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BODY FLUI D SAMPLI NGDEVI CE The present invention
relates to the field of body fluid analysis in order
WO e00so8dsteOr t he concentration of anal ytes suchrewsERio0®N2357
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
el enent with a collection zone (e.g. a fluid pathway)
for receiving body fluid therein. At |east a portion
of the coll ecti &GORYAEUID YPIRLING DEVdCEnvi r onnent so
that fluid can be sanpled. The sanpling device or a
separate el enent conprises a fluid receiving neans
which is out offluidic contact with the collection
zone of the skin-piercing el enment so_ that sanpl ed
The HresAng inventipe reefies tcihiedisldzefrodyitinid anglysisémprder to menitor the
dy fluid
conc e R e e e RSy Zone or a
system conpri sing a body fluid sanpling device and
The ihVentipry exnspiis aglemisaasd exsitep orsponbRg sl smguats ebhedy fluid. A
body il Sarh 1%&&1&6%&;&%% a &i gﬂ&hﬁ@ eEfneht‘@ntﬁ‘alcbﬁ&ttﬂoﬁ Rone (e.g. a
zone cohtacts th uid recéiving neans so that fluid
fluid pgthwayn ffraeeeddns Baéseﬂu@rrhgnegh At keaﬂrad?ﬁrﬁom é%?hezt@%«%-sﬂeﬂ zone 1s
open gB €hd L éfn?&l@ Ly DY ANRAAS, N3 Jn#eﬁ ?H@&%{Hlfngtdeﬁﬁe Sﬁi]sekfﬁrate
eterm ne stens for sanp s are
elementr eerprise @\muci WC?W@%GTHP@S vdwh s rP‘W@% Bnidisorpptaat vith the
collecttﬂﬁ?fbﬂépbf g s‘?(llr? P ¢l SROSRR Bt ?A L rpl&i 20 i eid c%ﬂEét% zone
an ys EP O

. anal é@ te are known om docunent
will nEggagincy ﬂ@s@mgm@mﬂmms difipHy- 92@9 badyifluig sampling deige with

conn &t%@ cBl1&aBh ﬁbﬁg Yr E.Q}/'& |8 x ﬁ’lg)é Holdy 'ﬂ%c?ﬁg"g:frlfﬁa dev1ce and fluid

transport t lurd | det ecti on
recei Yipgtrheans deves brmm ting a seroad sukrdepthichsatdeastd p%@nuqﬁ th

collecHdH %ﬁ&%on% £ tﬁé ﬂﬁf&ﬂ%&ﬁﬁhﬁ desal éobtﬁgt ﬂﬁldtlshﬂréls@é?&‘dnﬁﬁed on

I's particula suitab or collecting relatively
signadnigdin alegurans o theilsdd rdcrivingsnenis enalyts cppeamiiiefipy can be
deterAGHEAP! | shed by pressing a ring onto the area

surroundi ng a coll ection S|te and applying a punp

novenent. A system for analysis based on small_ anpunts
Systeits foroarBlina hady A ae RECRcdNA VR o AMERE a7 whigh basby Huid is

taken) {\‘]% ntB lérd? Salile M@frﬁénﬁ B Sb AW R GIytisal Ise&hd 'r?r@ known
Into the rn1s and interstitial fluid'js conveyed

from tdpcymgnt ERE 198 8¢ éorexampleaehich sprppses 4 giosable Wrewih ke
capilla®y ECJ"@OIEE%@[{M@Mt@@aﬁ@%rﬂlﬂ@gédy iﬁn%'n‘it@ a d%te!&hgﬁ lal)éa The

mniaturi zed arrangenent which also utilizes a
furth gedeNetonneentiof Hils eapasp descripad 1%W@%M2%%80“ﬁhwrangement

descr?m é%pi}l tHR ZioAuJE’l@ﬁ'@ is ?Hftﬁﬁﬂa@g%ﬁﬁﬁlﬁg ﬁ)rQBlléctﬂlh% r@lﬁt‘i@[‘ﬂs@ﬂi@l"ﬂmounts of

he_ extremel hi n need whi ch can be inserted
bOdY|fh?c1éS vhichay ]ﬁlilmég Jycascemphshsd by Pressiag & a1 oate {he area surrounding a

collection site and applying a pump movement. A system for analysis based on small
amounts 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
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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wi t hout any pain.Wiereas the arrangenent described in
US 5, 801, 057already fulfils nunerous practical
Wo egsiosesment s, some features are in need of PCT/EP2005/002357
i mprovenent. A general problemwi th the sanpling
devi ces according to the previously nentioned docunent

WheteSs the afRAbdAGIt Webribag 1&@8'50%@ 1 r@g?gir@ad}f )Tulﬁls {i#merqys practical

cost -ef f ect ivel yand as snm as possi‘b
TeqUIZETRTHS JO e feAtwres arepr aeed ofimproveavantah gepernl ]gmobleﬁchth nhe

sampllﬁg dellad Qe8NSO %@ﬁl@%@ﬁﬁg gﬁh’ﬁogf@c@ ﬁéQﬂﬁé’iﬁ%@to mgnﬁftgﬁe the

3/.0028125 both describ I Nn-plercing device
houoWa‘%Fédlﬁﬁoﬂr?@ﬁ Evehiane ansmalyggggssfoﬂq“ d sanpling which at
| east partially is located in a region of a piercing

Wlthmﬁﬁdin@bocﬁﬂﬂﬂldfshﬂ!pférssﬁﬁfléh Bvd i eh e d LI A FBRS, | S
|c 'S T1xed 10 the

ed to a testing zone
contegigtHeh 6 SitaiptaRetand US A0 R i budateakoparg dvicrs
whicKiRS@fah Rpen thaine! e b%!ﬂl Rafd sgfnfahﬂg ﬁ‘g%‘tq%agl& g#&iﬁ{l}? g rl,llcggtated ina

h a part of a test’ stri .
regiog 8%% B’ﬁfﬂ“é& peede. Bpdy fluid sa iipfg thn @Ollmnrzgnd ewtiasferred to a

testmérzﬁiié ‘:%?g ésg%;&a&% B, g?erél ggﬁé 27 t[kupg US,2098(Q0g8125
el

descr eyKinspietAreeeloment iningesrahay lﬂpé pettrodititesh stpipoAefurther
docurghtGtheatdndblhiefa @iﬁﬁﬁ? segﬁ#lﬂ'% :anla gﬁét%%c&evg%&g}ggwgmﬁ g %oohno area

atlon W th an ana
is des‘frl(zti’n%ﬂﬂ DO2Pe8¥4M- has the disadvantage that
sterilization of the penetration probe which is

I
o e TN A P AL
Pfobep%l{l Renetealiop i plye bevee iardirepsilwid spengpaichiaon yithiawedalysis

chambﬁ&AéH@@&B?l? tRiRdetiPeI IR H%Qﬁsaﬂgag%ﬁg bies ?tehﬂga%{ o&Sr the
|

CI ent sanpl e transter

Il
Penetga&gﬁ |P?$¥ge whigh isgegy ﬁTéY Hbigved by exserd lhélaélnbohsm@)mtthe test

chemiéfie [&a’@dﬁlﬂpﬂﬁ dnb B8k @h LSRR F@iNer ‘s‘ehﬁgﬁﬁ%g ahd alqél{fs%:%e)épatlally fixed
tra erred to a testing zone
to oneaxot n%ﬁftan@mﬂ‘t‘% efopeneer 4p he Flosciogethertp allow ¢f§t:1€11mn‘;pieetremfer

i nvention proposes body fluid sanpling and testing

The pﬂeﬁ/aﬁb w&fgﬁanﬁh@stﬁfg'cﬂeﬁ@&é, RBCr ARG B SHifh ARSIk Ehr}f@%, Ehm a

tf is out of fluidic contact
CaPﬂ‘atr}ég%) 15 ghrech earteddna tosHAS gonesphish inmvlyidictcakeast with the

ot e S4B 0 0 s
device W@ H%I Qtsstien ensiin akreqinathigheasnpla lsptékfm winisefut ph &uldlc

tact Qlithecteitiiy 7608 6n GBS di Hale, gﬁaifé.‘«}i kbh 8p bl #sample into th
o 1e i Vi nig?fgrreansnt hat reI{:}gl ves flul og,\ﬂafoma{)% sample into the

collect] 408 T dt> LORRTHOROF et PIyzoppds being tandesed inmsecond
pomhd’ﬁ?ﬁﬁ@hl&aﬁt 168t ﬂ?&ﬁﬂ)n‘?{f t@@&dﬂecﬁdhezoﬁetﬂo%ers &irto d:WnPiQt WhR N ¥luid

well .as the ¢ n zone may nove
receivipy PEERHI8F B e tcoléleca@ayoﬁp u‘}xl@prgatmﬂwhg fluid
receiviflg e s COHY SRS & b%léh RhOH@HGERBing means as well as the collection

zone may be moved.

In a first preferred embodiment a body fluid sampling device comprises a skin-piercing
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
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el ement having a collection zone for receiving body
fluid and a fluid receiving nmeans conprising a test
wQoowe/084336 d fluid recei ving neans bei ng out ofPET/BPIID®002357
contact with said collection zone so that fluid
present in said collection zone will not contact the
recei\ffihg nflo 8S AL Héﬂufél rEc% 1Jn ﬁls%&}hr?o Hedn 1nteﬁrated test
e|V|ngneans have I'ntegrated test e
zone pyt itjig anéafé‘%ﬂ'l‘b”ébﬁéﬁpwtﬁ ﬁeshzosﬂe pardtieverastyticalrtesting.
achi eve analytlcal testing. A second preferred
A sec%H@ DR rARHBHISE §orﬁﬁrlée§‘ Le Q{t%ﬁgd @?’1[:@ Sithl 4 & 1erc1ng
ski n- pi er ci ng. means aV|nH I'd colTection zohe as
meanﬁéwmaé flud FCﬁleaU%é@msw@ g Asidueediving traeans nithe teSaZloaie Said
A PGl Nap A6 1R Eer3Y 2 B hys|
e D e B Bl Oy e P T fement of
the cg@ﬁaom epnaielpive & thiedluid irelving swsus)npreaans)atiopae as to assume a
conta%ﬁh?' &hicad vAfcIS AhR iASSHTBIAR6R ALl Inb i St ﬁai%e\f‘@{éﬁg means.
uid i1n sald collection zone contacts sai ul
receiiving means. A third preferred enbodi nent concerns

A thixd prefered eaphodimprigonsernpe devigesiceqreisgde rtba fastipoeferredit |
embd@ﬁ%&ﬁd WheRifsseMing 1as n?ov@ﬁﬂ@ﬁ@ﬂtﬁn%ﬁ&hg w@hme& 3Rd at least

be moved and at |east a portio sa
a porgigp ogeaid GHidLelection zone @apfﬁafd fipid rwzymgxmﬁgnm ém:@tquon said
moveéaBeogib2n said noveabl e portion. A fourth preferred
enbodi ment concerns a device according to the first
prefe enbadi nent, wherein body fluid received in
A fougt pre 6‘1ea@&lggéﬁn?&r?@n%n%@’é@e@y“@ﬁ’é‘éttﬁ the firs prefaredn

embo@ithent; Wherel bty MG rabe¥8d FERAMScollbetidnf Adh s BlFEd sgi clectrical
enbodi nment nprises a device according to the first
ac““ﬁP%P@Fﬁ%ﬂﬂ@ﬁgﬁﬁﬁﬁgﬁﬂn&Wﬁere|n body fluid received in

said collection zone is transferred into contact with
A fifth @Eeféﬂrw embedigtient BEMPBARS dwitduubrds t@gthfe@ﬁlyc p’rlei@fr@d as

transp an According to a_ sixth preferred
ermbogiERly Fﬁegﬁ% il epistre proatdrelldiap o igtranfipArechigito contact
with e iu€ErecSiviighask Sathwut fsis IR IR & trdAPOPOREa R enent

to receive |UId mhlch then in turn |s contacted with

arate el enment.

t . . .
Accoflitaeina GBS FERPUens SUETTeN o T heattidsespling device

is corBy3éEwRh a Eb;lfalrhe ftralnE;pdrS elphedab E&@lvb flutd@h$d ReRirefieh RY
sposabl e ¥hat is only used once. It is

Contaé% éaVlﬁ’rae‘feétrZPéla OfG SERBR Gy HI8hosabl e f1 ui d recei vi ng

means which are only used once. According to an

The peesontinr@itionoh fabtcubiriiotsefil] forthaadhdlarspagisyseans
conprises e. g. a capillary reachlng fromthe

collect]
rrtifl g8 RS kB CFiraelfofent BRUP R TR iy fsdped once. 1
is alszpreferaddo Iempﬂcr}alhsﬁceable fuidoecepih@aicaisheh ichuirelonle eetdoneg:.
nmeans by capillary actuation, i. e. the subsequently

Accox‘?lli&gt%dan%lpocﬂq%eﬁ cliijtﬁie BH&ha%S thk rt?]feamg'por{.PIlneeans comprises e. g. a

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 voluume, the so-called dead
volume, serves as transport means to transfer the fluid used for the analysis to contact the
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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to the fluid receiving neans. This additionally needed
fluid volunme, the so-called dead vol une, serves as
W e@sspsié neans to transfer the fluid used foPCT/RR2005/002357
anal ysis to contact the fluid receiving nmeans. This
means that by principle nore body fluid volune has to
t a ded for nd .
1ncre?§né8*g£s%: Cﬁ&?}lég RCéRiC}lgg?O &C\Bir?SﬁII‘ltnlg eena SOinnCé)rﬁfagﬁg(f @}e prior art
thereds 8¢ deaskvolwime oeaxﬂledgdtadlytthewbole sanplelvnltexm& tlon icaliectad jh the

t eI i j $..00: dead v
collfrizBfis P il od B B iRamtant P BB Re Bermeroprement
Of co:ulne tad lhleerbt tihatsonersemipe femaisfie theamlleaionhm e a4 idis the case by

usmgcaeé:afnﬂélr}l;] %ug%%pqsl’ortﬁ ga[ctgc? urggte t% t%%reé 1 vgnﬁgﬂggego@hgpﬂ érolume
needetol lfecsamph‘:dzfonmeamemdfntldsﬂ et neasearly indsda3g wath increasing
...capillary. r ccordln to the present
distaf ey A olrobath PSSR Retod o' be: canpl ed
for measurenent does not necessarily increase with
Anotherardeastagyofdhs raautéorbies thetetuedo theefatti that skimepiernihgfelemicht and

fluid Ee%g%;rfga@gad{ﬁ%[ﬁ%}{ %n%%)pl rﬂf%l\éac‘ ! a th%f cet1 hgaslﬂy %rg#%a%?ted in two
partsafitk skintiptbreieg eemienty onetd epst pa’rt bf lalljuylc’alrgs tﬂm&t skim afidl thetéfore
needsﬁ%q)te%ﬁ rﬂlzgci] e’¥es‘t: Ahe§ IR %heyrflos% 22PR6 atteveeg alre S§ \%?tb\fpe%o t‘;tsemhzatlon

