10

15

20

25

30

Body fluid sanpling device The present invention

relates to the field of body fluid anal yses in order
WO eoosmRes3@ di agnosi s or to nonitor the concentpPel/ERP008602273

anal ytes such as the bl ood gyl ucose concentration. The

i nvention concerns a device or systemfor sanpling

s, of body fluid. A body fluid sanpling

BOdﬁgﬁ\‘iﬁ tfl Se¥1%€se a skin piercing element with a

fluid pathway for receiving body fluid therein. At

| east .a portion of the fluid pathway is open to the
The prasprtdnvastion relaéesdaths field of boq%cﬂulﬂimlms ipondrite ke a
par fir
sl GGG TBRII U RO el e
conczatthtéat. the fluid rece| VI ng neans in a first
(separated) state. The device or system can be brought
into a second state in which at |east a portion of the

The?x?\te?ié‘@i{ g&t?%ﬁés:% devibSod gg%‘ige df ?gﬁhﬂlﬁ%ﬂﬁ PR omiRs biBdd 8/ fluid. A

erred. on s roma sens
body fluidrsaniplimigdieveeanay cognprisa rasskﬂnpnle;m@ demesnwitlas ifloid maioway for

rece§inip ey TEHTEH. EMAHHH £ BOrCAREL the QA BATBIRRYS PP b

envitGHeSsht Uhe f%ngﬁ)lﬁm ASRRTBRNEG BhEARN a ﬂ@id%&’elﬁﬂg l&Ghd RRich is

and anal yt systens are e. known from t
sepadaedifromt thERGd pa@lwaazso ifeit cﬂtmd:mrtbc psthway de motataet thei ftuid
th a ca ect flui d t .
recefYitg iR 453 Gepefedh o5 TBS Sits B srnche brqygdt into o

second/staiein Wigichl Mﬁﬁtnd p&ﬁoﬁ laf the%ﬂﬁ)@e@t confacBafé flukBdcdiPin¥heans
97/ 42888. The arranaerrent describeéd in this patent is

50 ﬂﬁ’é fuidig tams{ereedi Bagsk enfsignalsolror arsengpr 08 thetflwid kseeisiing means
c%%e%u%ftlo%oc%}{be ddle gx?un ich is primrily acconplished

pressing a ring he area surrounding a
coIIectlon site and a punp novenent. A system for
anal ysi s based on_ smal |l anmounts of interstitjal flw

Systems it mgnady fidoaye argadypgoviminghe igyAsbinaviigh pody fluid is

takehfhgflnﬁ' oaggoﬁs d& &ﬁeﬂio%d'c%ué&ﬁ)% 8%513{ ﬁaltsgaelﬁ 3. known
an nterstitial UId I'S conveye hro

front thealocestnzBRE 199 48dpihicn gompﬁseswdmptbsabtehmtamﬂaa caplllary to

sutroundi e _punct yr Ah| m ni atyrize
coltGgt i it o Bt sty i Pglelidh Bt iy fther
devibphehi P IRRBGnEd Hsddésérllkéaqﬂ‘WUWﬁ%@Tﬁ@élﬂﬁ%émeﬁt described in
particul ar advantage of this arrangenent e
this patentiyphytiquldrly ‘@gled‘ommlbhtlng relatively small amounts of body fluids
which is primarily accomplished by pressing a ring onto the area surrounding a collection
site and 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 closed 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 closed 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 without essentially any pain.

Whereas the arrangement described in US 5,801,057 already fulfils numerous practical

requirements, some features are in need of improvement. A general problem with the
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can be inserted into the armregion of a patient

W t hout essentially any pain. \Wereas the arrangenent
waele®sios4sed in US 5, 801, 057 al ready ful fils nunme€DEB2005/002273

practical requirenments, sonme features are in need of

i mprovenent. A general problemwi th thesanpling

devi ces according to the previously nentioned docunent

manuf acture the hall ow needl e cost-effectiv
seunpfieg e e orae o 4 TEPR0UR T aned aPAEY dy PR gecture the

hollSRHRESE SoMUrfeliNAY Sndis QRAMasioddiBlepat hway structure
are contenpl ated.” The docunents US 2003/0018282 and US

2003/ 0028 125 both descri be skin piercing devices

h. h h f bod
widi i m Bo A SRRl b drep i Pty R e aue
conﬂ%h?ﬂla&éd‘ The @66‘1&&%@@@3&0@3}@0 ds o erk 20113%02'8?25 bé’th‘élescrlbe skin
is transferred to a testi n%uzone

plercung@lévucos Wh@hmempomn@h;mgleéf@rb@di 1dwsapmﬂmg @vhl@h atlgst
3 5
parp 934 RGP RS bR R B RS el

patlﬂ’m‘;’liﬁ&ﬁﬁsféﬂﬁ@i tocneitEHoat edioh is ﬁmad @rths gl pigdging Blment. In
h provisi on of pool | ng area i

d
&@i@éﬁ %%Q!%&%ﬁm% té@ﬁzmbqséb@ébe sk Ble&m&ﬁ leggent ig aﬁﬁgrgh\glth a part
A AR O LTI Bl o

with povisign chamohhg ai‘eansdesnnbﬂdnn&iﬂ ZWQMM 682g0.channel .
Contrary to that the present invention proposes body
fluid sanpling and testing devices where the fluid

The&ﬁlioh \é’?f)éainﬁhﬁ'g PRPRStiAd Uetes e ABPLAbO AR SThePsdndp10 Hbm a
luidic contact wth a testing zone. After having

captllatceqrhaupelas firedtly temsfoired tona testitgzdne whiclpistihwerytacttwith the

