BODY FLUI D SAMPLI NG DEVI CE The present invention relates to the field of
body fluid analysis in order to nonitor the 5 concentration of anal ytes
such as bl ood gl ucose concentration. The invention concerns a device and
system for sanpling small anmounts of body fluid. A body fluid sanpling
device conprises a skin-piercing elenent with a collection zone (e.g. a
fluid pathway) for receiving body fluid therein. At |least a portion of the
collection zone is open to the environment so that fluid can be sanpl ed.
The sanpling device or a separate 10 el enent conprises a fluid receiving
means which is out of fluidic contact with the collection zone of the
skin-piercing el ement so t hBORAFRVEYSAMELING PEVIEECo! | ection zone will not
contact the fluid receiving nmeans initially. The body fluid sanpling device
with connected collection zone or a system conprising a body fluid sanpling
device and fluid receiving means can be brought into a second state in
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Systems for sampling body fluids are already known in the prior art in which body fluid is
~ taken up into a disposable element. Blood collection and analytical systems are known

20 from document EP 0 199 484 for example which comprises a disposable unit with a
capillary to collect body fluid and to transport the body fluid into a detection area. The
further development of this concept is described in WO 97/42888. The arrangement
described in this document is particularly suitable for collecting relatively small amounts of
body fluids which is primarily accomplished by pressing a ring onto the area surrounding a

25  collection site and applying a pump movement. A system for analysis based on small
amouints of interstitial fluid is known from EP 0 723 418. For this purpose a very thin
hollow needle is inserted into the dermis and interstitial fluid is conveyed through the
needle to a test zone by applying pressure to the area surrounding the puncture site. A
highly miniaturized arrangement which also utilizes a hollow needle to withdraw body

30 fluid is known from US 5,801,057. A particular advantage of this arrangement is the
extremely thin needle which can be inserted into the arm region of a patient essentially

without any pain.
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requi renments, sone features are in need of inprovenent. A general problem
with the sanpling devices according to the previously nentioned docunent is
to manufacture the hollow needle cost-effectively and as snmall as possi bl e.
5 Wth this aimbody fluid sanpl ers which have an open coll ection zone have
been contenplated. US 2003/0018282 and US 2003/ 0028125 bot h descri be
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The prior art sampling and testing devices describe embodiments where sample from a

20  capillary channel is directly transferred to a testing zone which is in fluidic contact with the
channel. Contrary to that the present invention proposes body fluid sampling and testing
devices where the collection zone in a phase in which sample is taken up is out of fluidic
contact with a testing zone. In a second phase, after having taken up a fluid sample into the
collection zone, at least a portion of the collection zone is being transferred in a second

25  position in which at least a portion of the collection zone comes into contact with a fluid
receiving means that receives fluid from the collection zone. Alternatively the fluid
receiving means can be moved or both, the fluid receiving means as well as the collection

zone may be moved.

In a first preferred embodiment a body fluid sampling device comprises a skin-piercing
30 element having a collection zone for receiving body fluid and a fluid receiving means
comprising a test zone. Said fluid receiving means being out of fluidic contact with said

collection zone so that fluid present in said collection zone will not contact the fluid



receiving nmeans. Alternatively the fluid receiving neans may not have an
integrated test zone but it is contacted wwth a separate test zone to

achi eve anal ytical testing. A second preferred enbodi nent conprises an
integrated device with a skin-piercing neans having a fluid collection zone
as well as a fluid receiving neans with a test zone. Said 5 integrated

devi ce being adapted to undergo a physical change (in particular a novenent
of the collection zone relative to the fluid receiving means) upon actuation
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According to a sixth preferred embodiment of the invention the body fluid sampling device
is contacted with a separate transport element to receive fluid which then in turn is

20  contacted with a test zone on a separate element.
The present invention in particular is useful for handheld testing systems.

Further it is preferred if the skin-piercing element is a disposable that is only used once. It

is also preferred to employ disposable fluid receiving means which are only used once.

According to an embodiment of the prior art the transport means comprises e. g. a
25  capillary reaching from the collection zone to the fluid receiving means (e.g. EP 1 360 931).
The body fluid is taken up at the test zone and is transferred to contact the fluid receiving
means by capillary actuation, i. e. the subsequently picked up body fluid pushes the sample
to the fluid receiving means. This additionally needed fluid voluime, the so-called dead
volume, serves as transport means to transfer the fluid used for the analysis to contact the
30  fluid receiving means. This means that by principle more body fluid volume has to be

collected than is needed for the measurement and this dead volume increases with
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i ncreasing transfer distance. According to the present invention contrary to
the prior art there is no dead vol une needed. Ideally the whol e sanple
volume that is collected in the collection zone is transferred to the fluid
receiving means to be used for the neasurenment. O course, it is likely
that sonme sanple remains in the collection zone, as it is the case by 5
using a capillary. Furthernore, according to the present invention the body
fluid volune needed to be sanpled for neasurenent does not necessarily
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A further advantage compared to the prior art sampling devices is that fluid sampling and
contacting of the sampling device with a testing zone can be conducted at different
locations. Fluid sampling for example can be done at the front end of a hand-held
apparatus while contacting with a testing zone can be made within the apparatus. Due to
25  this shuttle function of the skin-piercing element optics or other evaluation means can be
moved into the interior of a housing which is advantageous with view to the limited space
at the front end. Furthermore a physical separation of the test zone from blood during the
sampling step avoids that test chemistry diffuses into the human body during sampling.
The present invention therefore has significant advantages over the fluid sampling devices

30  of the priorart.

One particular field of application of systems and devices for withdrawing small amounts
of body fluid is the so-called spot monitoring in which the concentration of particular

analytes present in body fluids is determined at a particular time, Such measurements can
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anal ytes present in body fluids is determned at a particular tinme. Such
measurenments can 4 be carried out repeatedly at tinme intervals in order to
nonitor a change of analyte concentration. Such anal ysis enpl oyi ng
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is available. Finally the user has to dispose of the spent lancet and test strip. The present

invention enables the process of blood sugar measurement to be greatly simplified.

25  The present invention, however, can be employed for other analytes as well. Further it is

possible to analyse sampled fluid with different test zones simultaneously of subsequently.

Simplification of testing according to the present invention not only is advan tageous for

current users, it hopefully also has the effect that more people having diabetes or other

diseases will test their blood glucose concentration or other parameters on a rnore regular
30  basts.

A sampling device and system according to the present invention serves to withdraw small
amounts of body fluid. Preferably, the body fluid sample is received in the collection zone
while the collection zone is in the body, 1. e. no blood needs to leak from the puncture site

and the user does not need to milk his finger and to move the drop of blood on his finger
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A sanpling device and system according to the present invention serves to
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20 Capl!llary strgctures gne COH ction zglne may be manu acturedo by photolithogra phic

methods like those described in the document US 5,801,057 and which are known from the

field of semicdnductor technology. It is also possible to provide channels, grooves, holes

etc. which are open to the outside in solid needles by milling, etching and such like. Such

structures are preferably generated by etching processes as photochemical milling (PCM).
25  PCM is based on optical pattern transfer and etch processes. It is known to be a

micromachining technology.

In addition to the already mentioned methods for incorporating capillary structuxes into
surfaces, it is also possible to generate the capillary channels by assembling bodies in a way
that capillary gaps are created. Thus it is for example possible to fasten two or moxe solid
30 needles together for example by welding such that the contact areas of the solid needles
form capillary channels. In a corresponding manner it is also possible to twist wir es or
fibres together in the form of a stranded wire such that numerous contact areas are formed
which generate the capillary channels. The wires or fibres might be made of metal , glass or

carbon, and can be solid or hollow, for example it can be necessary to grind a lancet surface
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to avoid contam nation after the skin 20 piercing elenents are sterilized
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20  piercing elements are sterilized (e. g. by gamma-radiation). Particularly preferred are tip
protections as described in WO 01/66010. Such tip protection covers which surround the .
needle can be produced easily and also can be removed easily so that an automatic removal
within a system becomes feasible. A system for analysis according to the present invention
may comprise an actuator to pull off a cap from the tip before skin-piercing is initiated.
25  Alternatively the skin piercing element may be transferred into a position where the
protective cap is held (e. g. by form-fit) and is removed from the skin-piercing element by
moving the skin-piercing element away from the fixed cap. Preferably this movement can
be conducted by a lancing drive or transport means which is employed anyhow. Even
embodiments are possible where the protective cap is pierced by the lancing tip of the skin -

30 piercing element as e. g. shown in figure 1 or 6 of WO 0166010.

Alternatively it is possible to sterilize the skin-piercing element within the handheld device

directly before use by e. g. ultraviolet radiation or heat.
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25 Alternatively the skin piercing element may be transferred into a
position where the protective cap is held (e. g. by formfit) and is
renoved fromthe skin-piercing elenment by noving the skin-piercing el enment
away fromthe fixed cap. Preferably this novenent can be conducted by a

| anci ng drive or transport neans which is enpl oyed anyhow. Even enbodi nents
are possible where the protective cap is pierced by the lancing tip of the
skin. 30 piercing elenent as e. g. shown in figure 1 or 6 of WD 0166010.
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20 one of the surfaces of the skin-piercing element, e.g. made by grinding. The grinding

recesses form a repository to collect the body fluid. Alternatively pores may be applied to
form the collection zone. These can be achieved e.g. by a porous coating or by selective
etching of the lancet material, e.g. a special alloy of a resistant and a solvent metal, creating
a spongy surface. Especially when using flat lancets thin fibers of a second material may be

25  incorporated into the surface, e.g. by rolling, that can be selectively etched.

According to the above embodiments it is possible that the direction of flow of fluid into
the collection zone and out of it into a fluid receiving means is the same (e. g. in case of
through holes the fluid receiving means is contacted with the side of the holes opposing the
sample entrance) or the direction of flow may be reversed (fluid receiving means is

30  contacted with the opening or holes into which sample is received).

As already stated above it is advantageous that the capillary channels are open to the
outside such that they can take up body fluid while the capillary structure is inserted into
the body.
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f1ui dygol begfatiBNs a mechanical act where the channel holding the sample fluid and the fluid

receiving means are moved together. This contacting includes pressing the fluid collection

zone and fluid receiving means together or may mean a wiping movement.