I"'er €I g &l enen or at | east
Seperpting Slunq:selthg ekzlmemt amrﬂﬂmlﬂemaﬁmngmﬂmdﬁtdt@vdoparts solves thls
probl%ﬁqer | Jthe 2R, pler%fng elze e%? e}nobne stceéleuq?zt Atz gﬁg Vefg%ii ﬁfécelvmg
meang IaB mhmst avardﬂng (| desttuc@meoﬁ/tha gesrr@l&rrﬁstrmt o two p arts

sol ves this problemas the skin piercing el emrent can

The f%g% ?]Jscgirgli]rlétrég%ls gr?agq‘%éﬁf «%r}{alg ?élrt z CI? | (E)IJ nl'tJ fr L(I;}] %[ e\f{é Nt without a
test zohethat trayspoTiy earfiplaiala sm@rta/iestgzonea[nboﬁagasm wettfng of the test

e e .t h a
o AT LR R i IR L SR
trigeezimgenf td¢shzdymt wettaslhes the:actwangtg@fhat te ¢antnme (i-dh Clveetimee,,

e N ner. h
sece SRR |\ 8l 2 GO WS TRVDEL DY 0Py g e
contrhlsl which dchda vt lgleer abatradyhd andpetdenminatien(i . e. t he

time between contacting a test chemstry with sanple

A fur %ﬂ" bﬁva?ﬁ%g cgﬁ%l{nﬁg tﬁ {hetpqﬁ)tr aft%ﬁfﬁlpilﬁg d&ﬂ% ?s tHa? ﬂhf(ﬂ!ahﬁﬁmg and

er "‘accuracy-o
contagiéngeitiba aamphng dwfca miithex tegithganne g bmcmpdue:tbdm diffesent

locatiBhé, Huidtlsk El?#g’f; h@)ga Y eﬁteoc‘e etalafHe fH]rH 'eﬂg%%%mahﬁ%e?&‘d

cont aCtI ng I ng eVI cew esti ng zone
appargtiys aleconthginguithe t@img epmatian be ceadeovithin Fheapparatus. Due to

this slﬁxﬁﬁg lﬁ%ﬂ?lgﬁl%rf @I hfer V%ﬁg{' elgﬁerﬂ%gf‘ic?&r Jtﬁgr %}Jaﬂ[%no%qgea%s c&n be

appar atu contactin
moved dnie thamtpromyddionsing wlmcﬁlheafhfpp@gatu;wtmwwtto thhlnsuted space

at thesfmﬁtt hﬁ 1£1H fngﬂ: a.é%h)'tsfggl s§1ﬁrgt1 & tﬁ% E@%ﬁn%r@%hbqgéd g&rmg the
er e uat | e moved 1 nto e

samphm &tcp ayoigdf that mmbﬁmgstwdufétms intathednnzgdvedy durilg sanepling.

The ptr&eﬁpi%véﬂtfﬂnt B RRAHS significant advantages over the fluid sampling devices

of the prior art.

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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at the front end. Furthernore a physical separation of

the test zone from bl ood during the sanpling step
w@rmsasssthat test chemistry diffuses into the PUCIEP2005/002357

body during sanpling. The present invention therefore

has significant advantages over the fluid sanpl [ ng

be cagr?éq &ﬁﬁfé)efatedgreatgfnh 1rnte%§ls is in og?lelpt%rrﬁo G olr ' %llhgefl of %P;ﬂirt

evi ces
conchtadtiona&mﬂm*&tnglysﬂs emuymg dispebsatse tds&l&nemahisqdoﬁmoto be

partﬂﬁ&?}; :?Jx)a% éecgslles\rglgge%ﬂlli h%?nl%e g’tb'i?od sgg%rg{; ﬁléetgxe%#lbgzrdiabetics.
If exqgsmtelyduglablobd vegar Sulehs ﬂgp&tglyemmh}ao@anbm diabeticaedWtperiod of

r va S in
time, tﬁg %gﬁeﬁ% Ghal Otuf el onIE: e Sé’ﬁh 4 ﬁlghdngﬁaﬁr@ﬁaggrene If, on the
otherdrmpl oy diabetdti gpsasabd gateeShymighneearhia blams@h@m&rfoﬁ exarhple

injectg? (’_c)cté%fau' ar %ﬁggms@t@eg YoRS ebs B(Sr%ls? k %renareﬁn%eg 1ff Ithe cgla%etlc falls
into esceedlsd hgﬂ)qgilycghmtd shock. Sésuggmlan/ainmﬁ of thy p&rodlsygadevéenables the

s AL P S BREEE ARy 4 00

coordjantghereeting habitnbaediky a(otrheyr adaiand;hm mhdaiaabndngadﬁstmxm t®

1mpr§v1 %gl':l(? ala%ntlé%Fnégt!hg ﬁga%tél oéf éha Te? %Jsz gﬁyﬂﬁﬁ E%Ofl ﬁﬁéarglgargg%%lag@lso

has cbmsﬁ@rdﬂﬂe emrdhedmglonﬁc idvendigesrdide highadokts forrecorlary d1seases can
ed h caem contro

| hock. . Ar | a
v S PO ORIF L BOPEE cBbE o Do
sugarhymmcgmgzae pnmaaﬂ];dthlappmgday&d&m the sdqatred badydflwtl €6llkction and
e SO P S BESE B Bl Eu R P Bty
systemsrﬁ'reaimb’eglc an theddahdtaft muﬁlgﬁrtsﬁﬁolhﬁlﬁi 4 dropfof Hioak ethicls i ;JSI usually
{ nsi der apl e

oSBT ELRRE e Lot Lo hes e sl
1anc11$§d)3yméamyst de ﬁm]sé&deé withes lawet d%lOﬂ‘Eﬂ,QJlﬁ@dSﬂﬁﬁEe b@dgz hurface

f. blo
and BT R TR nh RS M by R B et oy ' Ry

drop bEbjubd edt ity pﬁhmtuﬂa wairde Btﬂomhwpiotdalﬁrd’mlhle idigdketic has to already

pce R S5 e ST o 08 T34 B oo

can nowdieaablist @fthe [’ﬂﬂ’Ssttnf) lang bftyr fobéainiplal @y Oblood sida@@teasurement

t finger d.
s ava g Bt Bk oty FobShay PP ue Ba-ra R bt o prsgent
inventianehaigesibe pﬁc&:emﬁﬂ)ldmd shiparahéaguteanadetd e dgrbath sirapti€ibd.
tensi oned, placed on the body surface and triggered.

The pAgsteS{ 1ntvghec1 ggévgtg%&élg %\g/emp oyad o%eog]?ergp%lg%s én%{vélo%!%srﬁéer it is
possﬂpil m: arwd;se \mupﬂxdd flBaf witle different pesopees simudtheedishdsubsdipently.
t o already place a test strip in a blood sugar

simp@?aagﬁgggesﬁfgg}%uﬁﬁ i pRELIc A Giloh nof 91%59 PR aBlazeous for
currehipwsersx #iopefulipalso hasbjhg elflecs thya mare penplemamtg digbetes or other

d1seas%¥97lﬂl a0 eir Bl olh%/ cobd @ ndafitat X étogk}eg;pgﬁa?&e?ergfon tNSore regular

ancet and Strip.
basis.

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, i. 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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i nventi on enabl es the process of blood sugar
nmeasurenent to be greatly sinplified. The present
w0 pooss4saq, however, can be enpl oyed for ot herP@NEPDEE2357
as well. Further it is possible to anal yse sanpl ed
fluid with different test zones sinultaneously of
toa t§slt' bs&a. U@f‘édu)fse, §'1§T£§d 1{)1(5891@16' t8 'ﬁ[sé)lglo&? aI(jllt ﬂ?gk@ff&ﬁrtﬂé E&l&%re site.
he present inventio vant ageous
In thlé gpnight bagydhugds 4re uhégeﬁogﬂluy pamg@lah@ssblochia ingerfstitial fluldtand
mixtfFR{ f BEQR R IRV ADEL AR08 n P bIBE AN EERA SFordthd dsvaaly
heir bl ood glucose concentration or
carrlqdamﬁ rmﬂehlsg on thf: fingerpad gl eolledszmi systern aseorglinigrig thtguiesent
mven"ﬁBg C§M 8 e o%ﬂgirgxg pidde fchnq gﬁ&%x ﬂnnev %3619 ?‘16 Ey §¥ich as the
draw sm amount' s of ) refer
fbKﬁﬂh@ﬂd@@@PﬂHMld sanple is recelved in the coIIectlon
zone while the collection zone is in the body, i. e.
A skn'i‘ 1(9!:1 %leﬁ%%@i?orwc}{cﬁ%m%r EH{% Hﬂ%‘f%UH}ﬁg&dta%ccﬂaﬁtgt(%ethe
es not need to m-l Fihger a
presemv mrgeluﬂorbhle@@(prgtrndmg@oﬁl@ggrth ) sbarpgmd endrfer pieing skin. Within
at leafiQ4ES8 dfthd SroRhIMARRELDL Collel P Sl ORA &S %ﬁmb Phe ability

€ puncture I'S contex

to collacebegoidiidt Bloid it parpigilet eanl terachisvdgl h)@dcapﬂht)emwm iAdlleast a
part Jrlchd gocﬂnﬂug}ré%“ﬁxggastﬁfc Lfl‘g %Sc?peﬁ od ¥asg 1#& A uct ¥*E%§ ﬁﬁcofersto(fd within

convent’l on ectron s usua carr
the scope o5thepnyengonns e hedy Whgbrtrapambrtsm@éy(ﬂ@ﬁd @@tnemit ofyspdiary
force@ 6 O diopg cf;ﬁll%?%hﬂﬁr?e‘f paffd i {}m@ﬂ@@ t&@a@dm% ﬁe%% Bﬁthe
raw b from al ternat e sites on e SucC
skin- msrqmlcmﬁwhﬁnéh@l disted aysa ligontectediwithp @iydlm@ Witb m@trd to this
ernbofdf‘}flelwI thg'g;{ “Mrg GeriiRld acf ﬂ'%tt% 04 1n95ﬁj£¥o g’l'rrgla??&@lr %H& needle

I nvention fas a prot port
Strucwetsrdeamsh@‘érnp &1SciP021081§282 api éPScZOﬂQ’OQ% 1ﬁ5 tthhhhmefatence is made
rugli, 0
herewiéﬁf;‘golmzev ngfé?gg&f\% fbﬁﬁﬁgxgéetlﬁgl % d'otch?‘{_(} Jé (1:7? 9& Eg&wedles
wheré thgicapilltyi chanpel preintfiuedit afpnteanﬂﬁea @ﬁmoev etdthjnt body fluid recelved
L. {
in B A6 MLy ol S0t R Ty bR BAE l fon
understood within the scope of the i nvention as a body
Capillapy gruatvigngpdercsllasian zoneindy bemanviastyred tyf phodplithpgrayphic
methwlﬂe%hoéeraeg&ﬁ)%d@ﬁ tH c%%ﬁfnlehta@y 5 %bﬁaég(einé Mﬁkﬂ' ateknown from the
transported towards t roxi mal en
field cgprmf,ucmnép@qoﬁ @ecbn@lﬁ@h tIt iglksa ppsbleioqirayida p]@aalmeb grooves, holes
etc. w‘ﬁ%ta"i‘@ E)ng'l ] th@ OQBQ% kbti FnecVel By fn?lgg C%téhgn%iﬂdssuch che Such

he cap il ary structure cor
structiumﬁeﬂm me\erﬂ@y g?nﬁratad by etching P@i%ﬁﬁeﬁ@ddioéo@temnﬂ milisg (PCM).

PCM @semd QE@ fihl g§tt&9Q§Jn9@il %@&c@pﬁc&%@% B%ﬁil%%%

whi ch ref ren e I's made herew However,
micrqmgsdiniag tecBnolpgf-ence is that these docunents descrlbe
m croneedl es where the capillary channel is in fluidic

In ad&i€iBh a6 tthé"dlfeﬁdﬁrrfeﬁﬁ&n&ﬂﬁ@th%@s fo? ﬁ{cowy’mﬁé caBilQr}F &ﬁﬁ‘cdﬁeég into

in the capillary channel is_direct
surfaqe@,ﬁ is alspaossible ﬁc@g@@rqtﬁ thej cap]élgryrc@a]@}q){sdw assembhng bod1es in a way

that capillary gaps are created. Thus it is for example possible to fasten two or moxe solid

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 €s 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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Capillary structures in the collection zone may be
manuf act ured by photolithographic nethods |ike those
waele®sos4sed i n t he docunment US 5, 801, 057and whi BOT/BPE05/002357
known fromthe field of sem conductor technol ogy. It
is al so possible to provide channels, grooves, holes
[ eshby
to acﬁlte&? %@H &g%lﬁiﬁl%sh gpgn 36 gogsﬂ)?ﬁ &E{ &1 gg LHQr%/?s?I{lJ(%:t r@lg go Jéhe
envirpnefeat &bltlye yholertmteed goit neetydﬂel apgnq:ﬂr odgdsssg e skin- p1erc1ng step
C b al
to coﬁpc?ttﬁ)e rfgﬁé fﬁnrlﬂ& gg% Piek cm? 818 \%t ?\Icigga %Qva ] ebCéeated
by apqplymg: pmrrmcmom lagertoé Utammiabe g. lhmlmxﬂed foiloortto a flaeneedle in a way
e th for incor rt|n capillary
that & %alp%?a?%i; L1 n%ge o uer acggesla}/eirs or 1s§r%\P ge 1§1 8 lécqflsyer.
generate the capillarychannel s by assenbllng bodies in
The apillayy sthatureapidording tothp preaers invepsippdre, Bhwever,tndt sesturted to
capﬂ@ié%%ﬁel@ e%a{ lf?or}x ? éﬁsga?/ E%P%)\%)mggeagﬁalf ?rhessglri-ﬁiepc%gg(%lgr‘?’lgnt
Also poxsais S‘afﬂctuh@ csdmlole@l mag &d kmpldyed m saamld: fleidyWothetheptesent! n