I t f the.fl h b
chafyihCortiaB? o bR S presfl il BRBOHS hats ARG Ahpling gad testing
devfdeslwﬁelfertﬁaﬂhﬂ%aﬂﬁﬁiw&ﬂ)é phAfEinfHitidsangl@is\hing JpHs b6t MEuidic

be a test zone or it may be a zone that transports
contaghyyith atesting wene. Avtan avipg takem yp effluihiammpde intg Bieefluid pathway at

leas% Eg Iet{o%ro%t H?P{h%agr‘f,%{)qu% &&t&t&f)ﬂgﬁ g ]ﬂ fdjre?@ig&%rmga\ﬁs that

conta |ng rrggeri

receMadstiluig fioastht b@th&ﬁiyﬂfﬁea@lﬁd rdveiviid@edrBagdy va telstfm)né lor & may be
the tinme between contacting_a test chem stry

22098 AL Eransnoerty S%iﬁHlert% adeshgonss P Weding ¢fdlag fepisaong é‘??f%f@fe can be

t:r ql i
o GO0 LAY S 96l O e Bk v
has el agivasinge thatiihe irexag:tldeumee(se ite tima betiwesn dostactply agstaohemistry

wit SRR TR e L R P Geatronker R ogad R

accR@EPLF AAITO HetrifiaRlich. efirths LRBRagd cdnfrédd ©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 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. A further advantage of contacting the test zone
or the fluid receiving means with sample already present in the fluid pathway is that

contact can be made with a portion of the fluid pathway that does not contain the first fluid
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end of a hand-hel d apparatus while contacting with a
testing zone can be nade within the apparatus. Due to

wao hios/osfsea t | e function of the skin piercing el BCERP2005/002273
optics or other evaluation neans can be noved into the
interior of a housing whichsis advantageous with view
to the limted space at the front end. A further

adv ctln e test ne or .the flu
emeRSRao PR TR B beneEnbr Bt P SPNGHES Sio o bpiisurface can
bea{,(;lgécpmg@gﬁ%@y is that contact can be made with a ’
portion of the fluid pathway that does not contain the
f| rst flui derrergl ng the body. By this influences of
asma_and.subst ances .f,rom t he suf face can be.
B DR e BAE R e PERBIGA LB EEE Grfing scr
aV01@§ thatR st @eigBNE s mtb tROBurbia batly dufieg Safplinglg st ep
avoi ds that test chem stry diffuses info the human
body during sanpling. The present invention therefore

is V i NgG: .
The gge\‘jﬁerit B g{noﬁmtrefgpeol?agélﬁ.ﬁ?%%}é &dval 11[3 s ({vgf %ﬁ@?&éédgﬁgmg devices
of thepspior @At i on of systens and devi ces for wthdraw ng

smal | amounts of body fluid is the so-called
spot-nonitoring in which the concentration of

Onegﬁftfchfatﬂ lﬁ%gi %ﬁ%ﬁﬁpﬁfgﬁfﬁéﬁﬁ %u%ie - Edr%ﬂﬁiréﬁl all amounts

et erm ne neasure S can
of bbdy ftaidris the soamllecbmmmmlhtynng it whigh ﬂretcmnveiitmtlmm oﬁpaim:ula;r
to nonitor change anal yte concent.r at Such
analyfgs piespat 1%!?‘51136511‘?? 3t apagicular Hnen %chr@%asbm?@ﬁ can

be cEﬁheQ %uPr%bEétGdlkl af lidhe fﬁ%ﬁﬁfsé}ﬂ BRI t@l%Bﬁi@dr%' dhxngerbftaaslyte

bl ood sugar neasurenent by diabeti<Cs.
concmtretm \‘Becly amalms drhploying ulisposabde tests]qohnpeehag| py@saaarto by
I abeti c. fyer

ety e aedtsReSosialy B tf SRR Hafl b Rensitineol & dighetics.

If X8k eFedRigh Mood%gﬁﬂl%h@s liefpehapchemia) bcalieh b @idRtis ovdttaderiod
a state of caem a because he has for exanple

of timgj it @@ 1P%SUOIS§?1@@ langrépsm dsmagp sughi asdlindngss apdygangesngni, on
the J%tgérgiézﬁmﬁ @i%ﬁ&ic&%té fatd Qﬁatg'o?ﬂgﬁégiyéa@ﬁl SRR h[% ha]s for ]pxample

caem ¢C 1 AT Con
1nje¢tbd?tda| lﬁmgé asdegeof inevidtle, thivwdindsecohe 11&1 thbatening i6 tiavdiatdtic falls

caem c and hypogl ycaem ¢ states _and al sg t
1nt0|aéarqaﬂ%mocg lxcgenis shatle /hfeguien compl ﬁﬁgnetbio odsyem lgvel enables

[ [
e B KO bOBH LT S R e o
coordégtd lais estingpithbitagandilyractivityrandgnsiline nivdvaton dn dédititn

impg)\é(gr{ﬁiquxlél e&gpagr{%n%éggq)\églgﬁ ggcﬁastbe%cg,crgguqargoqooc Sutggr mgmtorlng also has

considerable overall economic advantages since high costs for secondary diseases can be

avoided. The reasons which prevent a more widespread and consequent use of blood sugar
monitoring are primarily the pain caused by the required body fluid collection and the
multiple handling steps of systems currently in the market. With the currently used systems
the diabetic or medical staff must firstly obtain a drop of blood which is usually obtained ‘
from the finger pad. So-called lancing devices may be used to reduce pain. A lancing

device must be firstly loaded with a lancet, tensioned, placed on the body surface and
triggered. After the lancing process the user has to milk his finger in order to convey a drop

of blood out of the puncture wound. Before this procedure the diabetic has to already place
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avoi ded. The reasons which prevent a nore w despread

and consequent use of blood sugar nonitoring are
wW@eoosas4sBy t he pain caused by the required bodpCt/EP1005/002273

collection and the nmultiple handling steps of systens

currently in the market. Wyh the currently used

systens the diabetic or nedical staff nust firstly

bt ai.n drop of bl ood whjch is ysually. ohtai ned 0
atef et Aot regpsBiing Htimpnd g S isotheoR 6t o] ban
T R e T ool o Vb S
measurehentds aveilablei Gigellpthe vset keas to Bisposerod ithegsppntderest andntest strip.
user has t.0 ml is finger.,.hbn order to conv a dr
The gFeSEtgRtentite Shabieniad Bt o s e BT AR
Simlﬂ[fgg.edure the diabetic has to already place- A a test

strip in a blood sugar neasuring instrunent and
activate it. The drop of blood can now be applied to

