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Serial No. 60/263,533 filed on January 22, 2001. 5 FIELD OF THE | NVENTI
This invention relates to | anci ng devices and net hods for obtaining
sanpl es of bl ood and body fluids for analysis. 10 BACKGROUND OF THE

| NVENTI ON Magy, giR&ks6al procedures in use today require agcghabdoifhsy snall
sanpl e of a body fluid, such as blood or interstitial fluid, in the range
of less than 50 pL. It is nore cost effective and less traumatic to the
patient to obtain such a sanple by lancing or piercing the skin at a
selected location, is such as the finger or forearm to enable the

col lection of 1 or 2 drobANGET DF\IEE HAVING GAPULARY ACEIONDbOt omi st to draw
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nonitoring of bl oo_dwgluucose, there i Si npl e procedure
whi ch can be peSesalhiel 60263533 filast e Japuat32800Hh per son needi ng t he

assi stance of a professional. 20 Lancets in conventional use generally have
arigid body and a sterile needle which protrudes fromone end. The | ancet
may be used to pierce the ski n%"ﬁl’%?ﬁﬁ” N'“BNt he expression of a bl ood

sanpl e. VWen a capiThiginvehtidheroRtes 18 %dnciigideRichs aRd afeltbcRdbreiBhinghe
expressed bl ood, the can be_col]lected. By a capillary tube fluid is

fluid >
t hen transferre&a"t“B'eﬁc’f5@?“25"8@93(@‘@95@6%?'&%56 paper testing strip. Blood
I's nost commonly taken from the fingertips, where the supply is generally
nore accessi bl e. However, the nerve densi_!t:{_gei n this region causes

si gni ficant *pain in many patPRGKGROUNDGR THE WVENTIQMati ve sites, such as
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these sites are also less likely to ) N
sample of a body fluid, such as blood or interstitial fluid, in the range of less
than 50 uL. It is more cost effective and less traumatic to the patient to
obtain such a sample by {ancing or piercing the skin at a selected location,

15 such as the finger or forearm, to enable the collection of 1 or 2 drops of
blood, than by using a phlebotomist to draw a tube of venous blood. With
the advent of home use tests for the self monitoring of blood glucose, there
is a requirement for a simple procedure which can be performed in any
setting without a person needing the assistance of a professionai.

20 Lancets in conventional use generally have a rigid body and a sterile
needie which protrudes from one end. The lancet may be used to pierce
the skin, thereby enabling the expression of a blood sample. When a
capillary tube or test strip is placéd adjacent the expressed blood, the fluid
can be collected. By a capillary tube fluid is then transferred to a test

25  device, such as a paper testing strip. Blood is most commonly taken from
the fingertips, where the supply is generally more accessible. However,
the nerve density in this region causes significant pain in many patients.
Sampiing of alternative sites, such as eariobes and limbs, is sometimes
practiced to lessen the pain. However, these sites are also less likely {0

30  provide sufficient blood samples and can make blood transfer directly to
test devices more difficult. Additionally, it is often difficult for a user to
determine whether a sufficiently large drop of body fluid has been
expressed at the incision point to provide a sufficient sample.
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| apse between the anci ng action and placenent of the capillary tube

adj acent the lanced |ocation, potentially allow ng contam nation or not
collecting the fluid 5 expressed fromthe body. One prior nethod for
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10 the lancet is removed and the capillary tube or test strip is then correctly

aligned with the lanced location. It is important for correct collection that
no gap or movement of the capillary tube relative to the lanced location
occur during collection. There is a need for a system to assist in removal
of the lancet and placement of the capillary member with a minimum of
15 time and movement. Further, there is a need for a compact, simple system
to obtain the desired sample size without the need for excess lancing of
tissue, extra pain to the patient or expressing an excess volume of body
fluid.
To reduce the anxiety of piercing the skin and the associated pain,
20 many spring loaded devices have been developed. The following two
patents are representative of the devices which were developed in the
1980's for use with home diagnostic test products.
U.S. Patent No. 4,503,856, Comell et al., describes a spring loaded
lancet injector. The reusable device interfaces with a disposabie lancet.
25  The lancet holder may be latched in a retracted position. When the user
contacts a release, a spring causes the lancet to pierce the skin at high
speed and then retract. The speed is important to reduce the pain
associated with the puncture,
Levin et al., U.S. Patent No. 4,517,978 describes a blood sampling
30 instrument. This device, which is also spring loaded, uses a standard



U S. Patent No. 4,503,856, Cornell et al., describes a spring | oaded

| ancet injector. The reusabl e device interfaces with a di sposabl e 7lgajit X065
25 The lancet holder may be latched in a retracted position. \Wen the user
contacts a release, a spring causes the lancet to pierce the skin at high
speed and then retract. The speed is inportant to reduce the pain

associ at ed Wigyzlekiesipuncture. Levin et al., U S. Patent NMerideains978
describes a blood sanmpling 30 instrunment. This device, which is also

spring | oaded, uses a standard Z 0 JUL 2005 WO 02/056751 PCT/ US02/01703 3

di sposabl e | ancet. The design enabl es easy and accurate positioning

against a fingertip so the inpact site cgn be readily determ ned. After the
| ancet pierces the skin, a bounce back spring retracts the lancet to a safe
position within the device. s In honme settings it is often desirable to

coll ect a sanp! ggoBsigiRhodtd ThERBLR cRabisebadyts chlra‘i'a@o%lﬁo?ﬁ ngdl home such

as gl ucose noni I ng gl ucose orrng s for exanple,
require that th@gabﬁkm@%fam@hﬁénmbit%wﬂbﬂ eeadd:sdeteemne@ Aérdhei s in

contact with a igRbtpibdad HUTRH o dolncdbdbiciphitd QB 0 lendgl B3 e f1nger to

the test device pos to sone I1sk cont on 0 e sanple with a
previ ous sanpl e Poditien willyin theoleviegve been properl y cl eaned from the devi ce.

G ucose moni oring. A MERESeHdsiiEohkoaskARERb Bl EBIC AYHer 1§ hOUSh the

two nost conmbn met ho are a ca Monitors
that utilize a gapee asusenpnee‘qtm aéestmhpmeusam as glupo@rmemaori’ngnger 15 or
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such as by squeezi ng, ace ood sanple
and wait until bleedsamele b;etannbe@tss@imdemwmgb@ mmmactommaMt utilize a

capi | lary tube REHIER iRSuBRLIERN Brifgihd MY rhaer 8RS B3P udiassdded

10 some risk of contamination of the sample with a previous sample that may
not have been properly cleaned from the device.

Glucose manitoring devices utilize blood samples in many ways,
though the two most common methods are a paper strip and a capillary
tube. Monitors that utilize a paper strip require the patient to pierce a finger

15 or appropriate location, withdraw a small sample of blood from the piercing,
such as by squeezing, and then place the paper strip over the blood
sample and wait untit the paper strip absorbs the blood. Monitors that
utilize a capillary tube require the patient o follow the process described
above, except that a paper strip is not utilized to collect the blood from the

20  skin. Instead, a small capillary tube is placed over the sample until a
sufficient amount of blood is withdrawn into the capillary tube, which is then
tested.

In some instances patients are diabetic, that is they are unable to
properly metabolize glucose. In order to regulate insulin levels within their

25  bodies, individuals who are diabetic must inject themselves with an
appropriate amount of insulin. To determine the proper amount of insulin,
an individuat first must test their blood glucose levels. Typically, a patient
has to “prick’ a fingertip with a lancet to create an incision through which
blood can be withdrawn and placed on a glucose monitoring strip which

30 then reacts and changes colors indicating the glucose level.
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i ncor porates aabsemly withc landdt end mmisro-colitictiomibel This tmvl‘t@hmodmtai@e. The
l'ancing and collection ar arate ac itie ut .the device is a
conveni ent si ngPéanfehgg%Sglgﬁf'%"ﬁ?ﬂ ngrdy a§’qghaat¥qv&%smgﬂn%%c€ col | ection
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device or a | anC|$g>n§IeV|lﬁ§ewg[ %d %ng _I e solid needle |ancet, depending

on its confi gurgf' Pat. No. 5,318,584 describes a
bl ood | ancet devi celdrdan malhdk&\ﬂang\ldolm,Mrarﬂi gnpPat. No. p8sPeses. This
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10 syringe-type injection device or a lancing device with disposable solid
needie lancet, depending on its configuration.
Lange et al., U.S. Pat. No. 5,318,584 describes a blood lancet
device for withdrawing blood for diagnostic purposes. This invention uses
a rotary/sliding transmission system to reduce the pain of lancing. The
15 puncture depth is easily and precisely adjustable by the user.
Suzuki et al., U.S. Pat. No. 5,368,047, Dombrowski U.S. Pat. No.
4,654,513 and Ishibashi et al., U.S. Pat. No. 5,320,607 each describe
suction-type blood samplers. These devices develop suction between the
lancing site and the end of the device with the lancet holding mechanism
20  withdrawing afier piercing the skin. A flexible gasket around the end of the
device helps seal the device end around the puncture site until an
adequate sample is withdrawn from the puncture site or the user pulls the
device away.
Garcia et al., U.S. Pat. No. 4,637,403 discloses a combination
25  lancing and blood coliection device which uses a capillary action passage
to conduct body fluid to a separate test strip in the form of a micro-porous
membrane. It is necessary to achieve a precise positioning of the upper
end of the capillary passage with respect to the membrane in order to
ensure that the body fluid from the passage is transferred to the
30  membrane. If an appreciable gap exists therebetween, no transfer may



I's puncture depth is easily and precisely adjustable by the user. Suzuki at
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| shi bashi at al., US. Pat. No. 5,320,607 each describe suctiori-k ﬂ@emgﬁ ood
sanpl ers. These devi ces devel op suction between the lancing site and the
end of the device with the | ancet hol di ng mechanism 20 wi t hdraw ng after

pi ercing thewgkiserd) flexible gasket around the end of tbherd@whns hel ps
seal the device end around the puncture site until an adequate sanple is

wi t hdrawn fromthe puncture site or the user pulls the device away. Garcia
et al., US. Pat. No. 4,637,403 discloses a conbination 25 | ancing and

bl ood col | ection device which uses a capkllary action passage to conduct
body fluid to a separate test strip in the formof a mcro-porous
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10 The di scl osuggposibid, g SaR#gddvize@r € 1 ncorporated herein by

10 The disclosures of the above patents are incorporated herein by
reference.

An object of the present invention is to provide a disposable lancet
unit that may be deployed easily and without causing undue pain.

