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This application claims 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 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

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



the rigid housing along a longitudinal axis thereof. Typically, the

| ancet is spring | oaded and | aunched, upon rel ease of the spring, to
penetrate (i.e., "lance") a target site (e.g., a dernal tissue target
site). Abodily fluid sanple (e.g., a whole bl ood sanple) can then be
expressed fromthe penetrated target site for collection and

anal ysis. Conventional |ancing devices are described, foe exanple, in
U S Patent No. 5,730,753 to Mirita, U S. Patent No. 6,045,567 to
Taylor et al., US. Patent No. 6,071,250 to Douglas et al., US.

Pat ent 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 (&lso h‘éﬂmdyo agiffirgd”) tayewdschatacgst site. r’léxﬁeéq‘n@pidbenpenetrates (e.g.,
[0005]C0nvent|onal nci |caII ele 1 .

t he | anci ng déw Eéthe Pt {‘%}dﬁ?{ ﬁ)‘g&eﬁt e\‘}logc %%al nsctex éaf(?n Seftaé)old?g?%ld
and t hen preSSmapmutton or ot her smntch to manual ly activate the

| anci ng device such that a | ancet within the device is |aunched

(also referred to as "fired") towards the target site. The | ancet

t hen penetrates (e.g., creating an
openi I?\g for the ((axp?essb@ﬁﬁgﬁ%émyg*%ff&&ggwﬁ% )
DESCRI PTI ON OF THE DRAW NGS [ 0006] A better understandi ng of t he
features ghgh advan;a frer mdelﬁﬁﬁdiﬁ %?ﬁlgtfea'uﬂé’seﬁﬁ'ag{?an\f\da% o optﬁe BAQE@Ht E’ﬁfgntp%

reference to the f OWI ng det al ed descri ption
illustrative orbbdobeinedby retfemmedthﬂlclfellqyﬂngndﬁtpleésiewlptlhrethahwﬂortbn

are utilized, . sgra \nae % pomany volgcd{hag Otf'th? 1nvc1|1 jon ar utﬁ]l#gg,%nd{he

is a sinpli fi dofug Ct 08s-sec | W 0 ance and
depth stop comtaogrmaaymgdrawmgs, of which:

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

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

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

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

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

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

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

to an exemplary embodiment of the present invention;



“FITGTT2ATTs 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 devices according to

vari ous exenplary enbodi ments of the present invention; FIG 2B
is another sinplified schematic cross-sectional view of the |ancet

hol der, danpener and depth stop (during engagenent therebetween)
configuration of FIG 2A FIG 3Ais a sinplified schematic
cross-sectional view of another |ancet hol der, danpener and depth
stop (prior to engagenent therebetween) configuration as can be

enpl oyed in |ancing devices according to various other exenplary
enbodi nents of t heF3.gsieatsiniplified peropective exploded @ew3 i thescoanpettiencing device
simplified schg |c cross-sectional views of the |ancet holder,
danpener and & gﬁ% stop (during engagenent therebetween)

configuration of FFi&. 738a simplified Eloes-sedtibifal Giewioflid dongpdctdimiiy delvice of
| ancet velocity as a function of |ancet position for the
configuration @f5Fl Gs. 1, 2A 2B and 3A- 3B; FIG 5is a

sinplified perspecfiys 1¥b‘§i%ﬁ?ifﬁeécfb‘9ﬁ&%6$nal %@ﬁr'di‘%ed&ﬁﬂ;ﬁ@t lﬁ’x%gdibﬁgofo
an exenpl ary enbodi ment of the present invention; s a

sinmplified peF¥perduring L@«mdmem to/g éqmpwertq{éhedm@g:devucmoga@gféwt@@na}a
FIG 5; FIG ?ie%ﬁ @@H@'MJA@%&%QSS sectional view of the conpact

| anci ng device
FIG. 9 is another simplified cross-sectional view of the compact lancing device

of FI1G. 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.



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
devi ce 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 (nade contact wth)
the depth stop; FIG 10 is a sinplified 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 | ancing according to an
exenpl ary enbodi nent of the present invention. DETAI LED DESCRI PTI ON
OF THE | NU8Sl ON 138671 isafémplifiedeohenatic soshrastiongl viswafcopligrration 100 of a

erbodi ment s _ofj,dae RS RAtedBYBAL Al BGloHIRID DOl in STRYERBAA

| ancet hol der configure ancet, a faunc g nmechanism a
depth stop wi tlmcngtiEpich. Soofigurationr 108 deelwles 4 moggabknldnat bieldgrd @ and adepth

danpeni ng at | east,.o of. .sound,and wvibration ri l.anci.ng. . .The
noveabl e | ancet® @f‘d@&o"ie RF 8’6‘8% hgfale%ﬁd@éf c%xgargﬂ'f? M]gta lapss lﬂg’ﬁ 18%'“‘1‘35 a
i nterface surfiredle NI Mor®ue albrable Mieét lallefR)2, incladdsh 18icephdddd depth stop

danpener each can be, for exanple, at |least partially disposed wthin
the housing. It sfass 1001ad derth step 404 inpludes ardspthetonsinieriagg e LS.

mechani sm ar e \dpehekiHREMRRR NEE Ekthel bl o E cthnipl, 9€h tRih6pldsic astofher
dermal tissue target site) with the lancet and thé danpener Is

di sposed bet weseh tsreethhnrlen apdpelpeartdnaistpotiepetblendsp Depthetdpaldé ceubs ace
and the depth | f nt
of the moveabl BT an PGS S irRtRye tidelRt Hth s el B B REE"
st opped by engagenent between the | ancet hol der first depth stop

i nt erfacej0sog)f ace, Ii the cdafipeasin cdBIG.tHmotdapén of nopedbit lendeabaldau0s acie
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 inciudes a lancet holder
depth stop interface surface 206 and depth stop 204 includes a depth stop interface
surface 208.