. ] .est i . for . .
s Al LOMPEIBE R B PERE YRR EERY S oy g s
fluidpghivey sidsthizsfuid thehhan $p attonlefitsl Bt coatudtedesith s fluidaecelviag

present invention enabl es .the prg(;:ess of bl ood SLigal‘

meag Hehidgghtest zong A gialicptian ahblped glycossitesting nptonly &

o B Tt PR A At SRRt Bl hayine
diabietes will 43t theirdilivahglticasalcbycentrati acerearegitahbasid. | ui d

recei ving neans including a test zone. A

sinplification of blood glucose testing not only is

A sBAMBRIRIRE WAd bRfterh 4bdRMihg Y6 BleDreseht iHARELH sé¥e@oSRitRBEw small
the effect that nore people having diabetes will test

amauntsi of bpfly Bulidg Inhisseoniaxh bedst fuitds ate underatopd guiparticasisdlood,

. A, l.i,ng, devi ce d system.ac ding to th nesent

intef ARG AL BV of B YA ER aPhersiidn s afoB §iod

collédtionGystéis tHié & 1&04ltyeediriD6t ol thd ﬂﬁ%eﬁl ped, URsled1 R A@Esystem
particul ar as bl oo interstitial fluid and m xtures

acceyflingtie de iBwanjion|can also byweedtasvithera hiped fioanalterpate siges on the
ectio t 1S, 1s usually carried out on the
bw&&rﬁé&lear%t%% fg%%eﬁlggpégégﬁlron system according to the
I nvention can al so be used to wi thdraw bl ood from
alternate sites on_the body such as %Ee fﬁégarm nd
A sleipgiosangrlemenkion withdraving seplk awapnts 6F by e aggsding to the
pres%HPiIn{f rﬁ%ﬂlﬁﬁg §p95trtﬁ‘?&%/%cg’hb‘ﬁ qfitﬁ%%ﬂél%bﬁ@ f{ﬁlﬁf& el . Within
CAVent i on as a prot Ing portion with a sharpene
at lemsich fegionpif érecprogudikg portMintanituid pathway is located which has a capillary

activity to transport body fluid. At least a part of the capillary structure, preferably the

whole capillary, is open to the outside along its extension. A capillary structure is
understood within the scope of the invention as a body which transports body fluid as a
result of capillary forces towards the proximal end of the capillary structure when the distal
area is contacted with body fluid. With regard to this function the capillary structure
according to the invention is similar to the open needle structures described in US
2003/0018282 and US 2003/0028125 to which reference is made herewith. However, an
important difference is that these documents describe microneedles where the capillary
channel is steadily in fluidic contact with a test zone so that body fluid received in the

capillary channel is directly applied to the test zone and hence initiates reaction.
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at least a region of the protruding portion a fluid
pathway is | ocated which has a capillary activity to
wo e@sepssd body fluid. At [east a part of the papEP10as/§02273
structure, preferably the whole capillary, is open to
the outside along its extengion. A capillary structure
is understood within the scope of the invention as a
body which transports body fluid as a result of
capillary forces towards the proxi mal end of the :
Vi I
The KARLAHEEPRHERE MR AIFCAT duRbexhlfnon FRDKERL 61 which
proviep lalhlokhlyg sten te & distal ambhﬂfvmg@pltou'udimg porticeywhioh is igtended to be

insershia) e e | OGS BO0SP G5 DI TI" A THAY BhoPnSS Ei gl

end ﬂ@&lﬁghhﬂﬁle%bdny flliaway hter A theBald pitiwali thb£ ERMESs info a closed

t hese docunents describe m croneedl es where the

chan@eb»rl dhamperinariieh thedest eeneds lagated. I qspinttasif thoepillary siiuotire

o) o P83 e AL B Ll ks i
long@tdinhlesxtension dnidaheBuid qpathtls aot cTJs@d Ibyragestt uehdal

extension of the skin piercing el enent extends froma
proxi mal end which provides a holding area to a distal

Or B T P R

the dacumentald§ SHH)\I §05arand phihrige Riowih fom tHe sitkl ofeadidondwtigh

techielagndeis: Qoé‘sé&eéé‘ B R HABH AR B P i e

outsffesiﬁ s@R feddfes! b?fgﬁﬁ Hlﬁxg ARg aiikeN SuGPARipkds8ibYs which provide
ordi ng t Ot

structure acc present |nventron
the qapﬂl‘ae;r cliFinpeli maylved ﬁbm thée ap outileat frowea région atjeining the tip of the
I on exten3| the fluid, path t .
skin o8 SRSt (E PESBY Mo B BB [*GerBegiPHIE @ holding
devib® m{ew)wsﬁsnm dabmtaﬁés dREmBERLAIITRAVOGS uh iKQraidl $ifles, but
described in the docunent US 5,801, 057 and which are
can ¥l fiar expmple becartangediinspiralenmemndasete Furthemnse Bigcapillaries may

be a%l\r%n%ﬁlsiﬁ a%%?x%rﬁlvflﬂ} I?ELR'Ea% %19 %8ﬁ{]é%%ﬂ 1]%3 i eeé %Isosgtsgctlon of the

are open

capilthridsi dagl foﬁé&hiﬁh@bcﬁvcbhspﬁdbsdmﬂ@rcuﬁm ohalgde mo&mgukans Whl ch
provide the capillary channel may lead fromthe tip or
at least froma region adjoining the ti p of the skin