1nven\%or%(e{£ [sgl%Q?&gh{]aq tl?ﬁ Qgﬁ{jar ets tljaifim%lrts 1? e %g'lj a macr%g)coi% Oc cgstance to

m’ of
achiew¢ Wett'slgc:if attérh zoms htstaad sheomiitanin mne asd fiiderefedving theans are
te the capillary channels. The wires or
move\fmg {1? be made of netal, gl ass or carbon, and can

be soI [ d or hollow, for exanple it can be necessary to
To acpidva@repdr smopling oftfody Byl inthihe vharupbof thapkihtaericig. dldntent an.d

to enhé\‘nc%lﬁl‘ﬁﬁgﬂg? §¢£h & 1%]@% Va'r]felrcl%o QEIBTEJY] l@ﬁ%d;hﬁl&gatelqﬁg gaatrt‘fc&lﬂgf for

envi ron

the celifictiod apnndltetratisky or i a@lrimqmgoshyéxppﬂadlccmaﬂeeds, hydm;bxﬂn:ty
Coaug%qhgybg%gm%ésku n-piercing el ements with fluid

ways C created by applying one or nore | ayer
of materials (e.g. lamnated foils) onto a flat needle
The skin-pievgiyg deraees arciappiuced yntgahe slin endtheedotsdavierbesheile to

avoid 1?1Ye%{1§nso:£nd ﬁﬂ%%clifugﬁg Ac@orﬁ[}x% 5 Y (1 ANEL Bleif%&]aéﬂéﬁés A be

structures accor %ﬂ he pr esent 1 nv
packdgedewy e pterifeorayree gtinjadlisidr. ﬁ@a@aqfeﬂr¢6h¢ryb@dlmn‘eﬂhs tipe aﬂﬂwq

p1ercfr{g%'l@n§erﬁ% Se2bvdred By ROX bR 8RYoi o ﬁ&?ﬂﬁgﬁ(ﬂl P bR dih-

ment or ous St uctures or
piercimgs{apyeads 1s S@éiglp@de(ef g- by eamwatlhdtahenb E@mtargfmefnxrﬁé are tip
protekﬁoﬂlssasr&fggcrﬁy%a%w\'{’@b C{%@@ﬂo SRt ﬂ lt%ﬁoﬁ E:@%‘?P?Eﬁ:h sﬁ#bgnd the .

over a nmacr OSCO | C Sstance t | eve
needle éan be pﬁ@ucechgatsévamct Heo @olheécmpmd e2silyesoghat ahl auminatlc removal

it SSEL U FRIAE TG YRR Bhbbyo TR AL o
may eliprissiaaraciuatorep ot aff aacnpi fnom @ liipricéors sliptpierging peimdtited.
Alterhath@fye&l@ Elﬁﬁg) éering g@h@ﬂt )dB@QQﬂJférfedqﬁ{oA{ f[x?slléo Wher the

par i“cul arl e co eCtI on zone erna |ve y or
proteciivesedgtiit hdd (¢ ¢ byoroph) pi¢isremeviddirom thy shimpherting element by

movifi§ fd RYS pIBYn PEleRIR! W4G From the fixed cap. Pr eferably 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. -

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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The skin-piercing devices are introduced into the skin
and therefore have to be sterile to avoid infections
wa@easiosfskamrat i ons. According to this the ski nP@i/EBPDFIEP2357
el ements may b e packaged in a sterile way e. g. in a
blister. In a preferred enbodlnent the tips of
A BT 4 T i PR B tu oaPl g P B shngine
to ongragpest ghejinyensign (eshogn, Wilelgmﬂlawlmtlan Z«mﬁ) comprlses holes or a

PorOEi‘i‘ﬂrFa?Eég“. o GhEh TR dar MR R BEAANR 6 Freferacnshat he
amplng dgviseihasdurdnetsdioles fermdtaviog sarbele pr ednoedcheasidiy cashf
poroﬁ‘é sctﬂfa%?bn ﬁ% dreﬁm\ﬁ%gme@ﬁ% e?é)ménq § it 1% g\ t IS: él?ﬁdF é)lf

renoval wthi SLONES T eas
stainlgpreditsebisiican ooe Qlaﬂfgc ¢a@r1trrfdnpwmls e mlckneamﬁ(l GSrto rmayim, preferably
02 RIS R U5 Rar IR Rbhing Qe s St RO AR AR (2) may

before s lrercing I's - ni
be thrkigh heilesiog bhgd bblesrent nmyyhabea dmaméretf pederhlily 6.04 to 0.5 mm.

The rgﬂﬁl')ér'oq ol@@ xlilf%rcﬂ'ﬁ gtf§9 %bl\és toc 1;1.1‘1|r4red,ci}9 ﬁe& ngerregl are 3 or

i's 'y enove romt
moregicdeseemen blyommwfﬂged dre 58 ko h@(bhcéescArpgeiéfredrémtneeamwarbuﬁﬂEO pm

e el SR Oy ) o
hav1qg§h@nﬂgn@%mfaa¢whdmd£vﬁm pﬂmtlngi bEoms ia rfgups(ﬂs Rohhé lancets

typlcéﬂgfecr Ené}rng e gLﬁ“?aé%sC ncégp L ?réﬁ}b? égglgnéj éol}cg px}%lx [ﬂgve th%

COHGCMOQLZDQG at Imthﬁd @ﬁl\f@e(MB 10, foAh)tmpia,tdlspd}dyy akcdlldcBon zone (9)

I Ki thin
comsBRER 0By B RLEL ] 49D T Y BB eI gl
with mﬂlarra:mr@lf etl> madiaat |acoiepﬂ:roﬂ$éamn Kiprehews adeampdasfwEidllow

| urd _sanpl devi

ance ) ABEARE S LD LHE ou D P L AR 008 55
nmn-mhereln the collection zone conprises holes or a

porous surface in or on which the received body fluid

[ the | ing, devi ce
rars SR BRER o Folyhs LTS AR LN BRI LR o
one ofiffresuifaces @6 éue@hnpmemug d@’nér&m&g mél'dbd)y@mIdQIgeﬁihe grinding

t t,q.ancet

recess? Hg{rgl n géslg)ggt e&mé& thi? Ic nﬁ%? Altgp zgg{elly(cp ()5 & IP?)QE? ?PH(?]th to
form vhq dellectiom; zgngélggsqﬁan@eaahmmdlﬂm bypr pyjreuactliaym@ oQbmalectlve

crchinf A HEMaRET a5 880 Mol IR BRI R ORES: . Freatig

a spongy; sefape Eepecialin Whmaysmaﬂet lanCd!tSathH‘t ﬁahfemtf)f queadel mbleyial may be
t; T rom a
mcorl? %@vﬂeﬁo té)gc ht§ %J%{CF %eﬁg lﬂgjﬂﬁé tﬁ%lcelg Ibg%erle 1&?1 {&X%‘i e 3 or

nmore holes, even nore preferred are 50 to 100 holes. A
ACCOI&F@TQrth%%bWP ambpdimengs i isqaseblz2Chatthe didéction nbflow ef flutdhiato

the coﬁgé’cﬂ)rpio%'é Gha gu@(!)ﬁ{rﬁl a ﬁﬁ%{%eé’fwﬂg H‘%gtnss' g#he L) Q tghm caaég gf

|'ancet havi ng sharpened surfaces
througl@,hol'gﬁ @)@ %re&@‘fl@ﬁmnﬁ B cohtpated with tReidd of tirdwetes opposing the

sample BéH{rQﬁ’&ei) ¥r %r%:rekﬁ@n Bf‘ﬂcﬁ@mﬁg bt ?&fgﬁseé Br1id Bdceiviy! rgenflgarn% bly
a round [i | ancet
contacted with the opening or holes into Wthh 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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collection zone at its third surface (8). Fig. 2, for
exanpl e, displays a collection zone (9) conprising 70

wao boosogis4dhol es (2) of 20 mmin dianmeter, fig. BCT/EP2005/002357
describes 7 blind holes (2) with a dianeter of 0.15mm
and a depth of 80 mm Fig. 4 shows an exanple of a

The %g{)ée (gimf 5 ﬁ?m&ﬁ)gregegg%{t cl)f’fegxgl{élﬁmﬁ?nt?%? g%%ﬁgr %.EQB} eglpe in the
formefponia nb@ Spedialangaswrss sresisnilyumt meceswaly wonotmighy sid:y—
pcey 15y VIR Sy 4 A el
skin-giereing elgmertie psaferréd divantaggaslyttior lyolding erdaliefor med éntegral with

the o :i}%g ¥e£1+# SN %?Elhggfe}ﬁeﬁp @?e%g%&e%%n@c?e%@n? gant lge efrrglgloyed

ection z eve
that gye knosn ¢oadispigalde lanyets ef entventored blobd gamplmgmrstlems déir

examg?elttﬁg h?id’in regiona&aﬁ %?\% t%ber% lixlltg)(/vh%h s%rJr g%ie%{e%[]st ofaarfldol(ﬁar ofa

ol ven aP, creating-a spongy. sur race.

driveEsyearigagd ipwirder tadiokbthe [padrcing alestest. tThi piefctlhg elsmefit ia
adva&gé&%gly%éﬁo%m%& wﬂg%xa{)ﬁoldg ] a}n%dnér f y S CIHB%%Y pressmg the

¢an be sef ac
end oéﬁclm)pldrcu@ etl@nerltefacaing)wa)eﬁnmdhﬂ‘ap hgmat astoppdssithllewt hgdbod
regaré aqmcm h@den amdcths mtcrhcmdrr bﬁﬂ@hemlﬂlle heldtlhmd‘ ﬂha |dd;posable lancing
receiving nmeans is contacted with the side of the
hol es opposing the sanple entrance) or the direction
of flow maybe reversed (fluid receiving neans is
A bodyfhtid stmgling tévicetio adgittonrig tlor skitopzscingitlemuii leh a Saitbteeeiving
meansgxb i Cli" egc%ily ts%g{ﬁ%%gg%gﬂq%t aer%iﬂ/o@?cgﬁ/nenoefltlée gki"’n p1erc1ng Flement in
a wap sh)e:hdlﬂtsd drea uichcollbeitont zhxay ot the Sklalklaemplgtednilyelftlv\(ﬂﬂ dot contact
the ﬂﬁ‘ﬂl &Jegal_% Hg e@Hé Jil,ll %/ f%h;ihé uﬁ{el‘ﬂuefcé %%ka]ﬂl%gﬁrlgéﬁg %Ilin{] I{hgf: ctoﬁgction zone,
howere, altelcwetaytedrtg |e11cth ahér after ﬂuahsampde lmszbaq:i ®@cdieed in at keest a part
of thd QIR n ﬂ)nt%%h lwh%%i Q?aht (%ptﬁg Qﬁwf@ﬂ%y&%ﬁ 195.ees%r%c§ Lé%cil gorrl]t%'étmg

necessar l'ercin
primanly is dambclammal it wereeihe ohnﬂrwbla@lénhgahe stah‘@lqaﬂlmilan'd theefingid
A
recen&%% %53%0 an e& Ecﬁée B‘%o]efc}%gg&gc?éetglgﬁé& ?%Sln% Ithe ﬂulfl collection
zone wid ﬂultdhecemlhg meaegﬂoge&encbr mhemski mwmleg momgmeﬂlte ment .
Piercing el ement designs can be enployed that are

Sepai"ﬂﬁ\ﬂlrbf S@gﬁg@é@@t&t aﬁﬁ%‘icfreggwﬁg ﬁyﬁ(?igg érpa'BPels S?ll(l))gggréer?ts

I Ng or exa
Wherﬁﬁvékmaplércsng fleroenitis @Inplwﬁ AR éﬂugitécnttmnqiorasalmqbldéﬂuidfto a

fluid f‘ecgfvin é‘aﬂiht THE &?&ﬁlélﬂlar a%ﬁntta 0%9 b"ﬂeﬁ AidRL&! Fihgg madein a
pre enent vant ageou

Spatlaélagﬁqtn@tné arew(@ Bi the aronbexub@f apmam@h and therflved re(Cf:leg means does

not fi ?%@ﬁrﬁl’cs {Y hn?lr%gﬁij&% 'fllﬂaelaﬁ&din%;arttic!ﬁﬁr ﬁ’é tﬁg Eés@ %oredtﬁgn?&tewmg

aci ng away e tip 1g;]al nst
meang fikedip atageat 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

unit.