Another object of the present invention is to provide a one-step

15  system for sampling a body fluid for testing.

Another object of the present invention is to provide an apparatus
that withdraws a blood sample and provides an individual with a blood
glucose level reading. ‘

A further object of the present invention is to provide an apparatus

20  that does not require the user to perform multiple steps in order to produce
a blood glucose level reading.

A further object of the present invention is to provide a lancet unit
having capillary functions.

Further objects, features and advantages of the present invention

25 shall become apparent from the detailed drawings and descriptions
provided herein.
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i nvention provides a device in the preferred enbodi nents which conbines a

| anci ng el enent with %@aﬁmvrwvtlm‘é#es a geyipg Bdhapeeferredy si ngl e unit the
lancing of a pepapBdimenid Whidhorhtifesa i’eﬁﬂh‘a’g%lérhé}ﬁm@ﬁw at&wfagﬁnr}eseﬁab a

produci ng by lancing. The invention enploys a |ancin
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wal | of the caplllary One aspect resen invention relates to a
sanpl i ng devi celanging elemen whicheytepda yithingheicaniitesy Membes anddheiiedy a | ancet,

a mai n body andfi@d passes through the capillary member in the space between the
lancing element and the interior wall of the capillary.
One aspect of the present invention relates to a sampling device for
10  sampling body fluid. The device includes a lancet, a main body and a
carrier device for displacing the lancet. The device defines an annular
space disposed about the lancet whereby body fluid is drawn into the
annular space through capillary action. In one embodiment, the system
further comprises a test strip with a reagent. In one approach, the test strip
15 is in fluid communication with a distal end of the annular space. In another
approach, the test strip is disposed within the annular space between the
lancet and the main body. In one preferred embodiment, the test strip
comprises a micro porous membrane.
in another embodiment the sampling device includes a main body, a
20 lancet, a carrier for the lancet, and at least one channel disposed within the
lancet to support a test strip. In this embodiment, the body fluid contacts
the test strip as the annular space is filled.
In another embodiment, the sampling system includes a main body,
a lancet, a carrier for the lancet and a testing device. The lancetis
25 disposed within the main body, thereby creating an annular space between
the lancet and the main body, and is advanced and retracted to allow the
main body to fill with fluid. The main body is moved to or connected to a
testing device for optical or electro-chemical testing of the fluid,
In a still further embodiment, the sampling system includes a
30  disposable cariridge mounted to a base unit. The base unit includes



carrier device for displacing the | ancet. The device defines an annul ar
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annul ar space through capillary action. In one enbodi nent, the system
further conprises a test strip with a reagent. In one approach, the test
strip 15 is in fluid communication with a distal end of the annul ar space.
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between the Iancet and the main body. In one preferred enbodi nent, the
test strip conprises a mcro porous nenbrane. |In another enbodi nent the
sanpling device includes a main body, a 20 lancet, a carrier for the

| ancet, and at |east one channel disposeg within the |ancet to support a
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t he annul ar space is filled. In another enbodi ment, the sanpling system
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a small incision in the testing site through which body fluid flows,

drawi ng -‘the body fluid into the main body of the device to contaczt @ @EE
testing strip or sensors, to provide a user with the results. é]
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1A is a cut-away side view of one apparatus according to a preferred
enbodi nent owd esPsiesent invention. FIG 1 B is a bott ot he
apparatus of FIG 1 AL s FIG 1 Cis a cross-sectional view taken al ong
line AA-A of FIG 1 A illustrating a test strip disposed within the testing
device. FIGS. 2A, 2B and 2C are cut-away side views of the apparatus of
claiml1 in positions during use. FIG 3Agi s a cut-away side view of an
alternate preferred 10 enbodi nent of the present invention. FIG 3B is a
bottom view of the alternate enbodiment of FIG 3A illustrating test

strips disposed wthin theggErbESCRIFTON OF FHEDPRAWINGSUt - away si de view
of still another preferred alternative enbodi nent of the present

invention. 15 FIG 48G. dAds peut-anaysidewisw of Ree gpparatigiaceerdagied nent of

FIG 4A i1l ust adsbih @mb@&heﬁf&f'tﬂeﬁie%@ﬁﬁ%n% hin a groove on the |ancet.
FIG 4Cis a bottomyview of an alternate enbodi nent of the I anci ng and

testing apparatus ofFiGidBpg é@@ﬂ@mlwﬁre@ftth@nppw@s of PiG.slA bott om vi ew of a
further altesnate enpedhtmdh cﬂissts!a%nor?apw Meﬁta;ramgqn AR AIFRESY | nventi on.
er err

FIG 4E is a bottomview of still ed enbodi nent of the
appar at us of thglugmglg,ﬁtegtrﬁ;@]glﬁg@\sed wuthm the testlng device.

FIGS. 2A, 2B and 2C are cut-away side views of the apparatus of
claim 1 in positions during use.
FIG. 3A is a cut-away side view of an aiternate preferred
10  embodiment of the present invention,
FIG. 3B is a bottom view of the alternate embodiment of FIG. 3A
illustrating test strips disposed within the annular space.
FIG. 4A is a cut-away side view of still another preferred alternative
embodiment of the present invention.
15 FIG. 4B is a bottom view of the alternative embodiment of FIG. 4A
illustrating a test strip disposed within a groove on the lancet.
FIG. 4C is a bottom view of an alternate embodiment of the lancing
and testing apparatus of the present invention.
FIG. 4D is a bottom view of a further alternate embodiment of the
20  apparatus of the present invention.
FIG. 4E is a bottom view of still a further preferred embodiment of
the apparatus of the present invention.
FiG. 4F is a cut-away side view of another preferred embodiment of
the present invention illustrating a dual lancet apparatus.
25 FIG. 4G is a cross-sectional end view of the alternate embodiment
shown in FIG. 4F.
FIG. 4H is a cut-away side view of another alternate embodiment of
the lancet of the present invention.
FIG. 5A is a cut-away side view of still another alternate
30  embodiment of the apparatus of the present invention.



FIG 4F is a cut-away side view of another preferred enbodi nent of the
present invention illustrating a dual |ancet apparatus. 25 FIG 483’ 11272005
cross-sectional end view of the alternate enbodi nent shown in Fl 4F.
FIG 4H is a cut-away side view of another alternate enbodi nent of the

| ancet of the present invention. FIG 5A is a cut-away side view of still
anot her al t egpak 0 enbodi nent of the apparatus of the Lnvention.
20JUL2005 WO 02;6?)653%751 PCT/ US02/ 01703 9 FIG 5B is a singﬁj\éiﬂéb\t/lvmgf t he
apparatus shown in FIG 5A disposed in a testing device. FIG 6Ais a
cut-away side view of an alternate enbodi nent of the apparatus of the
present invention. 5 FIG 6B is a cut-awgy side view of the apparatus of
FIG 6A disposed within a tissue surface. FIG 6Cis a cut-away side view
illustrating the apparatus of FIG 6A displaying the capillary action of
the design. FIG 7 i 5 Lo L a red
enbodi nent 10 of thgleggg;gr%tgfggwéeﬁ gﬁgé’g esrg%?gﬁ%%hﬁlghsﬂlﬂg@;ﬁ%A and 8B
are cut-away sideatiastingdeficean alte nmate enbodi ment of the apparatus of the
present invention. o ) . Ll I i f : us of FI GS.
8A and 8B. 15 FIG F%'? ?ggaégﬂ%‘%l\xgy sﬁ%ﬁg o\flgréévh%r&tgr?r%tfbt%gﬁﬁg?’gﬁ%nbodi ment
of the appar at 6Bparatusiedtherpsesant inventiaom i on. FIG 9B is a di sassenbl ed view

of the apparatus of FiCepWh cht-dval didAEW of the apparatus of FIG. 6A

disposed within a tissue surface.
FIG. 6C is a cut-away side view illustrating the apparatus of FIG. 6A
displaying the capillary action of the design.
FIG. 7 is a cut-away side view of an alternate preferred embodiment
10 of the apparatus of the present invention.
FIGS. 8A and 8B are cut-away side views of an alternate
embodiment of the apparatus of the present invention.
FiG. 8C is a disassembled view of the apparatus of FIGS. 8A and
8B.
15 FIG. 9A is a cut-away side view of an alternate embodiment of the
apparatus of the present invention.
FIG. 9B is a disassembled view of the apparatus of FIG. SA.
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EMBODI MENTS For the purposes of pronoting an understandi ng of thz JU(Ii 005
principles of the invention, reference will now be made to the rqbo i Trent s
illustrated and specific |anguage will be used to describe the sane. It
will 5 neverthel ess be understood that no limtation of the scope of the

i nvention isdfRE@by 1 ntended, such alterations, nodifi GatdRpsy7ANd
further applications of the principles of the invention belng contenplated

as would normally occur to one skilled in the art to which the invention
rel ates. The present invention provides a device and nethod for obtaining
10 smal | volume sanples of a body fluid.qgln preferred embodi ments the
i nvention conbines a lancing elenment integrated with a capillary nmenber in
a single unit for lancing a person's skin and acquiring the body fluid

produci ng by the | apehng. ' | ' .Ieénant whi ch
extends within the @%pl %nggﬁed;mgﬁbhgqg%e%o@mﬂ@a@es t hrough the
15 capillary nmenber Fonthehpurpasesef peimaiag anhadbmtaridng of tengrinciplescoft he
e v Bk ghhER bl et TR D I SR Mok oo
functions sucharasspeciciangugge il bexsedds deseribé thésarhmdywill ui d from t he

i nci sion, ol | ' i rt.esting.,t | ui The ice may be
2 reusabi e 520 elfi@cdlts PR e heR ba lERMATbS pocpd o ing eI, 12
present i nvent iiothdreaintesidet esuchattetations, trivdificatimnscamd fuithery such that the