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

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



FOOO8TFG—t TS =a sinplified schemati c cross-sectional view of

configuration 100 of a | ancet hol der and depth stop, as could

concei vably be enployed in a conventional |ancing device.
Configuration 100 includes a noveabl e | ancet hol der 102 and a depth
stop 104. Mveabl e | ancet holder 102 is configured to hold a |ancet L
that includes a needle N. Mreover, noveable | ancet hol der 102

i ncludes a | ancet hol der depth stop interface surface 106 and depth
stop 104 includes a depth stop interface surface 108. Mveabl e | ancet
hol der 102 can be fornmed, for exanple, of a thernoplastic el astoner
such as acetal, nylon and pol ycarbonat e-pol yester bl ends. Depth stop
104 can be f ompobdretifane) @saspibination tharebh eDamyehasI03canbe stdpad, folxbmpR, as

acetal and pol ycarbonate.. [0009]1n the configyration of FIG, 1,
movenent of nﬁé@é’ﬂ?ge%é{%ﬂ%[“aﬁgla aneltiggpbut Areoh Teited P’awna# vAihagyrometer
abruptly stopQ@gwwg?@okg@ﬁﬁm)@p%ggﬁmg@gkge§top interface surface 106

makes contact with (1.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 2Ais
a sinplified schematic cross-sectional view of configuration 200 of a
| ancet hol der, danpener and depth stop, prior to engagenent

t her ebet vie@r3] as canthbeodigutaipadf FIGd 2Aahd2B deweneat afxaovedbladarket holder

vari ous enbodi.pent f the present.inventian. FIG, 2B (s

Cont Cour ot Lon 2058 G redioh o roE A R s rdegeleindh Baskihen subpapaty
the | ancet hols@gped Hasrpeneienthsiwel@NbdteSidier deith BGp ERreFRe FBFAce 206,

t her ebet ween. [0011] Confi guration 200 i ncludes a noveabl e | ancet

hol der 202, adanpsnend(3 andalenthtop imerfaes sutfens 208 fsee Fhy e Duripgsugh an
hol der 202 is Lgur i : le N
Vor cover , - mov e ren P ey daBle e B PO i R Be e
st op i nt er f acdampenkn2d3 RoGeearancdtiptider demh s intérfack Q0@ snddepéipstop mteofpce

interface surg 208. @0;%4Da n 03, can be formed of an

suitabl e soun a'gﬁca?lg?revl# 54 %nﬁr%ghgé%lg?%lera%on and su%sequent s&opplrpé 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,

10014} FIG. 3A is a simplified schematic cross-sectional view of configuration 300 of
another lancet holder, dampener and depth stop, prior to engagement therebetween, as
can be employed in lancing devices according to various other embodiments of the
present invention. FIG. 3B is a simplified schematic cross-sectional view of
configuration 300 of the lancet holder, dampener and depth stop during engagement

therebetween.

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

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



nmatérial including, for exanple, an elastoneric material, a copol ymer
of butadi ene and acrylonitrile, silicone rubber, a visco-elastic
polymer (e.g., a thernoset polyether-based polyurethane) or a

conbi nati on 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,
100131In 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.
decel erated) and then subsequently stopped by engagenent between

| ancet hol der depth stop interface surface 206, danpener 203 and

dept h st dp0lL6ht er f abethe verffgumtig 8f FiSise3 A aml 3B.Bhovedeni ofgneveable ancet holder

engagenent , abl e .l ancet .hol der,.202 i.s degcel erate t.he .
conpresston ofCatpeAEREE e HRriae PR fa SRl lrdPyiBEcompression
interface 206 ofddnpbapt 303Beoikeh Mneétihalier B88ddpaosmminerfatéurfa2A3@ithd2Bpth
The decel erati on and subseq t.stoppi ng of the veahl e | ancet

hol der in t he SRRARE écaégr%ﬁﬁ@ Thipay st 93 %\&@Q@@Wﬁ@ﬁ%%@d&%
vibration andgpgitRg of fr&R APek seRBqletiy S8pieadl gttt AbeRicehlidacetholder
Such a reduction in vibration and?or noi se can al'so serve to_ decrease
a user's per cé¢oppdidepdh stoplintérfage Purfaee AQ andotonty)stapdnteriace syriacesiOpaerhiled
schemati c crogﬁg_secti onal view of configuration 300 of another |ancet

hol der, danpenef and depth stop, prior to engagenent therebetween, as
can be enployed in | anci ng devices according to various other

enbodi ne f the.present .invention. FIG .3B j a Si [jfi \

S ehomar T dOB7RL ! erhl SRR labRHR Db e st shihs oveiTkt lbtet Brldggin the
hol der, danperfnnadesceibgd inmmédield dbdtGe HBORGEIRE ibidiPhahe hyeeh.

[ 0015) Configuration 300 includes a poveabl e | ancet, hol der 302, a .
darmpener 303 SeBPasiseraithe eqndiguratian ol Ap Pech asdwition ¢n wiratigp and/er noise

conf i gur ed t 0choligh e aBTedsc b it sipBGLHEe SR aRdbsify. MoT eover,
noveabl e | ancet hol der 302 includes a | ancet holder first depth stop

interface surface 306 and a | ancet hol der second depth stop interface

surface 3@%1_3] Al 50, 1dEPEESE AR A FIAI A'RE2 B tRSREninPBr thB¥eible 3iet

surface
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

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



100161l n the configuration of FIGs. 3A and 3B, novenent of noveable

| ancet holder 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 novenment 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
interface surface 308 (see FIG 3B). [0017) The decel erati on and
subsequent stopping of the noveabl e | ancet hol der in the manner
descri bed i medi atel y above serves to reduce vibration and noise in
conpari son to aonBguralirn YrdFIGnl)oLinelle ren_resegnlenpeawﬂ@@mfpr enmfighration 200

vi bration and/a% IIQQBF%%@T?I}]&?%%%X %090 ?a%%ﬁ user s perceived

pai n during |ancing e conf1guration o 2A and 2B,
t he novenent of npveabl e | ancet hol der 202 in the dlrectlon of arrow