SucREBMAER %Bﬁél%f@{ﬂ;ly %&fe?atgd B g%?clﬁ%béég 1t0Lhe Wit hhillfhg

connect to a di ng devic SS|ons or
(PCEHpPCMassitsmdchining of eeted stamdtings hzaﬂneuﬁ]fmanmmon mechanizalighnilling

| i nes, but | so for exanple b nge
the sptpgpratetiak s SeE O R GR TR Gep e ST BeFessen s
kno®fi t@bd aﬂaa%ﬂaehﬁm{ge%kmm yi th bifurcations, split
capillaries, etc he cro65s-section of the
The starting materials are metal sheets. There is a wide range of different materials to
choose from, ranging from medical steel to aluminium and invar. In the case of steel, most
of the standard medical types are available. When compared to silicon, glass or quartz, the

cost of the raw material steel is much lower.
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capillaries can for exanple be V-shaped, sem -circular

or also rectangular. Such channels are preferably
w@emenstsedd by etching processes as phot ochem ceCT/EP2005/002273

mlling (PCM. PCMis the machining of netal

structures wi thout heating gr nmechanically mlling the

starting material. PCMis based on optl cal pattern

ransf er.. and tch esses vvnto
PO s i bl otei B BPEcy or e hed. gt e oue Al b aituctyfedo be

RRtRs eherbed ﬁ&.ﬂ AShBtodkeh1E Pis Holi LR the metal sheet
macnratersi als to gﬁooslz ?) ° rangr BErﬁlreonrsre%(iréca 8s eelel?a Shee
in a fibm.aThenpalynaen mrnfenrcd/@ras phntotdsfst amteomés inttwekypesrost of

the standard nedical types are avail able. Wen

conpared to silicon, glass or quartz, the cost of the
1. D%@‘é’sﬁ?{f&'l lﬂmﬁb@@hto'tﬁe m%ﬁathp\/\/er PCMis a _

tol I t hography based fabrication nethod, i.e. the
outline of a structure to be nmachined is transferred

2. VARSIt AR AR ohife BRUARY 1S Vel erred to as

photoresi st and cones in two types: 1. Dry resist
(foil lamnated onto the substrate) 2. Wt resist

Upop selgetivee iBpmingtion afithe phatoresist vigea f&@éewmaats )thwla_moreswt can be
d
sl EE RISl DR G0 A pa i o

the substrate (which is often referred to as
atterning). . Wen. the tternedsbstr te.is posed
Wheighg, a‘&s{@) UbpEAF i PRpesed 1o Aresovp pohon (i Mol ghlonide for
steely Kzﬁﬁ%}‘) re‘ﬁ@tb %hthrtE@%b%tr% tnllhtérﬂﬂ? thé! H%réiﬁi s S%Eﬂd}at%év@& from the

material 1s selectively renmoved fromthe areds where
arcas whers therenpngpblottoresisi lsft (tefdrted(to @b gher etbhi’) Tasretanetwo main

. "etch.). There are t

pringiflsS OF how FESTHRERE it G PRl P Sialt i e stigtels”©
substrate. 1. dipping of the substrate into a bath of
etchant 2. spraying of the etchant on the substrate

1. dippimgext ¢he sibetpate §1tp A bpthofgtchante general |y i sotropic,
i.e. the etch rate is approximately the sane in al
directions. Isotropicity can be influenced by a | arge

2. spayihE bf Bk efvhbadat ®e Subihieng the photolithography and
during the etch, thus it is possible to control the
etch profile within certain limts. Spray etching

The Q{Cidr%[e;i)o% ?r[ alt\;}lrj ?éh&hnipﬂr thébfﬁc OOl A 1§taﬁﬁoﬁﬂa?§ly the same

in all dlrectlons Isotroplclty can be influenced by a large number of parameters during the

photolithography and during the etch, thus it is possible to control the etch profile within

certain limits.

Spray etching offers larger flexibility in controlling etch rates and profiles when compared

to dip etching.

In most cases, it is imperative that the photoresist layer is removed from the substrate to

obtain the sampling devices. Removal of photoresist layer is normally a wet process.
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to dip etching. In nost cases, it is inperative that

the photoresist layer is renoved fromthe substrate to
wbioaiosussthhe sanpl i ng devi ces. Renoval of phot oPEFEBR1005/002273

layer is normally a wet process.ln addition to the

al ready nentioned net hods fqr I ncorporating capillary

channel s into surfaces, i's al so possible to

In o861 e eliadhinacned 916813 S oy lp st ar s Chamngls into
surfhQRE, iBI3HIRY fosBBRSH %Eﬁ‘er&t@ tﬁ@&?ﬁ% E‘ﬁ’a]nﬁéls PP aSsef i gbodlﬁs ina

needl es t oget her for exanpl di ng” such t
Waydbattcaplﬂlaarws auef credied. ddius o m&d:lxmnplb qmssﬂn:lam fas®nywo or more

<ol BEADASSuerhd a5 SERRIBENElst FHEP Yok toah e i otahe solid
neecﬁésf ﬁﬁﬁ@:&z%fﬁclﬁﬂﬁé’ls 1R atcoﬂélé'ﬁéh ? Qs ntRAAEAE s a@sfo%%%s@fe&o twist

f or med ich generate the capillary channels. Further
wiresitpgeilsr ép tcherfgrré péastmngledivire surkythet pamerans eongach atgas are formed

i AR P S SO e BB S5 s

can bh atea&dmgmpbly&rg/or@an nhcre CiyeabLilatedbMea . hiéhatedyfolls) odtto a flat
provided in gne such |ayer. The capillary channels

nee%ﬁ i“b%wﬁ}’ At g&api éYYfgaallacrﬁat@ﬁ hatyveey H}edayqrwowa@@vaded in one such
layé reater depth than width. The ratio of depth to width
?generally referred to as aspect ratio) is preferably
0.3 to 3. The cross-section of the capillary channel

el Bl By e e T A kS b et it
Wld{ha‘]Tﬁg rftfo cTUep@ 18 %dtﬁ‘(%é&@fy%%rreﬁ?& E%ﬁ@&ft%tfﬁ Gs Aefii¥ly 0.3 to

m croneters. ready stated

3. Tﬁddﬁb@é S@tion f tHeadapillas, aﬁﬁném@fypwahﬁmgérﬁhﬁmogw b less
the out si de such that they can take up body fluid

thanwhinine? ﬁ’i‘&felfagbfl thé aa[gﬂlay rchmnet Basi egwldltlsmrmef%:ngg 0650 ¥t15450d

