yﬁ@]&%ek %oﬂr@eﬁﬁ’ﬂ{)éﬂtén@ end
cap 503, which may a tached using, for exanple, rasonic
wel di ng or sreagcpmbinfigensiheseof. If desired, housing 502 can be easily manufactured from two

elongate pieces that are glued, ultrasonically welded or snap-fit together to create housing

502. Proximal end 514 of housing 502 is closed with end cap 503, which may also be

attached using, for example, glue, ultrasonic welding or snap-fit features.

[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.



[ 0028] Finger cap 504 is detachably connected to collar 540. Finger cap 504
includes dermal tissue (i.e., skin) engaging surface 530 with openi ng 532
therein (through which a |ancet needl e passes during |ancing), collar
engaging end 534 with raised features 536 and indentations 538. [0029]
Dept h adj ust nent mechani sm 506 i ncludes a collar 540 and a gui de nenber 542.
Coll ar 540 includes a collar first end 544 with collar rim546, a collar
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. Depth adjustnent nmechanism 506 also includes a depth
stop interface surface (el enent 624 descri bed below) on a depth stop 644.

[ 0030] Arm ng nmechani sm 508 i ncludes a handl e 564, an internal groove (not
shown) and an internal raised portion (also not shown). Trigger mechani sm

Vatch rillieRo. o Lushita RenkehiRg et amese f REF AR L Ro TR LT Mhcer

hol der 582, agh @kl hused dpidig fRst4nd ¥ecbhd k4386 afP588) Ges gw%lyaaﬂh 5 egagbrends
586 and 588, respectively) and a retraction spring 5 [ 0032] Moveabl e

| ancet hol dersPE®2590cl udes proxi mal 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 6080032]r et ai Mogalhleddngetdw!det 682 inaludenprexinfahemd HL2a distadepd 8%k iadmst614, an

520) . Woveabl'BPH B GPaLrecBRRN S Gided Tt of etk 0hee B 1EEHe Tor i n
danmpener 513 ¢pse8 rddifES: and.ouBvardly e’pshdhble bﬂml@ﬁ%b&%h@@)& a retaining features 610,

a cam surface 612, a depression 614, an internal surface 616 and an elongate projection

618 (with a projection end 620). Moveable lancet holder 582 also includes projections 621

that retain dampener 513 (see FIGs. 8, 9, 10 and 11 in particular).

[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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[ 0033] Having introduced the majority 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 mechanism508 is visible to a user through arm ng nechanismorifice
520 of housing 502. Handl e 564 of arm ng nechani sm 508 protrudes through
arm ng nechanismorifice 520 near proxi mal end 514 of housing 502 and on
the housing's first surface 518. A user slides handle 564 proxinmally to arm
conpact | anci ng device 500. [0034] Trigger nechanism 510 is accessible to a
user through trigger nmenber orifice 522 on first surface 518 of housing
502. Trigger nenber orifice 522 is in close proximty to, and on the sane
housi ng surface (i.e., housing's first surface 518) as, housing' s arm ng
mechanismorifice 520 in order that a user can operate both trigger

mechani sm 51Geeord sugfacd 5§ amd ghigping feb08 528 anegn oproskiandl re[a00BH]p ta hdedle H64

Crigger  menden TR PESTS8 SeLpet BECraaina e Fris utirLele e
housi ng 502. dop vaghdinkingRd. housi ng 502 i ncludes a gripping feature 528 on

second surface 526 of housing 502. 10 Second surface 526 and gri pping
feature 528 are in oppositional relationship to handle 564 and trigger

but t on ﬁég%ﬁﬁu_(lh t'Tmheae“’;,b@_gf"f%‘gggf‘g‘fﬂﬁ'“?ﬁ?iﬁ%%@u PRCLAfin £ RARACH24 @B 1 NY

devi ce wi th one ha e oélneni of conpact | anci ng
devi ce 500, g¢ndepmitiog if abnd firfi2g52Gofdwusing G&ht However ance eproisdd sfithe aueerd26 of

housi ng 502. F i sed of the. t . di.scl th

Skt Tl od 11 sl hope SR e Wit rethigB R EPaind SRS fin (KRS any

suitabl e for %itﬁ?@ﬂﬁm%ha%;@léi ﬂték@]re( @RE carate BEMds Y seitabdyaghl allwling@ber i al )
e (0}

including, but not Iim one or nore protrusions or recesses on the
surface of hdwslimiedpone or more protrusions or recesses on the surface of housing 502.