A i [ t] | t d f ..
Ther of or ol00R® > CORBEGatdh, 00T RGBT GRL Pfledl s sSteafiatiyipstgupgeousty
due to, for exaagbevhed¥mcéitholdRNESPACEHS inE@faE@ét@fa@@Menghé’@ dpeétiiiwidk depth

whi ch noveabl e | ancet hol der. 202 i.s stopped wi || o vary. However,
e oont s o eHerstornel 084sciiina L BF PIch 4 rBerstE Reuort A0 L),

l'ancet hol der d%fﬁ%eﬁéi‘ 2bhR c‘éhﬁ;?&&édoéhu%g AL deRPitidn T&e%&ﬂe@ﬁ& ﬁ!n}!et%ﬁgpﬁﬁll
by direct contact between | ancet der second depth stop Interface

surface 307 artbe tepantens phipe nmweabﬂ@becesm@dertlmtgpmm Fomreenfigeratione300 (line
potential for L rc'oﬁ‘Béi! df}%mga}& Qﬁ]&ﬁhﬁ tﬁlgtom E[cggﬁ/r? Q 588 %;a%ggse&efeleratlon
'S

hol der 302 i s St’oppe 'S C arac Ic o con dra
300, configur aif m@vea Ol angey hdlder 302 fuatik Ienbeshoidzee stdoad dejjth sp éatsﬂf:mp putfigpe

of noveabl e | et . hol der 20 | el ene

can result i narazgéak%‘io%aqW’éﬁd?ﬂ(ﬁéﬂﬁgﬂ a8?)g¢% eolfflq?ﬁgg émﬁ%me

| ancet hol der tB@@n&yVa@atyaglsldmbmaéheb aﬂSeIAs PRviREYy966Re e deRldatihop

interface surface 307 and th stop interface 308, [0019]FIG. 41is a

sinplified gr al%m@wab@lwcrﬁv@ldea%@ttowtéFf@@lpltlg/seagesao benedieialll resuce whigtion
posi tion for ;aflﬂafloﬁﬂdﬁé cﬂft'irnﬁgng{ﬁgo tgglg%fzglg%f)? Sty gﬁ&?néﬁfo{”ﬁxe deb&Reradon

i s hypothetic nat ur e y to $cale and
i ntended for oésenfigutations 2dnd3p0 Heppoximately pod mecroséaordd.| represents
| ancet velocity in the absence of a danpener (i.e.,

[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. 5isa
simplified perspective view of compact lancing device 500. FIG. 6 is a simplified
perspective exploded view of compact lancing device 500 and FIG. 7 is a simplified

cross-sectional view of compact lancing device 500,

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



—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 L1 of FIG 4). For configuration 200 (line L2),
danpener 203 is conpressed, causing decel eration of the noveabl e
| ancet hol der until the novenent of the noveable | ancet holder is
stopped. For configuration 300 (line L3), contact of danpener 303
with depth stop interface surface 308 causes decel erati on of noveabl e
| ancet hd0®38} 302 WRefarting @rides. Ttbrodeh 1 5 ecmpakbt deping dstiopStthineniace

surface 307 kes tact Wt ept h stop.jnterface surface 308 e
1G58y e R e B nganat i BBk e it BESEm 0P e
As previ ousl yFH®tead paitidelafleaedreial hevhaiém 508 avEy g il eehdnavie €10, A Qdueleling
prior to its stopping.serves, to begefi cially reduce vibration and/or
noi se during MSARENIE & ang gidempenepats-non-1imiting, duration for the

decel erati on of configurations 200 and 300 is approximately 300
m cro-seconds. [0021]FIGs. 5,6 and 7 are various sinplified

depi cti oh®24F a cofApaeseribedriedplgil Bdovcleumbingaeesbenism g1 2.rminseveshiian y
enbodi nent of : i i I i i infi.e .
perspect ve viShratt BTN OB o pr R B b et i g,
sinmplified penspedeimet tiexp kaoghe dita)icembeinaed vithct lah@nh{rohshoshanin EEGH60

and FIG 7 is, a si j fied, cross-sectional. vj of,.co ct | ancing
devi ce 500, [t chetg SRuEleSR AR feinggeried o o8 BHBRY bty
conmpact | anci mgekdaninCcH 299Eoriighied GorU@Richink @llarkcet sackidaPERRAlQF tHehshcet

| anci ng devi ce engagi ng.(contactjng) a depth stop_of the |ancing
devi ce. FIG lBnsesaiggetsie. nleprmmg deechayans > Qis cppfigred foparnpng gqsepact

conpact | anci pacifeNiv& 0 prbfo friRfhEhndifeddAINED Shridias 1 8RARTET | ,
contact with) the depth stop. FIG™ 10 is a si 111 ed cross-sectiona
vi ew of a poranddrigest nRicgnign § Fhimeoiftdured thagthate thedulge! hemprstiiaasing w

B-B of FIG 8, Fl 1% i i jfied cr sectional vi ew a
portion of FI @‘fcﬁgpp'o#]u}ﬁetr %F% %@gﬁedéu sﬁgﬁ%ﬁ%_&?}a&g eB ar r %r\l/ﬁgﬁfeéqlé dypedo
9. [ 0023] Ref siect (ig., predbefisinefmetdie peigiratich depthnpmahe faggeesitty devi ce 500
i ncludes a
[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,
adistal end 516, a first surface 518, an arming mechanism orifice 520, a trigger
mechanism orifice 522, a second surface 526 and a gripping feature 528. Second
surface 526 may be, for example, flat to prevent compact lancing device 500 from

rolling when placed on a surface.