Separation of skin-piercing element and fluid receiving means enables embodiments
where the skin-piercing element is employed as a shuttle to transport sampled fluid to a

25  fluid receiving means. This is particularly advantageous when fluid sampling is made in a
spatially restricted area (e.g. the front end of apparatus) and the fluid receiving means does
not fit well into this limited space. The latter in particular is the case for fluid receiving
means fixed to a tape as, for example, described in EP 0 202 6242.4, US 4,218,421 and EP O
299 517. The shuttle function enables a testing process with the steps of

30 - pricking skin with the skin-piercing element
- recejving body fluid in a collection zone of the skin-piercing element

- contacting a portion of the collection zone with a fluid receiving means to provide a

test zone with sample fluid
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body fluid can emerge more easily and is taken up by the collection zone. It is even possible

to rotate or move the skin-piercing element in the wound to improve the release of body

fluid. For lancing skin with the skin-piercing element e. g. converational spring type lancing

20  units may be employed. Further electrical drives for lancing as e. g. described in EP
1101443 may be employed. The mentioned electrical drives alone or combinations with
other transport means may be employed for above described mowvements of the skin-

piercing means.

In order to enhance sampling with the skin-piercing means vacutam may be employed to
25  withdraw body fluid. Such vacuum can be applied to the skin area where skin-piercing is
made or in case of a hollow sampling needle vacuum may be applied to the channel of the

sampling needle.

The skin-piercing element may be transferred to the fluid receivirag means to contact the
skin-piercing element with the fluid receiving means by the above mentioned transport

30  means. Additionally, the skin-piercing element may be transferre d manually e. g. by the

10
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15  the skin-piercing element loaded with sample fluid. When the specific fluid receiving
means has been evaluated another fluid receiving means may be exposed to contact sample
fluid on a skin-piercing element. It is possible that the used fluid receiving means is stored
in the same magazine or in an additional waste magazine, or that the fluid receiving means

is directly disposed, e. g. manually.

20  An automated system according to above shuttle concept therefore has one or more skin-
piercing elements, a drive for driving a skin-piercing element to pierce skin, and a
transport means to bring the skin-piercing element into contact with a fluid receiving
means. The drive for piercing and the transport means may be employed in the same drive
unit. Transport means can comprise for example electrical actuation, spring force

25  actuation, manual actuation, e. g. by pushing a slider and a combination of these means. In
a manual system according to above shuttle concept skin-piercing element and the fluid
receiving means are in separated units and the transport to contact each other may be done
manually, e. g. the user pricks the skin and collects the sample fluid with the skin-piercing
element and then moves the skin-piercing element to the fluid receiving means, or vice

30  versa, to contact the fluid sample with the fluid receiving means.

11
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means nmay be enployed in the sanme drive wunit. Transport means can conprise
for exanple electrical actuation, spring force 25 actuation, nanual
actuation, e. g. by pushing a slider and a conbi nation of these neans. In a
manual system according to above shuttle concept skin-piercing el enent and
the fl ui cAlthoggleitvs preferablerts nzave theskinepiarcatgetenent tethe Adidtrheivinganegperit t o

cont act : 1,.C t he skin and
col | ect sqﬁc}lgo g(%srrg{eégwﬁ?% tgmggﬁdtr%%%%&s g(jrt(}:llgﬁlg(gd;l q’giréﬁgﬁ? Bgljﬁcd then rmoves t he
ski n- pi ernsovedpogh dements. Fortherethe bysteshsmeayetowipnige neiarage uwt foy rudtiidollvidr sa, to
contact the.flui i i.d r VAl : hough it is
prefer ablrg&%‘gﬁ%\g/aeﬁf\?%sgﬁ%§ gllr{él:é gfn%%werﬁ%lrrlrsg%? e%(ﬂc_)dgglﬁgﬁ ?t F‘?ﬁ sgc%;esé@%i ng neans,
it % alesposessiiipreseivipgmeanstogecavsaluid. dihd skiewibrdnggementmaytcontaficthe

ski n- pi ergyjing 6L oTRRLns M hOAulRYA @%Farfs% BB Bh $he ffd waacmg BRagySt €S May
conprise a storage unit for nulti pFe f uu§ recel ving neans. The systens
further rih§tesiropios&heshineRigisiigrieraant may epntadthedsyizory apdshetusd simpje s ui d

receivi n%iﬁ%&“éaﬁs@erfe@@@ih‘é@esfc boHedpyiine a%id%cl%ﬁh’iﬁn@ﬁls%a%%@;n [B¥d gapt act t he
fluid receiving means and the fluid sanple is transferred og the fluid

recei vi ndrafBa it Fane bphysepgiaie togh gane ippontpriedsyithhthe flaidaereiying Baansso &y cont act

the test maNPuRME: LR i Wettdd wigimkpld ud.di rectly transferred to the test
zone. Further a fluid receiving néans may be enpl oyed that has no test zone

but a separate. test,L zone i,s contacted with the fluid receiving ns so that
0 £ Pl | DPertie eESting B1TEns 12 SECCRE A CHh Bht oA CHREI APaor BEei vi ng
rrE_ans i's sﬁ@rﬁpieu?:ﬁgﬂ@le&lhaﬁmqmaueakﬁum?.gg lkaﬂlétatf&ﬂplahednfgk éé@l’rip@rbylzé_hnﬁ gf f t he
skin-piercin ement. T upt ake .0 .€.g. can acconpl i shed for
oxanl e etk Bt aRR el BtEe St Tt et SRR FEdH RATRE Col | ot i on
Zlone and lTllfhﬁs.ingﬂrdSSlﬁﬁ&iﬂdé SdhceprRa Bsctribdl lmg‘gﬁuﬁg ﬁt]ﬁtﬁx\bﬁct bﬂ’lﬁn@&lfﬁﬁd)tvitbfche

el ectric triggering a contac sanmple fluid with.the test .zone. A
Sk n Bl orEst HPeraiaerirt FRR0! () hAREH Buerh o8k jpssed BolEE AT om
fluid reeeiwngmersd® byipdcesy 1 BHpAhaghsldctrichl poferttiabis appled betweer aipot enti al is
appl i ed bet .el ectr (1 i i.n contact with the body fluid
sanpl e i ne? Cﬁggé;g??]%%% %ﬁ%gﬁgﬁ%@@egﬁg}'ﬁ%&égﬁ eéri @%tccr’%gﬁgéof %Qél)e (%oan acted to
the fl ui dercmdelerirnde (Ydaevmtacidits theefuid sgeiwing intehes: This mag cassa ez flugl nove from
t he coll i t 3 V f-20 the
i d r ecurp s BRAE RO B LORchGiPlont S B Bt BNy B Py SOt br e

vet ti26g che fltnd recediing momeihgiretiopbétht kolledigrarnbdntbotiygessediting dtheer y short
tinme frangg anetlw’sgfngﬂ R L% triggered in a very short time frame by turning on the

electrical potential.

Preferably, the fluid receiving means has a higher capillarity than the collection zone of the
skin-piercing element so that during contact fluid is automatically taken up, i. e. the

25  capillarity difference serves as contacting means. In this regard the fluid receiving means
can be made from a fleece or fabric material that has a high capillarity and is hydrophilic
(at least in areas for fluid take-up). The fluid receiving means may have a particular region
which comprises such material of high capillarity or the whole area of the fluid receiving
means can act as receiving means for fluid from the fluid channel. The fluid receiving

30  means may be a test zone in itself which can be covered with a fabric or woven material or
the fluid receiving means may be more complex and allows for pre-processing of sample
fluid and /or transport of fluid to a sensor / test zone. Pre-processing may comprise
filtration of fluid sample and / or a mixing with reagents. Alternatively or to support the

capillary force as contacting means a mechanical force can be applied pressing collection
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el ectrical potential. Preferably, the fluid receiving nmeans has a hi gher
capillarity than the collection zone of the skin-piercing elenent so that
during contact fluid is automatically taken up, i. e. the 25 capillarity

di fference serves as contacting neans. In this regard the fluid receiving
means can be nmade froma fleece or fabric material that has a high
capillarity and is hydrophilic (at least in areas for fluid take-up). The
fluid receiving neans may have a particul ar whi ch_conpri ses such
material @¢navngieceipng ethnmtyogsﬁheméowmwéwm@a&eﬁld@ REthe coliegtiozasievnfig  means

can act agof gekk BdddirfRAN Sadim, lohhdret &AM Jl@éamg)l e ﬂ)pﬁ@@ BRBhrticdiBeatf | Ui d
recei ving 30 neans may be a test zone in itsel can_be covered with a

fabric or CoWNAFkon FRNCRFGEPTIHRSE thiepgholes evqr%ré@}lxﬁ%gowaﬁ@f fgfolsemizbPe conpl ex

and al | owgsddab eRéife ﬁfapaq&a%t @ﬁorﬁfm%ﬁﬂﬂélsﬁnplélehl\le‘é'tlfért‘allé&bntzé@é'tﬁﬁﬁfhtl@if fluid to
a sensor / test zone. Pre- pﬁwﬁe55|ng may %ﬁgggrls ltration of fluid

sanpl e5andther g7d andRopfash t FESh g gean et W?re&m&%e@éﬁbort t he

capi | I ary uftpds6@nd Be. ¢ ARLAGOLILPIRARS), Ard BRI atodt &8 ntans Perapfet ihed
pressi ng %gl ectkén 12 zgne and receiving el enment together, or overpressure
on the si

oA 1Y POMPne and / or under pressure, e. g. vacuum
on the receiving side naybe applied. In particular at collection zones
conpri si n@he Iﬂnialugdfemmg mam\cempheesauésezm withet ad oné chditisthplaps timy be used
to ensure tq%t at ect.i on zone

oo ¢ rateing st RuBhb ke el TRE SRR By LB S Rels S RnE e R0 7 o
conpr essi ngrexesumswitl theahtlymsobadstedted. Tgplcal reaganid footléteamgrghtcoeraye baed al so