Cancet 15 ext entRictiong Bt it ikt pbiRS coBNBIFLARNENE, ° oy ng
the.capillary afareally hecurheosé shillsdsn trmckst toawhiclPBeduestiofursiatésy reduces t he
fube qui okly and acdiParerg tinyefibn e BRECad RonfBYotBuhiia; | 2"
enhances t h® absmhalt yoluroe semplesef & iedyeityid.c ierrdfemedyentbodinenis theout
invention combines a lancing element integrated with a capillary member in
a single unit for lancing a person’s skin and acquiring the body fluid
producing by the lancing. The invention employs a lancing element which
extends within the capillary member, and the body fluid passes through the
15 caplilary member in the space between the lancing element and the interior
wall of the capillary member. This integrated unit is useful by itself or in
combination with other devices which perform complementary functions
such as promoting the expression of the body fluid from the incision,
collecting and analyzing or testing the fluid. The device may be a reusable
20  ordisposable unit.
In contrast to the prior art, the present invention locates the lancet
within the capillary such that the capillary is in position, and centered, over
the incision before the lancet is extended to create the incision. This
avoids the need for moving the capillary after the incision is made, and
25  consequently reduces the significant difficulties that can be encountered in
moving a capillary tube quickly and accurately to the site of an incision. It
therefore enhances the ability to acquire the expressed body fluid without
loss, delay or contamination,
In view of these purposes and advantages, it will be appreciated by

30  those skilled in the art that the particular mechanisms used to extend and



: : : it
| oss, delay or contanmination. In view of these purposes and advantages, i
will be apgreci ated by 30 those skilled in the art that the partjqcilans
mechani sms used to extend and Z 0 JUL 2005 WD 02/056751 PCT/ US0Z/ 01703 11

retract the lancet, and to hold the capillary tube, are not critical to the
I nvention, although certain advantages are obtained with given

. . . ¢
enbodi nent s, vwsohgtmafter descri bed. Therefore, t he undgar HOREeRC et
form ng the basis for the present invention is useful V\ntiavvlgle vari ety

of s lancing mechanisms, as are known in the art. For exanple, the present
invention is useful in conbination with the nechanisnms for extending and
retracting lancets relative to a housingigescribed, for exanple in

appl i cati on PCT/EPOL/ 12527 and United States application serial nunber

09/ 963, 967, incorporated herein by reference. The foregoing disclosures 10

constitute a parretradt thelancke said tohorthe bapiltsy RIbRSStndt BMifial ifeand i ts
resent” invention Is useful with

i i ' ...Th : n 1
32?: 1)32 | godsefs : ggvfg.'grgéﬁlﬁg@%%ﬂP@,a%g@a?ﬁ wrejobtainnd wit) @vémr accessing
ei ther blood or emboelinsdrits,iaglhehater dédcribed. THReRBRY HifurltRYiving cbﬁgﬁitl y

[ f ither fluid by controlling 15 the distanCe”by |cht_he_
fgﬂi: g;r re}gnbgi Zé('f'@'?ﬁj@eibﬁf'ﬁ f?'ﬁﬁe H?@F“'é”‘éﬁfi%ﬁ“ isiteefyl wih arvdde xaretylet! posi ti on.

i i r ood. In one
For exanple,s a tmmiry méchanismispaare Kibwhiin the ﬁ'\h/ n*lﬁgk%ﬁin%lgiﬁl%%@suegl:tt 100

i i FIGS. 1A, ,

Ponpr i ses & bodVEDiHA ARl 1 SoBbinalenwib inaneatsnismeder FHgrdies e 20 use
[ ' [ ' ' nal di ameter
of the unit. Bodstrablifig Iaﬁce‘:tsﬁéléllvbhﬁh)hoﬁ?iﬁ@@é%t{?%gﬁ,gghﬁbgﬁmu%ﬁ] o e Lary

et on. Body 1080PIeEGECHERed7587 uf Lo Stafes ansioaon serig numbet | ancer 120
and for noving DB/68A8T dtcdrpsrgiethdidinby YefOeh¥s eTherotddoklg disclosures
10 constitute a part of the description of the present invention and its available
design alternatives.

The present invention is useful with various body fluids. For
example, the unit is suitable for accessing either blood or interstitial body
fivid. The device may be readily configured for either fluid by controlling

15 the distance by which the lancing member extends into the user's skin
when in the extended position. For example, a depth of 0.5 to 2.5 mm will
typically produce blood.

In one preferred embodiment, illustrated in FIGS. 1A, 1B and 1C,
unit 100 comprises a body 105 having associated features to facilitate the

20 usé of the unit. Body 105 is a capillary member having an internal
diameter sized to draw and retain fluid from a contacted source using
capillary action. Body 105 includes internal structure for supporting the
lancet 120 and for moving the lancet longitudinally between a first,
retracted position and a second, extended position. The unit 100 may aiso

25 include means relating to the testing of the body fluid as described
hereafter,

Referring to FIG. 1A in detail, there is shown a basic, integrated unit
100 for testing body fluids. Apparatus 100 comprises a main body 105,
lancet 120 with distal point 135, biasing device 150, and lancet carrier or

30 hub 110. Annular space or void 130 is defined within body 105 and



retracted position and a second, extended position. The unit 100 may al so
25 include neans relating to the testing of the body fluid as desci' liﬁdz[m5
hereafter. Referring to FIG 1A in detail, there is shown a basic,
integrated unit 100 for testing body fluids. Apparatus 100 conprises a
mai n body 105, lancet 120 with distal point 135, biasing device 150, and
| ancet carrilp @hse3f) hub 110. Annul ar space or void 130 i gﬁ&'fﬁnﬁﬂ W t hin

body 105 and 2 0 Jul 2005 WO 02/056751 PCT/ US02/01703 1 | sposed bet ween
the lancet 120 and the internal wall of main body 105. This space is
generally referred to herein as an "annul ar” space, although it wll be
appreci ated that the shape of the space w |l vary depending on the shapes
of the lancet and capillary nmenber and the position of the lancet 5 within
the capillary menber. For purposes herein, the termannular space is to be

understood as  GiBEEYERARSHGH HETHGE! 120 amhémﬁﬁaménm%.ﬁps%ﬁ% | lary

menber and the _contained | ancet, including the vari et ysical shapes
that the space THigfRReshisgraerrlineiaresiia herain aspn fanulariipaberalthayghaid s une,

depending at 10illueaporédubdiat 08 shie BORE 4pRBSHh by depehdhh B%he | 1 COrtain

preferred enbodinents, the annul ar space et wee ncet nd main
body 105 is be%hﬁ@eﬁOmealwese@dﬁaﬁf"a@nmerr@epa@ﬁ@emswometw@mo and 200 pm

to obtain opti ngithif & tdphfay fhbmbet i M Wi th bl ood. Referring nowto FIG 1 B
there is shown a bottomw ew of apparatus 15 100. FIG 1 B illustrates

annul ar space 130 diF§hpuPgseeheiaiEnthpierreannuler spaeriisiabe underytopoas In use,
t he annul ar spa@rﬁ:oﬂrmsﬁﬁgb@ﬁéramh@@pédd@étweeﬁm@%bmé}ryllsdﬁ EQ fluidis
space

drawn up through E{) ratus 100 wi thin annul ar ac I spl aced
ai r : escapi ng f rRainRe BAcet ipplkding ey vasietnl Sy sieal SB@RP%M‘HB%I?P@S@B The body

105 and | ancet iutweéiHeancet 8A@tHe chgilaR ember may assume, depending at
10 leastin part on the noted possible variations. In certain preferred
embodiments, the annular space 130 between lancet 120 and main body
105 is between 10 and 500 ym, and is preferably between 20 and 200 pm
to obtain optimal capiliary fill time with biood.
Referring now to FIG. 1B there is shown a bottom view of apparatus
15 100. FIG 1B illustrates annular space 130 disposed between lancet 120
and main body 105. In use, the annular space 130 performs a capillary
function in that body fluid is drawn up through apparatus 100 within annular
space 130, with displaced air escaping from the unit through the opposing
end of body 105. The body 105 and lancet or lancing element 120 are
20  sized and arranged to provide the desired flow of body fiuid through
capillary action. This will depend to some extent on the subject body fluid,
as well as on other parameters,
In addition, the flow of fluid may be enhanced by forming the lancing
member and/or the interior surface of the capillary member from a material
25 whichis hydrophilic, which has been treated to be hydrophilic, or which has
been coated with a hydrophilic material such as a surfactant or hydrophilic
polymers. The surfaces can also be treated using polyamides, oxidation
(e.g. corona/plasma treatment); plasma chemical vapor deposition;
vacuum vapor deposition of metals, metaloxides or non-metaloxides; or
30 deposition of an element which oxidizes with water. The annular space is



20 sized and arranged to provide the desired flow of body fluid through
capillary action. This will depend to sone extent on the subject ?gqma 7005

fluid, as well as on other paraneters. In addition, the flow of Tluid may

be enhanced by fornming the lancing menber and/or the interior surface of
the capillary menber froma material 25 which is hydrophilic, which has
been treat edwiomhs7iydrophilic, or which has been coat ed pairfgRgafaydr ophi i c
material such as a surfactant or hydrophilic polynmers. The surfaces can

al so be treated using polyan des, oxidation (e.g. coronal/plasna _
treatnment); plasma chem cal vapor deposition; vacuum vapor deposition of
netal s, netal oxi des or non-netal oxi des; 1@r 30 deposition of an el enent

whi ch oxidizes with water. The annul ar space is 2 0 JUL 2005 WO 02/056751
PCT/ US02/ 01703 13 therefore sized to provide the desired flow by capillary

action w th thethefdré 8i28d tOploVRIBARS dBsiel ok HyRBpHAY RclSE AitAthe Optional Iy an
absor bent pad n\?/é be, Hl aced between the test "strip” and the distal end of

the capillary pifiougiileepcesipeinotgkasialy aceoiM: from the 5 annul ar space to