[0037] Moveable lancet holder 582 is generally cylindrical in shape with first hollow
portion 596 and second hollow portion 598 disposed at the proximal and distal ends 592
and 594, respectively, of moveable lancet holder 582 (see, for example, FIG. 7). First
hollow portion 596 extends into moveable lancet holder 582 approximately a 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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[0037] Moveabl e | ancet holder 582 is generally cylindrical in shape with
first hollow portion 596 and second holl ow portion 598 di sposed at the
proxi mal and distal ends 592 and 594, respectively, of noveabl e | ancet

hol der 582 (see, for exanmple, 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 distal end 594. Second hol |l ow portion 598 extends into
noveabl e | ancet hol der 582 approximately a third of the distance from di stal
end 594 to proximl end 592. Launch spring 584 is |ocated at | east
partially within first hollow portion 596. Furthernore, noveabl e | ancet

hol der 582 is configured such that a |lancet (not shown and that includes a
needl e) can be renpovably retained at |east partially within second holl ow
portion 598. [0038] Distal end 594 includes a radially and outwardly
expandabl e pandludes ab@mngatt bradecsion 618 628 abbap withuwascsusfach6 12hatd depreseden §kt, g. , a
sui tabl e commercij al | avallaqﬁﬁvlancet can easi ed into and

e i.nser
removed from HRRIQBIIPENS AHHRE aLIIGETTINgIPerafingss 8] Wﬁf/‘a%?%ﬁﬁ‘beé‘%}%z i ncl udes a

retaining features 610 that holds retraction spring 590 in surrounding
rel ati onship to proximal end 592 of noveabl e | ancet hol der 582. First
surf ace [808]i ncl udesnch spring §8¢ fseenfigred togghtelanevemenpolyapyaablsilaneehodderf or

mechant sm 510" 2okt Yerind Bt EREBAGEATH PR MARHRHE Uy 0 ole M Oge"
that, al ong wpiilg mm&wdfm«-:engdgfés ammtdeqﬂrseﬁfscm66)Imoveéhle\tahce:urhohﬂur 582y(sa, M ng
dtri i [ Il .b I 0040] L i
554 1 5 onf1 ghr CUTPE Ec Dol AWisSHERE SOF D RSUBLEIPLEY SHLINE REFRFOVGEE L aunch
spring first jgnd lﬁﬁ&r%@gﬁ% 8%ﬁﬂndHHf%r1£}§:bt RuRd @ﬁge of fr&ﬁqb&ﬁ@ Bhdunddrohe

| aunch spring second engages an internal surface 616 of noveable
| ancet hol derposad a(ndeseeferabldrfr@xabmllté S5 ppu@ls t7)l . pouadsndh theprmbog irseu of gaimpast | y

applies a Sprlanc% 2 k8 5t08, rgpgc%%g sSrmg 590 is essentially concentric with launch spring 584,

thereby contributing to the compactness of compact lancing device 500.

[0041] Retraction spring 590 resides substantially within the circumferential space
between arming mechanism 508 and moveable lancet holder 582. Retraction spring 590
pulls moveable lancet holder 582 back after a lancet has been launched into a target site,
dampens vibrations from moveable lancet holder 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
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| ancet hol der 582 during |aunch of a lancet in the range of from about 0.25
pounds to 2 pounds and preferably fromabout 0.5 pounds to 1 pounds. In the
enbodi ment of conpact | ancing device 500, retraction spring 590 is
essentially concentric with launch spring 584, thereby contributing to the
conpact ness of conpact | ancing device 500. [0041] Retraction spring 590
resides substantially within the circunferential space between arm ng
mechani sm 508 and noveabl e | ancet hol der 582. Retraction spring 590 pulls
noveabl e | ancet hol der 582 back after a |ancet has been | aunched into a
target site, danpens vibrations fromnoveable |ancet hol der 582 during use
of conpact | ancing device 500 and prevents a | ancet needle from penetrating
the target site a second tinme. Retraction spring 590 also returns arm ng
mechani sm 508 to a rest position after latching. One end of retraction
spring 590 i sudh apferyagpld, &y oasprayngpating kisher betoB0@ afigr fanging the ignoih teonpact