Possible SaNLARH.D AIRANSBal LAMRASLuHNGen LIb800IPLAL St e REEeRLY NS

means. The f one
chemi st ry atewyalrknplvatin t}cecpwrtoalartéoraomealgpmiuatfoom}nlét feunlar@gloanwahgluyoe. The

reagent ”Z%?Jegl%%@d%ﬂﬁﬁtﬁﬁh%%gie‘}gfgﬁ ?&%fsogégwﬁ ?rlouet%‘érﬁa%f bl s Oélfoa”a' yte

to be det cal reagents detec cOse are base r exanpl e
on gl ucosdéesbstiipawhkich nllayocljaqlmhqrmmal\detehtual thndmg dhe ceagerd oxixysstthaharReagent s

are W@F KoM {lﬂlaﬂ{'ﬁ a%h sta atndfcme hstﬁN&ltP(%g'eﬁﬂthHb d%r ma col our

with glucose rom urt ernore reagents are so known from

the 1 Dol d Koselpiiond Sirgdiko) iﬁe@tsudwmgb captllecity tR1 they eandeerpdivdion) frefot 6ct | on
of_anal V1 ¢, s SRORMISL AL 854085 A6 USRI SoliHebAE gy sol [ d

state and, du t helr constituent . alumniumoxid .. _ki esel guhr
and such [are@of deserbed !@a%@reéleﬁil@hregaw|r¢farﬁmeys mh@ﬁwt%@?@azﬂ?otaa@é?sup body
fluid fromgkhe capillary channel. Since these detection systens are
wel | - known fromthe prior art they are not described in nore detail herein

f n ' n
but e er ?X Ig:rgfelrrgd emgoed1}rn%n’clJ oSf a5bodY %“Ki C%H?Chgn gyétem according to the present

invention additionally has a drive unit which, when activated, moves the skin-piercing
element from a first into a second position such that it performs a lancing movement.
Suitable drive units are well-known from the field of blood sampling systems. It can for
example contain a spring which is cocked by the user and when released drives the skin-

25  piercing element. A particularly advantageous drive unit is described in EP B 0 565 970.

Systems for body fluids analysis comprise a detection unit. If a sensor / test zone
containing reagent is used which changes colour or forms a colour when an analyte is
present, the system can have an optical detection unit comprising a light source and a
detector to detect transmitted or reflected light. When electrochemical detection is

30 employed, the system has electrodes which contact the test zone or the fluid receiving
means. For evaluation of raw signals the system can have electronic devices known in the
prior art in order to determine the concentration of analyte for example by measuring the
so-called Cotrell current (see e. g. US 36,268).

13



36, 268. 20 A preferred enbodi nent of a body fluid collection system
according to the present invention additionally has a drive unit which,
when activated, noves the skin-piercing elenent froma first into a second
position such that it perforns a | ancing novenent. Suitable drive units are
wel | -known fromthe field of blood sanpling systens. It can for exanple
contain a spring which is cocked by the user and when rel eased drives the

skin 25 piercing el ement articularly advant ageou un
descr | bedVﬁP fép%snaﬂeeegglfeeg Ao t%rprtfswmrqn&?ai’ ghg’t“gﬁ%t"corrprl se a

det ect i onwihtifawnlWwhiR tB@p&@QﬁldinUtp@EtionZi@ﬁx@erte@lQﬂUﬁl sRing thep@enidingportiord whi ch
ent, the system can

changes col our or f ur when an,anal
have an oftt l&eafletrﬁcéfcg%?’i"dﬁ g?fiyt EORBEIgRRY takey ‘?%lh‘tdyzﬂ&‘ff@ét SREFES °ndhE ect or to
det ect tr aodydurfaed The progiutiag pedionicghprisif eie c@ll@qbnmﬁamdwltodgiehﬁﬁgl on is 30

errployd the st em, h t.rodes |ch ct the zone r the fluid
Fobe v ng B rRURERh B ERAT N el g AR RO REE e B te
el ect roni podemremmnknmm body tolvellecpbodyrfludd is esp’ecm]ll)dﬂlﬂtable f@tehmphmgw tttehe

concentration.of. anal yte.for example.b sur =cal.l Cotrell
current (gglé‘n@.ls 1&auiféyy'%%,faf%é‘)at.emia@qwsﬂ?fystoﬁgggfphagte Fe rﬁ% | B tr<’éfi:cor di ng
to the présginr ointyvser;tsinmhl anoohnts df flnd ensengeotter pietchgy @\tmhmbﬂﬂelehatnldehqu ot rudi ng
portion is_ins skin ar the ot rudi n |on retracted
Prom the. SVl i et s biheBndd ot bl PRpRRG e embRo BE Gn' ( ne
body Smrfﬁoger air&dupmdxdu@her}gopudmgpnrtmomams mght: h@d)uhishemnfdntozb@ne in the
body duri glthe collection of the body fluid is preferred. A partial

wi t hdrawal Tn which the protruding portion renmains in the body to coll ect
body fluid is especially suitable for sanpling at the arm This is due to
the fact Fhethermient 2 withdiawplimecesncanibe carrigd en the sympling dfvige seserdinghat no
fluid or eniniMRhHoSWRIch iSRS tRh of tél gev%lﬁ}ggﬁerﬁfohgc{ r%'c@s%éé'l'ﬂghlsm the

ot her hand the sensitivity to painis SsS prono{mce on_the arm as
conpar ed FoRLBRARfICESS Wr«t%lsferrﬁi AyEirstih thetpieisudipg pottive mpaydepylisdRackor t i on

remai 9§ i Bvdrigahes Yhetﬂ'iér&ng%aﬂlodtndft@ hilowe t(pFestdE’ fHend fok 2 cﬁ}ércﬁ&?f)émde a

wi t hdrawal process can be carried out with the sanp device according to
the i nvenﬂeB‘F"Pdmﬁ Q!hthF§1f§mé%?fﬁieWémaﬁheB‘?ss@?éoFf’rﬂé‘?ﬁieé%@ bepd plomst processes.
In this lefR2B o REA GO DIodd iEEeeh BPtHetisgar ried out firstly, the protruding

portion ma e puIIed back 15 over a part of the piercing path and to
al | owed t

G 1 ot aRBEMTIEREF Betop HEicPHT Prog R RV LS TR BY B ROk
wettability of the collection zone. When capillary structures made of silicon are used, these
20  are usually adequately wettable due to a silicon oxide layer on the surface. If metals are
used for the capillary structure, these are often relatively difficult to wet. This can be
counteracted by a number of different hydrophilisation measures such as silication of the
surface. The wettability is usually adequate when the liquid in the capillaries has a concave

meniscus which is the case when the wetting angle is less than 90°.

25  Ina preferred embodiment of a body fluid collection system the volume of the fluid sample
is very small, i. e. less than 0.5 pl, preferably 3 to 10 nl. Such a small volume can be
collected very fast, e. g. using very small holes of for example 20 pm in diameter generating
high capillary forces for rapid filling. The time to receive sufficient amount of body fluid
sample can be less than 0,1 s, e. g. 1 to 10 ms Accordingly the interaction time between the

30  skin-piercing element and the body while the skin-piercing element remains in the body
and sufficient amount of body fluid sample is received may be less than 0.5 s, e. g. about 10
ms. Preferably the body fluid sample is collected in the body so that virtually no blood is

visible on the skin. According to the invention the geometry of the collection zone and
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conpletely so that no blood is seen by the user. A further decisive factor
which is inportant for an efficient uptake of body fluid is the wettability
of the collection zone. When capillary structures nmade of silicon are used,
these 20 are usually adequately wettable due to a silicon oxide |ayer on
the surface. If nmetals are used for the capillary structure, these are often
relatively difficult to wet. This can be counteracted by a nunber of

di fferent hydr i lisation measures such.as.sil.ication of ,the surface. The
et t b 1 PRt Py iR MR SRR PR et R e Bl Poer 5 s a
concave unddssingsofuls fid rseiving nomsels wigeificarily redbtded.ng angle is | ess than 90.
25 In a preferred enbodi nent of a body fluid collection systemthe vol une of
the fluid sanple is very small, i. e. less than 0.5 1, preferably 3 to 10

nl. Suc hU?igE %&&%@e&gﬁe GABrdiSy toGRE InSEHRA MEFekeiliRg tﬁf thg boly g saEpery smal |

hol es of exa 0 min_dianeter generating igh capillary forces for
rapi d fi My take leshidian O, prgferabbieiOte 1881 i ci ent amount of body fluid sanple
can be less than 0,1 s, e. g. 1 to 10 ns Accordingly the interaction tine
bet ween the 30 skin-piercing elenent and the body while the skin-piercing

el ement parRitdpBobsh dirhépbadyn mand t6 uffress sanple ﬁﬁﬁLffﬁm@fDoWif)rh tagibsanpl e is
recei ved naé b .Iﬁss t%@n 0.5 s, e, qg..about 10 .ns. Prﬁ g;abéﬁ t he body
fluid saffPPEYFSINEBE PER HWFI?FOE’hé“tSB%‘gSS%‘ TRERRE MY PE APIPIHETBEDORETs i si bl e
on the skbre (1Pcebedbaiotidpidve sanmleadliectivnt degeibedinrfipued 6. IiRowodd ect i on zone
and 14 hence.t body fluid volu hat is | | ected, i | hed,precisely,
oo R e Shstatontind affo Pttt (BlarRafa s B bSt AT ABane | <

si gni fi cslrdwnyinfigdérk enld 6BJs fingpr &ip saprpdsedgy ttke et @nacthe fidgargotasutinthat theent i on

t he yecelving of. the hody..fluid,sanple. take dess than 0. 1.5, preferably
10 1P TS e Safia bt $h S B BefTElo HEUR 8085 e Basdietisel £ b &
from a bodyit ppatt obthefEgerip is equptzegenidthnimthmahneseminithiveagtoindm?) iAn expression
nmeans nma ) ] - 10 . Iprove
ol e ot SRSk g IES A8 R et dlechin DB b b P 12

oper at i otheddy fuidileakingffram therhgdy. Themmnet ¥adth4bpcheiild gleplly beSn the589g280. As
shown i nghi o BA ! 1D} to the finger
cone sucﬁﬁéﬁgt tngngngPﬁag%ggg%g&$£a%ggggggﬁggﬁ@%ﬁggﬁgﬂﬁﬂ%ﬁgginner wi dt h
(16) of the finger cone is reduced. As a result a part of the finger tipis
squeezed and the internal pressure in this region (17) is increased. This
desi¥h i oy Euidsampling SEmTERhIN HYO#IG tastep P ‘gléf‘i’lf?ﬁgl%%?é‘e% efiuil i zes

t he body rdckiving nhe@akidedr didgidthdisreRabventdE i§ HMASTonM sekiphbplerdibn SR d i deal |y be

;2 5\2|e| ' grg.lgcg Iiﬁoc{aa)f tgd}sg e\%qlllrfgrne%lien, ﬁsrag{se[i OE‘ glir?de usseysi. g? 'lcoeth]:: grila gxgl%?e \irao?\lljrlng fingers

that is collected the risk for contaminating the system components, especially the
measurement instrument, is reduced promoting hygienic disposal of used fluid receiving

20 means.

