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| NVENTI ON Field of the Invention The present invention
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and then blood is channeled up the lancing elenment to a
sensor elenent |ocated at a proximal end of the

| anci ng el enent. Background of the Invention In in-situ
testing of blood glucose, a glucose neter is placed
agai nst the skin and blood is sanpl ed and neasured
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t he gl ucose senBACKSROUNDIGF THEINYENIHOMNNed in a neter
adapted to launch the strip and I ancing el enent

conbi nation toward the skin where the |ancing el ement

f or neFicldoftiedhwnitin. Bl ood or other bodily fluids such
as, for exanple, interstitial fluid, may then be
extracted fromthe incision and noved tqg the gl ucose
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to tpakerhvad ofthalnyehtion( e. g. gl ucose) |evel s, reducing

the total blood required and, therefore, the incision
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lancing element combination toward the skin where the lancing element forms an incision.
Blood or other bodily fluids such as, for example, interstitial fluid, may then be extracted
from the incision and moved to the glucose sensor strip where it can be measured using, for

example, an electrochemical process.

When lancing skin using an in-situ test strip, it is desirable to ensure that blood
be transferred efficiently from the incision to the test strip, using as little blood as possible.
Efficient transfer of blood from the incision means that more of the blood is actually used to
test for analyte (e.g. glucose) levels, reducing the total blood reguired and, therefore, the
incision size required for the test. Smaller incisions are particularly desirable because, in
general, it is desirable to reduce the pam experienced by the user. Further, smaller incisions
generally heal faster and are not as likely to re-open once healed.



Thus, when using an in-situ test, it is desirable to
create an incision which is very small while
maxi m zi ng the anount of bl ood generated by that

i ncision. A nunber of factors influence the anmount of
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waodgoaesge annot be controll ed. One of the fraTAS293/M%MS6N
reduces the anount of blood available at a particular
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Tn a method of lancing skin according to the present invention, the lancing
element is inserted through an outer surface of the skin to obtain a sample of blocd. In one
embodiment of the invention, the method includes nsing & lancing instrament having a
sharpened end and a fluid channe] extending from the sharpened end to a sensor attached to a
proximal end of the lancing instrument, forcing the sharpened tip of the lancing element into
the skin to a first predetermined depth, wherein the sharpened tip creates an incision in the
skin surface and a wound below the skin surface and completely withdrawing the lancing
element, including the sharpened tip. After completely withdrawing the sharpened tip from
the incision, blood is drawn through the channel to the sensor.



WD 20041041088 PCT/ US2003/ 034456 In a nethod of | ancing
skin according to the present invention, the |ancing

el enment is inserted through an outer surface of the
skin to obtain a sanple of blood. In one enbodinent of
the invention, the nmethod includes providing pressure
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{ohigtained throughout the remainder of the procedure. In this embodiment of the invention,
the milking ring provides a pressure sufficient to facilitate the flow of bodily fluids into the

channel afer the reinsertion of the lancing tip into the wound. In one embodiment of the
invention, the milking ring provides a pressure in a range of approximately 0.5 to 1.5 pounds.
In a farther embodiment of the present invention, the method may include positioning the
milking ring against the skin for a predetermined period of time prior to launching the lancing



m | king ring against the skin for a predeterm ned
period of tinme prior to |aunching the Iancing 3 WO
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enbodi nent of the present invention, the predetern ned
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appended cl ainms. A-better understanding of the features
and advantages of the present invention will be
obt ai ned by reference to the follow ng detailed
description that sets forth illustrative enbodi nments,
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Figure 2 is a perspective view of the top layer of a lancing element and strip foruse in a
method according to the present invention.

Figure 3A is a perspective view of a lancing element tip immediately before penetration of
the surface of the skin.

Figure 3B is a side view of the lancing element illustrated in Figure 3A.

Figure 3C is a perspective view of a lancing element as the tip of the lancing element begins
to penetrate the surface of the skin.

Figure 3D is a side view of the lancing element as the tip of the lancing element begins to
penetrate the surface of the skin.

Figure 3E is a perspective view of the lancing element as it reaches its full depth of
penetration beneath the surface of the skin.