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

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



housi ng 502, an end cap 503, a finger cap 504, a depth adjustnent
mechani sm 506 (see FIG 6 in particular), an arm ng nmechani sm 508, a
trigger nechani sm 510, a | aunching nechani sm 512 and a danpener 513.

[ 0024] As described in detail below, |aunching nechanism 512, arm ng
mechani sm 508 and trigger mechani sm 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

wi t hin conpact | ancing device 500. In this regard, |aunching
mechani sm 512 is configured for |launching a | ancet such that a needle
of the lancet lances a target site, while arm ng nmechanism?508 is

confi gured forpomoﬂﬁ Roof ney M“H@?%@%@@amnﬁﬂp@bin@@@iﬁqfﬁ t he
l'anci ng devi ceydsir 502 REA Ao B@fohﬁéﬂ‘&f@bxﬂg}q%ﬂ?&lnJt&ﬁ@ﬁﬁ%lugigg%of SRR

mechani sm 510 is configured to actuate t rrng o act nci ng
devi ce 500. Fuolypeanyiane, higegensitappltiesthytenst poipehthans rihsBee poprlond rugbered

for a user to e i.e.., edet er n et.r

ot o the t ar vy ap@EERahEIoM REteal S HefoR FATHRE S0P P IE Rty
sui t abl e ?] i zg Mfaﬁamecb&?:bewfeéloﬂ'gead pigces @tlifaeldretgmeﬂj ﬁltmioph@amy whldedad ymﬁpﬁt
a user's hand an as, therefor typi.ca t . non-lipiti engt

in the range JPEeHET IRIEHS S@“SH}& Si]ﬁd%’é?x%/ ; ieE‘éPP‘gﬁ?ﬁh‘Wﬁ)‘ﬁg P&ﬂstc?‘g&l thf"i’ii
in the range Q:fa%g?RHﬁhiéﬂnﬁWm@b@ﬂ@bﬁedaﬁingmr SHatpla gheMRasdon R WeldihS or

beneficial int it requires |less storage space and is |ess

conspi cuous t HaP-Ebleresi onal |y sized | anci ng devi ces. [0026] Housi ng
502 is generally cylindrical in shape and includes a proximl end
514, a distal end 516, a first surface 518, an arm ng nechani sm
orifice 50028]a tri dimer capcidiis datachalbly comedadio callaeidn dFinger fapdd4 Hivdudes

and a gripping.feature 528..Second surface.526 may. b or.e l.e,,.
't o oF ovesen Tl WS F ey S G50 FB APRine P ik P EGupich
on a surface. alftei/rdelile passgs itihgdaiings, cotiraghgidoindessamihgaisef fehitugs 936

mat eri al s i ncl uding, but t limted to, polycarbonate, polyester,
pol yst yrene, 6639£§Wﬂ%9”5@§yacetal, pol yi m de,

10029] Depth adjustment mechanism 506 includes a collar 540 and a guide member
542. Collar 540 includes a collar first end 544 with collar rim 546, a collar second end
548, depth setting indicator (not depicted), recesses 551 and internal spiral thread 554.
Furthermore, guide member 542 includes an aperture 556, external spiral thread 558, a

guide member groove 560 and outer protrusions 562

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

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

retraction spring 590.



pol yket one, pol yuret hane, pol ybutyl eneteraphthal ate and conbi nati ons
t hereof. Housing 502 can also be forned of sem-rigid materials

i ncludi ng, for exanple, polypropylene, high-density polyethyl ene,

pol yur et hane, ethyl ene propyl ene rubber, polynethyl pentene and

conbi nations thereof. If desired, housing 502 can be easily

manuf actured fromtwo el ongate pieces that are glued, ultrasonically
wel ded or snap-fit together to create housing 502. Proximal end 514
of housing 502 is closed with end cap 503, which nmay al so be attached
using, for exanple, glue uItrasonic melding or snap-fit features
[0028]F|n r cap 504 i etac cted to,co r 40 Fi

cap 504 iiPRLdes o¥PKea %@hgﬁ‘? rsgd inc Frprognghen P&&%ﬂ hfissh

openi ng 532 thalRl ﬁbrﬁsmswg laede/ﬂa ﬁ&llﬁv %&H&?ﬁ%nﬁﬁﬁﬂt @ur%@ %@@ a@@édnagurface
I ancing), collar en agrng end raised features 536 and
)

i ndent ati ons 6¥g.ara @r}ttmﬁwrdhfoﬁxamdﬁblnmmn RBGiashit 60 aitipatiainieg a
| 540 t
oL 2 a%a0 A e 05 BRRFacPdR:  Gobddlon P REHPS ARl Bl b <

i ndi cat or (notlooka mbedion 6l8desthaprdectionnst 620).e Moakatdplanedt holderssa also
554. Furthernpre, quide.ne ., 542.1ncl ude a r xt erna
spiral thread88ge sgpéojﬁfff%égﬁg%ﬁcta&} §n§§6§g§?8%géfé 8&3 pdil‘bns
562 10030] Deppditiadryist ment nechani sm 506 al so includes a depth stop

interface surface (elenent 624 descri bed below) on a depth stop 644.
Arm ng nmechani sm 508 i ncludes a handl e 564, an internal groove (not

shown) angh33 ]3 I nt eH‘Q@rthxﬁfo%ﬁSEdRHé ﬁah%ﬂty(cfflt}%%oﬁfﬁbnéﬂQWl)om phét 188H g device

nmechani sm 510 i ncludes a body 5 I gger button 576, a spring
el ement 578 ahy, detalkatqﬂihermrnr%on aq@@smionau@&mqhgzompom wxﬁ@mbc

includes a oy e?gr%eﬁ wﬁﬂ%%knlgg égoé@h I?ug%gﬂ% o'f?zgml?lg eﬁ(c 3“1%1}] %08 ais

| aunch spring fIrst an second respec
retraction spvisibg td9@ser through armmg mechamsm 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.¢., housing’s first surface 518) as,
housing’s arming mechanism orifice 520 in order that a user can operate both trigger

mechanism 510 and arming mechanism 508 using one hand.