| anci ng devi ce .500.. Retraction sprin 90, can be fornmed .from an ujitable
material i n@PU%Snd“aBP‘é{bﬂ%éemlgﬁﬂ?ﬂ'%s?l?g%ve%é?e'b%ﬁ Igs BWFféﬁgoageﬁiy l\[?)hoﬁl yester),
met al mat er i alampefiingMateraaihBRiiagBsrefdiRt €9hs ddnifeded sprimgich spring 584
and/or retraction spring 590 can be coated with a danpening material that

ai des in danpening at |east one of sound and vibration during | ancing. Such
spring c {ing mater: o r i t:eri al such
R 8 B S A e O R
and retract i oarrsprdimgreS@ionshimio heveablapidnsetdiojden 58D alntdrad! Irgisasioraeh 32 o

t hi ckness, for exa %e. ig ghe ran%% of ?bgutf 0. 005 gblanetens t abo%t
0.015 mil | i el BIE A o08 SRR T of UK Ll ATNESSD furiREaive oheo Mg
as, for exarrph@,ingjad@i&rsogpgrsayd@s@@wdngl(ﬁ;&_t her before or after form ng the
turns in the springs. Launch and retraction springs that have been at | east

partially coated with a danpening material are hereinafter referred to as
danpened[()ﬁwll NGS. Elongate projection 618 of moveable lancet holder 582 is adapted to slidably move

within an internal groove 560 in guide member 542 that engages elongate projection 618.
The internal groove, therefore, 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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[0043] Arm ng nechani sm 508 is generally hollow and el ongate and i s di sposed
in surrounding relationship to noveabl e | ancet hol der 582. Internal raised
portion 572 of arm ng nmechani sm 508 engages one end of retraction spring
590 during arm ng of conpact |ancing device 500, as is described bel ow

[ 0044] El ongate projection 618 of noveable | ancet hol der 582 is adapted to
slidably nove wthin an internal groove 560 in guide nmenber 542 that
engages el ongate projection 618. The internal groove, therefore, limts
rel ative rotational notion of noveable | ancet holder 582 during use of
conpact | ancing device 500, thereby reducing vibration and/or pain
perceived by a user. [0045] Trigger mechanism 510 is generally internally
el ongate, ring-shaped and disposed in a surrounding relationship to
noveabl e | ancet hol der 582. Trigger nechani sm 510 can nove |aterally but
not |ongit udimaﬂhbryisméllatchwbe foombd (esg. ngolded). in pHOHGe, Bprsire@céigethenﬂm&?&f

projects inwardly from urface 577 of tri 1o 576. Spring
Bl ehent 578 dgpaiaenoand Sup s B4 peqant et e HiEnagtiit Pee a0 ;&

arnmed (not shown) and indany engages depression 614 when a lancet is fired
as noveabl e |ancet hol der 582 noves toward distal end 516 of housing 502.

I n both [08¢7lar ned When ¢ampagt leneing feyceot00ipaewl) latchaime 880 plirigeer mehanispr i ng

el ement 578 i I

posi 1o, - but> 2 pdseS kTP ePESHLYY  realefhdlectohs EAnIAERE: Bluch8Hhves 1 ¢ o
576 is pr esseldteta&blyw@haﬁggleriﬂ@pﬁﬂwxe Whencaatan&mﬁsdéed 6ig2. wlianerigganrbettoﬁm nsypi cal
| oad on spri e t 578 w | ess, than_ 20 grams