Figure-3F is a side view of the lancing elenment as it
reaches its full depth of penetration beneath the
surface of the skin. Fig 3Gis a perspective view of
the lancing elenent after it is fully withdrawn from
the skin. Fig 3His a side view of the |ancing el ement
wbbemiodiessi s ful ly withdrawn fromthe skin. PGHE03/033456) o
a perspective view of the lancing elenent as it
re-enters the surface of the skin through the incision
created during the first entry. Figure 3J is a side
view of the lancing elenent as it re-enters the surface
of the skin through the incision created during the
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tip 22, channel tip 24 qﬁgrﬁﬁiﬁvﬁﬂﬁqﬁgﬁl 21.

Figure 1 is a perspective view of a lancing element and strip for use in a method

according to the present invention. In Figure 1, lancing element 15 is connected to sensor
strip 100. Sensor strip 100 may be, for example, a ghicose sensor strip which uses
electrochemistry to measure the amount of glucose ina bodily fluid, such as, for example,
blood or interstitial fluid. In Figure 1, lancing element farther includes lancing tip 22. Sensor
strip 100 further includes first electrode contact 10, adhesive layer 11, conductive substrate
12, vent hole 13, analyte sensing layer 14, second elecirode contact 17, insulating substrate
18, insulating layer 20, registration hole 23 and working electrode 36.

Figure 2 is a perspective view of the top layer of a lancing element and strip for use in
a method according to the present invention. In Figure 2 top layer is formed of conductive
substrate 12. In the embodiment illustrated in Figure 2, conductive substrate 12 includes vent



One enbodi nent of a | ancing el enment and sensor strip
suitable for use in a nmethod according to the present

i nvention may be described with reference to Figures 1
and 2. In the enbodinent illustrated in Figures | and
2, sensor strip 100 includes first electrode contact
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printed on an insulating substrate 18, and a second
el ectrode contact 17, wherein said second el ectrode
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incloding nsing pressure sensitive material, heat activated material, or UV cured double sided
adhesive material. Conductive substrate 12 may be, for example, a conductive substrate that
is a sheet of electricaily conductive material such as gold or plated stainless steel. The
geometry of conductive substrate 12 may be formed by, for example, stamping process or
photo-etching. In the embodiment iflustrated in Figures 1 and 2, lancing element 15 may be
manufactured as an integral part of conductive substrate 12. Vent hole 13, may be formed by,
for example, punching through conductive layer 12. Vent hole 13 is used to facilitate the
transport of bodily fluid up lancing element 15 and across analyte sensing layer 14.
Registration hole 23 may be formed during the stamping process of making conductive

substrate 12.




in one enbodi ment of the invention, analyte sensing

| ayer 14 may be, for exanple, a glucose sensing |ayer,
i ncluding an enzynme, a buffer, and a redox nedi ator.
Anal yte sensing layer 14 may preferably be deposited
on top of working electrode 36. Were analyte sensin
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portion of glucose sensing |ayer 14 dissolves in the
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In the embodiment of sensor strip 100 illustrated in Figure 1, insulating substrate 18
consists of material such as polyester or ceramic on which a conductive material can be
printed onto the insulating layer through silk-screening, sputtering, or electro-less deposition.
Conductive material deposited on insulating substrate 18 forms first electrode contact 10 and
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36. Insulating |ayer 20 may be, for exanple, screen
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is side view of lancing elenent 15 before lancing tip
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Figure 3D is a side view of the lancing element as the tip of the lancing element begins to
penetrate the surface of the skin. More particularly, Figure 3D is a side view of lancing
element 15 as lancing tip 22 enters incision 37 in skin surface 30.

Figure 3E is a perspective view of the lancing element as it reaches its full depth of
penetration beneath the surface of the skin. More particnlarly, Figure 3E is a perspective




el enent 15 as lancing tip 22 enters incision 37 in skin
surface 30. Figure 3E is a perspective view of the
| ancing elenent as it reaches its full depth of
penetrati on beneath the surface of the skin. Mre
particularly, Figure 3E is a perspective 8 WO
WO O /0dBO88 PCT/ US2003/ 034456 vi ew of | an@FHYSRPMdHk
15 after lancing tip 22 has reached its full depth of
penetration into subcutaneous region 33. Figure 3F is
a side view of the lancing elenent 15 as it reaches its
full depth of penetration beneath the surface of the
skin. More particularly, Figure 3F is a side view of
ﬁc%fﬁgcuegﬁ%mhsmr Abdigtip28 R irdAtheli iR deph AT pérB@EiBEHIol T S
full depth of enetratlon |nto subc‘%ageous region 33.
‘ Atlb%rrepvsmtfiﬁaflslsﬁ“ 15 2ide; viRy of thy laoong femepels a5t FABEHS of