TRl R o g e oA R
t ...NQ. absorbent pad may be needed becaus

e o oD g B 254 B B spothaenis rebeo b g ronctiocs o)
lancet 120 s ramelay sphcend thedte@t {tHpli Mathb ¥mbBBIMADE Ghikd ths fedt BeipGapi | | ary
space 130 of unjt 1%8 ﬂ.t en a first, 10 retracted position, and a second,
ext ended posi t i‘#ﬂ?ﬁ"s % E’"mﬁ%aﬁ?%%’iﬂ’éee’ nogbspibent padyngy bepeedefl ng and

retracting the Hegagsdthe ted6aprwill Oe IMdifcBediisdt WiHl thd B&dyshuk and to then
w t hdraw t he | ancet Ea k jnto a shielded paosition. Various nmeans for
extending a | ancet ‘F%ﬂc\?g et (ANCRlg! 2R reciygdand prigitedigally  and are

useful in conbimetablerwitkin thetdapillafyaspané 13MyRANNiH 1W0.-betvéerlaGfe devi ces, for
exanpl e, t y18i Carlelrgcuiad1 Eclas'ﬁgo%, !ar%] %es%gonhd? le%erl?gedcgorsrit;o%.r ?Vletar;gtare provided
for resiliently extending and retracting the lancet in order to make a desired
incision and to then withdraw the lancet back into a shielded position.
Various means for extending a lancet relative to a housing are
known in the art, and are useful in combination with the present invention.
15 These devices, for example, typically include lancets held by carriers that
are spring loaded for movement relative to the surrounding housing.
Alternatively, a spring-loaded hammer may be use to impact the lancet
carrier in order to drive it in the direction to lance the skin. Examples of
such mechanisms are contained in the following US Patents: 5,951,492;
20 5,857,983 and 5,964,718. The foregoing disclosures are incorporated
herein by reference, and constitute a part of the description of the present
invention and its available design alternatives.
These devices typically extend the lancet to a defined extent, such
as by moving the lancet to a stop. Such devices frequently are produced
25 with a predeifined limit of travef for the lancet, thereby defining a
penetration for the lancet into the skin. Alternatively, devices are well
known which permit the user to adjust the penetration depth, such as by
turning a wheel or other mechanism, with such adjustable devices
frequently including a dial or other display which indicates the selected



are spring | oaded for novenent relative to the surroundi ng housi ng.

Al ternatively, a spring-|loaded hamer nay be use to inpact the Iqqpﬂﬂ,ﬂMS
carrier in order to drive it in the direction to | ance the skin. Exanples
of such nmechani snms are contained in the followng US Patents: 5,951, 492;
20 5,857,983 and 5,964, 718. The foregoi ng di scl osures are incorporated

herein by re{wy@gses: and constitute a part of the descri gcraRefizebhe
present invention and its available design alternatives. These devices

typically extend the |ancet to a defined extent, such as by noving the

| ancet to a stop. Such devices frequently are produced 25 with a
predefined limt of travel for the |lancef4 thereby defining a penetration
for the lancet into the skin. Alternatively, devices are well known which
permt the user to adjust the penetration depth, such as by turning a

wheel or other deptharmhese typed bf mecHanfidGbUbRI HbhbRfatioh WREWRA! | Y
including a dial _or other display which indicates the selected 2 0 JUL 2005

WD 02/ 056751 PCPfaS8BYMYFBR 14 depth. These types of mechanisns are useful

in conbination with wmusm@agmaylmmtylﬁybmﬁ{agédqgsremm tﬁgya,ﬁ:bfn larly be
enpl oyed for ret rfé adf the lancet after it has pade the incisjion, and
many such mechaﬁ hag mage, thengision, angypany such |"?ﬁ9|"ﬁ'?i?"ﬁ§af91'§"%'f’€rences

previously a tetheaemj mdmmfgqaé aéf@ﬂmb@é sﬁemouémeltézj(a{mh@or%ra?ed Idrb@ct i on nmeans
i's spring 150 ( roundi.n | ancet 120 and di sposed between bearing

surfaces or ret nﬁ@r"g %70' 3JekRdi f’é‘?f"\ﬁn‘ﬁ ?Prl?@cw()iﬁ@ AhauBREding surfaces or
retainers 122 akmoel mi0eghd didpoed Baraebn ba3Qrndsefaeesbl nstdneas hop surfaces 107
and 122 are fingers gs fl an rin m | ar,_structures which
provi de suffici 8WY° c@%&fv{% f@giqagng §'?';Z\q9‘?s§bfqtﬂ@erf5'@2|arsrsﬁ?'%t€g wi t hout
mat eri al |y i npedithiancepidd, a?rgferédlybéhnfnb(s\aﬁaces 107 and 122 are fingers,
10 tabs, flanges, rings, or similar structures which provide sufficient bearing
surfaces 1o retain spring 150 in place without materially impeding capillary
fluid flow.
The resilient means is mounted to provide relative movement to
retract the iancet into the main body after making the incision. Preferably
15 the resilient means, such as spring 150, is made from a biocompatible
material, such as metal, plastic, elastic or a similar material known in the
art, which does not react with the sample or interfere with the testing
procedure. The resilient means may allow multiple uses if the unit is to be
reused, or may be a disposable or one-use mechanism used with
20  disposable or one-use embodiments of the unit.
The resilient means may be placed in various locations without
affecting the operation of the unit. For example, the spring may be placed
in the lower portion of the main body (FIG. 1A), in the upper portion of the
main body (FIG. 4A), externally of the main body between the body and the
25  lancet carrier (not shown) or externally in an external structure holding the
unit (FIG. 7). In further aliernate embodiments, the resilient means can be
arranged to provide expansion or contraction force to move the lancet to its
retracled position. Thus, the means for retracting the lancet may, for
example, push or pull the lancet to the retracted position.



The resilient means is nmounted to provide relative novenent to retract the
| ancet into the main body after making the incision. Preferably @@JLh@l]l]ﬁ
resilient means, such as spring 150, is made from a bi oconpatible nmaterial,
such as netal, plastic, elastic or a simlar material known in the art,

whi ch does not react with the sanple or interfere with the testing
procedure. The ©2e8741 ent neans may all ow nultiple uses ifpcthRMAtds 1S t0o be
reused, or nay be a di sposable or one-use nechani smused with 20 di sposabl e
or one-use enbodi nments of the unit. The resilient nmeans may be placed in
various |ocations wthout affecting the operation of the unit. For

exanpl e, the spring may be placed in thg |lower portion of the main body
(FIG 1A), in the upper portion of the nain body (FIG 4A), externally of
the mai n body between the body and the 25 |l ancet carrier (not shown) or

external ly in an extBigwithdrawaler tHedamet fHah Gidoh eithel & AlfdrGnily®d - | n further
al ternate enbodinents,. the rg@il I ent neans can be arranged’to provide

expansi on or cob@ffiakwithsiawal, Whenfullysvithdrayn, thamlapeetis ramayved frepy et ed

posi tion. Thus, inti@RnEnanetindid toehd RtbiRd pbsiton gm&&ecm@am abfientgxampl e, push
or pull the Iancetaétﬁ,gttaﬁ? retracted position. 0 JUL 2005 WD 02/056751

PCT/ US02101703 it PRIy AiRuevess Inancaliemate appragchingdansst equidbe o ful |

or only a partomly pumawimmhwn,\f%h@r@b{]léb{zm Wi gonbireihe laRBetlrém&iRing! S enoved
fromthe incisi ?racte_d position proteCted from

d ret dt . S
acci dent al con‘f‘@@f' ! '”E"EE’HLS”Z'F‘?" 186\59@?%{"? oply parisdly withdrawe. tgﬂ}!ﬂﬂ‘iﬁbh t he

| ancet coul d beags aslayfogd pointidr Yocuting e BWdd dnaarpBkemrRaviotse @ portion of
| nci sion. Wyen the lancet is only

the | ancet remaini. i.thin the

partially vvithd?alﬂ}\%?y't%slw usely jaemploy, thedanget ufssirg hat hecati ng t he

bl ood and tr ansiheisionrgmainstopeh st thebipbd biedthier BdtiySFIuitRts floe diseftb to enpl oy
the lancet o assure that the incision remains open for the bl ood or other

body fluid % 8®%W°8ut of the
Referring now to FIG. 1C there is shown a cross-sectional view of

apparatus 100 taken about line A-A of FIG. 1A. Apparatus 100 further
includes a testing element, such as reagent test strip 90 and test strip
holder 140. Test strip holder 140 is an opening or siot in the wall of body

15 105 allowing test strip 90 to be inserted into apparatus 100 and received
within annular space 130 such that test strip 90 is disposed radially around
lancet 120. Test strip 90 can be held in place during the lancet's
movement as shown, or it can move longitudinally with lancet 120 during
the lancet's extension and retraction, as shown in later embodiments.

20  Either way, the capillary action of unit 100 draws the body fluid into annular
space 130 so that the fluid contacts the test strip.

The body 105 may be made from any suitable material, and typically
can be economically produced from plastics, glass, or various other
materials, for example by injection molding or extrusion. The main body

25 may be manufactured of a transparent material such as glass, plastic,
polyvinyl chloride or any similar bio-compatible plastic. Alternatively, the
main body may be manufactured having an opaque or solid appearing
surface. In some embodiments it is desirable 1o have the capillary member
transparent, or to include a window portion to allow the user to observe the




10 incision. Referring nowto FIG 1 Cthere is shown a cross-sectional
vi ew of “apparatus 100 taken about line A-A of FIG 1 A Apparat u(s)2 [ﬂ@' zu%

further includes a testing elenent, such as reagent test strip 9 est
strip holder 140. Test strip holder 140 is an opening or slot in the wall
of body is 105 allowing test strip 90 to be inserted into apparatus 100 and

recei ved w Hl Anapful ar space 130 such that test strip FrhRefhfposed
radially around |ancet 120. Test strip 90 can be held in place during the
| ancet's novenent as shown, or it can nove longitudinally with | ancet 120
during the lancet's extension and retraction, as shown in |ater

enbodi nents. 20 Either way, the capillarys action of unit 100 draws the body
fluid into annular space 130 so that the fluid contacts the test strip.
The body 105 may be nmade from any suitable material, and typically can be

economi cal |y pr peed dimaiiing e pilc) Sdor 18%adftb QS AEfiesyiBLPT | 3!

for exanple by injection nolding or extrusion. y may be
manuf act ur ed of the RQdyfisa pasticuladyt fy ppticabeansas gl ass, plastic, pol yvinyl

chloride or any si m | Hcefi®r £RASR6h t LYRLY, the main
body may be manuf acturgg havi ngrg'?’anbg%ﬁ&'ﬁ%’*‘%‘&@%’%ﬁ%@éﬁ’ﬁ'& surface. In
sone embodi ment §ompatible matgriaksiich as sterksuiraicab stainjsisk Istaey, alwmipem, ot r anspar ent ,

or to include aganieoWs it I ’ ve,the 2 0 JUL
2005 WD 02/ 0567|51 P(':TISUSOZI 8'%7 %@éﬁﬁ%@&g@ﬁ%f&?wﬁ%ﬁ% %’i ng the

capi | | ary and/ oPreferaplydancet 1aQisymasis ing aofid pieee whish isssufficiertiyoody f | ui d,

particul arly byskitpbfet to@RsiSan g 120 and spring 150 may be
manuf act ured of any bi o- conpatible material such as steel, surgical

stainl ess steel, al UrFPIRARY Wit 109 i manwfaghiredin agampast simenyithoanmelars ui t abl e
material s knownspdbet 139 siell 1o R6I8 RS Abdied BRCRple?dizd, SWHRE $hd desiteg©! | d pi ece

which is sufficiently, . .