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

lancing device 500 with one hand.

‘[6036] In the embodiment of compact lancing device 500, gripping feature 528 is an

indentation in second surface 526 of housing 502. However, once apprised of the
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[ 0032] Moveabl e | ancet hol der 582 includes proximal end 592, a distal
end 594, a first hollow portion 596, a second hollow portion 598, a
first surface 600, a second surface 602., a radially and outwardly
expandabl e portion 606, a slit 608, a lip 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). Myveabl e | ancet
hol der 582 al so includes projections 621 that retain danpener 513
(see FIGs. 8, 9, 10 and 11 in particular). [0033] Having introduced -
the majority of the conponents of conpact |ancing device 500, details

of the interaction.and functioning. of such, conponents w,l | .now

descri bed wi ¢ FSPt drgRsise dhoseFllied f%%%wghreﬁg?m& tht Eripine Gretusg gfﬁnfan
nmechani sm 508takg azg)i $ilithble féreh, Shdpe OF tek kOB cal ¥ BB JRFRAP b fAbR midtdrfa®)
520 of housing 502. Handl e 564 of arm ng mechani sm 508 protrudes

t hrough ar mi nichdigapitant bnited Weorsxy MpsaPrOFRBIS P Fecesrgs snthe sarfacs 9fi ng
502 and on thg, hausighg' s first surface 518. A user slides handl e 564
proximally to arm-conpact |ancing device 500. [0034] Tri gger nechani sm
510 is accessible to a user through trigger nmenber orifice 522 on

first sur 518 . h in . L. gger er..ori.fi.ce 5 1S,

cl ose pr SUIF, o Mo RE e 582 poarally SAPRs i 158 AR S kg
fi (r]I st Slﬁr f acep&ditn 599&andhs@tztﬁaidm@})lsw%bﬂ‘io_ﬂg98r\3‘ﬁjsuzseuirl1 5tfﬂ_1@pliogilng£ aﬁcﬁﬂlstfahqnds
order that a user can operat t tr er nLsm and_ al n
mechani sm 5085%?_54449‘538&?%% Y, Pge@siahieg%&ﬁhhr@&rgﬁ%&e&rfas eargle. o)
shown) for | apgétMelIdw p¥iidhBbEcttend it HovEdMiOlRdet hEIHEFRY aEﬁH?i%{atel a third
orifice 522 near distal end 516 on first surface 518 of housing 502.

In addition, ®ohsilwgnsofon pedxiraesnd S92 foplitalgnd 624. Sesomblpllon posttemPs
surface 526 o ' . [elaY] e
528 are in op%%§?¥?gﬁgFé}%?%%?%ﬁgﬂﬁﬁ%ﬁgaﬁgﬁdﬁ%“@%%ﬂgﬁéﬁﬁ#ﬂgﬁé§g§§@%on
576 such t hat distaberer59d ampeasndl gnd)5920 [anochopeang bt is dovptedtat least phimiglly

device 500 with, 0 and. 03 n.t he enbodi nent . of compa Jancin
devi ce 500, g‘fv;hb i Hﬂ%B%WQLgxog géél gu rMore, movea&e lancet%o er %2 15 contllguged
such that a lancet (not shown and that includes a needle) can be removably retained at

least partially within second hollow portion 598,

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

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

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

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

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

while launch spring second end 588 engages an internal surface 616 of moveable lancet
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indentation in second surface 526 of housing 502. However, once
apprised of the present disclosure, those skilled in the art wll
recogni ze that gripping feature 528 can take any suitable form shape
or texture (and can be fornmed of any suitable material) including,

but not limted to, one or nore protrusions or recesses on the

surface of housing 502. 100371Moveabl e | ancet hol der 582 is generally
cylindrical in shape with first hollow portion 596 and second holl ow -
portion 598 disposed at the proximal and distal ends 592 and 594,
respectively, of noveable | ancet hol der 582 (see, for exanmple, FIG

7). First hollo i on_.596 ext i nt o noveab ancet hol der 582
Zbpr oxi it ol y TRFRTEA{sET FOnEaat by e &) (ORTPGRE nt O BRGTE B DS Brdta
end 594. Secorfgkch @) hoVeabRTaricohodR3 532@1&“%33&11611 of ARMEA N Bie k136 of from

hol der 582 approximately a third of the distance fromdistal end 594

to proxi mal efBoWERS noxkdidA 299pndsgng gretsrably Femabautdl.d pamgs tphpeunds.| jp
W thin first LP 1 , ¥l | r
552 1 5 conti gur el e e L P e g D sma
needl e) can beonenisicatithlavrshaspriagiS&t thershy consrbutinglte thewpmipheinese obrodhpact
hol | ow portio : Distal end 594 includes a radially and
outwardly expg?\ngg‘%ldnggg? I'on 606 with a slit 608 configured such that
| ancet (e.g., a suitable comrercially avail able | ancet) can easily be

inserted | and renoved fro veabl e | ancet hal der 582 .