The high mass of the skin-piercing element compared to the very low fluid sample volume

makes it easy to keep the temperature variation of the sample small, preferably below 10°C,

e. g. by heating the skin-piercing element to a temperature of 20°C to 40°C, preferably

30°C. For precise testing it is also preferred to provide a constant temperature in the testing
25  region which is in the range between 20°C to 40°C.

Advantageously skin-piercing elements and / or fluid receiving means may be provided in
magazines. A possible embodiment may comprise, for example, a skin-piercing device with
a magazine for skin-piercing elements and / or a fluid receiving means magazine as

separated unit or e.g. integrated in the measurement instrument.

15



15 A body fluid sanpling systemw th an automatic transfer of the collection
zone to the fluid receiving neans according to the present invention is a
fast one-step operation system which is easy to use even for elder,

di sabl ed or blind users. Due to the small sanple volunme that is collected
the risk for contam nating the system conponents, especially the

measur enment instrunent i's reduced pronoting hygienic disposal of used fluid
receiving dihenhi@hoRs Pl B1GhAY B SMEAL conpared to
t he very leFngF g%rrp% vo{hc §Sl@r¥< fsen?r%gsége{gg/ to eepr?ﬁe{@grrper ature

vari at i onrqsﬁlvmgen@amr@gg 4 magyzifeacreplipg iethe presgntinveationyis shygwhisat i ng t he
ski n-pi er Egﬁ&g 7Q|1Qnﬁgﬁre§ @aﬁdﬁ@&?ﬁl’i@é ME@B’E (ﬁ@%ﬂs&n‘i@&cm RhRh&RhYa 30C. For
preci se tesSting I's al so preferred rovi de a constant tenperature in
the testi ﬁ@nczstrac@greé HeSyHFiR ﬁlﬂing ma;samfe@?h\ﬁl@lese@eﬁaﬁvééﬁmber@f@rcﬁa@tu@ld
Advant fige pidsilihghdalls pzawgatmalﬁmﬁ@&a@ed thil @d &ach bldmbRCIEs Wh E‘;&ex’ﬁ%ﬁns may be
provided in azi nes possi bl e _enbodi nent may n@rlse for exanple, a

ski n- pi ersma@owgvheérwnwecaarﬁﬁeaﬁhﬁ@Sframegkqaﬁbslc‘ét? ét‘ép’é’?ﬁaﬁFs and / or a

fluid recathﬂgomaﬂfe r@@gﬁﬁe ael Bk uﬁ@ﬂﬁrrﬁdgeﬁnynretarame f@ﬂQ(ZS fhiqpE ated in the
measur enent mstg,EE 15 A preferred tﬁgngodl nent of ts as

ski n- pi er Ef 18-PiGTEing gleme fanr fae FacEige “F%E%*PW ‘%‘éﬁ’ﬁ%d‘é}ranged in

g nmegazi geesp&@m dideg (bD guhkﬁng)ﬂ@slmmemmd indnS. BRGNP sthdws afldiet @4Y -
I gures

tg descri b &fﬁ]fne {(-é for s 'nrﬁf @CI n%[@l nts and a
concehiri & lfi‘tCQ}lecP&%FO gL topengtnass ski 3l collpct s HiHtfers f or
eiach fl UIh d115mbeﬁﬁ¢d\tlth’tg'e§ﬁi:aﬂﬂ\& se2idy fmﬁabfbkeﬂnafgmeé 10 ﬁlos:eab\edhéas\hrﬂplélaidg and each
el enent

S t. a driving. mechani.sm t he instrunent
can be. corfBere@itbigus FhebrbRingdaiof e by e e 10k Ent ot he
nmagazi ne. meeay @b) i akonloved bthe s@rkcting positidrg ke bg moving isfoiwerfiilaraci ng el ement
and the flui.d receiwin are each nou tlve sliiders (27)
gui di ng tRéfﬁH@eH@ﬁF“B%“gﬁﬁﬂﬁﬁgﬁgﬁPg“E?ﬁ%?g‘§9§ﬁ%W§”S§ﬁh EET 3RS 10 with a
col | erd i ngorneste alpesingn avshednfio figared0 hepbting mavel aitofitaByctthsahd fail sanpl e.
During thi venent the respec Ve s aling foil is rok ure 10 shoms
how t he skfr%]“"ﬁ’i enrlec?ln‘?]g meeslnétrcr’ecﬁ %ﬁt the lrn(()iu ﬁ?cnto B2 %0 fméﬁe}‘?’g& gm tion, e.

g. by noviagiving nixagkandikén-plevding edemelt vrerpglshmgmgsthéxﬁsr)sultsblalaSmatmmved tot he

contacti NG, PR3 Wﬂeﬂ Mhe ff‘uldgecem rIRéC/?h Wﬁ g%éssed%éy}@srt({ihe Jt ﬂec%ongr gfr th€ d enmbodi ment

the fluid recéiving neans 1s aV| and 15 cones to
a posi ti oplemsnis@é esarmplie@@nethmummzmmlmgerrwm%mdmthuetﬂuldByceu\hng t he

fluidyg reﬁﬁke(g PR HONED AALR. BUURTn 1o kil ek dpih) G5k @9 z0ne.

Al ternative
bacl<51de to confirm sample transfer and to determine glucose concentration. Figure 11

shows how after the test is completed the used skin piercing element (24) and fluid

receiving means(23) are drawn back into their respective drum chambers for storage.

In a fluid sampling system according to the invention preferably the collection direction of
25  thebody fluid sample flow entering the collection zone is not parallel, but preferably

perpendicular, to the main actuation / lancing direction of the skin-piercing element.

A system according to the invention provides a disposable skin-piercing element and fluid

receiving means avoiding direct contact of reagent chemistry and the body.

A skin piercing element may be made hydrophilic to improve the reception of body fluid.

30 Hydrophilization may be conducted on the whole element or on selected regions.
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recei ving neans and skin-piercing el enment are pushing together by suitable
actuation neans. Wien the fluid receiving neans i s pressed agai nst the

coll ection zone of the elenent (24) the sanple fromthe skin piercing
elenment is transferred to the fluid receiving 20 neans to wet a test zone

wi th sanple. The test zone is for exanple read optically fromthe backside
to confirmsanple transfer and to determ ne glucose concentration. Figure 11
shows how after the test is_conpleted the used skin piercing el ement (24)
and f1 ui dinrRrekersed arpiom aseerdingio the @ventiopihokedy fuid wmphesallestedkingbe | ve drum

chambers {dect&in0oad & mbid@ntd e ﬁpﬁ%@&hﬁﬂ%n@aﬁ%ﬁﬂb@ﬁﬁﬁfg%ﬂger%d heidifvention
preferabI{ the collection direction of 5 the body fluid sanple flow
T

ent eri ng EHESIEMEBLE oihespRBleisrHstersd Prmedianicpl prefrraile elagiical opmapwdi cul ar
to Ehe rrajn@arg_caha@tb't sfﬂﬁid!:@daﬁg. {Iﬁﬁisdhé’tﬁé‘d hégrﬂhecafdv%ﬂwge&mtglll@b&{(ymuw;a&lU@_rrent. A
system according to the inventjon provjdes a dj spos e skin-pjercing

el enerit amrlstqrm%dvverrae@as é}srﬁg%%a?fée%w el RFreRr g e @aﬁffgﬂemeoafndrtgagem

chem st r ysagijle ¢daedelieyeredtoSkshriall RlisEhed spt, £ b.aneftt 268y Gyneadentdyle apfdi | i ¢ to

i nprove the reception of body fluid. 30 Hydrophilization my be conducted
on the whBFEViasSifans St CeBRe Ldiee ed regions. 16 In a preferred system
according to the invention the body fluid sanple collected in the

coll ection zone is noved onto the fluid receiving neans w t hout using
further bBgyrefl2shawamother preféresd emsadgnerit of eskin-pergengémentsompersigg er r ed by

mechani ca ref. [l I | ui d neans.
Thi s neth%ynﬁﬁghgﬁggg 4gk§gé§h%ﬁg?9%ﬁgyggg§i?ﬁﬁ@gﬁggﬁgfgﬂéﬁgﬁaasferred over
a | origp di edllagtm Zofe (Beded wi t hout increasing the dead vol ume, and the
sanpl e can be delivered to a small distinct spot, i. e. the test zone.