10 samplesize will vary depending on the fluid to be sampled and the specific
test desired, in preferred embodiments the volume is relatively small, and
may be as small as 3 L and less, including less than 1 yL. For transport
and use, unit 100 may be packaged individually, or may be loaded in a
cartridge type of container which may be loaded in an applicator for

15 conducting multipie tests as desired.

Sterility of the unit may be enhanced by the use of a cap (FIG. 5A)
or ather sealing member placed over the distal end of the capillary
member. In one embodiment, a cap is maintained over the capillary
member fo enclose the lancet prior to use. The cap is simply removed

20 when the unitis to be used. In an alternate embodiment a plastic piece
surrounds the tip and a portion of the plastic is twisted, cut or tom off to
expose the tip for use.

In a further alternate approach, a membrane is positioned over the
distal end of the capillary member to provide a seal for the unit. The

25 membrane is composed of a suitable material through which the lancet
may extend during use. Thus, the sealing membrane does not have to be
removed for use, but rather is sufficiently thin and penetrable as to remain
in place when the Jancing member is displaced from the retracted position
fo the extended position. In the latier embodiment, the sealing membrane

30 s preferably biocompatible as well, and should not interfere with the



sharpened to create an incision. Preferably unit 100 is manufactured in a
conpact size, with annular space 130 sized to hold the desired fl lfiDdJUI. 005
th

sanple size. Wiile the desired 10 sanple size will vary dependi ng “on
fluid to be sanpl ed and the specific test desired, in preferred enbodi nents
the volune is relatively small, and may be as small as 3 pL and | ess,

including | epdahadsd pPL. For transport and use, unit 1Q@rhR¥:xR%3Packaged
i ndividually, or may be |oaded in a cartridge type of container which may

be | oaded in an applicator for 15 conducting nmultiple tests as desired.
Sterility of the unit may be enhanced by the use of a cap (FIG 5A) or

ot her sealing nenber placed over the disfqal end of the capillary nenber.
In one enbodi nent, a cap is naintained over the capillary nenber to

encl ose the lancet prior to use. The cap is sinply renmoved 20 when the unit

i b d. bas; i iAGld feRd ds th
is to be used. pasiaw ﬁhét%ﬂ@%;&ﬂ&%@t%gﬁwggrﬁﬁééé Ele%kr?&ﬁftl?ér;érgwm S the

tip and a portion of the plastic is , cut or tomo expose the
tip for use. | ncepriayyfiudfioy Qnerfxamplegfsugl B tipds disslpsesia appligatien t i oned over
the distal endpgf/ipg/eaRil | ary nenber to provide a seal for the unit. The
25 menbrane is conposed of a suitable material through which the |ancet

may extend during usBustretagin use in HES. RAg2Brent) PEnthediistal endiof have to be
renoved for suse h&aditbl L6 HokidH el t le as to
remain in p#acgp%%’gﬁﬁgﬁ%%m n Er%ﬁ g@%}jﬁa%imt%' aceq’ ?"r'rkg'résta%e retracted
position to thioreameerdgesiesueh Hiat thedistalendabuisithe skio sbviaset Thile seal i ng

menbrane 30 is prooidRt aokiBh esRMENRS didibfe Asbitstidn.of mﬂm ot interfere
b he 300 5 Progides ainakiih eRRRE) drdbfe ApILRlon.orifedigitifed O | N BT ng

of the lancing ¥ORBRY Arigkingiderte inibe stractast pasition, e distal g 136 0pthel ary f1 uid
flow. One exanpiafcifif efesent & flllyrebsivéll w9 8Rurit™ cAPRleVERIngUacidental

10 contact with the tip. A downward force D (FIG. 2B) is then applied to laricet
carrier 110, displacing lancet 120 from the static, protected position shown
in FIG. 2A, to an extended position, shown in FIG. 2B. In the extended
position, tip 135 of lancet 120 penetrates the skin tissue thereby creating a
small incision, typically 0.5 to 1.2 mm deep. The incision depth will

15 typically be pre-set at a desired level, or may be controlied by a selectable
depth adjustment mechanism included on the unit.

The force D is then released from lancet carrier 110, and spring 150
biases lancet 120 into the retracted and protected position as shown in
FIG. 2C. After retraction, apparatus 100 remains over the newly formed

20 incision, preferably without movement, as shown in FIG. 2C, and body fluid
F is drawn into annular space 130 of device 100 by capiliary action. The
capillary action is made more efficient since the capillary member is
immediately in place and aligned with the incision, minimizing the concerns
of movement or a gap between the tissue and the capillary member. A

25  sufficient volume of body fiuid F is drawn into annular space 130 so that it
may be collected, tested and/or analyzed, for example by contact with test
strip 90. In alternate methods of use, additional tools are used to assist in
expressing a sufficient volume of fluid from the incision site, as is well
known.




PCT/ EPO1/ 02198. Illustrated in use in FIGS. 2A, 2B and 2C, the distal end
of 5 apparatus 100 is placed over an appropriate incision site, suqly j 105
forearmor fingertip such that the distal end abuts the skin surface Thi s
provi des a position control to enable application of a predeterm ned
(chosen) pricking depth. In the retracted position, the distal tip 135 of

the lancingwa)@wedtts is fully received within the unit 1Q@rRi£MaRt1 Ng
accidental 10 contact with the tip. A downward force D (FIG 2B) is then

applied to lancet carrier 110, displacing |lancet 120 fromthe static,
protected position shown in FIG 2A, to an extended position, shown in
FIG 2B. In the extended position, tip 1835 of |ancet 120 penetrates the
skin tissue thereby creating a small incision, typically 0.5 to 1.2 nm
deep. The incision depth will 15 typically be pre-set at a desired |evel,

or may be controll edrésun@ostabelﬂtcfdﬁnﬁ)le ma@amsms.@am ¢m i ncl uded
on the unit. The forc i s then rel easegpfrom ancet carrier 110, and

spring 150 bi aggtécai %frﬁ!%qroi%rq'?ﬂlg‘qiws ¢ sellestedfiid ganbe aralPelosi ti on as

shown in FIG BSing Metfel ramgeroaava.xame p%umau@tstaﬁdﬂe@wneémuﬁau&vg Gt hgcnewlxé
an

formed 20 incision e vemen as shown in

body fluid F i §°'H’P8ﬁ)a{‘ I ﬁgaﬁﬁw?rﬁﬁ "?Bagg’ G;E@B‘F{'ﬁ ine0% ewbediment, afiemi | | ary
ac';r{) on. The s capody fanq/Feo:htaFtBamlc?ﬂiﬂ@'o()@feet i Boltéﬂtstﬁﬂ) o6 fhalibe capillary
menber is inme ace ign elnC||on m ni m zi ng
t he concerns gh‘%@eryﬁﬂfn 5'?"%%%‘3”6%’9%%&? Q%W'”%Qﬁee *f the Rlaed | | ary
menber. A 25 su@licasedenel. vAh up&ca»iedm@/offmmﬁ diriph @pdmy\ebm;bﬁr@s fwanul ar space
130 so that it ftfr?e

St gl RO R R b ol e o8 MGG e i
are used to as S8 maly ihe rempvezsfsmm@paamﬂlfsfﬂooIaadbomﬁédmtdﬂr pldcetigh 41 om t he
Incision si fes %ﬁ;éal‘é’?lalectromgmtmg appara us In afurtx\or z?l?erna 8751 PCTI US02/ 01703
embodiment, unit 100 includes an optically-readable, reactive coating
placed on the surface of lancet 120 or the interior circumference of body
150. Testing of body fluid F can be accomplished by the optical reading of
the result of the reaction of the coating to the body fluid.
15 The device in alternate embodiments includes multiple testing
means, for example two or more test strips 90, and includes aitemnate
structural arrangements. Referring to FIGS. 3A and 3B, an aiternative
embodiment of apparatus 100 is shown. Apparatus 300 is similar in
construction and materials to unit 100 and comprises an outer body 305,
20  lancet 320 having distal tip 335, lancet carrier 310, spring 350, spring
bearing surfaces or retainers 307 and 322, and annular space 330. As
shown in FIG. 3A and with an upward view in FIG. 3B, apparatus 300
further inciudes test strip hoiders 340 and test strips 90 disposed within
annular space 330. {n use, body fluid that is drawn into annular space 330
25 Dby capillary action contacts test strips 80. The multiple test strips 90 can
be duplicates to ensure accuracy, or may include different reagents to
perform multiple tests simultaneously.
Referring now to FIGS. 4A and 4B there is shown still another
embodiment of the apparatus of the present invention. In this
30  embodiment, apparatus 400 comprises main body 405, lancet 420, lancet