- pricking skin with the skin-piercing element
- receiving 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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control of the piercing depth. Reference is nade to
t he docunent EP B 0 565 970 with regard to such a
whododes4sad t he interacti on between the hol derP@mnEP10n&002357
di sposabl e Iancing unit. A body fluid sanpling device
in addition to the skin-piercing element has a quid
. rgceiving, mean eparated fro
cO ei%?célc RXSLCEAS E:f dc/‘)m{etg tr?é’ ng Wiﬁcgﬁ f'l%{’e& SrERration g% %@“alyte
so that fluid in a fluid coIIectlon zone of the
skin-piercing element will not contact the fluid
In a prefeeesid eihgdimeentshel trangpgrifméanis figy. trafisportingj o shedingiangd
r ont act ed
conadTBOR. AN 0180300 AGSc NS 8301 B .
Preferlaﬂ arelasitnad restuidtingfenttvalimenth &xrtaummeztmrtmrasfdr arh elecistaal, t
I h contactin
mechaﬁfcafnz{iz:?tﬁ%gﬁi %&t{éﬁrﬁr%lc s%‘fltng?&g%st éa}l éf‘g'?‘ﬁ %P' a user, pgshlng
a shdelh ok dlcnglbirtwosaxﬁﬁhese fdtuattbngnichciies. Pdirumilarrbceéeotncng niEarsmay

ved t oget gls contacting includes pressing
beenﬁ?ﬁgﬁﬁﬁﬁﬁgw%% CQ %g%n one and fluid receiving neans
t oget her or nay nmean a W pi ng novenent. Separation of

skin-piercing element and fluid receiving neans
The menigisied raaapydreens endteapatrolinsl byld epniodnaithyhishenetrolsi s
moven?éﬂ? |0@M1%Qraql§65)rt bt n%hfd%ﬁte{ &Qﬁﬂ%@htrﬁ%@? af § Hhfli @rol. By

fluid recel nmeans art
this thgdmgienigéog Ehwmmphhg glechenta iy tlrngcqussewétﬁeanspoaauon, the time for
contacBR@itld ﬂisl& ?&Iefvﬁr?g ﬁ?axﬁr 8 e whbe He"108¢ , dpqﬂ s thaluafted can be
appar at u recei ving means
controlied. Surheentrdliigprovies fluid sspabieg anthiestingranel thanefoag inicoaabesr
rdﬁhﬂhﬁ.the case for fluid receiving neans fixed to a tape
, for exanple, described in EP 0 202 6242. 4, US
4,218,421 and EP 0 299 517. The shuttle function
enabl es a testing grocess with the steps of - pricking
Furthegg contiph it IReOSRFTAUQR ¥itkipipnapSfBIfenT @oebs Phglayed yo improve
the sarﬁ;%lﬂigdstéw ParticAlak 196t ik PBssPMS Withdrh® edkdih-RliefcfidWement only
enent contactln%va portion of the coll'ection zone
partiallzhaying it jemagnipg feihgiskig bk thedancingrhsnneld salready opensd so that
body ﬂ‘ﬁ’i& &n%xﬁ@é@mok@éﬂﬂ’ﬁﬁ&?fs kdkdn @p b QH&&H@I:UJ)H ‘%oﬁ@ 5t 15%953? poss1b1e
which relates to the concentra ion of an anal yte.
to rotafg qrrrapyedfe drpoiensmgtelempeat i e syownd trisapsoYathe release of body
fluid. FOE‘ ﬁﬂﬁﬁ@ sldnn&glth ‘t}[e skt Hiivfeké l@:ﬁglt(éog tBhdrRboddl % gp)hfeqancmg
wi th ece|V|n neans 1s
units n%ﬁYtb?rﬁé‘iR %%ﬂd} @ulﬂpm é\leéFfFCédeaWeéfoé&anﬁflﬁaS ee £t ﬁ?séflbﬁbm EP

1101448 'H?&))dﬂ) 18ydPTha BB héLeltd@ns BavesdldheLbL&hbmations with
nmechani ca aCt uat i on, act uation by Sprl ng for Ces,

other trpmspeAt meaptmEey Bp employgd fasybave deseribed e ergents OF thpeskin-

Pmman%&n@u@pnblnatlon of these actuation principles.
articula.rry electrical notors nay be enployed to
achi eve the contacting.

In order to enhance sampling with the skin-piercing means vacutam may be employed to
withdraw body fluid. Such vacuum can be applied to the skin arez 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

means. Additionally, the skin-piercing element may be transferre d manually e. g. by the
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The nentioned transport neans can be controlled by a
control Uit which controls novenent of the transport
wore@n®s4smel udi ng a spatial control as well as BCT/EP®DY002357
control. By this the tine for filling the sanpling
el enent, the timecourse oftransportation the time for
uses SAEERAN Ay Bulde P M4 PBRR 8B i ana
colleﬁmhmbmbﬁﬁmd) karplprlovwey thémbainswmdm angeaud:nﬁ@s msngrr&ndhavmg a
efor i_.Ncreases a contr
fluid § rece Vmgnmcoo I%% erted, oai?dv\ﬁf’ ﬁﬁgc??ré%o% 6%1‘0[%%% t%(éCHltan to the fluid
receverrphteynsjtramfermpgdivedaddydhmhfmplag step. Particularly it
IS possible to withdraw the skin-piercing el ement only
partially having it renaining in the skin but the
' ' [ ui d
Test icogfr%g é%ﬁ%%ﬁ%?éo% écgla? yerffg)n Yon S%Rredt al‘ l?tg 'fl%%f{)ﬁeotg% zgnes need to
be sheltdred ot onre waynehen stozed. ’ﬂaﬁakupp@salng mehs qrfcthapeasmt inveugon

can bt BB IPLREG! NGBl Ll NS MR LB LYY ¢ e

advamkgem)up slepc:adcbu@haé meAns e steps fmomnmnkmg Rabpeping nfja teylixeg can be

gncing units may be enployed. Further electrical

rives for lancing as e. . described in EP 1101443
maybe enpl oyed. The nentioned el ectrical drives al one
or conbinations with other transport neans maybe

Accorshypg tyild ifvsntiah uepersibly thhedie fiovariening ebfmarttés moved to the

I

fluid §é&m@{ﬁa§@ g?ngg%tﬁﬁgg@s&gég% }r%féﬁgs;a@ AR f@{ﬂ% st il

elemegitt Qrcthalpasle ghprentsiage mQeh vacuum can be appl ied to the
skin area where skin-piercing is made or in case of a
hol | ow sanpl i ng needl e vacuum maybe applied to the

Wher€h ﬁﬁ@@im@%th 7@ BRBRYINE G AREM|ctrp] JRE t8dFk iR chh B&the steps of
el enent e transferred to the fluid receiving

exposiihhePectic it BeeivinganeaRs HOp1 e ctongrl g receiving meanstia contact

the smﬁiﬁlé}ahg%men@ BaHERRh RYm IR Fludd Wike MR b QURAN | 3RER R
dditionally, the skin-piercing elenent may be

meang baﬁ%qe@re‘f%l%teﬁaﬁ%m fuid recg1ving geqrsapaydie exposeddn spRpe sample

fluid BY aldﬁlhnlﬁel%lﬂgaél'&ﬁént' Hifﬁ!dsﬁgle'tﬁa@h§ﬁéeﬁ fﬂlﬁ@f&bﬁ&gqﬁééhg & stored
toplerceteSInan | ect the body f| r‘rp

in the samjegpagapiag op &1 HbidcHtional Waste RAGAERS FE thwﬁélaer %wéﬁecewmg means

is d1r&@‘;9ld'i@>o§edf lgtg gnahqggj ving means inserted, and.the
| ection zone is ‘brought into contact to the fluid

rece| Vi ng means transferr the body fluid sanple.
An aufgpted sptemgceordugde ‘P‘Wbl"%ﬁéoﬁ%ﬁ% sgeipEsihge ogR opgpore skin-

plerc1|ﬂgl @leﬂietnl/s, a Ghi9E ﬁfrQi&mrtgeasalurzgféeénga@ﬁeﬁﬁoqﬁe&@ﬁhﬁ ahed in
Om} taored. The I n-pi ercing neans of the
transmrégeeﬁfmﬁ sﬁ#ﬂea%ers@aé%wgao £OnBFtayEpa ﬁusdersw‘ﬁag

mean@fTHe &8@lfeepittcitgthndafie trthipdrehesR May ben$plbfed in the same drive

unit. Transport means can comprise for example electrical actuation, spring force

aV01d8

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

versa, to contact the fluid sample with the fluid receiving means.
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advant ageous since additional nmeans or steps for
unpacki ng or opening of a sealing can be avoi ded.
w@emonglismg to the invention it is possible thaeCT/RR2005/002357
skin-piercing elenent is noved to the fluid receiving
means, or that the fluid receiving means i s noved to

r or. t Ments .
At G bTRE B0 B ENETR . picing Aol PR STRER R Geans, i
is als@ppdsiyenh transfee tHafiitith eecetvang dearts he tist s plefciex gamkmgoato
' neans fromthe stored fl uid
move B elgenls, Mt T R Bt R R sl o iRt L rlyf fuia
recenhﬂgdﬁdnsz\ﬂ‘hh $ Y5 Eetid farﬂhlemindy cMhpflset dreexppsiag tihie férl sutcdasswely
i Ng. neans s been d anot her f1 ui
expog S AR EARRD B i BB SRR el iorppragt the
fluid m&eﬁlrfgkmmp bad cianftpié kanpletis trdtﬂsfdrﬁedrlﬁﬁﬁﬂe iluil tebeting Beeans to
r.ecei vi n% means i s st ore

the e e RB T b ey OB e SRR and g Pigempleis
direciheafdferre toaheteyi :mglenﬁﬁﬁﬁar la$lutt reeéiting nianpamgde epldyed that

[1y.  An t d .o above
has ng R Bonetus A Sue G el Gt Saian BRI e PR mpeag that
finallptieentene @ watted erithahmgid ftiilg a ski n-pi erci ng el enent
to pierce skin, and a transport means to bring the

e 5 B g L PR, AR o ion s o
skin- pmmﬂemerrtem upeake béfleidpl pyarbé :[tc?i‘m@hmdémde’}datt@le by an
. t or e
decrilporer iR oBRA e o Eph S PlBan 4gb SR R ACibering
meanadﬁglafeISGhowethegontht pﬂdb‘dtl‘lgal arigderidgn camdct&)fsﬁxlﬁb]emhﬁdl @ith the
S _ea

j b
st 2, (R R DR TR B e BRI Py R e
recelmleg;mexlmS’(QO nizaspacas €1 1) nA h@hﬁﬂl eﬁtt&ﬁﬂ pmﬁﬁalam’@pﬂlh@ben%(len an
t t . ope nanua
clectr88 19 Bbe oG A in BE AR LR et 8 T ECE L B ) e
seconflleldcttode (13) tdmﬁastkd o fhedludd f@el&ir%n‘ﬁefahs ?ﬁ:ﬂs e bausevidiser fluid
t f rece
samplel RSV Ble e B RE dulstiok 5t o Pt ushr e pen;of
the ﬂmﬂeecfd\ungmemsanmnagt_lmaﬁ“tlhe Ablidetiony lam}qet In ?othrcgsfee wating dfehe
h .Q- 1 . nt to t receivi
st o Fa gh BF Rl ST e ok Bt el emeby Pl on B9

electriceCpitentiu means to the skin-piercing element, or to
nove both el enments. Further the systens nay conprise a
storage unit for nmultiple fluid receiving neans. The

Prefeﬁ%@?t ﬁ{gsﬂufd] B RYar§ %g%)i h%ﬁeraﬁgﬁféﬂﬁﬁﬂhng tﬁénéoi.legtfg)gl zone of the
¢essi ve Yy €exXposi ng ul rec neans 1o recelve
skin- -fhienging e_lélfh@ltsk thet duging icongfaet fovie rstaunruyamaﬁy taken . €. Ithi d
capﬂl%ﬁ@%ﬁf%r?%egg%gﬁs%sﬁgégtaﬁgg% tslie#héj thg ﬂﬂ?%eg?ﬂds‘chg ﬁ@ egetl‘{ﬁg n¥ns
can b kiade fiioer flerge ef Bbeinmateral tonhact higheapibsity 20dé& gddophilic
(at ledsPfh ikt Br ﬁfﬁm&l&-ﬁﬁ’). 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
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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directly transferred to the test zone. Further a fluid
recei vi ng neans may be enpl oyed that has no test zone
whoersasssepar at e test zone is contacted w th theCt/ERI0d5/002357
receiving nmeans so that finally the test zone is
wetted with sanple fluid. The fluid receiving neans is
zone%natrédéﬁztiﬁ%ﬁeﬁlgﬂtto% ARert %&& egslui“g sh {‘Ph(HHe%f ‘El‘?ejkéoﬁgét oR%one and
zone of the skin-piercing e ement
/ or yrdgr Bregsuge, ec gryapeumcubsiteesiites &‘Idﬁrme)(bﬂﬂb}éleﬂylnqmrtmular at
colle& &Ho%%@@ém@%lﬁ@%ﬂr@hv H(ﬂ% Sy Oﬂ}@sts}ﬁf‘e% St defnd lques may be
' ection zone" and receil vi ng neans.
used 50 emgisthenet leashe pprtions Oféh‘émrml@&aves theyplledting zane dnbagln the
t n
otheroécndsa"i‘lmoﬁtafc{s%ﬁg \t}}ﬂrc]lgljggél@gg an‘ecftisl g%gf;%nﬁél ?gzangre%hg% (ﬁleaxgs or
ultrawm G- g 1u|8@iwli0@de©mrmfgoniemals(> POysitly copacterganéabt Yo transfer the
Hﬁg% ntial is applied between an.
ﬂmdAQh E%§ﬁ%8?%%§|n contact with the body fluid
sanple in the collection zone (9) and second el ectrode
The fluid yecebiftemeans comprives 4 legfizane webiaylengy ome shenisthilayertimt
contfRUS RSt tP&rdeftédt'lhg 2R AARLR. TR ADY&: [hOTLLAS &%!cka%fe% Jht%ﬁ%e due
zone onto the test zone'or nmay tause a“nove
to regefign avitheibe ppaliig tabadstertad di }fpef@l teagenss for Heteciing ghatdseare based
for e)?a‘ﬁﬁﬁe oh glul%%erb}&&%@ﬁl é@gﬁﬁﬂﬁgn%tht &ﬁ&l%%[gerﬁg &%PQ¥%&E%e%gents

be tri ver ort
are Wle]u kmwg lroﬂletnai@rértef@t ppidcal e\f;bta@nn wdlich f@rrefaeqomwthtghecose

fromftfléJlB(Fng &) Pﬂrﬁﬁrﬁ@%ﬁ%ﬂﬁ s dte akcgigr%wr? ﬁ'BH Jh@ rﬁ'efdyoftb?o%rgl sugar

ITection zone o I erci
test strips twhdeh 4llegy d@mt@bcmm&me@eqﬁgn al emnim:s Eﬂ,ale h:gagmakcemuxps, that are

used hre ﬁuaﬂyhﬁ a%@ﬂ& blaf dnldy dtg%ﬂco tlel? Qééﬁtlﬁf‘eﬂ’se(l% ﬁaasluﬁq?ﬁh%%hg%

nmeans. ‘In this regard recei nmeans can

kieselgnlieartdr seh étk¢ b beesuch 2 highrdapillamtyghataheyt @attaltm&) laod}'l fgfid from

the czf&ﬁl% g[:ﬁ'e[r{( el Sﬁ'glg tllxe% H%(tg fbglhs:yké%lglls éll%hvélleﬁ?otwﬂ ﬁloﬁrtﬁgénop art they
are nfesiréhedan magidenilWhieghbeionferinse ts mwhoricb& %?62a}’70caﬁ1d US

3626@'9h capillarity or the whole area of the fluid
recei ving means can act as receiving neans for fluid
fromthe fluid channel. The fluid receiving nmeans may
A prefpgred epghadimepieofiabody daid callsritn sysiamizscarding tedhepteberd

inventi®f %H&tf%ﬁaﬂ‘ﬂ’(e@rﬁ ﬂ%%ﬁl‘lﬁbh@l? WHR E’Jl\,‘ﬁlté?i hRGE! ik @ﬁngﬁ%}}ﬁlg

€ nore COITp ex and or pre processi n
elemeélé%ﬁsnea fiyshingo aﬁelcomérpopm@mpdr thaiift petferines 2 leneing sryement.