Consequentibyret1Bghdwil tkin HREGHY LBHedT? A1) SvhiihaBs § BolleBSord £HUGOGvhifl AiHsgn 12 shows
anot her preferred enbodi irent. 'of a skin-piercing element conprising a round,

sol i d | antetlongeyedfartion offhe skig-pifrcipg elegent 'Buiy porgion és coppeqiedfogrholdegned, to

forma 10(x0pld @ehio?R fia@RETheZdongated poRichhaS NPMErudinklonrich @35vAghel ement (14)
whi ch has a cal |l ection el ongated portion of the

ne (9) which runs In a
ski n- pi er Biokydes fEor e h‘%%ré’oéf&i?)r"tﬁ?’%AFEhe(fES’Hh%‘Bl(%fdQﬂfogu BIBPSFIONB2) in form
of a ifg angarpbied 8p eNdatoeste@ahe isRRpdIRE tid (DY Dhblbch ngtrf dfRe dkdSdurbd ch
protrudes fromthe holder portion (32). ﬁﬁ the front ﬁpd of the protruding
portion adar@%m&rﬂﬁ@ﬁ@wﬁrﬂgmewg FsEisnte fhe cpliectioRZPRRiTe i P7aEd(18)henabl es
pfnet rati ﬁﬁmcﬁndltrllsgeoxs_kfﬁhe stothaitg pqitjdsl}. Mhe Edﬂig&&iﬂ?n%sta][ﬁ dplaf c@iﬂ'(ljariy pi erci n]gl .
el enent . e ol.l.ecti on one. (. | oca n IS ron regron o e
oot udi B e P B LT i saREcT B kbR thetrtnarie <O

protruding portion to move into the moveable portion of the collection zone (34) by

20  means of capillary action. As depicted in figure 13 protruding portion (33), moveable
portion (34) and frame portion (32) of the skin-piercing element (14) are formed
integrally. The skin-piercing element (14) can be made by etching processes. As well
known in silicon manufacturing processes a wafer of silicon material can be etched to
provide devices comprising tips and capillary channels. For mass production it is however

25  advantageous to produce the skin-piercing elements by etching of thin metal plates. It is
particularly advantageous that the sharpened tip (3) of the protruding portion (33) can be
formed during the etching process as well so as to avoid separate grinding steps. As can be
seen from figure 13 there is no reagent or sensor contacting the fluid channel which would
receive body fluid immediately after the collection zone has been filled with sample fluid.

30  The present invention proposes to locate a test zone or sensor separately on a fluid

receiving means.

Figure 14 shows the skin-piercing element (14) of figure 13 together with a fluid receiving

means (10) including a test zone (35). The fluid receiving means (10) is shown
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channel which permts body fluid which contacts the channel in the region of
the protruding portion to nove into the noveable portion of the collection
zone (34) by 20 neans of capillary action. As depicted in figure 13
protrudi ng portion (33), noveable portion (34) and franme portion (32) of
the skin-piercing elenment (14) are forned integrally. The skin-piercing

el enent (14) can be made by etching processes. As well known in silicon

manuf act uLh b, R4 %q:ﬁ]l@rée@tlﬁg ni%fanss('lbj is Fﬁat'g%ﬁ‘ trhedl g@?ﬁdé’@f thi Ghpd to

provi de devi ces conprising t|p capl { ch an . For nass roduction
it is hom@ﬁngzeéeraavém)aglemg fide %ﬁﬂ@é@émm 9 i§ qpepite Fheiepyreneembnkhs b

et chi ng ofiujghtdtivied Mkarl(86)88 hoWwkvet SnitiRIy dph & fRSnh th %gmabﬁgﬁw okt the
shar penedﬁltnl 1V;E?§ ah( p)r ot roud‘fn N lofy':s?on (33) ga orma)d during the

et chi ng p%a@aé% ulégﬂml fheggll %Féwfléorsw%ﬁeﬁn%tésaﬁaatttée @H‘lfir’iéﬁeﬁ’@"lgsl%]%a&é As can be
seen fg onrhigprend Buidhemefet oRQhé &RASRIBN 7Bhe &ﬁa S 150 PdcBivtnig Reahfigechibsui d

channel whic¢ch woul d i ve body Iuld i |atel fter th ol l ection
zone has Wég‘ﬁ gFPIF’F‘éHOEG?‘Fﬁ Pg“ § fyicq. Indke éct‘?ﬁreé%@%‘t‘mi”ﬁ\ﬂé‘i@fl n proposes to
| ocate a feR&ibin %@n@éss&ﬂﬁﬂ@&oxﬁ@a@wh@mm Qftudufd lllﬂwh&l@ﬁﬁiviﬂe@ﬁroﬁf@xans Figure
14 shows the s rC|n8U§ ﬁn% of flgure 4% f ether with a fluid
rece|V|ng°nﬁE§H§1Igbya?ﬂ% f HYC e §1IEﬁW reany to g sinrRiergng geBiedt ng neans
(%0) i's S&lﬁi/\ﬂhdel%]s mﬁe{a&a)}t( Ir(lﬂhle|dyp1ct1_ﬂl&nf>d>c}ihﬂntftﬁ€@swoﬂllﬂfﬁfﬂl&Sa fedgn t‘w&‘aﬁ:hoﬁ’it eg on
t he upper side of the. ski i.erc el enent n e ui
hannbl ©B5odites G okics SEnd bbbt meerRan of e bt pot Bidduieds 10 1 s,
however , tmuﬁctoaprbryn&paﬁlﬁdofnrmmehlﬂeas@(g keesdg hmnﬁmt]tca?mwahom , B agagertanpl e f | ui d
wthin th i,0n nt act.,.t he u recei vi ng neans.

Ther e or orady bl ParfBPEy B5F Sl s BER SRk Snbantl Oy Seaeeieh U g

receivi ngappé:adso o cariessurfane. tlftesflge hawteey reastivedia the wlldctmrmhé agl ldsvi ce. In

the depictg [ cglving neans. esse Ly consists of a
hol di ng sfr uc ar eq‘faﬁ‘{]}evél T ?134k)§18€)f)#§m§ sanbél% r@gm 1s$n{neﬁtf€>r m%a%ureglcelnlf of the
f1 ui d.F ecBy wieans efewerbamied] attuwtéort the mgea:blelsnctpmé%)l g bebanhntdlreamm dthe t est

z0ne (35) il bR Epliel BALAIRBULIETS ADEILERN 2005 IAGLUIRR @rspgent uhi ch

10 produces ‘an o e concentratron of ana in the
body fl ui B5) Dukweides tthagqmé&}pUnadq Gromhctpgrtheensmamath %ml%fhuéhq ki esel ghur

or titani ym.di Ild %@eftﬁ@?ﬁ%3rt Cg@dy has high capillarity that sucks

fluid from capi channe e reagent is applied to a carrier
surface, After fluid has been received in the collection zone and has
filled thd iEgadrastageouer the Rripnyr) is thes msagyernenticen Reinjsiatadgpt aspdcifis pointpr i ned

for neASULEIRAThisReBY (R ANSHAL LERERANER ofARd MalbRNid8edBNGRAL riaect i on
(34) can Ee benﬁ in direction_of
al signal can be chosen at will. The time period, however, is shorter than the drying time

of blood in the capillary. Knowing or controlling the time of reaction improves accuracy of
the measurement. Further a signal can be measured beginning directly after wetting which
allows to monitor reaction kinetics. Evaluation of this early signals can be used to improve

25  accuracy of the measurement result as well.

Figure 15 describes a body fluid testing device that contains a plurality of test zones located
on a test media cassette (10) serving as fluid receiving means which allows multiple testing
(see e. g. EP 1424 040). The cassette (10) includes a supply portion that stores an
uncontaminated section (41) of the test media tape. A storage portion for storing a

30  contaminated section (42) of the test media tape is further employed. The testing device is
a handheld device that can be conveniently handled by a user. The test media tape (10)
may be part of the testing device so that the whole device is discarded when the test media
tape is used up or the test media tape may be arranged in a disposable cassette which is
received in the testing device. The body fluid will be applied on a sensing region (43) which

35  is positioned between the supply portion (41) and the storage portion (42) to sense an
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the sensor (35) so that body fluid located in the collection zone (9)
contacts the test zone (35) and wettes the reagent. This node of contacting
the sensor with sanple fluid has several advantages over the prior art
devices. A first advantage over the prior art is that neasurenent can be
initiated at a specific point 20 in tine. This nmeans that the tine between
wetting of the test zone and neasurenent of the final signal can be chosen

t 1. Th har.t th t f bl ood
" the captira ek SREREE Sieth g% e ot R e i oves
accuracy obmpttkﬁe aq:eakmgetmr(tslnntﬁmtlhgelemem ) dbr mihinge bvdppontied. Begi nni ng
directly aft]ﬁng\ﬁe}t d{) t%ﬁéo Sh},m?tmg%a {) trgqﬂegefqgm eag t| on ki netics.

Eval uati oR G RS & Used fove 25 accuracy of the
measur enent result as well. Figure 15 describes a bocatll)(/1 fluid testing device
t hat cont &iguse ¥6 mowamemmdﬂnqnégf the present inventieruwheye a skin pisrcipgelémergasset t e

(10) Sgr V'éi‘%—%%;dflﬁ%golfe&?cﬁi é@n@% Fﬁ@‘f%%@teggv&gh%\éﬁs tafe%ﬁnéc?e%lt\hz{]zg (see e.

g. EP e cassette suppl'y ‘portion that stores an
uncont am hinged>@ekighesl 6(2) shovefa qonbguraden ywitable fqré@émgﬁk@ta@dageplptghqda n for

storing agdfh ¢RR E@Boﬂ@étﬁ?l 7of€ &Z')O'T‘he( c‘bﬁlcti%ﬁx zBHé?e b&Sh HERALsen B&Bﬁhhétoftﬂé t her

enpl oyed. The testing device IS hel d device that can be conveniently
handl ed bymkodisesnts asieseribed fcrfeftﬁuéﬁ tt@ﬁe\/\{hr@ﬂmddmb@fe sprtpled dte skiflePierséng ng
devi ce so cfhifht shaMMRALEateN f08ed  thit SRS HaL Nl (chQ:oﬁt‘ﬁétEa'E@?fiicﬁae (3ape is

used up or the test nedia tape nmay be_ arranged in di sposabl e cassette
whi chlPs opdhefegeiingmeape Meﬂétrﬁwgnﬁévbeemdméhﬁé@lgiect tqtlﬁaur\ﬂtlplt B& appl i ed on

a sensi ng peRGHP rttc(vée%):r, w atb 13»&51131% 15 affold 08 RALWRE Mehdie: BEBRbYr GO tion (41)
and the storage portl ense an 18 anal yte, of the bod¥6fl uid

col | ect ed WsHe¢ Rer P@s(ﬁlh%fﬂthét?:‘éé‘s’ét@%) fromh ghe wper Age elsPiced 1y figHER6 Chonpri ses
a pricking unit (skin-piercing element, 14) for pricking a body portion. The

pricking Whetnagisielans ﬁg:ﬁﬁglsﬂa Shtégsatadi mtrgleg afid RStEngtd2vicheccorlisd todiguegisan. Figure
16 shows an enbod nt of fg rese nt|o where a skin Fl'erC' ng

el enent 5“(1?1305?1 BEPAY SKRIFICRgE eB'ﬁ’nE recﬁh‘ﬁ“gaqunﬁllrﬂa Bel%i ng neans
(10 )1al’ecﬁmm&@ﬂzwt&eakln@IIGﬂQEgélElﬁ}nt\ﬁﬂgi&ﬁzdﬁfe. a) shows a configuration
suitable for lancing skin and sanpling body fluid with the collection zone