conpact | ancﬁf%@res%fgsq E*hgﬁ'ogq%ss a? G glf"l‘ﬁi‘ée PIRISFUN ﬁé f %W'Gﬁ%F?eqq? nBeft
conpact | anciyided 889 cFmetlowhfd &Qﬁlrend]&%'@%l%m So510 can be forned (e.g.,
nol ded) in one piece, thus reducing the nunber of conmponents and

sinplifying the manufacture of conpact |ancing device 500.
[0048] Depth adjustment mechanism 506 enables a user to predetermine a depth of needle

penetration into a target site. Finger cap 504 includes 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 housing 502 when replacing lancets. Finger
cap 504 can be formed of any suitable material including, but not limited to, partially
flexible polymers such as polycarbonate or ABS, or elastomeric materials such as rubber,
latex or silicone such that when finger cap 504 is removed, finger cap 504 can optionally
deform inward and grab onto a lancet, thereby allowing a lancet to be removed along with

finger cap 504.

[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.
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100471 When conpact | ancing device 500 is arned, latch rim 580 of trigger
mechani sm 510 engages projection end 620 of el ongate projection 618 and
trigger button 576 noves laterally to a triggering position. Wen a | ancet
is fired (i.e., when trigger button 576 is depressed), latch rim 580 slides
over elongate projection 618, allow ng noveable | ancet holder 582 to nove
toward distal end 516 of housing 502. 100481 Depth adjustnment nechani sm 506
enabl es a user to predetermne a depth of needle penetration into a target
site. Finger cap 504 includes 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 | ancets. Finger cap 504 can be fornmed of any suitable materi al
including, but not limted to, partially flexible polyners such as

pol ycar bjgasdle or ARSar 540 ekcdeomenicmahsiet thadad 554 ¢limt asgagabbeorresporadingx or

silicone such that wh fi r. cap .504 i s renoved, , finger cap 504. can
optionally cFé‘fe(S’i‘aﬁnsP'Fﬁjg?raa‘Q% (Q”?’é‘% i Avetelly 3p exirmial Wéﬁag%eaglcgmu%ce Mancet
to be renovedyianenbértsn2, 4 ¢MEEAMCTHB cARBIarO4AY SEPbhds cOINg3gHond eaNUH34 of
finger cap 504 is configured to mate wth collar first end 544. Collar

engagi ng end Gadlr SHE rangetateand| sliderelatiye 4 housinge§2 pad guide sregdesr P44 andd@agi ng
with a pIura“%%éaﬁih8@££g§9§§§&@gaeecesses 551 of collar 540. Rai sed
n

features 536 ecesse provide torque transm ssion fromfinger cap
504 to collar 540 so that the user may rotate the finger cap to adjust the

depth setti . An undercut 552 .on .inner proxinal end, of finger, c 504 and
a _BI ur al [@?ﬂgf pré!@"]‘f‘g%fnﬁ 5k | HeleiS@{'%TaQ%FFiatB’F t%B‘Ioi"%ﬁb?%lﬁﬂceéﬂﬁlg&r St h

sl i ght nechanjigaling ?ﬁi@é FrRAMBCS42 @ thY BNérderfiRlofHBhERNE 502058 dulePhRRUEIBNs S
finger cap 504, vyet facilitate easy renoval of flngfr_cag0504 by, for

exanpl e, ti pphaignate wirhaeesbyge (mat shawn)ionghe igngr sunface of housing 502. However, any
attachment means known to those skilled in the art can be used to secure guide member

542 to housing 502 including, but not limited to a pin, a screw, adhesives and ultrasonic