In or t ve ood upt ake o Ul
micyaguetégs aRo g pratpse SR A mEroaeieT 85 Al A e 8 i
advélﬁfge@iﬁ flafie %Q%Hbﬂ/ dhaNR1ark %Egﬁ 1 € oBtsre TR l\é)efan take up

saeo eS|np|erC|geerrent|sr atl
body: ﬂurd Whlé%ﬂhe chpillemyrstiuctureis amsited brgo the tode. lerderds acahleve a good

o RGP R B AR e R e

havéa llgth 68,5 8h ePmbcat ed at the proxi mal end of the
skin piercing elenent is preferred. Advantageously the

hol ding area is fornmed integral with the other regions

Theggfﬁseg(g Ty, él{in @ie%lﬁ% Q]?m%hﬁg?aaﬁve%l fRHRG. f cgﬂ?&tex%f)leg& in the

form of a small cube Special measures are usually not necessary to mount the skin
piercing element in a drive unit but a holding region located at the proximal end of the skin
piercing element is preferred. Advantageously the holding area is formed integral with the
other regions of the skin piercing element. Piercing element designs can be employed that
are known for disposable lancets of conventional blood sampling systems. For example the
holding region can have tépers into which spring elements of a holder of a drive unit
engage in order to hold the piercing element. The piercing element is advantageously
positioned within a holder in such a manner (for example by pressing the end of the

piercing element facing away from the tip against a stop) that it allows a good control of
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are known for disposable | ancets of conventional bl ood

sanpling systens. For exanple the holding region can
whaws/08#per s i nt o which spring el enents of a hpCTEP200$/002273

a drive unit engage in order to hold the piercing

el ement. The piercing el enegt is advantageously

positioned within a holder i'n such a manner (for

the SRR R OAFECRAs 5 e haten EB L py368 AT Wi regard to such
a hoflel AME 1R i8RARHEPBLHREN ﬂfethlaﬁiep bﬁ‘d Bk Ea‘%'ichlanﬁﬁ% gh&nce

is made to the docunent 565 9 wth regard to
such a hol der and the |nteract|on bet ween t he hol der

e S AR e AR AT o B B b
receBiBBRnd WhicR if éﬁdtlﬂl}f %@aﬁéﬂ%m’ﬂ"ﬁﬁﬁﬁnﬂ\’ghﬁﬂa& of #RakirAikiing

separated fromthe fluid pathway of e skin piercing
elemng meﬁlat Buidtinghat pathwey wall nofagongzst ﬂm/éyudmdcewmgtmm tdarmg

ﬁlht}%? uhcgrehglgﬁg\/n'&% PﬂCZ Mgh%\%%{rf (:zj{r{tla:cted 0 each other
aftecOuil aaingIt Ha® bearRcev &b adldasa pdrtibfdhe ﬂﬁﬁl' R RS 868%hen start of
received in at least a part of the fluid pathway and

the aipabrical igpetionris degdrednal yti cal reaction is desired. The
spatial separation of skin piercing elenent and fluid
recei ving means enabl es enbodi ments where the skin

The ppatiat ise}glraiioﬂamf skin pierciagelepyndambilad sbueitihgmicans enables

ed fl d fl )
embo B O herR AREAHin Pt I TPl S ARSI oA Sialeda panineg:
sampRd TREEtd NIRATOR ViR in)éaﬁseT s &g&%&m a&@m% ebttewhdOMlid

end of apparatus) and the rece| ans does
sampling fsima nla spatiadlytrestgctied mea édlg ghabent élﬂnle)ﬂaaparetus) and the fluid

rece Vgrrléllrlfegxés: ofs ng% gt W@@gﬁq hg%lggi dr e;@&n ?pgflgg%arﬁgular %9Re case
for AR réceMih® theneddd 42aph as\éP. dettiBed AlE@BeamDatne blication 0

517. The shuttle function enables a testing lga&))rocess

202 \ﬁ%?}"d HE 4531821 6ind EPH}) 29%5 1y The slntthe functioreensibias a testing process

w1tlpﬂhg {:e ggfel enment - sanpling body fluid into the skin
lpng el enent - transporting sanpled body fluid
vvlth the skin piercing element to a fluid receiving
means - contacting the fluid receiving neans with body
1 | wiercing skingvidikthe &W@P%e@%nt - detecting a

v h%’%@%@%ﬁ{"&i@"ﬁlg#ﬂ HhEGEN YieRShdHAASNI ch relates to

- transporting sampled body fluid with the skin piercing element to a fluid receiving

means
- contacting the fluid receiving means with body fluid on the skin piercing element,
- detecting a change of the fluid receiving means which relates to the concentration

of an analyte.