2' The I n (el di odi nent s
e tescr Bt SOy £ e nffouiRl B RN RERE 0 e el
ski n- pi er ¢1'Ngnted emmael(ss"wmgmc Hmnstamd aislén perdeglelsoenthbt alrérdydead | ect i on
zone (2') t v « asur enent
can be naa&gpltea? & ggd‘%l cont ‘i{"gdﬁlt‘ g %%onu%?'rg ﬂ% %ﬁ?se('s{! 6@9%@8\% ecVFt is also
possi bl e thidirifressa rtlheerdeah(@lé oatwithe dumm@suneelcmelt@olﬂtnna region which holds

20  sampled fluid is sealed from one side. Application of further pressure squeezes the rubber
seal and fluid from the skin piercing element is transferred onto test zone (35") lying
underneath. Instead or in addition to transfer fluid by contacting, fluid transfer is made via
pneumatic actuation in this embodiment. Compared to devices according to e. g. WO
01/72220 where pneumatic actuation is employed too, here a relative movement of the

25  skin-piercing element and the fluid receiving means (10") has been employed before the
pneumatic actuation takes place. As described earlier on this allows to separate the lancing
portion from the testing portion and hence sterilization can be made without destroying

the test chemistry.

Figure 17 further shows that sample fluid from holes in the collection zone of the skin-

30 piercing element is transferred to opposing areas of the testing zone. The geometric pattern
of the holes in the collection zone results in a similar pattern on the test zone. When
conventional dry chemistries are employed the wetted areas on the test zone are initially

roughly as large as the diameter of the holes in the collection zone and fluid moves
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wetted portion (51) on the test zone (35') fromthe upper side as depicted
in figure 16 ¢c). Alternatively to folding an integrated sanpling and
testing device according to figure 16 it is also possible to rotate
skin-piercing el ement and sanple receiving neans in a plane to 15 contact
sanple on the skin piercing element with a test zone. Figure 17 depicts a
further embodinment to transfer sanple froma skin piercing elenent (1")

onto at e%rtugﬂl Ert (s‘?ﬁ:feberreg 't(QWaﬁlage%h@arﬁMe\!\@e &tk FeaPh B drA Sh & RNBPbsithat

al ready 2 luid and has been retracted into a housing. Two parts
(60, 60 )thaaéi la%tum WFR?ﬁatﬁﬂE'ééfa&SfFU@B‘@rt sepsics- (s ordimgtygt {SH@l‘med

ski n- pi er gj N4icok E5BPleteSAtEiMAThrgh Bl @Ik 6hthBekOHn2 Sappkgehd | uid is

seal ed from one side Ilcatl on of further pressure s es the rubber
seal and %qwfrlaoertrpeﬁﬁl%@tp thpest @P&F%ftﬁg%ugtf%wsﬂwg ¢ € ALRUFT HADORIGmESst Zone

(35t) étyl BBthe wadﬁrr{ae@gﬂa?uet &ﬁh@l@@%e@fh dfth@klsledih exe donechtbamﬁeeprefférwl tHey
contactin u ran er. | s nade | a neu C

o menlickasths e i rereliteaBne kbt et 7ane 5 10t § AneRieBthartnd ot o
pEeumati Clrﬁﬁk'd@lldcﬁﬁn IZ(Snee(l’}ml?M&?lls t}_fagvertaemen fhik ﬁdnapiev@ngmemmmangfe t he 2:3 .
SKI n lerclin eema an t.he U ecel vi een e oye
et o b ¢ hEmb e S e e e Pria el S AR e b b BERPES " o e S
al | ows t oproinas aﬁy&héﬂmtﬂaanﬁmngallqmdtrecﬁmﬂgrsmmtmwluesthlmﬁga@m tHeandarnd hence
steri za can _be nmade t hout destrovin em ry. Figure 17
Furt ey - tOR R BT Thr SR RarSuR e it R BEFT Bl of *the
skin 3 0 pieeding dgneit@Meedso be iartbé erdeed 500 B(pipnsmrgetanserasolbtt suff&idnesti ng
ZOne. Theﬂged rgﬁ{més evgr% tfh?e{&llf:c%ngtnlc}l%s “% ln%? com{}vlét@lﬁ {1ﬁ &E}illx %n P ults in

a simlar pattern I ona Chem s{hrles are
enpl oyed thie-pieting demesmof this thivknese st slghﬂ)emraanametanmlb}yd Thzfmgfhteyt ms |large

as the di gf@%lfgdlpﬂchef_sfeaﬁ e{lQJc % elethehf! as%%ﬂc{aﬁtsé lg)eli]ovfy fice \%H%Jrggfe?er%ves 19

verticall to eval uate e ana epen reaction from
the side bgpughe mlcrpmemwﬁk@ pipnoing cagenoof th@p@@qnamt@dmthcrdfom eangfeer from t he

opti cs. Aﬁﬁ ¢ yyas litinla$ tdd ylahgeqs whifh 86 Eb&!ﬁgﬁ%ﬁﬂl %‘itﬁoﬂ‘ﬁ&k E'agn}% 16§ ough the

t hi ckness th& test zone s even Wer nost i on the test
zone reac t’%lumS@f folkerted fluighis in thg nengjiter rsnﬁmwerﬁéablﬁ memeememtmn@s 5 of the

test zone,ligevsiBlié & tht Q@zﬂla&lﬁﬁf &%@B&Jﬁl}pﬁulﬁ&? cﬁ'&hl {ekt Zbh&, col I ection zone.

Preferably the thickness of ‘the fldid el vi ng zone of the test zone is 10
to 80 %of the d th OI“éHt'he holes 1in the coIIectlog JéFhIS means t hat
very smal [FIgHs B “ﬁaﬁ R!?rﬁ’él“élle%?haé’lr{géwolﬁérts Qéﬁc%%an FrovSecome

cl earsy bVeleIthr@tdﬁ Ohd MUNG. mﬁwﬁaﬁegm (i7d, 709 ayﬁhgnédeta%&h gcdpillarpr oduce dry

S?S(Tr SE):; I aqannal 1ntogw}?ic}|1 : (i]nplﬂ(ej 1srrgc%evleX ’I@l% ﬁﬁ Jéilé:v&clél r(f?gure }glb)ais Eeglrrggge?isass in the

shown in figure 18 c. At one end of the channel the parts are moved apart and hence the

sample is concentrated in the region (71) where the parts are still close together.

Figure 19 shows an array of sealed fluid receiving means (83) which are sealed against the
25  environment by a sealing foil (88) (e.g. an alumina laminate). The skin-piercing means
(84) is located in 2 handheld device (80). The skin-piercing means as depicted is already
filled with sample and is moved to the array of fluid receiving means. The skin-piercing
element itself or as depicted a separate tip (85) may be employed to pierce the sealing foil.
The tip of the skin-piercing element is then contacted with a test zone beneath the broken
30  sealing foil to transfer sample fluid. Measurement of analyte concentration can be made
from the underside with an optics (86) as shown schematically. To allow optical inspection

the test zone is located on a transparent support (87).

Preferred features of the current invention are listed below:
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10 10 to 50 mcronmeters only. To assure proper wetting the depth of the
holes in the skin- piercing elenent only need to be in the order of 50 to
500 micronmeters to collect sufficient fluid volunes even if the collecting
hol es are not conpletely filled. This in turn neans that skin-piercing

el ements of this thickness or slightly nore may be enpl oyed. Therefore it is
preferred if the skin-piercing elenent has a thickness bel ow 500, even nore

preferre j 6 ' hRsRLEs 6l t
P ivent | o 0h-REH Wb pl, dvide 0L EiRg o S bRl bl TRPAE 1ebIdclion BRRTBEL. h do
not sanplxectivisighodnfluidangt fuid recaivingarranyeamprisinga e FoRscindPemguperedls in the

nanol i t ergrbANGR! QAikdtion 2Bht sPiat ABEIH ELNENe&idneonb @ill mtkbevedndugdt o the
avai lability of suitahly thin dry chem stry test zones. E%%ure 18 shows a

skin pi erERYnNERsBHVIFED fyd ekt TigtFing element bag to gipers HerlBR ZaRfSed 20
relative to one another. In figure 18 a the parts (70, 70") are aligned to
form & capbdy Ay saePlinédvidentriil €h1ths aiveh€on, Svhefireihe eollecttrezdrel | ed devi ce
(figure 18 b) .is _rearr ed .as sFomm in figure 18 c. At one end of the
channel tHE™ %*?QHQPglﬁ@gﬁﬁt§ﬂ§999§nd hence the sanple is concentrated in
the region (71) where the parts are still close together. Figure 19 shows an
array of Bedy faidfshmpling éevireatcogding amthe (1Bahtiov) wdlrear the selddcdch zgai nst the 25
envi ronnent_by a.seal,i ng foil 88 e. d. an_.al ym.n inate). The