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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[ 00501 Col l ar 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 nenber 542, a collar rim546 on collar
first end 544 and a collar second end 548. Collar 540 can rotate and slide
relative to housing 502 and gui de nenber 542 and has a generally holl ow
cylindrical shape. [00511 Guide nenber 542 is held stationary relative to
noveabl e | ancet hol der 582 by attaching guide nmenber 542 to the inner
surface of housing 502 via outer protrusions 562 that mate with recesses
(not shown) on the inner surface of housing 502. However, any attachnent
means known to those skilled in the art can be used to secure gui de nenber
542 to housing 502 including, but not limted to a pin, a screw, adhesives
and ultrasonic welding. [00521 Rotation of finger cap 504 adjusts the depth
of needl ¢005dhet r at R@ﬂ@rrlr\ﬂlemamcnlgeto Flgaps, 5010 angl Flodutiegiuserodicempact éaeinges 536

engage Wi th CoLhalscd, ARERRES TuRaheY bibnafhid B bR SL 1S8R RIRER ey T

causes intern ?Vl% | ra?n external spir

t hread 558 of h@lderdﬁzzneﬁtb@ed%@%ngigmfeﬁmf dm\pbxﬁtg 5B mgtardepmrstcﬁﬂmteaﬁawsufrfaoen or
t oward housin 502 and changi ng .t he dlst a nee,nr\.é’(9 penetr at es |ntg a
target site. 53ampgngy ply ‘Eﬁﬁ‘ﬁl"%’f’@o @‘ijéke Aisricshsippceipiib s e

| ancet hol der %@ﬁ% is 28! @s §Mn§@90u9f§" r%cﬂ%ﬁp@{/lbﬁaﬁ%n%ﬁ@’or if1(9§e $r@haRl Suche

formed of rigi erial s includrng, liTmted to, polycarbonate,

pol yest er, pothasthgnesreerqeoley bess plan. pol yacetal, pol yi mi de, pol yketone,

pol yur et hane pol ybut yl enet er apht hal ate or conbi nati ons thereof. Arm ng
mechani sm 508, trigger nmechani sm 510, noveabl e | ancet hol der 582, collar 540

and gui degosspnber Badpedn 5q>pbarocsbafowedcanfoabmnhplbrajnwdstdngeradﬂutémax%cc)polymer
including, for exanple, silicone ojil, Teflon or graphite to reduce friction
(and resul ti n@flPLrti*Qi?rlec?r‘?d %&}"'t&%S@‘FWPW&H’)Sor?%éﬁr@t?éta%é‘i’f"bmat’o“ 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.

[06057] 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.

[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).
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15 100541 Referring in particular to FIGs. 8, 9, 10 and 11, during use of
conpact |ancing device 500, and after a | ancet has been | aunched, the
forward notion of noveable |ancet holder 582 is stopped by engagenent of
danpener 513 with depth stop interface surface 624. Danpener 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 |ess pain. 100551 Danpener 513 can be forned of, for
exanple, an elastonmeric material, a copolynmer of butadiene and
acrylonitrile, silicone rubber, Sorbothane or any conbination thereof and
can be fornmed as O-ring. [0056] In the enbodi nent shown in FIGs. 5 through
11, the depth stop interface is illustrated as a conponent of depth

adj ust mrent mechani sm 506 and the danpener is illustrated as being retained
on noveabl e | ancet hol der 582. However, as should be understood to those
skilled |n the art, the depth st op |q£erface surf ener . c n be

di sposedl%889lanot héPncg @pprissH of themresert disclasHis, ekl %d erpeRize t

exanpl e, the {0868 5% fHeeRANH &itiod ARAddinE }n@tho@l%Obscaﬂ btalaeé’ﬁn?ﬂl@%dam

illustrating a method 700 for ‘danpened |ancing —according to an exenpl ary
enbodi nent ofusirgdapirgsdavices accontingto. thdvprekantl invetidnriotludies, butingft Imgited tbdhreci ng

ot in st o aBeiIoS ayButenalry N hias RPN ger

of the | anci AGIENA, OB, 38 dndBB: NAAddiGbE nd il aésideb Cany@F @Rl eefli Aalchbrabiofi SRS
noves toward the target site, as set forth in step 720. The target site is
t hen | anced vanéwparatl%ﬁeétur%@fduwa@%% dryiceapnedy ‘&%E?raﬁéllﬂmethmﬁ pgeording to

danpeni ng of gt {)Je§&§§nv9£‘t‘?orp‘hclﬁ9ﬁ{@dfoﬁ@ﬁn%ﬂl@h%ﬁo‘&rvogcCUrS by engagement

bet ween a | ance

[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 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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hol der depth stop interface, danpener and depth stop interface surface of
the lancing device (refer to step 730). 16 10059] Once apprised of the
present disclosure, one skilled in the art will recognize that nethods
according to the present invention, including nethod 700, can be
acconplished wusing |ancing devices according to the present invention

i ncluding, but not limted to the |lancing device of FIG. 5 through 11 and
| anci ng devi ces enpl oying 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.