When a magazine with fluid receiving means is employed there further can be the steps of
exposing a specific fluid receiving means from the stored fluid receiving means to contact
the skin piercing element loaded with sample fluid. When the specific fluid receiving
means has been evaluated a further fluid receiving means can be exposed to contact sample

fluid on a skin piercing element.
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of an anal yte. When a magazine with fluid receiving
nmeans i s enployed there further can be the steps of
WE@2es84380 a specific fluid receiving neans froPCT/BR2005/002273
stored fluid receiving neans to contact the skin
piercing el ement | oaded with,sanple fluid. Wen the
specific fluid receiving means has been eval uated a
further fluid receiving neans can be exposed to
contact sanple fluid on a skin piercing elenment. A
A spéth G838 LBSe sﬁutﬂ@ Q¥fice MEICF&‘G %9%181%0& rg&%rsﬁfr}oﬂ@rcmg
as one or —nore skin plerc ng el enments, a drive
clerdenityiandyive fokdnivipg e sldhpipreihg slentent o pitree slan,sd(trmspart means to
tra ans to transport t kin erC|ng mean
s B Gl e e G et it REHFelhans mirdngiing drive for
pierbig dall T tratpaA theahemby BO SR fo&e@ﬁ?ﬂ‘é SHRY dR%e 6P/ FRYRE: the
inthe same drive unit. Furthér the system may
systewripay e@nprisstasiongge wnit for fmyHitipta fuidteecitinginieane CBiewiystgm further

L T S -

fluilo receive fluid. The fluid receiving nmeans is a
structure that can take up fluid froma fluid pathway
of the skin piercing el enment. Thi s upt ake of fluid

TN SRR SERATR S 80 S AP e o

skirf piatothg element. Thisnpaks of Muidfeas. @hh be aéwn@}helﬁed Byngh éléd‘dﬂ@al

recei ving.nmeans ahlgher caplllarlt than the
Pot?f}t@f 3mlafyﬁeafd?lt<ﬁ@ theflpid ma&v@w@ éh%ﬂwﬁtre%vma feans.
I
Pref M BOSRIGE Be Mot gL BTRAL £ Rlohr SRR fhan g
pattavdyl dfdhesldn pieating elennh‘&irOI thét dulnmg cbatactalvid giautomatlcally taken up.

o T e PR b bt SR e e
has B@ﬁ%ﬂ CapllHrity 884 Ry, lrmﬂtpﬁﬂhc‘(é’t'lpﬁs't ﬁleaﬁ'e%"'i%i:' ﬂﬁﬁttﬁ&! ﬁf&) he fluid

capillarity 0O he whol e area of
recerl@@s mmangnm dave zpaticder Iaglon@dedvccmgpma mechf roatefiblaf digh
d ch e.f.luid receiving nean
cap{faB) ¢l WS ARE it K v S ph bl Bt gt for
ﬂuld &l@m the Gluideiv@RelTBhefliidlrecivih§ rehhdintly bEE& @dsy bélE iABBES which
be nore complex and all ows for _pre-processing of
can ?ﬁ ﬁe}/@eql Piithcr Tt powovananapdslior dre fluidirerepngmeansoay pe more
oSt r r
conjptex adﬁiodi SFﬂ:)Ie I%—p?&%§§ afm %ﬁ%)l 1A a!nrﬁz%xf Mn%écﬁjt bpﬁulﬁ to a sensor
/ test zone. Pre-processmg may comprise ﬁltratlon of fluid sample and / or a mixing with

reagents.

The fluid receiving means comprises a test zone with at least one chemistry layer that

contains a reagent for detecting an analyte.

The reagent undergoes a detectable change due to reaction with the analyte to be detected.
Typical reagents for detecting glucose are based for example on glucose oxidase in
conjunction with a chromogenic redox system. Reagents are well known in the prior art for
optical evaluation which form a colour with glucose from the body fluid. Furthermore

reagents are also known from the field of blood sugar test strips which allow
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The fluid receiving nmeans conprises a test zone with
at |l east one chemstry |layer that contains a reagent
w0 ooosaigtsect i ng an anal yte. The reagent under goRGI/EP2005/002273
det ect abl e change due to reaction with the analyte to
be detected. Typical reagentyg_for detecting glucose
are based for exanple on glucose oxidase in

onjunction with.a ro eni ¢ redox system Reagents .
clecEREHAEH estian oh e 0 resgen! G IGp BT Vep LR R in 2
solidRitdadd e f ek eokstiiehtt (BloUaasilmURidd) RieBIS N fhdkEeh like),

Furthernore reagents are al'so known fromthe field of

havp v Bighsapilladty thatitheycantiaksiipehady\fbtié fomabé eaiildary channel.

: { . I . 1h I Xt t hat . .
siniEhESL 1R 81 PR e CHT Do i 8 B rtea
moreQivsdil i€t feerhcedd tATAtOTS Gxicder70khe S5 T.Hyg. and

such I'ike), have such a high capiilarity that they can
take up body fluid fromthe capillary channel. Since

t }s | - fr. i Qr
T 5 AR LA T SRR AE 1 O ST I es o
driveafnitrelick, wissnretieatéd) méveb theGRin/piOrcatpcelédferd Gron®8 first o a

body fluid cqllection system according to_the present
second Bastti gk sushiEhe 1 BREPIYS higacing grovemen Suitablg diive s gre well-

vt : Lo ci fri _ )

ko BT Bl S50 il DL Moy By BSOS v i
is coeked ibygherpsee emchiwherBreldaadsl drivebs itheeskim piegcing dementl Arpawicularly

fromthe field.of bloqd [ stens. It can for
adv%%&%ué%ﬁlgﬁf%gﬁ%s mﬁaﬁ@%bﬁggﬁ ocked by the user
and when rel eased drives the skin piercing element. A

Eggticu[arly advant ageous drive unit is described in
Syspemsg dpvisgsfaybody Syisls enalysis dempiises dasectivoayitsIf aiseissor / test zone

- ' I:s6..a detection unit. |f sensor / test.
condi¥ sk TF Rl Pty SRR s s b SRR gt
preszht, ftlo syBtemn cal 1RWE aivbpticad detdstdinyiingt dosnisfpeight bé\Ece and a

stem can have an optical detection unit conprising a

detqelgip deisel teansmteder deflestaddieht. oV hen eleetrachemmicel datesiioprs
enSHLE k0 50 0 AP 5L S5 Pl e

mednssForzvammation dfvawfdighialk the systan ogh hdardectrbpic devidbdlaidvain the
f raw signals the system can hfave el ectroni c_devices
Fr e

.0 :
PTIOK AR OF UEfnYing theicongentiatienet anglyietos exgrprle bl dncasuring the