18 Testing of the fluid sanple can be acconplished using standard optical
or electro-chem cal nethods. The collected fluid can be analyzed pgillilg2i0he
full range of avail able procedures and equi prment, including conventional
test strip chem stries. For exanple, in one enbodinent, after 5 body fluid
F contacts a micro-porous test strip 90, test strip 90 may be optically

read i n pl acgeQse@bder renoval to determ ne, for exanpl e1pc?‘}i'1§oz%|1#39d
a

gl ucose level. An optical reading of the test strip typi |y conpares the

color of the reaction of the test strip to a control chart. Alternately,
test strip 90 may be renoved from apparatus 100 and connected to or placed
in a 10 chem cal or electronic testing apparatus. Ina further alternate
enbodi ment, unit 100 includes an optically-readable, reactive coating

pl aced on the surface of |ancet 120 or the interior circunference of body

150 Testing of chinghiafd, ubthofastniorip rBRAAGPHeANEHOR U8 ABlisRked eadi ng. of

the result of the reaction he Coating to th dy fluid. "15 The device
in alternate enddaiviiengsianeat dgeandannulasseacedi0; Mg shewars FIG.AAB,de&npl e t wo

or rore test st&iipeoaisata il ii6avA Az st 420, MiolGRlanREt apggent o
3 d 3 odi nen

Referring to FIGS. 3A and 3B, an alternative enb of apparatus 100
i s shown. Appar @?ly§hawnas Bavinga pigple; gioovedir2randc siogle damd stitad: jancet t o uni t

100 and conpri sgsg a@yma&reagﬂﬁ%li@%gro%@eé aNFRSt stAtk iRrhstdo GbRbah tip 335,
| ancet carrier 310, spri ng 50, Spr |£_'% bearing surfaces or retainers 307
and 322, and anth§IBpthedseidhapesentdnvesistn in FIG 3A and with an upward

viewin FIG 313, appsémhyhowOFISI40)9D dridrt deste bRSShowd lerRidivder s 340
and test strips 90 di sBosed within annul ar space 330. In use, body fluid

that is drawn i 9MBodiMENisA00s A9 cansbeDBECAPPARALYS 400: \ASSHAWHINFGt act s t est

strips 90. The 40| ah¢dta20esdludesirit and @ebeHl grisvad ki eakiebeih§ aBAREY €
accuracy, or may Include different rea to perf'orm mul Tiple tests

si mul t aneoul y. IOHEERIYS R IRpt RiER PGt shew ﬁ%%ﬁﬂmﬂﬁo Flferd®,lancehdgih sti | |

anot her includes grooves 422" having a V shaped geometry adapted to receive test
strips 90 (not shown). Alternatively, as shown in FIG. 4E, main body
405™ of apparatus 400" includes grooves 422" adapted to receive and
carry test strips 90 (not shown). Alternately, a reactive coating could be

15  deposited in grooves 422", In each of the embodiments itlustrated in
FIGS. 4C, 4D, and 4E, the apparatus includes each of the man unit
elements shown in FIG. 4A.

Referring now to the alternate embodiment in FIGS. 4F and 4G,

there is shown apparatus 400F having a main body 405F, first and second

20  lancets 420F, annular space 430F, first and second distal lancet tips 435F
and channel 422F formed between first and second lancets 420F. A test
strip 90F may be disposed within channel 422F thereby placing the test
strip in spatial communication with the body fluid as the fluid moves
upwardly into the capillary. Additionally, as lancets 420F are advanced,

25  the test strip 90F will also be advanced.

FIG. 4H shows still another alternative embodiment, unit 400H.

Lancet 420H includes channel 422H disposed therein. Channel 422H may
be utilized to advance body {luid to a test strip disposed adjacent to the
proximal end of the channel. Alternatively, a test strip 90H is disposed

30 within channel 422H.



enbodi ment of the apparatus of the present invention. In this 30
enbodi nent, apparatus 400 conprises mai n body 405, |ancet 420, Qﬁg@ l@ﬂ
JUL 2005 WD 02/056751 PCT/US02/01703 19 carrier 410, spring 450 }
retention means 407, groove 422 disposed axially along | ancet 420, and
annul ar space 430. As shown in FIG 4B, test strip 90 is disposed within
groove 422 iwoloaowehh 420. Al though | ancet 420 is only showos@smAavi ng a
single groove 422 and a single test strip 90, lancet 5 420 may include a
plurality of grooves and test strips in order to perform the nethods of
the present invention. Referring nowto FIGS. 4C, 4D and 4E, there are
shown al ternative enbodi nents 400', 40@% and 400"' of apparatus 400. As
shown in FIG 4C, lancet 420" includes first and second grooves 422', each
bei ng adapted 10 to receive a test strip 90 (not shown). Referring to FIG
4D, lancet 420" ing stm@lomea@mdﬁr?eaf shawh MFIES/ saNaaeB, agpdratusy adapt ed
to receive test__strips 90 g 3? %‘ Alterna i vel s shown in FIG A4E,
AHEY S0 anGeter?

mai n body 405"3Q%C PRAG Oy 12565 r%!f'o’eﬂﬁﬂ{aéd to receive
and carry testsmbésaﬁaﬁﬂb(d@ﬁlb rﬁévhmismfﬁot ah ugémoy:sh@mr)eafdarat@s coatl ng
could be 15 de roovgﬁ i' ?

illustrated in pﬁ OMST afie Where Bqgy 'Hﬂdaﬁ%'?%gamweﬂd%* Q%QH* of the

man unit elserrenivancdfnbmthlm fafrl body4B85 bRebplyngtoddvenware fdrbeDad lapceat e

enbodi nent in FlLGS. atus 400F having a main
body 405F, fi rs‘ia"éeﬁéﬁge?gﬁcﬁhs%@"fjgﬁégé %% E%%P gm&e@tm: first and
second di st al IcaemmgasmsuAa%namdugrhmaebodgz%dmrfm Fgéa @ @thkhr st and

second | ancets 420F. strl osed wt i n.channel 422F

t her eby pl aci nd®PR¥Eq @%‘E“e‘a%“ﬁ‘ F?J"'? p&’{’?f5¥31 E’lﬂﬂﬂ?rﬂp rZegleg H$Me body
fluid as the f Iﬁ.ﬁod'etmmsﬁncummrwﬂl‘yh maintbddip S0& A Boly fiiig flowsd doinitbeal | y, as
| ancets 420F arlrelmggr\l/ %rri]ea?ed by the lancet into annular space 530 by capillary action.
After a sufficient amount of body fluid has been drawn into annular
space 530, apparatus 500 is placed into analysis equipment, such as blood
glucose measuring device 580 shown in FIG. 5B. The analysis equipment
may use optical transmittance, reflectance, flourescence or direct sampling

15 with electrical and/or chemical stimuli to test the fluid sample in
conventional fashion. For example, in a simple testing machine a blood
glucose level is obtained by pressing button 585 on measuring device 580,
resulting in a blood glucose level displayed on display 590.

in a still further embodiment also iltustrated in FIGS. 5A and 5B,

20  electro-chemical sensors or electrodes 560 may be located within annular
space 130. The sensors 560 are connected by wires 565 to measuring
equipment 580 to perform analysis of the body fluid. The sensors can be
connected to the measuring equipment prior to the fluid acquisition, or unit
100 may be moved and placed in or connected to the measuring

25  equipment.

A further variant on the structure of unit 100 is illustrated in FIGS.
6A and 6B. Apparatus 600 comprises main body 605, lancet 620, annular
space 630 and safety cap 618 disposed over the end of main body 605. In
this embodiment, the lancet 620 is secured to the main body, and does not

30 move relative thereto. As shown in FIG. 8A, in apparatus 600 the distal



25 the test strip 90F will also be advanced. FIG 4H shows still another

al ternative enbodi nent, unit 400H Lancet 420H i ncl udes channel 4532@1 2005
di sposed therein. Channel 422H may be utilized to advance body fl ql'o uzg
test strip disposed adjacent to the proximl end of the channel.
Alternatively, a test strip 90H is disposed 30 within channel 422H 2 0 JUL

2005 WO 02/ Wo%ZAsk7drCT/ US02/ 01703 20 In still another epbegsdiRifes Shown in
FI GS. 5A and 5B, apparatus 500 conprises a nain body 505, |ancet 520,

| ancet carrier 510, annular space 530 and bi asi ng nechani sm 550. In use
(not shown), apparatus 500 is disposed over a site where body fluid is to
be sanpled, lancet 520 is 5 advanced w t4jin mai n body 505 by applying a
downward force Dto |ancet carrier 510. The distal end 535 of |ancet 520
pierces the tissue, thereby <creating a small incision through which body

fluid will flowendr ' | 0, whereby
bi asi ng or resi Fli'leﬁ%@ﬁfé?ﬂ#gﬁF%ﬂ@ﬁgg@@%ﬁ@ﬁ?ﬂ%@ﬂﬁ‘gﬁ%@? ﬁ%ﬁ@@\é\? —{ ﬁfl’mnglﬁm n body
505. Body fl ui dPPHCRES. fiveisals the disienes betwaen theadistal dnd 635cof|lancet620 nt o
annul ar space S53f4 MAinddRl 88’ ' f.lar o upt of body
fluid has been drawnI I nt obgﬁﬁyu?gﬁbbggbasc%é%@,z @ﬁﬁ%ﬁ'&? ﬁ%%l aced into
anal ysi s equi pnB¥ and@Mms bl ood gl ucose measuring device 580 shown in

FIG 5B. Th | ysi ' ; | t '
§ anal ysi|§ u§8l5d in %Yaﬂ,snﬁe?ﬁ%fbﬁr%xp Eﬁ%%%rﬁé\%@ﬁ%

reflectance, flourescence or direct sa with el ectrical and/ or
cheni cal st i nul {heidistal @ad 60 6f main lapdy-H05 apranatys AO@ istplaces oveashi on. For

exanpl e, in a StduHod idoatid WeerBHl Aicds 1 IBAlindphlt A3C1drEdifl o S ODLal ned by

pressing button 585 on measuring device 580, resUlting 1n a blood glucose
| evel di spl ayedfingenty fhlomp is appliadioihe proximal and 64 obmBbindiaty 6054l so

i |l ustrated in oty thedistit p 885 of nBLEH0'iMo HEEEsERand HSRhg alimdll €ct r odes
560 may be | ocated w.thin annul ar

10 Incision through which body fluid will flow. Apparatus 600 is then slightly
retracted from the tissue location, as shown in FIG. 6C, allowing a small
drop of body fluid to form and drawing the fluid into annular space 630 by

- capillary action. The fluid can then be tested in the various manners
described herein.