[ 00601 It should be understood that various alternatives to the enbodi nents
of the invention described herein may be enployed in practicing the

i nventi cpLAIMSi s intended that the follow ng clains define the scope of the
i nvention and that structures and nethods wthin the scope of these clains
and their equivalents be covered thereby. 17 CLAIMS Wat is clained is: 1.
A ”?thOdwﬂ&iL@Q%%$q$a target'site, the nmethod conprising: wurging a |ancing
devi ce against a target site; |launching a noveable | ancet hol der of the

| anci ng devi ce such that the noveable |ancet hol der noves toward the target
site; and | ancing It he tamgdpd of lagcing & larget |ste dlea mpdpdi c@yprisieg:noveabl e | ancet
hol der while danpening,at.|east one of nd..and vi bration by engagenent
bet ween a | ancet ﬁ’@'ﬂ%gla&@%‘tgﬂ%%'tc%pga rilsg (taa?gegé'g‘?’ danpener and a depth stop
interface surface |@inching alnsveatig laestihoRier of the lancing device such that the moveable

lancet holder moves toward the target site; and
lancing the target site with a lancet held by the moveable lancet holder while
dampening at least one of sound and vibration by engagement between a lancet holder depth stop

interface, dampener and a depth stop interface surface of the lancing device.

2. The method of claim 1, wherein the launching step includes launching the
moveable lancet holder with a launching mechanism that includes a launch and a retraction spring,
with at least one of the launch spring and retraction spring being at least partially coated with a

dampening material.

3. The method of claim 2, wherein the launch spring has been at least partially coated

with the dampening material to a thickness in the range of about 0.005 mm to about 0.015 mm.

4. The method of claim 2, wherein the retraction spring has been at least partially
coated with the dampening material to a thickness in the range of about 0.005 mm to about 0.015

mm.

5. The method of claim 2, wherein the damping material is a polymeric material.
6. The method of claim 1 wherein the dampener is made of an elastomeric material.
7. The method claim 1, wherein the dampener is an elastomeric o-ring.
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2. The nethod of claim1l1, wherein the | aunching step includes |aunching the
noveabl e | ancet holder with a | aunchi ng nechanismthat includes a | aunch and
a retraction spring, wth at |east one of the |aunch spring and retraction
spring being at least partially coated with a danpening material. 3. The
met hod of claim 2, wherein the |aunch spring has been at |east partially
coated with the danpening material to a thickness in the range of about
0.005 mmto about 0.015 mm 4. The method of claim2, wherein the retraction
spring has been at |east partially coated with the danpening naterial to a
t hi ckness in the range of about 0.005 mmto about 0.015 mm 5. The nethod
of claim2, wherein the danping material is a polyneric material. 6. The

nmet hod of claim | wherein the danpener is nade of an elastomeric material.

7. The nethod claim1l, wherein the danpener is an elastoneric o-ring. 18 8.
The net hod of 8.cl ai Fhelmethbépt¢laint hevhtsgipthealamipaner hashShere A srolel durefuetematler i n
t he ran%ﬁ of %pfé qut%j&fOUt 80. 9. The nethod claim1, wherein the
engagene gﬁgg% g Qé% 2 velocity of the noveable |ancet holder prior to

st oppi ng novenent of the noveabl e | ancet hol der. 10. The nethod of claim8,

wherein the velocity is dgce!erated_for a duration of approximtely 300
m croseconds. 919 The method claim 1, wherein the engagement decelerates a velocity of the

moveable lancet holder prior to stopping movement of the moveable lancet holder.

10.  The method of claim 8, wherein the velocity is decelerated for a duration of

approximately 300 microseconds.
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