6056 b P, 2 oo REERER apipa U s R s B Pt B cppimfagentiolppes
retraction spibeRg@e®@GhihgdmesHanRENSHsNEd hfvedblOlasdet Roll@ 30 O RietFidtiof Bt 2
of noveabl e | ancet hol der 582. First surface 600 i ncludes a cam

surface 612, a8y rellsoveably lansetheldsr 6% brek aftergrlancgbliss baen lgnnakied into a target
(e.g., to rea I : i i I ol
570 Second- ooy SeabBB Y i HoRinGl G Mnc A 1RIGR, st QAR BF RS
al ong with cansingfdaviec iPardipgevdaisrdasiioreds fomfnenetrdting tidumigagsi@mani ng
and, o1 9967 19, GREGA. 8APusBR sHbld R SRBR PRl B bR boeac
hol der 582. Lausitdn afier landhig. rGre et df EBGctGpARSSHNs b enghgbd byiihhee

of end cap 503, while 4 apnch sprin seconld end, 588 %ggﬁges an |

i nternal surf g{?&ha@isgl B cﬁ\g\pg am%@g pgmact ancing device 500.” Rétraction spring 590

can be formed from any suitable material including plastic materials (such as

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

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

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

springs.

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

surrounding relationship to moveable lancet holder 582. Internal raised portion 572 of
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hol der 582 (see, for exanple, FIG 7). Launch spring 584 typically
applies a spring force to noveabl e | 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 nent 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. 10041] 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 pul |l s  noveabl e | ancet hol der 582 back after a | ancet has
been | aunched &Hing mechanign o0& pneagesprapadhel ©eiretign ppng Y90 dwing srarng ef

| ancet hol der cg@%ag%ﬂgpg#§ﬁe 9(50,%9&%&}1&@6@&»@9 devi ce 500 and

prevents a | an nee rompenetrating the target site a second
time. Retraction spring 590 also returns arm ng nechanism 508 to a

rest posi | af t er, i ng..: epd of ragtion i i

al so enga@g‘gﬁ by ar I%lé}n%%%éﬂ&ﬁgcﬁxlog%?%8§maberap%3§n§?t%oﬂ]&éer 8%{?3 e{%ftglsgﬁacq%g
devi ce 500. Rehdvactithirarsiprernigd gfnd0e ls&hintgaidfemaffﬁﬂr F4mm?ga@uiemgdte
material includi,ng, plastic materials (such as polypro ene an

pol yester), M@Fgwgtﬁgg'i iﬁ%lnﬁﬁm%ﬁﬂf’oﬁ%&ﬁﬁrﬁg’fﬁ EWES’E W@g%?“of@b‘ﬂﬁtﬁ“a‘tfnch
spring 584 angiikabl€land@hbRier S8 duditlg abeBRApRR 1meRE Aevive 540, thereby

e
danpening material that aides in danpening at |east one of sound and
vi bration dur iredycingryitraiéen aadion paip peneeivedlit 2 w§t.mat eri al s may i ncl ude,
for exanple, a polyneric material such as Teflon, silicone, nylon or
any conbi nation thereof. Launch spring 584 and retraction spring 590
may be cdifpdBt el y driggamidchidism 6 bt eenasllyaintehiallk nlesgate, fring-shazdpind, i n
t he range of about .0.005 mllineters .to abou .01 A ers by
b oceases. knofBptch oS RemEaa fakind BTeibisdireathols s L kieste. ” i p
or spray coat int@h&isnh810 &fiese 16ttraly betnof Ia;hgﬂmﬂzamgeelawms hbisidd s,
springs. Launch and retraction springs that have been at |east

partially coated with a danpening material are hereinafter referred

to as darm@{ehﬁd SPr kpGss elgﬁé}g%bé\ﬁfﬁﬁé}%iﬂ@%ﬁrﬁm%eﬂ s%rigﬁ‘g{]’/gcﬁt%gg[eé

hol | ow and ongate and is disposed in surrounding re
nmoveabl e | ancéutierod e Sps8e clemanicy78 ghgagas seulsystice 6 Brwharoofpact lancing

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

of compact lancing device 500.

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

moveable lancet holder 582 to move toward distal end 516 of housing 502.
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arm ng mechani sm 508 engages one end of retraction spring 590 during
arm ng of conpact |ancing device 500, as is described bel ow

[ 0044] El ongat e projection 618 of noveable | ancet hol der 582 is
adapted to slidably nove within an internal groove 560 in guide
menber 542 that engages elongate projection 618. The internal groove,
therefore, Iimts relative rotational notion of noveabl e | ancet

hol der 582 during use of conpact |ancing device 500, thereby reducing
vi bration and/ or pain perceived by a user. [0045]Trigger nechani sm
510 is generally internally el ongate, 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 5@%43][ 00465t AGusth@irBitchdnist FIinaBleSa iRy stk detdrindid 2depthuter
surface 577 of trlgger button 576. Spring el ement 578 engé%$s cam

surface 612 whepdle srsaetion Wl ﬁggeawr EEEOEP; 84 dciuddgs PRRBIngHViRY 2 lancst

slidably enga
| ancet hol der Q{E?)eg%lgm agiﬁitr h?é&dwﬂltﬁg{llg%mg?sihsosfjuggHgg%g%ygﬁﬁérgpot h

the armed and fiigeeeipddiand mtateftipmy poll Biceni ascawayHoim boussgt 02syrenng
el ement 578 ig §1ac nngrém%eégaﬁn)}gq?%%j dé’lﬁ' c[ag bh ?&rﬁ'fe@ | g %ﬂyasﬂ &1 nﬁl\%ﬁ%all aﬁgigg,rbut

posi tion, but grea
button 576 is fokimiteditd, partiﬁll;aﬂ@diblapwlgmbﬂseuélﬁa%@elychﬂ)bﬁiﬂﬁ 048RS, or elastomeric