15 A further alternate embodiment is illustrated in FIG. 7 with a
disposable unit 700 held in a base 740. Unit 700 includes main body 705
with lancet 720 mounted to carrier 710. Main body 705 is preferably
releasably held by interior wall 745 of base 740 by suitable means, such as
a friction fit (shown) or other coupling. Carrier 710 extends to an injector

| 20  member or plunger 760 and may be connected by a friction fit, threaded
engagement, form fit, jigsaw fit (such as disclosed in PCT/EP01/12527), a
snap or a similar coupling. Spring 750 is mounted between bearing
surfaces 707 on base 740 and bearing surfaces 722 on injector 760. In
this embodiment, the assembly provides a larger grippable area 1o facilitate

25 use, while allowing a reusable base and minimizing the internal structure
and pieces for a disposable unit 700. Various base unit designs, for
example a "pen” injector, can also be used.

An additional preferred embodiment is illustrated in FIGS. 8A, 8B
and 8C. Device 800 includes a proximal body portion 805 coupled to a
30  distal body portion 807, Carrier 810 attached to lancet 820 is disposed



space 130. The sensors 560 are connected by wires 565 to neasuring

equi pnent- 580 to performanalysis of the body fluid. The sensors C2% RE 2005
connected to the nmeasuring equi pnent prior to the fluid acquisition,

unit 100 may be noved and placed in or connected to the measuring 25

equi pnment. A further variant on the structure of unit 100 is illustrated in
FIGS. 6A anevdBnségpar at us 600 conprises mai n body 605, daaRgeiuia30,
annul ar space 630 and safety cap 618 di sposed over the end of main body
605. In this enbodinment, the |ancet 620 is secured to the main body, and
does not 30 nove relative thereto. As shown in FIG 6A, in apparatus 600
the distal 2 0 JUL 2005 WD 02/056751 PGRH US02/01703 21 end 635 of |ancet
620 extends slightly beyond the distal end 607 of main body 605.
Typically, the distance between the distal end 635 of |ancet 620 and main

body 605 is bet wikin pr&&nam&ggomomsmtﬁftﬁc%béao SRS throug h%t&lﬂd 1.2 mm
5 1In use as sho in FIG af ter safety cap 618 is rem)ve from the

di stal end 607 wrﬂorb%%tO@o@stalglppaQ%{%y@mnpgqu indetpesiiadistal desi r ed

| ocati on where bw;ypcfrhm 807, %n&aeMs\/untdiﬂh&%padeeﬁdeﬁdﬂfgef?érmﬁéfd.st%l ngertip. A
force is applied othe roxi mal. end 604 of maln %ﬁﬁ’ , forcing the
the

distal tip 635 &7 PfatPRth ) ﬂoﬁtt%att%m&e&wt Haldeed tprablgtasting 10
i nci si on t hrsougBlemdntholBerdB60fid & iskle Wohlin Bb@y\borﬁ@p%ﬁwﬁec@%g@st&ﬁen slightly

retracted fromtha ti ssue location, as showmn in FIG 6C, al'lowing a small
drop of body f|WeHiagychasateso@rd@PPy the fluid into annul ar space 630 by

capil lary action. Timmoﬁﬂempebf@r@éu érh@d&hluh@nﬁ@ﬁh@ﬁbtb@thGsV@NaﬂH%dmnnerS

descri bed her ei @ 9@?]]‘ U{ther alternate enbodinent is illustrated in FIG
7 with a di spo28YfeoPmincludema peaximal ody pardian 92% coypled tomgdistaheedydes mai n
body 705 portion 907. Carrier 910 attached to lancet 920 is disposed within proximal

10 body portion 905. Capillary tube 930 surrounding lancet 920 and an
annular space is received within distal body portion 907. Capillary 930
extends from the distal end of body portibn 907 to a testing efement hoider
960. Preferably testing element holder 960 is a slot or side port in body
portion 807.

15 While the invention has been illustrated and described in detail in
the drawings and foregoing description, the same is to be considered as
illustrative and not restrictive in character, it being understood that only the
preferred embodiment has been shown and described and that all changes
and modifications that come within the spirit of the invention are desired to

20 be protected.



with lancet 720 nmounted to carrier 710. Main body 705 is preferably

rel easably held by interior wall 745 of base 740 by suitabl e neans, Shllt%ﬁss
a friction fit (shown) or other coupling. Carrier 710 extends to a ¥

i njector 20 nenber or plunger 760 and y be connected by a friction fit,

t hreaded engagenent, formfit, jigsa it (such as disclosed in

PCT/ EPO1/ 12527), a snap or a simlar coupling. Spring 750 is nounted

bet ween b j es 707 on base 740 and bearing surfaces 722 on

i nj ector %ﬁpgﬁlﬁftﬁﬁ??emodi ment, the assenbly provides a |arger grippable
area to facilitate 25 use, while allow ng a reusabl e base and m ni m zi ng
the internal structur and_ pieces for a disposable unit 700. Various base
unit desi gﬂs, f ordevieg dorsampling Sady flyid; eompfisingian al so be used. An

addi ti onal pr efar Iﬁgnqﬁgg)%mﬁpggicggﬂlw.ed in FIGS. 8A, 8B and BC
ody p

Devi ce 800 includes a proxim rtion 805 coupled to a 30 distal
body portion 80&).a l@acat dspo&d0vitiin agitl edpillaryl chmued af®Oefiringl s poada JUL 2005
WO 02/ 056751 PCT/ US02/.01703 22 wit hi roxi mal body portion 805 with

| ancet 8205pé%?]é?¥meﬂbsat"£#ﬂﬁﬂﬁnéis§'g am_BB‘EK/ portion 807 to a distal tip.
Capi | l ary Chan”@'w&?&n'sﬁidCiﬁfdef‘ﬁ%leE‘tiwcy_lﬁWmcﬁ%d%gﬁéémeﬁ07z and defines
an annul ar space extending fromthe distal end of body portion 807 to a
testing el enentwherkideiddaQillapy diannellis dinensionad)tocdreiventsdy fhod ieo s880 is a

side port in bod rtign 8 for.receiving testing nedia such as a
testing pad 8 sﬁ,%ﬁglfrﬂﬂ&ﬁarpé &Y PP e nbodi ment is illustrated in FIGS. 9A

and 9C.  Devi ceat9&Ht bﬁ&tbétﬂ‘%l@mﬁ{t%i:&ﬁhmﬁféﬂﬁorpﬁthisﬂﬁ aﬁ%aﬁ%ﬁéﬁé;ed to a
di stal body portion 907. rrier 910 attached to | ancet 920 i's disposed

wi t hi n proxi mal Wheyeioaid tegsing edemen s 2 Gapittipiaand t ube 930 surrounding | ancet
Capi 1 1ary 930 h@emaREu s § RS ot Bebd 4 J8RHY on 907 to a testing
el ement hol der
2, A system for sampling and testing a body fluid, comprising:
a) a main body defining a capillary channel;
b} a lancet disposed within said capillary channel and defining an annular
space between said lancet and said main body;
¢) wherein said lancet is selectively advancable and retractable;
d) wherein said capillary channel is dimensioned to draw a body fluid into said
annular space through capillary action;
€) a testing means for testing the body fluid drawn into said annular space; and

a holder holding said testing means in said annular space.

3. The system of claim 2 wherein said testing means comprises at least one test

¢lement in communication with said annular space.

4, The system of claim 2 wherein said testing means comprises analysis

equipment operable to test the body fluid in said annular space.

5. The system of claim 4 wherein said testing means further comprises
electrochemical sensors mounted within said annular space and in communication

with said analysis equipment.



960. Preferably testing el enent holder 960 is a slot or side port in body
portion 907. 1s Wile the invention has been illustrated and descri}@ﬁﬂ_ mm-‘

detail in the drawi ngs and foregoing description, the sane is to
considered as illustrative and not rﬁg%ri ctive in character, it being
understood that only the preferred e di rent has been shown and descri bed

and that all changes and nodifications that cone within the spirit of the
invention are desired to 20 be protected. 2 JUL 2005 23 What is clained
is: 1. A device for sanpling body fluid, conprising: a) a main body
defining a capillary channel; b) a |lancet disposed within said capillary

channel and def.ini ng, an nul ar =~ space, between .sajd | ancef and, said main
body: c) wherei %ﬁg@m%ﬁﬂw?éﬂs@%ﬁ@v@'{ﬁ%@oaﬁi@aﬁ@%staqagﬁﬁact abl e:
wher ei n saéqﬂliﬁaahlahawb@d}aﬁmalsmh@que@rse{eaned to draw a body fluid into
said annul ar space through capillary action: at |east one testing el enent

in comruni cation with said annul ar space; wherein said testing elenent is
a test strijp; wher ei n .sai est strip.is,radiall nted, ar.ound said
| ancet . 21.]‘ A 2@2&[ %ﬁ‘e%?ﬂg%mbgiw reéfh%?“ﬁ &gttl?%%evé"eo%ﬁ?/ﬁ’rel%ﬁ, WOUHRS si ng:  a)
a mai n bodyptidaf tratishtahce deflbdtaict o MRIRSEencd®) a | ancet di sposed within said
capillary channel and defining an annul ar space between said | ancet and

said nmain body; c) wherein said |ancet is selectively advancabl e and

bady 11 ui b nt oriepaenlef Gl Pieutaly G Beioened PRARPERY bl 70T g

neans for ¢leatochémichkbseRedty sitlaiédobommiunictOwstBissidannulapépaseace; and

9. The system of claim 2, wherein said holder includes an opening defined in

said main body.

10.  The system of claim 2, further comprising a retraction mechanism configured

to retract said lancer,

11.  The system of claim 10, wherein said retraction mechanism includes a spring

disposed in said annular space.
12, The system of claim 2, wherein said annular space is between 10 and 500 um.