SR o orcmpsel B SRR il o (el oo RO WEWAAAAE D0 1 TRE
skin-piercing means as depicted is already filled with sanple and is noved
to the arBayy ffidfshmpling davedenrengding smthe iMventicrk whersireibe volymeaif thedrodyi t sel f or
as depj ctegd: § [WoRT B | oyed to pierce the sealing foil.
The ?ﬁ% 0 Q¥ﬁ€ sk?ﬁﬁgﬁz%%ﬁwégg%gﬁéﬁ?%?gmﬁhen contacted with a test zone
beneath the broken 30 sealing foil to transfer sanple fluid. Measurenent of

anal yt e cBpdehtidsimplingdgyigsacepadias tq the invengon wherey) Be timetdh theskint i cs (86) as

shown schefBdihEabhynt Jﬁaﬁk%ggwtﬁmci@y% rdcBigPachbapuitiRBnpRE 102R%R, 1 s | ocat ed
on a transparent support (87). Preferred features of the current invention

are |ist elow 20 Bod flﬁi, sanpl ing devi ce conpr. sing a skin-piercing
el ement ﬁ‘g%%hém S%Pﬁ%@ﬁ%ﬁ A GhE R 6‘?8‘3 F‘é‘%&‘i‘%ﬁ" R folel eF‘Ftﬁtﬁg%Fﬁ‘éfeé fluid

recei vi ngsurRaes: SO0t o thed ody fieRlisampleas l8sidhdned. NgecsraferBly If toansst.d
collection zone so that fluid in said collection zone will not contact the

flui recej vi ans,; wherein sai.d ski.n-pi erci;n | enent ;has two or nore
Lol S | oxskesh B vURF R MARES OmRRfy £ Sdralrahd AR st NontRRa e o o,
wher ei n tffoe rewivimchddyrflud véherdwatdedsseportion ofighl dtndlee®naondisiopen trothes. Body

Fluid sanplngAGYhEEa AGHYEdAGy fadsHembR M {afleontBnG e (B2 FRLL GET T ON

Zzone
said pathway will not contact the fluid receiving means, said fluid receiving means

comprising a test zone, wherein said system comprises a meter with a detection unit for
20  receiving signals from said test zone to determine the presence and/or concentration of

analyte.

System according to the invention, wherein the meter includes a holder in which the fluid
receiving means is received and signal transmission from the test zone to the detector is

enabled.

25  System according to the invention, wherein said meter has a processing unit that receives a
signal indicating that the contacting means has contacted the collection zone with the fluid

receiving means or that sample fluid has reached the test zone.

System according to the invention, further comprising an exposing unit for successively

exposing fluid receiving means from said magazine to receive fluid.

30 Method for determining an analyte concentration in body fluid comprising the steps of:
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conprises through a rough surface or a recess to receive the body fl uid.
Body fluid sanpling device according to the invention, wherein the vol une of
the body 10 fluid received by the sanpling device is 3 to 10 nl. Body fluid
sanpling device according to the invention, wherein the tinme of the skin-
piercing element remaining in the body to receive the body fluid sanple is
10 nsec. Body fluid sanpling device according to the invention, wherein the
time to receiveg a suf.f.icjent apgount .of .the bo fluid.sanple.is | ess than
0.1 sec, prefetabl Y1188 &8%6%%1@%1 a i@gﬁ%}@ﬁlef’g%kbndﬁifr?fl ag‘“gﬁal ysis
conprising a skin-piercing element wwth a collection zone for receiving
body fluid, wherei ncoatactipgthte callgrtionizome offthssgkid pisriingedernem withrike flgdopen to
the environnment a . ' Yy ' L L.ection
zone 50t hat Thui a e e R R ol TR RO
means, said fluid rBedisyvi ng neans conprising a test zone, wherein said
system conprises a neter wwth a detection unit for 20 receiving signals from
sai d tzest zoneqt 0 det&viak BendlNRo R ERIGRE SoreHi A ar6 BRE £iAL kRN Qfaly@nal yt e.
System according to the rnvention, wherein the nmeter includes a holder in
which the fluid r&®8FAt§OReans is received and signal transm ssion from
the test zone to the detector is enabled. 25 System according to the
invention, whegein sakesiglbat siyass & ditaamesthoandyt toddbadaticgcei ves a  signal

i ndi cating that the contacting nmeans has contacted the collection zone with
the fluid ,receiving neans.or. th sanmple fl.uid has reached the st zone.
Syst em aceBREI RS BB PeeyBHies B SB8 P Hap i e el R p STy S ¢ of
successi vententeatjposis gtidtedibsbed en¢hatimegpaeains from sai d nagazi ne to receive
fluid. 30 Method for determ ning an anal yte concentration in body fluid
conpr,isi the © )T YA id in. I i on zone of
o kit pi et LR the bl SR R IR e B SR LA

ski n- pi ertbiershargesrhsignalgvetimp s emplondd te degteriminagporatingisofor hertcelioationf | ui d
reaches 3k%9§ﬁﬁ£9&ﬁ on the fluid receiving neans, 5 c) receiving signals
fromsaid test zone which are characteristic for an analyte concentration
d) processing said signals to determ ne the anal yte concentration, wherein a
time period beginning with step b) is nonitored and determ nati on of anal yte
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concentration is initiated based on the tinme passed. 10 Met hod according to
the invention, wherein step b) initiates a nonitoring of signals and the
change of signal over tinme is enployed to deternmine a point in tine for
concentration determnation. 22 5 Clains 1. Body fluid sanpling device
conprising a skin-piercing elenent having a collection zone for receiving
body fluid, wherein at least a portion of said collection zone is open to
the environment and a fluid receiving neans conprising in particular a test
zone and being spaced from 10 said collection zone so that the fluid
recei v§ ngclamans being out of fluidic contact wth said collection zone, so
that fluid present in said collection zone will not contact the fluid
recei vi ng, nea . i or di o claiml, wherein said device being
adapt ed tlo' un e%@“‘%%‘sﬁé‘gﬁ&%ﬁ‘gﬁg‘é‘g upon actuation so as to assune a
contacting state in which a fluid in said collection 15 zone contacts said
fluid receiving nehfkdn-prrcingsalament bavingagpligtienrope dprreceivinghode flpidsuheseigeyi ce
having a noveabl e Rodkd Q5britb 6tRai edlleBeon 20R/ie Ipeditd tittenlie@hentaPr ti on of said
coll ection zone is |located on said noveable portion. 4. Device according to
claim1l1, wherein bogdy . fluid received.i.n said.collection zaone is ed onto
Che 1 d'r ecei vi rbigaiseng ERBiep pckif SbpllichRhn ERapREerite e RUER4: N o
cl ai mad, wherein thel dwleyiohkonedo that ieflonl reqeivagi nueapobdimgauit of fluidin eoritact
transferred to contagtaid OffleldodizOne] RERke ofi BEAN s%ﬁt&f@&}on%h@giﬂtﬁ% y fluid as

transport neans. 6. Device according aim1, wherein the collection

zone conprises hol @atachthgfinidieqelying me@pei ved body fluid is collected. 25 7.
Device according to claim1l, wherein the collection zone conprises a porous
surface tn r ereikycdidnghodyint 1, whereindaidldevitetringadanel togintergeh physicdl, wherein

t he vol une of the bod | uid received b he pl.i.n vice i.s 0.5 | or

| ess. o Devi Shenge Bonch bR R I e eihaladine FRER PN FinigRo st e
expressi on neaos. con@ts §4d flidvéceiwingowansdi ng to claim9, wherein the
expressi on nmeans conprises a finger cone. 23

3. Device according to claim 2, wherein said device having a moveable portion which can be

moved and at least a portion of said collection zone is located on said moveable portion.

4, Device according to claim 1, wherein body fluid received in said collection zone is moved

onto the fluid receiving means by electrical actuation.

20 5. Device according to claim 1, wherein the body fluid received in said collection zone is
transferred to contact the fluid receiving means without using body fluid as transport

means,

6. Device according to claim 1, wherein the collection zone comprises holes in which the

received body fluid is collected.

25 7. Device according to claim 1, wherein the collection zone comprises a porous surface to
receive the body fluid.
8. Device according to claim 1, wherein the volume of the body fluid received by the

sampling device is 0.5 pl or less.
9. Device according to claim 1, wherein the device further comprises expression means.

30 10.  Device according to claim 9, wherein the expression means comprises a finger cone.
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5 11. Systemfor body fluid analysis conprising a skin-piercing elenent with
a collection zone for receiving body fluid, wherein at |east a portion of
said collection zone is open to the environnent and a fluid receiving neans
renote fromsaid collection zone so that the fluid receiving neans being

out of fluidic contact with said collection zone, so that #luid present in
10 said pathway will not contact the fluid receiving neans, said fluid
receiving means conprising in particular a test zone. 12. System accordi ng
to claim1l, conprising a contacting neans which contacts a portion of the -
col | ect i dn. zoBwtenf for hedyfkiidamlysis cimgyisimgans with the fluid receiving means to
provide the test zone with sanple fluid. 15 13. System according to cl ains

11 or 12, wherein Jm-ﬁeﬂcln@%hﬁ&&imﬂﬁcwaﬁ@w&ﬁ fbiteceRAbbok) Hird, widdiphe whil e
at least a portion of the CoJlection zone is in bod 14, System

. ! ) t he body.
according to clai ngstapesHon of saidiallestion 2oReis @Ben ks FiroRENt2_d | ocated at t he
tip of the skin-piercing elenent and the collection zone is conpletely
i ntroduced into thefllidebyeivihpmeBystmore fomatidicollpction hasnthatlthe fuid 1&eivinger ei n
the system conprises ns_t LU . r to a
tenperature in them?aélﬁngén%?m%@%%%éﬁé%E?@%@é&@g%%ﬁﬁbﬁﬁgbg egf?{r?rls 11 or
12, wherein sai d skidpapivay wilhept nerters thedlyidxeebingantaas, portion and said
contacting means applies a force to said noveable portion to nove at |east
a portion of the c@ldfRed feodiviROMBarls BSRpEsRIptiRArtivaIAr thdgordel Ui d recei ving
means. 17. System according to clains 11 or 12 conprising a drive neans for
driving the skin- 25 pierci,n ans into skin. to pierceg th kin for
obt i ninda bory feerRran e (e vagslied ook ety G rolfhed s of o,
wher ei n sai d dertlctiomgpneehitbs siioippriimgeeansivitiathe fluisacesvifigmezap il provide an

el ectrical pot %qgs;gd Q«?tth‘é’%ﬁpleﬁﬁiidd collection zone and said fluid receiving
nmeans so that l}l Ul d fromsald col l ection zone contacts fluid receivi ng

means. 19. System according to clains 11 or 12, further conprjsjng.

t r ans Por t!3meanistempiccordmeite glh@}sd# or h?gwafémé% ﬁ?ﬁfﬁt‘@P a?r}ffgeféwe%ﬁwvéf’"ﬁ ive to
the fluid receinvleighileRsst a pddtiow obthd Qolle&iysitzone Racthe dodyy to claim 11 or 12,
wherein said contacting neans conprise ultrasound neans to force the body

fluid sanpl e i ' I i ; ' ' I i on
zone. cont ot s Burip iy S g REEAREh Blcoigtblisod AbaR e il BRI 11, |
wherein the t skiepienangd¢menpprd b pjleetioarteris eammpi¢tely intrpdpged into the body.