Therefore, the t |cal on, spring ele 578 is | ow .g., les
than 20 grams)nd Yials erﬁs E’ghﬂa@f" |O% SILFRRS § "@vﬁle Injger %?Pf?@a?s TegEsc
i nproving the ﬁiigéﬁ&b'%ﬂ )Sarpi(sjptféﬁﬁma&etfoﬁrﬁlﬂ%ﬂ%g%de%t&z@@nce?rthé}@@' allowing a

mechani sm 510 can be forne ded) in one piece, thus
reduci ng the renesile befreraeied@ ﬁﬁ@méﬁwﬂ§ﬁﬁépﬂfylng t he manufacture of
conpact | anci ng device 500. [0047] When conpact | ancing device 500 is
arned, latch rim580 of trigger nechani sm 510 engages projection end
620 of el BAdlte pr@]oﬁalténgngiﬁg&mﬁd af fingegyeap b is configiBedtownsde With eoliar fiyst

to at Ll en s fired (i e |
0 ob 9T 08051 D50 By bA0E ok DLESE, ol e h0°
proj ection 61&n ﬁlﬂwmpmﬁﬁbﬁc@rﬂe Ging ek sbes SEET chDarB20 e RaBv@fettures

di stal end 516_of housin [ 0048] Dep th adj ust mrent nmechani sm 506
enabl es a user 8511 TESEASE pﬁ%vuée tQEE albqgmssmn rom finger cap 504 to collar 540 so

that the user may rotate the finger cap to adjust the depth setting. An undercut 552 on
inner proximal end of finger cap 504 and a plurality of protrusions 553 on distal end of
collar 540 engage with slight mechanical interference to provide for detent-based
retention of finger cap 504, yet facilitate easy removal of finger cap 504 by, for

example, tipping to one side or pulling off.

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

generally hollow cylindrical shape.

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

However, any attachment means known to those skilled in the art can be used to secure
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needl e penetration into a target site. Finger cap 504 incl udes
opening 532 for a lancet needle to pass through and a plurality of

i ndentations 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 aci ng | ancets.
Fi nger cap 504 can be fornmed of any suitable material including, but
not limted to, partially flexible polynmers such as pol ycarbonate or
ABS, or elastomeric 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 |ancet to be

removed al ong wi, h fi cap 504. | ar i ng.end 534 of
SR AR A R R R TR R S

Col | ar engagi ngnedfidesadd ultsbiic@eldmgp! ural ity of raised features 536
for engaging with a plurality of correspondl ng recesses 551 of collar

540. Rai sed features 536 and recesses 551 provide torque transm ssion

fromfing PP 50%&%&9&5&%&%@ 5§4Ja Al thl Bﬁ)&ﬁ’ﬁfeﬁeeﬁg?fﬁéﬁaﬁbﬁ When finger

finger ca to adj ust t An under cut on I nner
proxi mal end oéapfSOﬁgaalotameaiper feiandesa53|6leug@blwr5h @ilaqbsmtﬂaeslﬁmsrlwﬁhnﬂ

di | d of h rf
o provide for iEeepeRaiaRer ot Tt s ENERY B o OOt 576 Bifaee

facilitate easstéredeyiedl tmfead‘ 3804 1guida mebidér $12, theby ey fnget dapB0Ngwhp
one side or pulling off 0050@006%4@1 540 i n¢cl udes an_internal spiral
thread 554 t hatfoBAGiRwEd Apgine deiianse 2 sprdlapeneiptesintogsareet
(which is essegl aIIy an external spiral thread cam surface) on guide
menber 542, a collar rim546 on collar first end 544 and a collar
second end 548. CoI | ar 540 can rotate and slide relative to housing

502 and gg@?‘ﬁ QUi de Ar{en‘ﬁnﬁém@g%gﬂ Oﬁeﬁgﬁrﬂch%lm s} @ 2%1&%!1319 %’15& ﬂ)lder %%2

shape. st at i onar atirve
| ancet hoI der d&8ar Bip mtltgardlalmeglhguﬁ%arrﬁbbeqmrﬁmabe fortieéd of nglélrnmratsace

of housing 502 via o Si Q no sh that mate with

recesses (not EﬂB&H? %Hﬁn?tﬁ %eﬁlﬁ%rpog'ﬁ?tﬁ’ B’m%%fspﬂﬁs%rﬁﬁe’ PRRGRNAS: |

any att achmentpoleeaal, isigitidé, olyResse, qalslyhﬂe&dn¢ polyhgylehdterggtihdde bS ed to

secure quide g;ger S\/réto housi ng %ﬁ{l i ncluding, but not limted to

a pin, a screv? e %reaﬁqdi\rmuewg @m\ﬁgﬁdp%ef ‘mechanism 510, moveable
lancet holder 582, collar 540 and guide member 542 can optionally contain lubricating
additives including, for example, silicone oil, Teflon or graphite to reduce friction (and

resulting friction, wear and vibration) therebetween.

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

produced such that the user perceives less pain.

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

reduction.
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[ 0052] Rot ati on of finger cap 504 adjusts the depth of needle
penetration. Wien finger cap 504 is rotated, raised features 536
engage with collar's recesses 551 via a spline interface nethodol ogy.
This causes internal spiral threads 554 of collar 540 to engage
external spiral thread 558 of guide nenber 542, thereby noving finger
cap 504 away fromor toward housing 502 and changi ng the distance a
needl e penetrates into a target site. [0053] Arm ng nechani sm 508,
trigger nechani sm 510, noveabl e | ancet hol der 582, collar 540 and
gui de nmenber 542 can, for exanple, be fornmed of rigid materials

i ncluding, but not limted to, polycarbonate, polyester, polystyrene,
pol yam de, pol yacetal, polyimde, polyketone, polyurethane

pol ybut yl ﬁmsé]eraphtbﬁh@%ﬁbﬁim@@t@ﬁbﬁ@ldﬂ@% 3 u?ﬁfll thé mmstaFﬁh@fﬁc§m
508, trigger mechani sm 510, noveabl e | ancet holder 582, collar 540

and gui de nenbdpstsig aéaﬁompw@haf depthedinsament maghanisay 306gnd dsi dampeser is
I ncl udi ng, for; }lgggafgalaﬁ bei?lF l.rétslﬂél?or%bveaiarﬁflé @ia&%@?%ﬁe&e? ok SR Fe