- ' {.canal exanpl e by neasuring the
>0 %g-eﬁ-gﬁré%%clgﬁtg‘llele%é%'rgseg?b?g)ée e. g. US 36,268). Wth

the skin piercing el ement according to the present
Wwith e gi(tlll’l Slrérckfr?g glelfnlerlljtl a%cgr%pngqg the present invention body fluid can be

withdrawn while the protruding portion is inserted into the skin (i.e. withdrawal of sample
directly from the body and / or from body fluid emerging on the body surface) or the
protruding portion can be retracted from the body after piercing and takes up body fluid
that emerges on the body surface. A partial withdrawal in which the protruding portion
remains in the body but the lancing channel in the skin is opened to collect body fluid is
especially suitable for sampling at the arm. This is due to the fact that small incisions on
the arm close very rapidly such that no fluid or only very small amounts of fluid emerge
after piercing. On the other hand the sensitivity to pain is much less pronounced on the arm

as compared for example to the finger and thus when the protruding portion remains in the
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wi t hdrawn while the protruding portion is inserted
into the skin (i.e. withdrawal of sanple directly from
wo b@soedgo and / or from body fluid energi ng onPCTEPIMOEI§02273
surface) or the protruding portion can be retracted
fromthe body after pierci ng and takes up body fluid
t hat energes on the body sur11ace. A partial wthdrawal
i n .which the protruding portion remains in the body
body S et felhi &@%‘Féﬂ Asitebiiber abeys qdyanipes@icp gapillary structure
thatip bl (RO Mgl 8 that AT EREGS Rk w HhontR B iy AARLLARI
wherersith¢ angs fantakihg upligquidk by dollewneedis id liynited ¢ thehfadnt Bod of the
£ uj.d only ve mal,l amounts. of fluid energe after
neeffer s Rijer iopiysicalady Qipovaniteep o aebe ppeells GPatigbacmes sealed
by HEEN(duBSS a Rfa@pRY BE LA pbrASn PR %h@?@%{geﬁog&% such that no
. exanple to the finger and thus en the protruding
liquigbet ¢rdy an énpdegintd ameuns balbe ke up.s not felt to be
pai nful . As descri bed above an advantage of a
capillary structure that is open to the outside is
Furtheghorklauivithdranalg@odeskedn heatiedosid ivithiBe SREHli g dévike according to
channel whereas the area_ for taking up |iquids by )
the FEENGR WBISHISS CBDIARIR icihy Broviwsk tesmtionsipigpessh In this

| : o . | )
confHiel fipeek Bicihs BlcalrRed i it He plo AR NARLA KGR baclc over
a parpofahe pimtp'nﬂ pathtand i%}m@edgﬂa& tési:de)thelffa Ifd:rl’ig:_oﬂlbgti(ﬂi EeriodRd few
rocess such that. no |iqui r only an_inadequate .
seodficB i o saniage of e Hf%ﬁssqﬁﬁwf ﬁ@rrﬁ%ac o owmmt%mg portion
expBRGSPt Fahe RRciRALhiRE] Qidh t% Ii)g# ﬁﬁd%@ﬁ%ﬁ%ﬂﬁr&’ﬁ Yhd Ean enter

according to the invention IS a conblnation o
from [tlgerp mse theufiig patbmiy ofithe siinomi escingelenhent tThirther sudhi wigtirawal
rocess pi.ercing i.s.carried qut firstly, the
prof3ins e Aivapied o PE st Fe.gh seifics rar b tabaR o thpen
chaPA} DéptadRBldh RO EirdunsMncOy R thayQvERBE FéssiieloSehBe fesidual blood
coll'ection period of few seconds. An advantage of this
almpstrompletely sp ithat np toodds segotbydhe ufer.t he pr ot r udi ng
portion exposes a part of the |ancing channel such
that body fluid collects therein and can enter from

A flirtes dedibive fadie vhich 1 ip@bRi@Yoodn éfficiestdiptalRi EbetP@uid into the
enment .. Further _such w thdrawal process has the

I h
fluid gpiiies getheratiabilidont (b cambarg lenanngl, W benecapilory atrucigienmade of
siliddn Y u§e|aethgp%ﬂe' QMQEP%thg&f OditRde 08 @fﬁ%ﬁ%’f@@ RY&5oh the

It may even be poss enove resi
surfaterdiSmetaizgrt ated fpr the chpilaryrsrubtuog dhdss azadtenhylatitady difficult to

usger . further decisive. fac which is inportant for
weto NI Fh b EPHITRYISR B BB P HEASUIER U € Shication of the
surfaéd, FI‘P@Xtht%bfli*ﬂﬁis"tﬁﬁél@?du egﬁa)fe Qhet (2 1R inltBE Yarftit3 M Bhs a concave

When capillary stru res made of
meniscus which is the case when the wetting angle is less than 90°.

The present invention will be described in more detail with regard to the figures, in which:

Fig. 1 schematically shows a first embodiment of the invention with a moveable fluid
pathway in a perspective view;
Fig. 2 shows a further embodiment with a moveable fluid receiving means;

Fig. 3 shows a further embodiment with cuts through piercing elements and test zones;
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silicon are used, these are usually adequately
wettable due to a silicon oxide |ayer on the surface.