15.  System according to claims 11 or 12, wherein the system comprises means to adjust

20 temperature of the test zone to a temperature in the range of 20°C to 40°C.

16.  System according to claims 11 or 12, wherein said skin-piercing means has a moveable
portion and said contacting means applies a force to said moveable portion to move at

least a portion of the collection zone into contact with the fluid receiving means.

17.  System according to claims 11 or 12 comprising a drive means for driving the skin-
25 piercing means into skin to pierce the skin for obtaining a body fluid sample.
18.  System according to claims 11 or 12, wherein said contacting means comprises voltage

means for applying an electrical potential between said collection zone and said fluid

receiving means so that fluid from said collection zone contacts fluid receiving means.

19.  System according to claims 11 or 12, further comprising a transport means for

30 transporting the skin-piercing element relative to the fluid receiving means.
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body to receive the body fluid sanple is less than 0.5 sec. 10 22. System
for body fluid analysis of a device or system according to any of the
preceding clains conprising a transport nmeans to bring the skin-piercing
el enment into contact with the fluid receiving neans, and a detection unit
for receiving signals fromsaid fluid receiving neans to determne 15 the
presence and/or concentration of an analyte in the body fluid sanple. 23.
System according to clains 22, wherein the transport neans conprises

el ectrical actuation. 24. System according to clains 22, wherein the

t r anspor t20neasatenatpordisgso epim Nrflovdereiraidsatiacing @@n2&miSye ubrsamndor di ng
to claims 22, wherhek etngbéd’igﬂ%\?a%ﬁu&)le%ﬁpﬁ oﬁg’é{mﬁ hifelo WRPHRAY (AR Wf | on. 26
System accor d! ng to ¢ ransp ort means conprises a
combi nat i on otolleetioelczpm@@Factsgpdﬂwg\recsmwnmnual actuation. 27. System
according to clainms 11 or 22, further conprising a nmagazine for storing

nul tipleafl usﬁtesre&@@rwnrggo Hﬁiﬁﬂﬁl wR&eid @he th@etth@dmi prer@legt@emaanmmuann gral yte
concentrati Oanlﬂ&}bOd

rls e steps of: recei ving body
fluid in a co PIS V%%’ﬁbo?ﬁ U et g*eﬁrﬂéai“r?gsespf ‘ement , b) contacting the
col l ection zone of the skin-piercing element with the fluid receiving neans
so that Bady Bysterdfor badyiflid nalyes of z devige onsysthre atdondiug toegiof/thagreestirss, c)
recei ving si gggllngcg&gmlﬁ id test zone which are characteristic for an
analyte 30 concentratioh 25 5 d) processing said signals to determ ne the
anal yte concentration. 29. Method according, to cl aim 28 furtgﬁsj go rising
pricking skin wtrﬁ%adishor‘s{{‘ie?ﬂsﬁ?'é?’&ﬁthﬁs “bP‘é‘i?ﬁ’lﬂtee”‘SE“n?\‘?b‘toﬁfﬂﬂt‘&‘ FiYAg to
claim 28, wherein febhgviskhampiagdci ng el ement is transferred by transport
means to the fluid recelving nmeans to contact the skin-piercing nmeans with

the 10 fluid rece'd@ke’éﬁo i b e%évlng’ﬁérﬁﬁqro%’ rﬂ{{&-c{lﬁn hx%ﬁrg‘t %}er‘ﬁﬂﬁé ein the

ski n- pi erci ng el enent rans erred Paut omat recei ving
meansl!¥ o cont act ttlhepskqnne pidéarcpregnicitiomehan wab’he in HE bogy fliid SWEBIGI vi ng mean.

23.  System according to claims 22, wherein the transport means comprises electrical

actuation.

24.  System according to claims 22, wherein the transport means comprises spring force

actuation.
20 25.  System according to claims 22, wherein the transport means comprises manual actuation.

26.  System according to claims 22, wherein the transport means comprises a combination of

electrical, spring force or manual actuation.

27.  System according to claims 11 or 22, further comprising a magazine for storing multiple

fluid receiving means.
25 28.  Method for determining an analyte concentration in body fluid comprising the steps of:
a) receiving body fluid in a collection zone of a skin-piercing element,

b) contacting the collection zone of the skin-piercing element with the fluid receiving

means so that body fluid reaches a test zone on the fluid receiving means,

c) receiving signals from said test zone which are characteristic for an analyte

30 concentration
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32. Method according to claim 28, wherein the skin-piercing elenent is
transferred manually 15 to the fluid receiving neans to contact the
skin-piercing element with the fluid receiving nmean, 33. Method according
to claim28, wherein the tinme of the skin-piercing elenent remaining in the
body to receive the body fluid sanple is less than 0.5 sect 34. Method for
body fluid sanpling conprising the steps of: 20 a) receiving body fluid in a
col l ection zone of a skin-piercing elenent, and b) renoving the
skin-piercing element fromthe body keeping the body fluid sanple at the
col lectfion zodp. 3frocdbiigwaill si@elotoder@ming tied anblneIdncentrstioni. n t he net hod
further conprises deternining the presence and/or concentration of an

anal yj[ e i t h%}e?h cgorclﬁhg 2§ fur?l'gr §o§%§/§$ﬁgﬁgw gitﬁlg‘u& &ufh (§I3I4’ect i on

wherein s conpri se ecting a sanpl e at
zone while theesmnm plerC|ng el ement is introduced in the body, 37. Method
according to claim34, wherein the method conprises pricking skin with said

ski ln pi ersi ng th@&ormﬂgadaﬁﬂm \Oﬁerﬁﬁﬁ'@slﬁhi pie3&ing &yﬁ&rﬁmtfrmsfehadyy fluid
anal ysi's Co I‘ISII’I 1.erci ng. el enen a Cco ion zone
for Y ecei vi ng Bt ie GrBrareaviaE MeaHag i bie PO P c Se s ST At | on

zone i open floidireeivéipuhéaonnent, a transport el enent bei ng spaced from said
coll ection zone so that fluid in said pathway will not contact the

transpor t el eqpmiod ccfrhl'd (Johélzﬁﬁﬁk'svvbﬁkgelﬁrﬁf%@ﬁnéf? %?lkrﬂglt%t}ﬁ%ﬁerrgrpne

transport neans to ring e transport ele to contact wmth the fluid
recei vi ng neaﬁstorraﬁepllam@fSelrilrefﬁmmmeawp C@réeférhﬁs}vg Riprging elsmentavithdhe d f 1 ui d
recei ving meamgidiecefl@igghéinne the presence and/or concentration of an

analyte in the body fluid sanple. 39. Body fluid sanpling devi ce conprising

a skin-pigrci n tion zone or ecei v, fluid,
aherein” 21 °| MG R RO B e R OTe el S Ean el PRy

envi rdﬁnmant am@thnﬁﬂerdeeqtlwngtmeaooiolcennactohe skongiercimgelemsatwith the fluidireceivoiges i n
whi ch the receiygd body fluid is collected

33.  Method according to claim 28, wherein the time of the skin-piercing element remaining in

the body to receive the body fluid sample is less than 0.5 sec.
34.  Method for body fluid sampling comprising the steps of:
20 a) receiving body fluid in a collection zone of a skin-piercing element, and

b) removing the skin-piercing element from the body keeping the body fluid sample

at the collection zone,

35.  Method according to claim 34, wherein the method further comprises determining the

presence and/or concentration of an analyte in the body fluid sample.

25 36.  Method according to claim 34, wherein step a) comprises collecting a body fluid sample at

the collection zone while the skin-piercing element is introduced in the body,

37.  Method according to claim 34, wherein the method comprises pricking skin with said

skin-piercing element in advance of step a).

38.  System for body fluid analysis comprising
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40. Device according to claim39, wherein the volune of the body fluid
received by the .sanpling devices is 0.5 1| or less. 41. Device according to
claim 39, wherein the thickness of the skin-piercing elenent is below 500
m croneters, preferably below 250 microneters. 42. Systemfor sanple
analysis with a device according to claim39, further conprising a fluid
receiving neans with a test zone, wherein the thickness of the test zone is

10 to 80 % of .t he ARt PieRinglelRfmeROhBing dtoll&tBioh batedor re@bA g0 flaidehedéin t he

ski n-pi ercing el erreTt. a. .27, . : ) )
at least a portion of said collection zone is open to the environment,

- a transport element being spaced from said collection zone so that fluid in said

pathway will not contact the transport element,
- a fluid receiving means comprising a test zone,

- a transport means to bring the transport element into contact with the fluid

receiving means, and

- adetection unit for receiving signals from said fluid receiving means to determine

the presence and/or concentration of an analyte in the body fluid sample.
39.  Body fluid sampling device comprising

- a skin-piercing element having a collection zone for receiving body fluid, wherein
at least a portion of said collection zone is open to the environment and wherein
the collection zone comprises 3 or more holes in which the received body fluid is

collected

40.  Device according to claim 39, wherein the volume of the body fluid received by the
sampling devices is 0.5 pl or less.

41.  Device according to claim 39, wherein the thickness of the skin-piercing element is below

500 micrometers, preferably below 250 micrometers.
42, System for sample analysis with a device according to claim 39,
further comprising a fluid receiving means with a test zone,

wherein the thickness of the test zone is 10 to 80 % of the depth of the holes in the fluid

receiving zone of the skin-piercing element.
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