Su1tal§1@ ahgé QR8s ar@%ilg{r@%sﬁérﬂgth 8915{8{)]& §Eﬁnaéﬁﬁr% s@?c&'ng Nt Ofn for

anpl e and m XI ng

examla&etcemm { SREIRE ‘@hlch B @elpqsldm the h@r eapimherrsledsed duveashe skin-
pierci@ Rledfeht. 29p ﬂﬁ@ﬂﬁrlﬁa&%ﬁﬁ%@bx&%mv@ UhfiSs &é@ 11?&1 1?1@)@ B 6965 970.

preSS|ng col | ectionzone "an rece|V|ng
et her, or overpressure on the side of the
Syste% qrdody Grids gralysinepmpere agriestiopuedslipsenser / test apmeuum

contaﬁﬁn% hﬁgérﬁ@ﬁhééﬂ Réhic &ﬁn@&%oﬁﬁr @pf?Jrfn%q coioﬂr ek b lé“lﬁgtqu

i on zones conprls t hrough hol es overpres
presegfy tlgﬁgstgmd:aggxayeh@ slcekdeteniign unit comprising a light source and a

detector to detect transmitted or reflected light. When electrochemical detection is
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).
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used to ensure that at |east a portion of the sanple
| eaves the collection zone through the other end and
w@omvsagtsss t he fluid receiving neans. Mechani caPCT/EP2005/002357
conpressing nmeans or ultrasound, (e. g. in sawooth
operation), are also possible contacting means to
Wlthtthé‘glﬁﬁ ierkh eldnidd a&%%hg‘p &eﬁﬁﬁ%ﬁﬂdﬁ%%ﬁbﬁd cay\o%
ecel Vi ng nmeans co r1Ses & test zona
Wlthqlfé‘é@théhéh% protiuskiRg/Partipe is inpesteddn theakirsonthe pagfending portion
£ hyd
cn UENSRAL Do OELY s o SRORIL UPRSORGE i cpspy o
bodyisurfaes: dbe prpdutingineation ecrgeritisg thercobetiootzonginglhe (boép during
fror
the cBlL1iBASEM MR %ﬁ?&‘@ %Eef&?e(g Aﬁéﬁ?ﬁ@ ev\gfﬂdgﬁaq i uzhmﬁ e grc%trudmg

.conj unctl on 00X system
portigp germpging inkhe hady tp @qilectﬁqqd@ flugd i efperiabp $u1table fow aam;atng@m the

arm. \’I"Bisqtﬁ dhOfIhB £ PHRY Em}m H&sg{ng OR%he Lk n? @ogg\feﬁP pa%Xdl{r sx,llléhfdchat no

ernore reag ents are novvn
fluid jor ewly veryganalk a@s@urgs of fhrd whrierge aftet plarcaig b the loghr dahd the

sens19ﬁ§% aﬂa‘?fpm%u gés%tr&‘?ounzpc? cC)Iﬁ ﬂ?egat?ﬁ} 8§1tp§¥e%sff)r g?aﬁnep% f the

re usua 'na so
finger e thius wéwen $he erogrudiiapvriom nanoaindie, thk bedethjrik noafett to be
pmnﬁWCh | i ke), have such a high capillarity that they can
take up body fluid fromthe capillary channel. Since
these detection systens are well-known fromthe prior
Furthgrmoreyeyithdrawabiprogess €311 reeriierd orrvthideaimphieg dévicemgtording
to thd ﬁf\@l{tﬁﬂﬁﬁhfcﬁ iR nbiRatidh éf’tgg ére?f o sl?Elq ltﬁ% 28 pr&Bssef n this
of % e P em

preferred enbodi ment é@ ction sys
combipReTar 4 pte@cmg] & oprresslenyit firstly et ipoetreding povival tagy hfaBul&d back

over 4 Eé{r‘f Bf {‘H% ert : 'ggzlath WREB AGEY R Rde H}%Yeeﬁrtalzgllectma period.

|nme 'ement froma first 1nto a
Depepé@gtqndhe sigehngtiages jttmaydrefpossille o Feampierrgsidmal blvedtalmost

compﬂf{ag@@hﬁt%'by&&a@géeﬁ ngrtﬁfiw' known fromthe field of

d sanmpling syste t can for exanple contain a
pring which is cocked by the user and when rel eased

A further d@%ﬂY@nféC@R Wiiisiheip Enpry tat Ervemteffidergarptakef Aoty fluid is the
Wettaﬁgﬁ‘@&t ) @Ql%%tlgﬁ h&?e WHe%m da?]élgﬁi% SRR hRaER sﬁmgn%@éused these

Systens for S Janal ysSI's conpri
are us}@lhé @@qq@ﬁtehﬂmﬂabh dva tganiigpn pxide éewelz@n*éue@urfa@a h‘i mefals are

used fof AHERpillady &%Mh@!& 50 éﬂ&eﬁh ARk 9%&19151’( {d]\;vﬁg Tﬁls%glll Bur

when an anal %te IS present e system can

counigpactaddty agaraberi | ﬁhﬁfﬁﬁmt hydraphilishiiep mehiugestsusoay sﬂecaalpd ofithe
surfa&eTEQ{v%aﬂl ?ﬁﬁﬁh 5& ﬁ%v&ﬂeﬁ‘{ih@ﬁqlﬁgfixjr Bl g&llldh&mas a.concave

Wihen el ect rochem cal etectlon is'e
menigeys whichds thedass wikndhe wetingengle hfeleqséban QQS’n e or the
fluid receiving nmeans. For eval uation of raw signals
the system can have el ectronic devi cesknown in the

Ina p@éﬂaﬁéd arhbo&ﬁqe@llt @lﬁi béda/ 68 eslEcAsn &ﬁé‘en‘; BRGRIMEbE @R AR sample
is Ver)z;1 ?n%itl 1. e. Ie(s)sr thgé %I?plepre%ra{ﬁ a’a’s %Jor {Ongl Sl?ch 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
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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so-called Cotrell current (see e. g. US 36,268).Wth
the skin-piercing el enent according to the present

WO pwsengdsacr body fluid can be wit hdrawn whil e tPEI/EP2005/002357
protruding portion is inserted in the skin or the
protruding portion can be retracted fromthe body

hence g a i Pde B 1 BEEReHB ARG L BrE1En € aribe ek fp e
underdwirdgaeftthe fluidanesiving teendiosignifidanthorettieedcol | ecti on of

the body fluid is preferred. A partial withdrawal in
whi ch the protruding portion remains in the body to
Using g ?Ar{qﬁﬁﬂg@&f%@ﬁé&ﬁﬁg t§ Elhe Sﬁgé}tﬁ)lnl t}éag(%le%vﬁ%lto tl&%)ﬁgcrd%rmc!l Isa.rlll(%ple
may takebissthend). lox ptdfieralaly i0 ¢d dSmsvery rapidly such that no
fluid or only very snmall anmpunts of fluid enmerge after
piercing. On the other hand the sensitivity to pain is
r.ad,
chan BHELL 5 o ACEHIS BN, RS, S BB, FOMAL AN Qi oy e
emplomdrmutbmpreémumnhﬁn tAreexpyebyiontmeanis snaydte arselecualtycfobned finger
[ r I
cone (B DY poed MR EIVERR Ao M WP B B B2 B 50 Ry
examplemféh@ Peeratign el dction of @Iﬁbgﬁa:toﬂlo hl0facedrdingrte ] &ﬁ4§89>1260 As
.
shown'ﬂ? ﬁ% aér)}? ngg% @% ggiﬁgecretgjt %Pes EEI b?y t?xg tﬁ?éa : g% H{egfr}%gﬁsco[ﬁ ?\'i&{[ﬁlgt the
finger gmel ieprdsseckogarlear and plaermn@fmdhle (1) of dmfglggatdneamtduged Asa
L4
result Aggﬁpﬁlﬁtﬁé&eﬂhf; %ccp.ltu{%g%dre}%r{dg{r}g g}lt&% ﬁ%g%l?@lnntﬁfs r%ﬂ(m {17) is
increasegyrblvie dﬁ%&n deprovdslbody flaldwestpling mpt@@ﬂlyctm zohaendminimizes
C
the bockP}l ﬁ’l‘ﬁq lc%zaguﬁ?gﬁ%%]??%en]% o?ﬁg%nngm tl gfkﬁ shgﬁl‘akaéaﬂﬁ b%?h Q" range of
8 to llfrnm 1@ ardent théeweitabddior large afult firgersas Iveﬁtans ohildren eﬁngﬂmn
capillary structures made of silicon are used, these
are usually adequately wettable due to a silicon oxi de
A body RYi8la @Bl §sRH WK &n aldonfRicaltsRF 61 Hl%%gllécﬁfmtzgﬁe to the fluid
ccapillary Structure, these are often relatively
receivipg prepByAqcordBnget the Frisent dmyenpen oA fasicrectteRiopsyatonAysisBY
which Bfeagi' I BE Bt BY Q&&P!ﬂséﬂl@@&ﬂ ﬂﬂld'@s@fsubﬁg 1 & HERAR sam ﬁelvolume

'i'catjon of the surface. The wettability Is usu y
that is @fdl@qi?dttbe iplelor eoreamingging tlilfnsystﬁél wapparieats espetially the
measu&%@%ﬁtﬁ%ﬁn@ GHdwbig ohﬁ)tﬁlg @1?1@ AR bPRsetsuld x%?eiging

angle is Iess than 9 In a p ferred enbodi nent
meansphody fl uid coIIectlon systemthe volune of the fluid
sanple is very small, i. e. less than 0.5 m,

preferably 3 to 10 nl. Such a snmall volune can be

The hi in'a%cdfftﬁle M@ﬂi idr@f§ elefrenBeonkiSdrbdito/@k We@@%'ﬂuhpia?rﬁnl@ffolume
or ex mm i n di angt er generatin

makes {£3§y] @3@919% rEEReIpire V%Fﬁ]“(ﬂ’nfq It ‘?ﬁ%ﬁll’i‘h @éegf@r@ble/@émwc
e. g byﬂiéﬁtﬁhgt}@%hrﬁpi@t&ﬁg Mmbady afidiipdacaspt ﬁ)°€&8 46, beg&rably

0 A d ly th
30°C. Ptoll:'ﬁ)é(?%ttiasé]ﬁgﬂq ﬁglscbglte\ﬁcg tf)E)EOVI g g E:oéslggn%empgfature in the testing

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.

Page 15 of 29



10

15

20

25

30

ski n-piercing el enent and the body while the

skin-piercing elenent remains in the body and
wa@ajosogisent anmount of body fluid sanple i s recPCWEP2005/002357

maybe |l ess than 0.5 s, e. g. about 10 ns. Preferably

the body fluid sample is collected in the body so t hat

A pr%’f%frtgﬁ grlnb}fdﬁlrﬁ)enl? Io?f&?gét?as Aan ? e?a%é]el{:xﬁgnts 2 tesﬁA %‘éﬁsr % gﬁxgd

U I nvent1 on e g eo
receiginghesioe atrhegddduy rhigatide vo:loudmg tddte pre;semohtrﬁutoeﬁs blown in

ﬁgurg of. 'lqeﬁi REeSG!a ?18|8ydes be% dné%gme Sflh f8r sk?n glercmg | elements and a

Ghder dog I'ng O
concentgieiofuitar dest Isiylpr@ducmdgaztﬂsl (a@ witls aﬂnatatmdlaahﬁwrs:ﬁ)r each fluid

& ' ' f the b
e FATRAORI NS P LA £S5 G 5y PG
grip toowhish aslriviiguaethagsousftie matramneml l:(}:n:omaamei toamove the
body
e O£ 0RAIL 8 LS 1) B O RO LD OB o e
chanﬁays B‘be akmﬂzaencaigl Jdnoantrend fhierflyed receiving(ri&ns bee daeh up@dited on
o L [RGB BB RN R SEEI B O8I e o
with f icoligsting oome léelﬁg rrm)(smcbfodwalgl tb @ehiSrdic 888 a2 Colkkst sigie) Dlﬁlng
A :
i b A AILAG8 0, LLIAEE ! ki BEERF 05 35 ircin
elemq:r[t(-%é etdbltoughfft toarcoatdtit§poditiorg fe. g\/lbt;ftdilox(iﬂ@i)t baék. tﬁhe fluid receiving
s (Gh o5 B 4 EAS Brumie Bl 6 PR AR el g o
prefetﬂedsmbe)gmmt(thé ﬂundsrewmn@aﬁaﬂ; is Eéndswﬁﬁsstgxredhmdﬁmeﬁy and
t
comh98 pbL LA ORI IRASERL PR G905 o i
receiving @reans dimes(lﬂlﬁb) ccmln:mu withithefibidyobetion zbhe Aﬂtgmwéi@f figid
t.ab I u .
e AU s St BB Lok B Sl aggion
meansaWilnlen rlge &l;ddtreqﬂwmg mears iaptesd hipansirhnailiectiof zdreef the
I f.luid
ctem 5 L, R o B S AR B e
means ys et tesi zdmemstlmsqplet Ghe st ze;m[elns fodlexahsle read$1ﬁ?My?ﬁpm the
] sanple vo |
baceds & coR i SRER S fod B nas BREDeRe Sy tithnp. Feure T
showe hnw(aftgnths fese sspmm;ﬂéthd/tﬂa:msmégﬁm p'ﬁf@lﬁﬂg ?lemsﬁtr (a?)lemddﬂdia
t i sposal .0 e |
o KN R T AT
elenent conpared to the very low fluid sanple vol une
makes it easy to keep the tenperature variation of the

In a fhudrpineplangdybtemmced ingioyhbimvevickqd€ferably dhe cbifedtieatdimegtion of
e AR AR08 TR S0

perpeprlichubary todhe majsr @mu@te)na{ lmm @netctlberqﬁdreakur pieraing dement.
testing region which is in the range between 200C to
400C. Advant ageously skin-piercing elenments and / or

A sysfehth@of BEEIVINR InERADS pPRNAREG dRpRVILIESid Biercing 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.