friction (and iction, wear ration) er €bet ween.
[ 0054] Referri ngndanstopdm fhosd skilletign e Gd, th8 ;ie]ﬂh stof) irderfhce Syrfabe mhd darpeaeendan

t | 500 d aft b I hed
C e e B 0B st RSl BB a0
of danpener S5lkduving br stafidhsdrRp i nterface surface 624. Danpener 513

slows the velocity of the lancet (i.e., decelerates the |ancet) until
the velocity is zero, thus advantageously reducing the vibration

and/ or nojgas7jpr oduggd, sugh ﬂmlgér% M@%m{gei rﬁ@ﬂ]w%dﬁffﬁaxﬁﬁdn@d lancing
[0055] Darrpener 513 can be forne exanpl e, an el astoneric

material, a cosetrdimgito af exsupiay embochmntav@ ﬂylmpntrlnvmlosu Method 00 includes

rub b er, Sor b Otlﬂgiﬂgﬁ?z[nc 3639‘85’? a[f\'?) %Egett B?er g gh qu?aq %qug?argar ﬂ? qs & forth

O-ring. Use of erance erances-in

range of 0.000bstepdh@s to 0. 003 i nches) aI so aids in vibration
reduction. [0056]In the enbodi mrent shown in FIGs. 5 through 11, the
depth stop interface is

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

of the lancing device (refer to step 730).

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

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

invention described herein may be employed in practicing the invention. It is intended
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illustrated as a conponent of depth adjustnent nechani 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 in the art,
the depth stop interface surface and danpener can be di sposed on

anot her suitable surface of the |ancing device such as, for exanple,

t he housing or arm ng handle. [0057]FIG 12 is a flow diagram
illustrating a nmethod 700 for danpened | ancing according to an
exenpl ary enbodi nent of the present invention. Method 700 includes
urging a | ancing device against a target site, e.g., a dermal tissue
target site, as_set_forth in step 710. [00 Subsequent] y, | aunchi.ng
L hveanl e | antat o L RBITES RS Rag BF gt Pl B ea A bR g
the noveabl e | aBGeds Withit @ic STOYES thAValaind M8 thedr dgivafhis®e cBPer&PhedBy.t h
in step 720. The target site is then lanced with a | ancet held by the
noveabl e | ancet hol der whil e danpening of at |east one of sound and
vi bration occurs by engagenent between a | ancet hol der depth stop

i nterface, danmpener and depth stop interface surface of the |ancing
device (refer to step 730). [0059] Once apprised of the present

di scl osure, one skilled in the art will recognize that nethods
according to the present invention, including nethod 700, can be
acconpl i shed using | anci ng devices according to the present invention
i ncluding, but not limted to the | ancing device of FIGs. 5 through
11 and | anci ng devi ces enploying the configurations of FIGs. 2A, 2B,
3A and 3B. In addition and if desired, any of the beneficial
characteristics and operating features of such | anci ng devi ces can be
i ncorporated in nethods according to the present invention including,
for exanple, nethod 700. [0060]1t should be understood that various
alternatives to the enbodi nents of the invention described herein may
be enployed in practicing the invention. It is intended that the
followi ng clains define the scope of the invention and that
structures and nethods within the scope of these clains and their
equi val ents be covered thereby.
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Clainms 1. A lancing device conprising: a housing (502); a noveable
| ancet hol der (582) disposed at |east partially within the housing
and configured to hold a | ancet; and a |aunching nmechani sm (512)
that includes a |l aunch spring (584) and a retraction spring (590),
with at | east one of the launch spring (584) and retraction spring
(590) being at least partially coated with a danpening materi al ;
wherein the noveabl e | ancet hol der (582) and | aunchi ng nechani sm
(512) are operatively connected to |l ance a target site with the

| ancet. 2. The l@? tﬂg_device of claim1, wherein the |aunch spring
has been at |eas % lally coated with the danpening material to a
t hi ckness in the range of about 0.005 mmto about 0.015 mm 3. The

| anci ng devi ce clai . ' ening material is a
pol ymeri c mat er?ia'l . %lgﬂ}%@qj\gﬁgﬁéchgﬁﬁ% -claim 1, wherein the
retraction spring hashessingt(50&2)st partially coated with the
d . terial t i - .of _abqut  0.005mm t
danpeni ng mat eri a énﬂﬁé‘éﬁl:b'?ﬁﬁﬁe‘tHoﬁ@@r(ﬁ%lgpogeglétleast e

partially within the housing and configured to

hold a lancet; and

a launching mechanism (512) that includes a

launch spring (584) and a retraction spring

(590), with at least one of the launch spring (584)

and retraction spring (590) being at least partial-

ly coated with a dampening material:

wherein the moveable lancet holder (582) and
launching mechanism (51 2) are operatively connect-
ed to lance a target site with the lancet.

2. Th_t? lancing device of claim 1, 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.

3. The lancing device of claim 2, wherein the dampen-
Ing material is a polymeric material.

4, Th? lancing device of claim 1 . Wherein the retraction
spring has been at least partially coated with the
dampening material to a thickness in the range of
about 0.005mm to about 0.015mm.
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5. The lancing device of claim4, wherein the danpening naterial is a

[ [ [ f claim1, wherein the
[ terial. 6. The lancing device o : -
Pglygggzgnngpring and the | aunch spring are coathSﬁ;:PotggOS?npen g
material to a thickness in the range of about O.( e Ganmoni ng
0.015mm 7. The | ancing device of claim6, wherein np

material is a polyneric material.

3. The lancing device of claim 4, wherein the dampen-
ing material is a polymeric material.

6. The lancing device of claim 1, wherein the retraction
spring and the launch spring are coated with the
dampening material to a thickness in the range of
about 0.005mm to about 0.015mm.

7. The lancing device of claim 6, wherein the dampen-
ing material is a polymeric material.
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