13.  The system of claim 2, wherein said annular space is between 20 and 200 um

to optimize fill time.
14.  The system of claim 2, wherein said lancet is hydrophilic.

15. The system of claim 14, wherein said lancer is coated with a hydrophilic

material.

16.  The system of claim 2, wherein:

said main body has an interior surface defining said capillary channel; and



a hol der holding said testing neans in said annul ar space. 3. The system of
claim2 wherein said testing neans conprises at |east one test %@g@]tmﬁn
comuni cation with said annul ar space. 4. The systemof claim 2 ' rg
said testing neans conprises anal ysis qui prrent operable to test the body
fluid in said annul ar space. 5. The syggem of claim4 wherein said testing
means further conprises electrochem cal sensors nmounted within said

annul ar space agg;ld% cﬁ%ﬁi‘@?ﬁ"%} h said anal ysis equi pment. 70JUL2005

24 6. The systemo sald main body is placed in said

anal ysis equi pnent after a body fluid sanple is collected. 7. The system
of claim®é erein said.testing device tests the body fluid using optical
t r ansni tta}'l_)(lzwg, BanetBed afchiaiginz fgwﬁé@eehcf@m the aogwﬂsﬁmonmr&m& 6

wher ei n sajhd stepsbi:ng device tests the body fluid using electrochem cal
sensors situated to communi cate with said annul ar space. 9. The system of
clai m 2, wher ei ® dading foépteratisizdvingesdefimed pepillany ofiefineh enkd & tancetai d nai n

body. 10. The systemof .claim?2, further c rising a retragtion,mechani sm
cont i gur etioresey B SR fonifies caghiel ! ogiberfell azanfla phce #hacsnt Gstes of n
sai d retr agta RBiréEshHE ¥afislg! udes a spring disposed in said annul ar
space. 12. The system of claim2, wherein said annul ar space is between 10

and 500 m 13.b)JHdvansing twlaicetdispased withinesaid eapiliary chammel sorthatsask i s
bet ween 2 nd.200 fQ timze fill time, 14. The system of claim 2,
wherein sela O itets Tl P st T edihdis the fired GBS BE T 24 Cher e 1
sai \(/j\hl ancer is §aafr&iingishid 1andeytORld tagillaryBh&ineRland, 16. The system of claim
2, erein: )

d) acquiring body fluid expressed from the body at the incision point into said

capillary space through capillary action.

18.  The method of claim 17 further comprising the step of testing the acquired
body fluid while the fluid is contained in said capillary channel.

19.  The method of claim 18 further comprising the step of testing the acquired
body fluid for a blood glucose level.

20.  The method of claim 17 further comprising the step of transferring the fluid

from said capillary channel to a testing element and thereafter testing the fluid.

21.  The method of claim 17 further comprising the step of testing the acquired

body fluid with testing means communicating with said capillary channel.

22.  The method of claim 18, wherein said testing the acquired body fluid includes
optically testing the acquired body fluid.

23. A body fluid sampling device, comprising:
a body;
a lancet slidably received in the body to lance an incision in skin, wherein the

lancet and the bedy define a capillary space that is sized to draw the body fluid via



said nmain body has an interior surface defining said capillary channel; and
2 OJUL 2005 25 said interior surface is hydrophilic. 17. A nethﬁi @1
obtaining a fluid sanple fromthe body of a person, conprising t é@g
of : a) placing an apparatus having a defined capillary channel and a | ancet
di sposed in said capillary channel that together define a capillary space
adj acent tissue at a desired sanple |ocation; b) advancing the | ancet

di sposed Wtk el illary channel so that said |ancet incises tissue
at an inc?%#@#ﬁﬁgﬁhﬁ’?%Pthe desired sanple location; c) retracting said

| ancet into sai altestypedrsatispostrhinrthé capditaly sphce as gt thie bgdpadid drhwh Gy eiar essed
fromthe b§g¥ at the incision point into said capillary space through
capillary 11 SPaEE.  The nethod of claim 17 further conprising the step of
testing the acquired body fluid while the fluid is contained in said
capillary channel. 19. The nethod of claim 18 further conprising the step
of testing24.he Hegddvicecof chason2 3, wiierkir the test bicanslingludens test stripl . 20. The

met hod of claim 17 further conprising the step of transferring the fluid
fromsaid capillary channel to a testing element and thereafter testing the

fluid. 21.25The TR daceQif Bdimi 28, hktHer EMBsiROIMbIdSE ﬁkﬂdfng%éfe_@ﬂﬁeinsﬁlgsti ng

the acquired body fluid with testing neans comuni cating wth sai

capi | | ary ®rgapilary space. The net hod of claim 18, wherein said testing the

acquired body fluid includes optically testing the acquired body fl uid.
23. A body fluid sanpling device, conprising: a body; a |lancet slidably

recei ved i26.t heThodbvideoflcRi@me2 53w hicreki Shie B1deR irkides aﬁ%ﬁéxﬁﬁ%}d&ﬂiﬁd in gfecet and
the body define a capillary space that is sized to draw the body fluid via

2 0 JUL 20bmsly.

27.  The device of claim 23, further comprising a retraction mechanism configured

to retract the lancet.

28.  The device of claim 27, wherein the retraction mechanism includes a spring

surrounding the lancer.

29.  The device of claim 23, wherein the capillary space is sized between 10 and
500 pm.

30.  The device of claim 23, wherein the capillary space is sized between 20 and
200 pm.

31.  The device of claim 23, wherein the lancet is hydrophilic.

32, The device of claim 31, wherein the lancet is coated with a hydrophilic

material.
33.  The device of claim 23, wherein the body is hydrophilic.

34.  The device of claim 33, wherein the body is coated with a hydrophilic material



26 capillary action; and a test neans disposed in the capillary space to
test the body fluid drawn by the capillary space. 24. The devic% oI q@@#r1
23, wherein the test nmeans includes a test strip. 25. The device &fuM

23, further conprising a holder holding,sthe test means in the capillary
space. 26. The device of claim25, wherein the holder includes an opening
defined in the body. 27. The device of claim23, further conprising a
retracti onargBed@Bicapilas ¥phaired to retract the lancet. 28. The device of
claim 27, wherein the retracti on nmechani smincludes a spring surrounding
the lancer. 29. The device of claim 23, wherein the capillary space is

si zed bet n ) m_ 30. .The device, of claim23. wherein the

capi | | ar y\l\gsgacé’ﬁl1 eg@egriwzeeogo%aé eﬁ’h’znf?“'é&‘&\(’o HBasa g%“fl.'arﬁfﬁéd‘ﬂ%‘gqai BF- cl ai m 23,
wherein the | ancet is hydrophilic. 32. The device of claim31, wherein the
| ancet is coated with a hydrophilic naterial. 33. The device of claim 23,
wher ei n t ht8-bodihg deviges 3¢ wheeein the dangethasa gehergllycytigicalshep®i n t he
body is coated with a hydrophilic material 2 0 JUL 2005 27 around the
capillary space. 35. The device of claim 23, wherein the body has a

general l'y x| i riTid devicesdfafutm 233 herbliethd ®viy & Midetdfal bib-Ldmpudnsie Pia@tié.he
| ancet has a generally cylindrical shape. 37. The device of claim 23,
wherein the body is nmade of a bio-conpatible plastic. 38. The device of

claim 23, yher el difeeldtRiailBAN W hbriPRE t&Riednd i@%ﬁ&éa\f@'reactive.

39.  The device of claim 23, wherein at least a portion of the body adjacent the test

means is transparent.
40.  The device of claim 23, wherein the body is transparent.

41, The device of claim 23, wherein the lancet is adapted to advance from the

body a distance between approximately 0.05 mm and 3 mm.

42.  The device of claim 23, further comprising a sealing member enclosing an end

of the capillary space.

43.  The device of claim 42, wherein the sealing member includes a safety cap

covering the lancet.
44, The device of claim 23, the test means includes a membrane.

45.  The device of claim 23, wherein the test means includes two or more testing

elements.

46. The device of claim 23, wherein the test means includes one or more

electrochemical sensors disposed within the capillary space.



39. The device of claim 23, wherein at |least a portion of the body adjacent
the test neans is transparent. 40. The device of claim 23, Wnere'zrg e
body is transparent. 41. The device of claim 23, wherein the |lancét Is
adapted to advance fromthe body a di ?éjance bet ween approxi mately 0.05 nm
and 3 mm 42. The device of claim 23, rther conprising a sealing nenber
enclosing an end of the capillary space. 43. The device of claim42,

wherein thg; seali rgg—gp ¥alel . a .ing the lancet. 44.
The device of cl as' i , %ﬁnémtﬁgg#gﬁ%gﬁgﬁiﬁéﬁg‘él(gs@oénérrgsr\é%'ane. 45. The device
of claim 23, whemeinbddyelefiniig amapiilary ¢hahngles two or nore testing el enents.

46. The devi ce Ofgﬁ@d atlm 23, wherei.n the test ans includes gne or nore
el ectrocheni cal? Sgoﬁqu‘ﬁ’\ggééa‘\ﬁjcﬁ‘mlﬁrﬁ gnd defining an agnular spacey. 2005

28 47. A SysiEdh Ll 1aa@ihd d?d’a‘iirfﬁ ing a body fluid, conprising: a main
body defining a gapi I'l'ary channe ;&QL’I ancet disposed within said capillary

channel and defwhdrpig said langet issselesiegle adveatatde andmirdctablecet and said main
body; wherein sajd |l ancet i.s sel ecti.vely advapncabl e and retractahle;
wherein said caP ?r?lgrsﬁldgﬁgms‘?@f &@“ﬂi‘ﬁ@%ﬁ“ﬁﬁ@ﬁpﬁﬁWé\%oglyﬁﬁ’@”W A4 into
said annuwnailap g throtghahpiltaphitont y action; a testing means for resting
the body fluid drawn into said annul ar space; and a retraction nechani sm

configured to ratesting meaisdor esidng thewhdy Buid dsawniinte said avnulanspaes: aadi sm
includes a spri angtrgclzt%%onslg&mahﬂmsc?dn 1ggr%9'l!cl) radlaid lancer, wherein said

retraction mechanism includes a spring disposed in said annular space.