Hydrophilization may be conducted on the whole element or on selected regions.
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magazi nes. A possi bl e enbodi nrent may conprise, for
exanpl e, a skin-piercing device with a magazi ne for
W@ Ri0sApises ci ng el enents and / or a fluid recei RETIHP2005/002357
means nmagazi ne as separated unit or e.g. integrated in
the neasurenent instrunment. A preferred enbodi ment  of
Ina é@ﬂ?%ﬁssg%gm\sla}&&dﬂf Zcé gﬁ%%y%{nt? ;ﬁg:ﬂg Bo u1d%amﬁ e cgcl c%? Hin t&e
colle¢tipnt fpmeps wouert omtn\ﬂemﬂmdrreaemsgwmmsu vnt}fqug usiag Turthet body fluid as
trans@rgﬂgaﬁ§ 17e %Héjsaﬁlﬁgg(f%ﬁpi%rr%d gz%} amca %alzfep%iet e‘clecttﬁ,lﬁabor manual

t's and a conc
meand raudmmbaﬂunbmé@@ Thuis thEb]aa"sahceadylaamget}&t t}mrbo&lzmllmd can be
' i Each chanb

transfe Vel g Al dTRA e b1 B BTRE g2, PG e
:wnuﬁemebﬂdﬁywnedhammsmﬂdﬁﬁnhePDMSENMHﬁmtﬂnaaneanmnbdheﬁuui
il . l.e ut of the magazi ne and back into
1eam%ﬁ%g%é§%§?§%%' gg&%e?e foils (25) seal the chanbers.

The skin-piercing elenent and the fluid receiving

nmeans are each nounted on respective sliders (27)

Figurg R gheys @mféhnmref@erﬁd egibotineers IOéiirElm’l -pifEciggrelengens howprising a
roundi A0 Tarc2fds) Wilhih Bo6@) d:GELA0G:12.90¢ HfL: R E'E‘BH&P 1 R
penetrat e s in an coI 'S
COH&HEV@W@QKZXhe respective seallng f0|I i's broken Fi gure
10 shows how the skin piercing el ement(24) is brought
Flgur'éQS @h&m aghi Im&c%g%le&ﬂe% %49 whikh 10X 2 TBd fen! ztmggs Kyhid'funs in
ui d receiving ngans i's a SO nove
an el@@ﬁateé}dzqrﬁgn ﬁéﬂlretsk@nPw@mgflelb?ltn%hﬂF hertion it eowracted to a hglder
(32) larfsfrﬁ roﬁq*ra%@ gL %H%agécli‘?mft s 1 &ﬁwalﬁgpm%msé)swﬁ%ﬂd

when stored I n osition a

protrgﬁ@wﬁrpmﬁhqf h@ld?repq.rgowﬁ@% tethqéromvmbeMt pmtrmdmg Byrtiomi &
sharp%p@d gfg i ks {&g@uwmshqp&ﬁéctl P g?)senam]tegpﬁ% gsﬁ oﬂﬁefgkﬁlhs%rface

col l ecti on zone recelvi

duringgaiekingrivitls dierskis- pierdingyelerhente Rl @llectmmnng@} o éf@lahrérm the
front¥d SeHibABE ﬁle? Bﬂﬂﬁ‘tﬁlhg:ﬂoﬁﬁﬁp §he yglf%@tl&ﬁfolfe i§h oﬁ%fcealtpwapﬁ

means 1S press he collection zone

chansg] st perdts bode ﬂgmlwphléh tergasts e chianel pi Geckgign ef brent
protrhdink RPEESI ﬁgvé id P‘f% rfl!)\ﬁe'agle g%&ﬁinvéf'?ﬂe gﬂ%@ﬁoﬁ 90&@6(?4f"by

eSlfZD zone wth sanp st zone | or exa
meanls eherpaliary eetiony A ﬂ@mctelden Baetesd deotrediop ppitian @ém@eable

pom&{ enﬁ faﬁH ﬁaa?rge oﬁvcéfuﬁlgk% ptf B ?1\1 I60RE LANGEN ngp@} Alggomhed

W a e test"1s co

mteg@élédﬂmkm meé@@g plgmen@ﬂéhcar(mm@rhy et¢hingiprosesesy Angyell
1<nowﬂqa@§&8§}n&m@ac@lm§g;p£e&k<es a%a]? Sikod &%&I &aﬁ%ede&a@d to

nbers for stor Sa rrp
provige deviens sgmpsisingaips avé sanilbary ph@fn@kal?x»ryn@sa @r qtlen i iphowever

advarﬁh%e%ﬁg kP o%cé fig smd%lelfc @r aT,ﬁ&FmﬁetEﬂuﬁgfef %‘}e@:ﬂ plB&. 1t is

eCtI Zzone 1s n

Partlfp’éﬁfrb’e%‘ﬂdﬁ%@g%ﬂﬂs thas thmsélarmnﬂd 8p t(@aaf|tb¢1pvotlrvalm mcgftlon (33) can be
form&H &GS ﬁ’l@ e&flnﬁf{'ipgx opdst Bs WEIBLCLsY a\?d & g&'ﬂ*a&e élﬁaﬁ% §t&hs. As can be

accor tot I nvention prOV|
seen fgqmrﬁg,gir@ ?%; thete is e reagenerdendayicentacting the ﬂuld channel which would

receive body fluid immediately after the collection zone has been filled with sample fluid.
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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35

recei ving nmeans avoi ding direct contact of reagent
chem stry and the body. A skin piercing el enent maybe
woremés/owpsdlé ophi lic to inprove the reception of BOOEP2005/002357
fluid. Hydrophilization may be conducted on the whole
el ement or on selected regions.In a preferred system
the.:d: f y. f I .
scheﬁﬁﬁ?sﬂl?t %e ﬁl%dtrﬁ(%l%lg%/ ﬁfg%ﬂtlslo( (1) (r)l)t 1|23 goéapeg on th ‘Jhg hgp%rﬁs?% (?ﬁlée skin
plerCﬁmgﬁldnr:@tc(éH)/blm tyhibeoids th fhidurhamsel rﬁ@) i up¢1‘n’®rthb enlyirddnodnd. The

ﬂuidq§c \5& ?ﬁs g%z&é VeF i 1'&19]?); | Ca ﬁoﬁlsché cc)é}.{g:%’glc?nr on% ég%so that
sampi@ﬂuiglywm]hmlthe mih:n‘son Z‘dneslonendxmlltuasthelfmuhnbmmmggnemhat

‘ TherEI??e Hg g},{l é{ %s?lercf?d}n %er(,té)algél%%f %[Oﬁg ga% 2 ﬂﬁ Ci I'Oeg(g\ﬂglg gﬁet%ﬂé: SCCUI'S

in thisgepetry af thedldé lsamplnr@kiemednshaﬂtpld:eé tmbothnsqmm the fluid
recelgmgtnl?eeang gs%%nfﬁm}]fg Q&Q%FS%&B{% Stl'ﬁth M:)l &S eé%z/llqg?proper

SIze can educe ure 1
orienpatifreandegpacimgodithretitid oécelalr%kne&qs |re1am:vertg thé gkimpiercing element

and t%g [I?;%E &gxiéq%)‘i)a ih %@96131&% érxgb%fﬂlés Cﬁl}l(%ggst %&efq%)l?l}hgéoaor\égge% which
producﬂslaeaipltmml szgmbba(szd on megmneerft&tmhmféndymkh thqdicelycﬂuﬁkg Due to

the n%ogé'g]ﬂhol(l %?éf)m %{I‘at%?a?s & Coiqeg gli ?‘r(])r einﬁuréxgc?é?)gg tée reagent

£
already basgingh ca'mlla;ntpcbhztt|sod<s %;Acbgmgxapéldr;t dhaandi @ &he (B23ntin
apphfec? E({Q\ Q%rn%r gdr@ﬂg Aﬂl}%gl% Ras%%grﬁ gecQQJr 1n t'?le c?ﬁec?ho? fone and has

fﬂledl‘tbt dmveapiﬂe SGCtmn (32)the Bedytthed ﬁamph_tn@dmhoe_ﬁs priv@ed for measurement.
oy B AR SR8 STRUPRIR A, 1)y G e o

" the sanspf éﬁﬁé sol that lbgd]z) ﬂuEiHDmgedNntthe tdikecsdn mrﬁti () carmgxts the test zone

(35) ?rlxc{a &?Rés tagreaégﬁ)é JI‘Elf% tl’lltl(ho s of 20 etaétg?gntb f)%ﬂ%%ﬁa x&ﬁg slamp%lte Ig'helid has

'on o & prot
severglaldvertagarveotie frprart depiees. capi | | ary channel whi ch
permts body fluid which contacts the channel in the
' f r |
A ﬁr{trgg{éegg?% or‘)ltep% ngﬂ)tr faytq%]ggg H‘II%%SHI ? | %ﬁr{c c%gﬁé 1n(1jgit)e8 6{ a %C1ﬁc point
in tingd. Thapinkdmrthatabe tiow. befeeed epitiiga thatesi zgjmle end fmeasurement of the

final E%R&Ircle{ﬁj B gh@s%ﬁ %11 (fileé)thmg%(r?%?hgwg\? is g‘h rger %ﬁatnat{&i g}”ymg time

ortion I erci ng e
of bl@demftbc padlldrmit Iégcmlngy)r catteolBikg mepmer afi rﬁ:g:t@lllempndweé ddduracy of

the rrfegfhrgﬁleﬂp%ﬁr ¥ £ Elg&h gL pI 1%8%%1§eedsbeg/1/_1\15nr1r\fd§ dlr?ctlg ﬁ@r Vgglctmg which

I'con ranufact u processes a
allowsribe srangior ceactibe kmetlhse Evetlmtmmmﬂtlm eglbiigreds @orbpnissd gimprove

accultagpgftﬂg% e%rleﬂ{ yes&l'??sns[i] For mass production it is

wever vant ageous produce t he skin-piercing
el ements by etching of thin netal plates. It is
Figurgdp tdieequibas b podrifaiditagiogdsvichdit cnsaishaplvensy of tept 20B)s located

ona ﬁgt ﬁn@&ﬁa QEQE&@Q‘O'}‘ gerpﬁgtak Q\E'J]d(rggélwﬁ@&egfs \Irl%ﬂg%vgs%h{ﬁgle testing

process to avol separa
(see eg g1 Eilail ﬁéél Q%@p@hﬂgasg@qq (b® includes a supply portion that stores an

uncontaminated section (41) of the test media tape. A storage portion for storing a
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
is positioned between the supply portion (41) and the storage portion (42) to sense an
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seen fromfigure 13 there is no reagent or sensor
contacting the fluid channel which would receive body

wo bwsdsdswiredi ately after the coll ecti on zone hBGT/BR®NS/002357
filled with sanple fluid. The present invention
proposes to locate a test zone or sensor separately on

h .
anaby bt SRR HRAY LB TR B B e Gan 0 BB b e i femper
comyzrideb o |pd1ckmgeumm (m@nnpaan@mg(el@x)entnm tieki prirking #lsddyzomgon. The
pricdeinis S GnnetoliT G mte P dR Bk erine fesittins (10) 1

| ocat ed on the upper side of the skinpiercing el ement
Figure4)shows whieuib odirdelttdﬁ éhef prodedt mivemie] wi&}p aiskingperning @lement

) S R 2 A SR BBTREB i gy
hinges@0) HEigudiip) ehcﬁW&Ja chnfigututiontshizaldefdréatdmyskironel dagding body

. . i -
fuid (it GREDAELbASpE L1 Tk SRR P T Bostn HS TG B hEePhinedo the

embadimentsi asglesaedrd focfgmrs 1 ka4 tthn freidriat bgemsfaniphd thé sluﬂ-plercmg
elemen%npl«fﬁtﬂgra%nvél% 1s folHec} %ho %ﬂe tgx egpg{lrggrgef faa?sl,?g}esl% zone (35')

I Ng nmeans essen
on thstrecwmmg aleélﬂél.)Me/ahulehlept o b:taﬁacﬂrrmphfs f@'idecbfttrﬁigummoarffbm

a of .the fluid, rece ative to the
bene BRI iric ol wifelid Gas SERR56HE RsayfFe (R coligr of
wettedgmirtided> le)rmntdhle mesnioiten(85) ésin themppemndddmekprtaddadignie 16 c).

whi ch produces an optical signal based on the
r 'n hebd | ui d. e to-the. .
AleerfRERELS 14 0o e ST Sl 15 R0 g ScoRBe i€ 16
is alsg@possitila o mmtdis}gimﬂdgzrcimlemageanﬂ sahpleaeheiviiggsmbirghin a plane to

conta?tggdrhﬂi]% o'ntt)ée Elgﬁ‘&ne?é}iﬁg%leﬁeﬁ{ sqr t{é bl %a |1 1ary channel

reagen a carrier surface.
_ After fluid has been received in the collection zone
Figurgrid depists 4 furthgr eméoqimm)am @amé@tsample(fm atskie fiardipg element

") BB L 850,67 50, L PR RTER s
sampleglfjuid and hes b@amcretrmctdd rné@a honsmg TiwrepasBr{§0,r60() 359 powided
which Ef"etss bogdy, Is Hh gml) %%@3 ﬁ‘g (55@) ISlQI% Cdof.llaltrﬁé}lttl ? oot 8?%(}5&’ %vhlch holds

ntacts t he re
sampifid ﬂ;ndrmabﬂ flcsxmm Da@sldn gkppheatmrrzfdurthmme&anpq@e&ésuhd rubber

seal apasﬂu%c?Yr%ﬁ?%he%gﬂl%&%gﬁf%e%&t 1sttPaqusPetrrIle9.ron‘?(¥1{efsldz%¥1l g%&‘. Hfs ing

vant a over
undexmatth énjtedd @ran@ddatonao mesfﬁf fleidhyicnntacting, |ﬂmd trasfes is made via

oS L I ORI DR JEob v
01/728R0 Whemhnauinmmsicpetuiatidp isropdoed, toodlesma)retlaerve mmﬁmteh’eof the
skin- @e%ﬂ%ﬁ%h@ﬁt :ﬁﬁd tkﬂ[ %gd Ile elwﬁg nge‘%gé lO Nas blénﬁ) %gﬁ)ygcg l))/ef8¥e the

ontr [rn 1on I roves acC
pneuniatic ﬁet@stm@ tedias plaFeu A Idescmbe@ eaghai orctais dlowstaspr@tk the lancing

portl@x? ﬁjoﬂ{]ﬂfégcesq %%tr{l{l n Ald ﬁénc\év? }Pnaﬁ Be glaltd% Weenh 0t (ileystroying

for reactifon Kinetics. ion o I'S ear
thetesﬁ@wanstrx&an be used to inpr ove

Figure 17 further shows that sample fluid from holes in the collection zone of the skin-
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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accuracy of the neasurenment result as well. Figure 15
describes a body fluid testing device that contains a
w@bwsagdstey of test zones |ocated on a test medPEI/EP2005/002357
cassette (10) serving as fluid receiving nmeans which
allows nultiple testing (see e. g. EP 1 424 040). The

vertlgﬁ Skl e@&pe?d ﬂorl:%lugt@ %heaawp %;lé(}%eﬁx%r%t rgeP:tlBH %Iorg fl{)erme € %posﬂe

ont am nat ed secti on
to Sasmlﬁ aygicpiaen tmwpﬁ@te fémd tiansfenfroomthanptict Aqtos@oglyons required