Q&u ?e thafpeaaﬁm;l bexVeadh e sifacedF the Gitin. avmapatrmoauh;a IF:gure 31= isa
I cal,l on an nu t

HET PH PR e BE | o PGTR OB T Aary 5 1B feeration

emmhmeouﬁ retziae 33 0l fitypehdtatiant, lneing gip Bk teachestagiepth of D1b[Tood,
f|UId

1 S5Bey Lyhe RF8 S WpBn fR0dy
owd_udegﬂw@ Hodile flpid béing dyeacis. s pramplesibthe bogily ﬂ'ﬂ‘émr"%%ls
%%&%%Qe etfgﬁy witfbe gﬁthEr thafl AT &ly fhuld bEx'ﬂ@chrMs Rfersria il O

. nmet hod accordln t he resent
ey B} i T pe emh%m%nf HrihearesPHALT Y @P%ﬁ%‘ﬁ‘td"& 1 Y B9
Shdniples infifedsie S0.231£RS @R dagp. | Ncision 37 in addition to
severi ng subcutaneous tissue and capillaries and
providing fill channel 21 with access to the bodily
f | ui dnk@ethed Reombhgid the pratesttinventiob] inseionnef lanpingelerteant 15a|

fl Ui skin
gt it ¥ bl RGP T B (b A BEE e ot
tcmldmgdmnﬂ proyidipghhainel:2] with abcpn chededilydhidde b ssmnlod

R\ Blood braRMbdie duamaup Gt mm@a 1@ @6ditton €8 eho@s in
illustrated in FI%HW '3E and_3F will nat OVId

d’ﬁﬁ‘lfeﬁélﬁ and;3E hogjty Gyilarill fovs fhropep ﬁlkamaﬁl fd pto &

Mefele,aﬁﬁﬂélaﬁdgfg elethent i3 Ismh&dd asfﬂhmatamly Figired AFchad 3If mu not
e, .t LNg . I

AR R T R S b A0) bR, Raklies

pﬂnmtmcwne fog apmlpleahq bétslum ofjlanged icaptiljati¢shly thfe llaghtipnof levping

feheg)%trigwhtﬂ; ss;l yor eﬂg.p:@ %&benme EdRilh8 oM¥RNERfaS fiBEGE IéWing

'ancing e ea IS a perspective view of the
I%EW@PSMW%\’P‘E@?“ PHW&PP’?“M thdrawn from the
skin. More particularly, Figure 3Gis a perspective
view Fqg 3(|3 %gc br twle %ngl? Q} ﬂle]]gnc%fgglgg‘lent after it is fully withdrawn from
the skin. More particularly, Figure 3G is a perspective view of lancing element 15 after
lancing tip 22 has been withdrawn completely from incision 37. Fig 3H is a side view of the
lancing element 15 afier it is fully withdrawn from skin surface 30. In a method according to

the present invention, fully withdrawing lancing element 15 from incision 37 creates an open

the wound 38 below incision 37 which facilitates expression of bodily fluid into wound 38.
By fully removing lancing element 15 from the wound in accordance with the method of the
present mvention, bodily fluids flow more readily into wound 38. If lancing element 15 is not

completely removed from wound 38, blood and/or interstitial fluid flow may be impeded.
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exert the pressure_in
ring 31 provides a pressure sufficient to faclhtate the flow of bodily fluids into fill channel 21

after the reinsertion of lancing tip 22 into wound 38. In one embodiment of the invention,
milking ring 31 provides a pressure in a range of approximately 0.5 to 1.5 pounds. Ina
further embodiment of the present invention, the method may include positioning the milking
ring 31 against the skin for a predetermined period of time prior to launching the lancing
element. In a further embodiment of the present invention, the predetermined period of time