T
o381 Bl R BB L T
lowermastaoraen pf theded IZ@IdE ﬂgtha Suéfarient Tettirtgesd. ivnetliesed e thickness
ofth \/\#g? &%e \E/’ ?xggﬂ{r&hg ’csl% glr%%‘gh do%&%@ﬂol?il\ﬁl tfi @@ctgodqaéonte rgfer%bly the
thicknsedftle Buidirhecivies roneedithe testronmisyl Ote 8% aﬁ@e depuh o the holes
in thg E@l&gg@g %ﬁ gf%gi’% F{ é’@aﬁlﬁ g’rgal?ﬁ"ﬁlll ?s/l?ld ; a ﬁmg ele‘l:g%sg 6,9 be
emplogefd arwilldgromi |Cb’hrer by ﬁmﬁoﬂmwmg@xhaph:e @nd:tmelssxmﬂ,dbgslble to
podB8L 1A PR AL ASS RO O R AL B
10 twﬁ@dnwmas@eet omdy. Threassigs 1pm;ger cheettingethe depsthexf t}[ed‘mb&‘sl is else kin-

plerCB{OI & ody pod#ﬁ édséélbg lmﬁar K nISOfﬁJJrq ?(n%g%v AP %‘ﬁg Bsut§ lFﬁg sufficient
fluid alphmm@@dem ifcﬁh@cqlbcmrkgahdme ngt ceegpletely fHiediFtas Jhﬁtusm oans that

nvention
sin B B R ot e e SR R PRy bty i
prefeared ifthe lskindpiesig elementivan $h1¢]2|r£bss) beisve 500 BNECHhOtE preferged
[ sh LS onf i gqur
belorg PR3 Hereel M P tad e ERBRPk A Atentaragepive
made teaighlylals elgini ap o dagyls éar(catl; wetilttede 0bt satpledinid ctiehorigh ghe Gipled
e_enhbod ment as descri pbed :
ol g o R L Mol R S DB TP B 2o e
achiegkd dupioethe avaglabilisyrefruitaklywhinhtly aemiamg tdsszones.ded so
that the collection zone (2') contacts a test zone

s 28 BRI RS SERSAL OO G B8 P
relatlvgtmwmls@; bl figure 18iatled hrtsH@0,dé\) iacealmned tcofonraaasaapﬂlary

t
cham?%@nt)% }?gﬂms %l\é@st Jegerqveg_?géé gf;ecfdée%lcegp %&re s %?ngé‘ga?%eg)as
shown|in dgnret Sz Ay one elﬁcb bitha ghamel ﬁteq:grtaalednmdppan gndhénce the
sampiee@ 'i:brg%n%{’e' St tﬂ‘%lceg{og 9 JRerk g ratr s dre St]ill chor?a ?%ggﬁﬁr e

possibl'e to rota i'n- plerC|n
receiving neans in a plane to cont act sanpl e on the
Figurg P shpwed pmgy ef ssrteh fluigire¢eivng expng(8Abwhichgur aled against the
i froma
envirgRCA %%‘z%aﬁgé (o8R8 RS, S R oMo
(84) IFﬂCg?@Feé in 2 hanghddsledcs(80h liheeskm pigraéigemments as Hepictadl issdobpdy

filled %ﬁl s%ﬁ??é &4 fsln%\%dqg gberh@%lé/tﬁs??lﬂld’ RELAG gq%ahp tT%e akm -piercing

housi n parts rov
element itggber asstepict¢dsa yeparatatip () @kayrbemrqﬂwedgo pieecwﬂht seshng foil.

The tﬁnﬁ{th@ sl&ﬁ%ﬁ'&ﬂ@@l&ﬂed@‘i’é #8n contacted with a test zone beneath the broken

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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sanpled fluid is sealed fromone side. Application of
further pressure squeezesthe rubber seal and fluid
WO p@a0843¢6 ski n piercing el ement is transferredPONEP2005/002357
test zone (35") lying underneath. Instead or in
addition to transfer fluid by contacting, fluid
Bod)} fr’lTv,‘g) ﬁl@ll{lg d@gee c&lrhﬁr {iﬂg g é%r%gnt ggtr | oga‘lﬂﬁgé a cgllecv\ﬁl zone for
recel@m/gmz}z@lmd] enda ﬁneimaetwmg armetauatcbmpnsmg e ngot zwledmtl dbel,ng spaced
[ e k|n [
from s%%? %%Eilect$+r§ 54 ersgcqg%{t\elflﬁﬁg tlrhgald (Iﬂ%fg r[%sv%g g‘lé)ﬁ gon%acf"cg@ %uld
receip@igoneanshehgresaat skin-potrdag EkemehiakﬁS?WplcmmmrAsoﬂectlon zones.
described earlier on this allows to separate the
[
B e B B R e PR o e
compihesitlstough hplegor blindhélgs.t her shows that sanple fluid
fromholes in the collection zone of the skinpiercing
Bodf%t?tﬁrsﬁltnphﬁﬁ Héﬁ%&%&cﬁﬁi jtéogthg 9@\%?&%1@1? nv@lg ?Qﬁ 0 %c}llliégtlon zone
compifiges élmouehaur@mlzm ce esd Irctcsssutﬂ recewy i bndypﬂamd ern on
the test zone. Wen conventi onal dry chem stries are -

Bodﬁﬁ%h%ﬁ(ﬁ?hhg Qe\)‘i@ ic%gr %@bsthg Eh\IeH gﬁeréﬁ[ﬂl@e ﬁ?&mg of the body

initial ough rge as t neter o
ﬂuldﬁe‘ree@dhy thp earnblmgeréqvncgns Ftme0 Jalnd fluid
nmovesvertically. It is preferred to evaluate the

Bod;amhxa& ﬁﬁg apdenicchRBgs {PRe ﬁrmmlw ew@rgiﬁ tRORAE 'o% fhel Rin-

sanpl e appfication to separate fluid transfer fromt
piercing ¢lementyerwining gt theibody $o pesgiut thedady faidhsasyple @dﬁr@lls@tie
wetting through the thickness of the test zone so that

Bodyeﬂ’lﬁﬁ shiBlih © WBFiFDR o RRES tPRe Hvehhin, tvﬁtcetrelﬁ P thE B feReive a
ficient wetting e.qg. is achi eved if the thickness

Sufﬁ%ﬁntt%owsotf thedprlyi liid pnple s lessgher i sereproferalply d fe 10 msec.
holes in the coIIection zone. Preferably the thickness

Systedd fdr%d@f'ﬂl&hcdaﬁﬁfs@é ke - pi€in €§¥neﬁ@ﬁﬁh b oll&tibA zone
ol es |n t ol.l ecti on zone.

80, % of aept h of ifii"é
for reggjvan YiRayhereimat 5381 3 PaTHPR of faich agi estien Freas epntosthe
envu@ﬁﬁléﬁ@ afdR |ﬂ@5/c€ﬂecéi$1 ?‘dléanié e&RHR I i€ EolR¥YtidM Cone so that fluid in
Elomn exanp '& g is well fe§3|ble to
said mt HaE il Ryt ‘&ﬁléarﬁt e rmwrﬁ@maar}s; uifl gggsi g geans
comShiditieh WsezoMel Wharetdabk§R&En tdnpiiRs @ hetedr vath 18etb@ic®Qinit for

mi croneters only. To assure proper wetting the depth,
receiging i gaal Gfos S ieH@oRs Fn i BrRing hedTetsrt A Prconeggratipn of
anal}k@@. in the order of 50 to 500 microneters to coll ect

suf ficient quid vol unes even if the collecting hol es

€ no 0 fil , This in turn s .t hat .
SysteBkerOptias & B JoTatio Shoin e e e HAS IO 7 Yhiahythe fluid
receiVi endiRy RereedipddopRiignbh et &fndisfon frohsthp k@t fieqd thd ddté&@or is

Eé]n pi ercing elenent has a thi ckness bel ow 500, even
enablgr e preferred bel ow 250 ni croneters. Skin-pi ercing

means of the present invention therefore can be made
Systeﬁohkgtbl d/ingﬁo tHei 1ﬁvéiﬁ1oh§)dhyreﬁl dabh@etes hidY FrldcEboing @hitsBafeeives a

t he.sa
s1gnaﬁ 1n<11cat1ng tflat tﬁg contactmo ngansqqas 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.

Method for determining an analyte concentration in body fluid comprising the steps of:
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vol ume of collected fluid is in the nanoliter range

only, reliable neasurenents can be achi eved due to the
w@e@ashsdsid i ty of suitably thin dry chem stry tBGI/EP2005/002357

zones. Figure 18 shows a skin piercing el enment having

tmo parts (70, 70") which can be aned relative to one

t her arts 70
o Donedort g Rk fukfinty cGeRi dahelof Pl RisreBie demapte
|s received. The filled device (figure 18 b) is
r éar r angpedacimgghevellectiod izmﬁcﬁ th8skin-Alerdng elendnofvith tise fluid

h I d le. .
o concshtysPehtsts % RuBLRF AR R ERRR ohlfs 18T ivins

still ume&B,together. Flgure 19 shows an array of
seal ed fluid receiving nmeans (83) which are seal ed
gg&}g{‘ﬁ#&%@ ng'g}/glﬁla{mgﬁgg%g)fesssz%qe%ljgf i ar% ceraQér )stcéﬁ 9 gnalyte
| ocat edcangertrdtznmdhel d device (80). The Skln pi ercing
means as depicted is already filled with sanple and is
mowed t . h iy
s e pi Bk Rt Rl o b A RTBR S, o
i p (85) maybe enployed to pierce the sealing foi
Wherqln@ tunp period hegisring-withestep hgls ahanitoned asl ddienmipatvmefiadlyte
COI’ICé’ﬂtI‘JﬂlO@l i ﬁﬁhat%g 'Bgséa%let"ﬁ% I't]mgé"]g asigoken sealing foil to
transter sanple rement of anal yte
concentration can be made from.the underside with an
Methggrrerdpgay the inykatien sdirasiasicpdl [yitizss amosviosipgiof signals and
the chdI5L ¢ 51'Uﬁ£1 &vgletﬁn%% e gﬁ?ed & c!ié?&?ﬁlﬁga ?Gm@u{ ﬁﬁl@?@lacro%@éntratmn
support (87 Preferred features of the current
deterpanaian- on are listed bel ow Body fluid sanpling device
conprising a skin-piercing elenent having a collection
zone for receiving body fluid and a fluid receiving
nmeans conprising a test zone and being spaced from
said collection zone so that fluid in said collection
zone will not contact the fluid receiving neans,
wherein said skin-piercing el enent has two or nore
col l ection zones. Body fluid sanpling device according
to the invention, wherein the collection zone
conprises through holes or blind holes. Body fluid
sanpling device according to the invention, wherein
the collection zone conprises through a rough surface
or a recess to receive the body fluid. Body fluid
sanpling device according to the invention, wherein
the volune of the body fluid received by the sanpling
device is 3 to 10 nl. Body fluid sanpling device
according to the invention, wherein the tinme of the
skinpiercing element remaining in the body to receive
the body fluid sanple is 10 nsec. Body fluid sanpling
devi ce according to the invention, wherein the tine to
receive a
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sufficient anount of the body fluid sanple is |ess
than 0.1 sec, preferably 1to 10 nsec. System for body

WO basds#m@l ysi s conpri sing a skin-piercing el ePENEP20$/602357

a collection zone for receiving body fluid, wherein at
| east a portion of said collection zone is open to the

(Hmﬁﬁwlronnent and a fluid receiving neans renote from

10.

said collection zone so that fluid in said pathway

will not contact the fluid receiving neans, said fluid

r eBefly fluig semvphing devipe tompysiagt est zone, wherein said
system conprises a nmeter with a detection unit for

recei vi Agil iy eﬁélﬂéﬂtﬁﬁbﬁhgta%pe&i%%w f eé&vihﬂ %ohl? Ruid,
presence_and/ or concentrat | anal yte

accor di Wheteln ateast pperiianoef saigrrofletiontzege | nmpen tq> thel emfzenment
a hol degp,dn which the fluid receiving neans is

received and signal transm ssion fromthe test zone to

the detector is enabled. System according to the

i nvent i ®AUAHSEHERE meany C‘PFEP’éﬁmE aéesazmgéﬁmgmmdtfrom said
that regfieV@sn ford QA AIFS &fid Pl zcgrﬂeem 91'% @&it?&qge fluid
nmeans has contacted the collection zone he

recei vi Tf§eiNB&A8eaS. t hat sanple fluid has reached t he

test zone. Systemaccording to the invention, further

COPBYiLShdRBrdfg BX AN NGyiktih sﬁfardewe 6688 h&@ﬂtyd BXRARERD,
fluid receiving means from said nagazi ne to recelve

f | RIVEiCANER RSP} AHBEERTSAASHE 28 mEfedoptasting petainrgtshonfluid

I rhnbaﬁﬂb’ccﬂlleéticﬂl RO BicRGald TR t &RFir mélns! €Cei Vi ng
body fluid in a collection zone of a skin- plerC|ng

he coll ection zone of th

ment .contacting t
ISﬁVlfﬁ %Cfeg B doiaht herneng derise a‘f”é%:ém"ﬁi:]ﬂ%%@n which

s Ocaﬁlh:&tmbfh@%mfd' By uastraep@ﬂal@ﬁ A s4i8Tbl1ZOBE 26k & MalddWndaid
recel%hrg neans, receiving signals fromsaid test

zomav IHPB- characterlstlc for an analyte
concentration d) processing said signals to determ ne

t hlBe\&Ebf-ldcktbﬁh (T10G2115: B,tvlrh'é@em\bﬁﬂ? Gl Rcdivd@n REHIBHection zone is
%1n 8%% n|tore and determ nati on

E’erﬂe&é‘flfl% mepRs bhslestEfad giyaded on t he
tlne passed. Method according to the invention,

\MllBéxed'r:]enacsmelm?gm)q dlaiiri 1,a¢1@8eia tlﬁ@lﬁﬂ)dyCﬂdl@ gecelfve@ irgmd &llRegbn zone
the c e si.gn ver tine is e
ads SPRT RIS Roestchipe ¥ ferebfine BireenPragtionng body luid as

dedr@ispbitahéadms. Cl ai ns 1. Body fluid sanpling device
conpri sing

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

the received body fluid is collected.

Device according to claim 1, wherein the collection zone comprises a porous

surface to receive the body fluid.

Device according to claim 1, wherein the volume of the body fluid received by the

sampling device is 0.5 pl or less.

Device according to claim 1, wherein the device further comprises expression

means.

Device according to claim 9, wherein the expression means comprises a finger cone.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

a skin-piercing elenent having a collection zone for
recei ving body fluid, wherein at |east a portion of

W@ 200d/084516 ect i on zone is open to the environnePCT/BPIHOF002357

fluid receiving nmeans conprising a test zone and being

spaced fromsaid collection zone so that fluid in said

c ontact the fluid receiving
Oég 6 E)qrbﬁ%sig%d\%ljc’:% SdLIO gprt1 "%l aim 1, wherein said

deV|ce bei ng adapted to undergo a physical change upon

act uat i pskig-piersingsleass néthea odlettiwt 2ang fet rat:@vmg botly ftid,

a flui %h&eﬁlait(ﬂeaggi {Jgfolno(ﬁr S%l%%%ll%?%h%?%g 15,0 Ieg té l’éle(rjlwronment
recei vi ng nean according to ¢

wher ei rershi d devi ce having a noveabl e portlon whi ch

can be noved and at |east a portion of said collection
zone is, i .
accor di a3 EtE nih ARHE R R Eotlcblon Zon B iyiEnid n seid

sai d cagrdtbwey will nefveniast ﬂmtbddmwwntghaeafdsui d receiving
means by el ectrical actuation. 5. Device according to

cl.ai m Lo.; pRGISeLeitile lRQ LidnE 8481 y&ek 1 n said
coIIectf%n zonga?s Frang¥g§ gggn% con%ggi the fluid

recei ving neans wi thout using body fluid as transport
nréﬁﬁgm Bropkng teclaier bh-giompriseies entictingwanewhichieentacts a

LHEGE 109 'Ehez&ﬂl@ctﬁﬁf Rle ?%her@cln? ?1&Hn§’meﬁﬂs Wik ﬂ{eefﬁﬁii Y&living

b dy fluid is collected. I ce according to claim

1 méghete provifethedeitaens Uﬁhzsmlecfbmbr i ses a porous

surface to receive the body fluid. 8. Device according

t Gygtal i@c%rdl & ﬁbﬁ‘nst ﬂeoerQl WiereRf tHeREIQEEY 2bhsdeives the body
recelved by e sanpling device is 0.5 m or less. 9.

Dé]wd:@raek?dﬂaleﬁ@ lqagt cpertionef thirellestion apae iscipithebody.
further conprises expression neans. 10. Device

a@‘}ﬁélﬁl Dofdng tAElAnS 1 1W5}91f29 iRelelPhRXPN&$iSh OBn M adtated at the tip
es a flnger cone. stem for body

AT D PAFFIIEST SR 3§Q|ﬂh€ iﬂ%?fé‘?%@“éll%%ﬂ? etﬁJYtlﬂtraduced into
cehd ®sdy.on zone for receiving body fluid, wherein at
| east a portion of said collection zone is open to the

envi ronment . .and
ystem according to claims 11 or 12, wherein the system comprises means to adjust

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

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

receivirlg means.

System according to claims 11 or 12 comprising a drive means for driving the skin-

piercing means into skin to pierce the skin for obtaining a body fluid sample.

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.

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

transporting the skin-piercing element relative to the fluid receiving means.
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20.

21.

22,

23.

24,

25,

26.

27.

28.

- afluid receiving neans renote fromsaid collection
zone so that fluid in said pathway will not contact

W b@s0s45ue recei ving neans, said fluid recei vi POI/RRANS002357

conprising a test zone. 12. System according to claim

11, conprising a contacting neans which contacts a

PR L he. cgl. ' of . ski.n-pi ercing .

et hrdE e R bEL, SR 36k Bl Pipuse

t afirasoond méans te frpt theflody dluidl @mdy 5t wid adleciah nmetso that fluid
clal . 12, r.el Llect.ion_zon
- 68Tl beRtork AR ESAAR BTN RV RGBS, & port on
of the collection zone is in the body. 14. System

adggen argording tadlammn 11 wdherdin theémeithre skive preodihg eleinent remains

z ' ' ’ 0= Py i ng

o Body g Helivbe bRy LR Fpl O ISThERLAE,

introduced into the body. 15. System according to

c Sastem fo1 body flpidemelysissomipeisigst em conpri ses nmeans to

adj ust tenperature of the test zone to a tenperature

i 0 the fan08i0lin200Gh HOOC MeciSXSbaBTARSEQAH id
clains 11 o?’l 121?éher eelhn hsg?la aschjﬁac-ur?%%ﬁ)c?ﬁg n%g‘ﬁggﬁ%@p%m ’
nmoveablvéhgseintat dnastarrpriiah ¢f exd roltacting zemsin opeipfst the sneironment,
force to said nobveable portion to nove at |east a

porti on MfidthRiveR hR&hd inZ@aeed bR GRNACL O Aok 5 hat fluid
fluid receiving neans. 17. stem according to clains

11 or 1Ipsgigmstivayivillacy coniacttha Ayidseeiving weagst he
skinpiercing means into skin to pierce the skin for

0bt a niggih b 98kiviA iRl Gisicls 1SS accor ding to
clains 11 or 12,wherein said contacting means

conprises vol tage neaps faor applying an el ectrical .

pot ent i4FASBPTEBRHNS &7 Bring et Bifrdaheemant B epriaqhith the

recei VifRgd iRaEngSRedigind | uid from said collection
zone contacts fluid receiving nmeans. 19. System

accordi ng to cl ai 11 or 12, t her, conprising a

£ £ anvsporeibianeiBr fieatarinehgr s e igeans to

el enentdeteehité e présehbeearfd/ohf ehnc@edtionngf aiRABSted@ the body fluid
System according to claim 1l or 12,wherein said

cont act’P g %reans conprise ul trasound neans to force

the body fluid sanple in said collection zone so that

f Bytemf acovpdsieg b dahiseet whereioihe tieasidtingasadotngrised électrical
recei vi ng means. 21. System according to claim1l
wWAEPBPR t he tine the skin-piercing el ement remains in

the body to receive the body fluid sanple is | ess than
OS¥stemcaccording to claims 22, wherein the transport means comprises spring force

actuation.

System according to claims 22, wherein the transport means comprises manual

actuation.

System according to claims 22, wherein the transport means comprises a

combination of electrical, spring force or manual actuation.

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

multiple fluid receiving means.

Method for determining an analyte concentration in body fluid comprising the

steps of:
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29.

30.

31.

32.

33.

34.

35.

22. System for body fluid analysis conprising a
ski n-piercing elenent having a collection zone for

wo ewsiogdsmg body fluid, wherein at |east a portPCHEP{005/002357

said collection zone is open to the environnent, a
fluid receiving nmeans being spaced fromsaid
Cal eCltadivARMR g uldidla it bd HrRdrd sRALIR MhdrhedtO"
contact the fluid receiving neans, said fiul ’
recei vi ng nmeans. conprising a test zone, a transport

ns 8T3qtRg theeoliertion pone ofitheskénwiweing ielsment withalee fluid
W th t hecdilihlGnd06 6 maﬂgoﬁﬂﬁ‘ﬁ’ e?(iTxQS At RE LM Hdlreceiving
for receiving signals from sai urd receiving neans
to det &%A¥e t he presence and/or concentration of an
analyte in the body fluid sanple. 23. System according

t @)cl airéfeividg sWhEk Glomn §he tdst ANRRALiLh %%&aggﬁpﬁﬁ 5 &n analyte
el ectrical actuation. 24. System according to clainms

22, wWhEPRFHYHEY r ansport nmeans conprises spring force
actuation. 25. System according to clains 22, wherein

thig trgnspesing RN rRRITD He&esiABRY ahalpecHAldn@RtioRD-
System according to clainms 22, wherein the transport

onpri,ses a, conhination of electrical, spring _.
?33‘3@0%?%Hﬁ%st°£@ﬂf&§?:f‘ﬁﬁflérzcﬁm@%%m%%%lw wgthtsel skin-

Clpadreing dler@ent22, further conprising a magazine for
storing nultiple fluid receiving nmeans. 28. Method for

d i ni ng .an .anal.yte concentration in body fl uid
c P g Qb By vhseRe b st ientas fransierred by
C ofahemtri omeaze nethefflvad sdckininy @e4isng coht@BERAE skifpiercing means
conta ting the. coll ection zone of the skin-piercing

R i

el'd REENESPEY r ecei vi ng neans so that body
fluid reaches a test zone on the fluid receiving
mddeiBod ajcaréngituichgmiBgwhdisid the BkisapiercirpSderd @ € tktsEdired
are ch raﬁt§r%st'c for. an anal yte concgnttatLon,d)

PoeSEingY LAttty G RSFY e ERItdP fPiEct e Sdhatireipg clement with

Q
processi ng‘ sa
c Omcfbnd reddiving mean.

Method according to claim 28, wherein the skin-piercing element is transferred

manually to the fluid receiving means to contact the skin-piercing element with the

fluid receiving mean.

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.
Method for body fluid sampling comprising the steps of:
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.

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

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

Page 26 of 29



10

15

20

25

Met hod according to claim28 further conprising
pricking skin with said skinpiercing el enent. Method

w@emenglismg to claim 28, wherein the skin-pier cPOEP2005/002357

36.

37.

38.

39.

40.

41.

42.

43,

elenment is transferred by transport neans to the fluid
recei ving neans to contact the skin-piercing neans

Wi k- Y ns t hod _accoyding t.o .
o1 Mgl ol F e ot S A e B O PP o oy o
t r amgblert du: alitcivatdocamiylettioe thine-pidroing eleeeat isiimgodmadsn the
tom%gptact the skin-piercing element with the fluid
recer’'ving nean. Method according to claim 28, wherein

the skin-piercing elenent is transferred nanually to

t hilefhad accoediag (o dginmdénehereancbatattod doenpsisesprilengikig with

el - Wt he i.d_nrecei Vi an. Method

ac%(li;ﬁr3 %lﬁyl%%lﬁﬁ?%%ég a\%ﬁaercgioﬁg}? %g?‘ time of the
skin-piercing elenent remaining i n the body to

r e¥ysiore foeodydhiyd fnaljds sampligngs | ess than 0.5 sec.
Met hod for body fluid sanpling conprising the steps

f Ly | ol d ' J i
of. a) E%Eh%ﬁ%ﬂgﬁ‘xﬁ%%{?ﬁta%g Qc&leﬁg&lﬁ g&%éhfgpre%&@%g%od? fluid,

skin-piercir _ renovi :
ski n- pi wheyehyatdpastre portiqroeh seivecoliedtiorkesapiisnpentie thxoehyironment,

fluid sanple at the collection zone. Method according

ta cl ai ;y3dspphaesin: 8diss gﬁ%&%@gﬂowaﬁ]&ﬂle&ﬂﬂp{cjnésé g}hat fluid in

determ ni ng the presence r concentration o
anal yt esdithPethavap 3l npt endacs shgiranspert dasmentod accor di ng
to claim34, wherein step a) conprises collecting a

bady fl yidiSrER8gateahbBopplibiaghitR gane while the
skin-piercing elefent is introduced in the body, 37.

Met hod according to clain1g4 wherein the nethod )
conpri seFaprREkmsERsiodsng the ransrersdemenilaiagomgact with the fluid
el ement rdeliva@uanss, 4id step a). 38. System for body

fluid anal ysi's conprising a skin-piercing el enent

havi ng a coILectLoP zone .for. rgcgiving @ng fluid,

wher e n® SFEFIRRYNIE TG SresT RS pndsframesid Bug iresrviegmenss to
open t odétheniaR Vhd HREERE and ot taMeRhtioR bEARMalRE e body fluid
spaced froq1sa|d col l ection zone so that fluid in said

pat hwayaRH'f- not contact the transport element, a
fluid receiving nmeans conprising a test zone,
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

Device according to claim 39, wherein the collection zone comprises a porous

surface to receive the body fluid.

Device according to claim 39, wherein the volume of the body fluid received by the

sampling devices is 0.5 pl or less.

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

below 500 micrometers, preferably below 250 micrometers.

Systern for sample analysis with a device according to claim 39,
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a transport neans to bring the transport elenment into
contact with the fluid receiving neans, and a
wa@ledsnsdsac unit for receiving signals from sai BCT/ER1005/002357
recei ving nmeans to determ ne the presence and/or
concentration of an analyte in the body fluid sanple.
39@&&9\»‘0%%&@%8 E&%i fn%fns%ﬁ?[l kedt A%ed
skin-piercing €l ement havihg a collection zone for
recei ving body fluid, wherein at |east a portion of
saWvheresl ﬂ%é lickpesy ohideitest sprmistlB to Be Yerlithe denthof thertwles in the
WhEi81:-Bedk ' y ol Ises 3 or nore holes
in dgfgﬁiﬁﬁ%%%§%§ﬁ§ggaﬁ§§§%Pbu.g %@'collected 40.
Devi ce according to claim39, wherein the collection
zone conprises a porous surface to receive the body
fluid. 41. Device according to claim39, wherein the
vol une of the body fluid received by the sanpling
devices is 0.5 m or less. 42. Device according to
claim 39, wherein the thickness of the skin-piercing
el ement is bel ow 500 mcroneters, preferably bel ow 250
m croneters. 43. System for sanple analysis with a
devi ce according to claim39,further conprising a
fluid receiving neans with a test zone, wherein the
t hi ckness of the test zone is 10 to 80 % of the depth
of the holes in the fluid receiving zone of the
ski n-pi ercing el ement.
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