may be three seconds or more.
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regi on surrounding incision 37 exerted by mlking ring
31. MIking ring 31 is positioned on the skin prior to
the step of forcing the lancing tip 22 into the skin
and may be mai ntai ned throughout the renmai nder of the
procedure. In this enbodinent of the invention, the
wobdok/mgessr i ng 31 provides a pressure suf f iRGTARO0P/EI4456
facilitate the flow of bodily fluids into fill channe
21 after the reinsertion of lancing tip 22 into wound
38. In one enbodi nent of the invention, mlking ring
31 provides a pressure in a range of approximately 0.5
to 1.5 pounds. In a farther enbodi nent of the present
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changes, and substitutions will now occur to hose
skilled in the art without departing fromthe
invention. It should be understood that various
alternatives to the enbodinents of the invention
descri bed herein may be enployed in practicing the
invention. It is intended that the foll ow ng clains
define the scope of the invention and that nethods and
structures within the scope of these clains and their
equi val ents be covered thereby. 11 WD 20041041088
PCT/ US2003/ 034456
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CLAIM5S WHAT IS CLAIMED I'S: 1. A nethod of [ancing skin
t hrough an outer surface of said skin to obtain a
sanpl e of blood, the nmethod conprising the steps of:
providing a lancing instrunment having a sharpened tip
and a channel adjacent to said sharpened tiﬁ} to a
WO pWé041088t ached to a proxi mal end of sai d RCAMERIYP34436
instrument; forcing said sharpened tip into said skin
to a first predeterm ned depth bel ow said outer
surface, wherein said sharpened tip creates an incision
in said skin surface; conpletely wthdraw ng said
sharpened tip fromsaid incision; and drawi ng bl ood
t hrough said channel to gahpisensor. 2. A nethod of
 ancing skin as set forth in Aaiml wherein said first
predeterm ned depth is in the range of approxi mately
@VIRET tsacragEDWSN 3. A net hod of | ancing skin as set
forth in aim1l, further conprising the steps of
providing pressure on said skin in a region
Jurmmiind pfignega sidn threghsh oxterqurfage ofetithekin taobian elbanygletod

i [0 SAl ssure is exerted by a m |l king
ﬂoﬁ%me%be‘gélafs:éogd _esd_éonéjsggﬁ:ski n prior to said step of
f or cimeyiding adansing ingrament having ajshamened tip gndsghppnelgdiacentiosapdy
ALARAH o § Rnsb Abdibdto WhBKiRhIRnEtisd Bhdiky i@ty Provi des
a pressure sufficient to facilitate the flg]]V\b/lof bé)dlly
f 1 ui dereiog i1 LHPPeHpPIn i skig to %g“ﬁé‘rﬂ%}ﬁ{mmsﬁp i°Hg% £ |
Ghitad siitire WedeRisild Shadpehedriig drdategjarr ihdisdpupin @vd simsurfecpr essur e
in a range. of..approximtel.y. 0.5 to. 1.5 nds. 7. A
et hocﬁmggte{yé”f}%%‘g%s??ﬁ ; s&negé}’gf’mors‘???m?lﬁ bl al m 3 wherein
sai d dssvamgshlgod through pad harghelitpsaidpenserr edet ermi ned ti e
period prior to |ancing said skin, said predeterm ned
time period being approxinmately three seconds or. nore.
£ A method of lancing skin as set forth in Claim 1 wherein said first predetermined depth is

in the range of approximately 0.25 to 1.5 mm.

3. A method of lancing skin as set forth in Claim 1, further comprising the steps of providing

pressure on said skin in a region surrounding said incision.

4. A method according to Claim 3 wherein said pressure is exerted by a milking ring
positioned on said skin prior to said step of forcing said sharpened tip into said skin.

5. A method according to Claim 4 wherein said milking ring provides a pressure sufficient to
facilitate the flow of bodily fluids into said channel.

6. A method according to Claim 5 wherein said milking ring provides a pressure in a range of
approximately 0.5 to 1.5 pounds.

7. A method of lancing skin as set forth in Claim 3 wherein said pressure is applied fora
predetermined time period prior to lancing said skin, said predetermined time period being

approximately three seconds or more.
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