WO Rooses#BE are used for the capillary structurkCT/EPm®S®002273
are often relatively difficult to wet. This can be
counteracted by a nunber of (4li fferent measures such as
silication of the surface. e wettability is usually

rie. Gl bR reese g oo biagerioe § SRR PRBPRARiEng

Fig. %”tgalpf‘cté 8 dégssiok BRIV sﬁh%m%ﬁg 8Rmeht MRkt 9BndMd dpab&] apart
described in nore detail with fegard to the figures,

geometryhi ch: Fig. 1 schematically shows a first

the inventjon w a eable fluid
Fig. ARG oot Gl FRath! Be B BAE AL {1l her
Fig. 67"%@6{)5 EsRin Mkichgtel MR RV iddibrk WiBE giffetdhd crR@sstiof] 9.
shows a further enpodi nent with cuts through

Fig. p& whematically shevs 8 segtigntof n embediment pr mpgpetia igigeeningsof fluid

conttagte concept of electrical triggering a contact of

safple fluid; Fig. 5 depicts a design for providing

Fig.Skdna Y0 Sthéﬂnbl@caﬂly%mtseétﬁ)ﬂs bE&t erpbstiment wifacgiitabpatching
geonetry; Fig. 6 schematically shows an inproved shape
elengmthe capillary channel; Fig. 7 shows a skin piercing

| th .
Fie QSRR GG ORI S0l rchion R3S dRERLLON
for magneti c triggering of fluid contact; Flg 9 and
g 0 AN AkErRiF IR (10 rffq@chofiafanfsleﬁa ¥, phich runs in
an eYdpARdYorGdANnak) Q?ﬁl'egﬁﬁl Hlé%&lng‘éf@rﬁénf) ndis pdrtbAlis connect%c% toa

di scharge. Figure 1 |erC|ng el ement
holdeini(th in offd f:amiep’ﬂtdﬂm;ga’(eﬂpprtm Il arpuetsuding pertion (12) which

proGERdRbS etRldes Bt by v hold B bR bR il naign .,

sharpehdd @b (1) iy R6Red. TR shhPBaAttR 15PEdabd peasration of the skin surface
protruding portlon (12) which protrudes fromthe

during pgiekingoyith e skinpicrpingtetraent. dive thidipashwen el 1p stetts drithegront

end 99 1&8 ?ES})% éﬁ&ﬁcﬂgﬁg ) nfg%x Qm4 Ié)gc%ndgﬁmlto%clﬁbfa%le é it ?12 EIZSr) ReR&Es

locaﬂeltd inghe hbllr(]iekﬁﬂl(ge (i4) NThdguid lphﬁhwﬁbléa; &l oygnehpiitent chafhel which
uid pathway (11) starts in the front end regi on of
permiie bodioHpidarhieh W%qt%we shenekind ierEeeiam of the POVABING portion to

moRihtd @8 n{(;v%lbl%bﬁ{bn ($3) by means of capillary action. As depicted in figure
1A protruding portion, moveable portion and frame portion of the skin piercing element
are formed integrally. The skin piercing element (10) 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 advantageous to produce the skin piercing elements by etching of thin metal
plates. It is particularly advantageous that the sharpened tip (15) of the protruding portion
(12) can be formed during the etching process as well so as to avoid separate grinding

steps.

As can be seen from figure 1A there is no reagent or sensor contacting the fluid channel

which would receive body fluid immediately after the channel has been filled with sample
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| ocated in the holder frame (14). The fluid pathway is

an open capillary channel which permts body fluid
wakioshs4sent act s the channel in the regi on of tPEI/EP2005/002273

protrudi ng portion to nove into the noveabl e portion

(13) by means of capillary ggtion. As depicted in

figure I A protruding portion, noveable portion and

1on of the ski iercin nt are forned
i R o pon et ot aB b itaro s les st St
sepﬁ%te@@ﬂ"hﬂ%@fe@@i@ﬁ%@ﬁean@‘s vel | known in silicon
manuf acturing processes a wafer of silicon materi al

can be etched to provide devices conprising tips and

FigfR0E s ofie R 5P oint B AR ORPRE Ry R ntr SR B recetving

medk @ﬁtihﬁkﬂn@ﬁ tésdzonaTTha klufdl ﬁbéiﬁmg |n§eah§ (4@91 fsf dh@%%&héfnahcally The
advant ageous that the sharpened ti p@éh 5) of

fluig resepviig mgaporV) logaier oncthe upperfsisleras dhagikin nlgrqm@element on
Whlglf‘l Igliala S ﬁﬁlﬁ(‘cﬁﬁﬁneﬁl 1?% J) ento B én?rlr !?1% fﬁé)ﬁ'{l itrg%elvmg means

Ing ste e seen 1rom ure

(40)is, h@;@@&ntlnmlally speod froantha dhidpathway ¢1I1)J5cdtmhmﬁ1ﬂb fluid w1th1n
recei ve body_fl uid, i nmrediat fter .the

woul
the gﬁm‘% oG AhCAtA e il FecSiig BEF ﬁﬁer & pp Byiefranster
frorh RV PAERI SRS YhelfRiid F@Elvﬁfgorﬁ %I%gé s oﬁqeﬁg%rf the fluid

zone or ‘sensor separately on a recel Vi
samlphgg devic® Ighhméeplctted sthbmdlmemrthﬂ flyideteesieing n(eihﬁ$ essentially consists

of atiehihg s h? g@ifvv@aﬁ”@tr@vr%@ RFPIAF aH B A Prg R ot e
recehﬁm? AR %1@@&789(6 itkedidiny Irne éll:l‘ﬂbﬂk d’nﬁ %%éf B8 MBRNA theABbicted

ocated on the upper Ssi he skin piercing '
embadgmeritthe fesivrngts 8 rmentwéemlswmmﬂapméuces a0 pptieal sjgeal based on

o S AN S M Y N —

as ex0 lddéaltgubﬁéﬂlﬁtanﬁlhiﬂldxﬂdb tHe r@agehﬁclfehﬁst@l Adabyays Hi@ﬁ %ap'ill&rlty that

contact the fluid receiving neans. Therefore no fluid

sucks Bydfieam FapgHamyiehagmel (ld)p“éhqm@gﬁnb phesnistheisfapplier to a carrier

surfa 6 A/ HBAmTE Hae S Hatlynb Bl SRRIRnf L 1o orlel i) hee spaced
apart@o ¢hat ibody lﬁz‘ahlﬁcﬂ% iﬁﬂihe ah;_huarg/@hsmml ¢l l@fwﬂ&i n?gtbdjﬂrﬂggerred to the

t t . \whi rovi rien
testZBAE (470 ST T Pt PepriTecesy <t i M SeiPoes g bas Bl e
movdhble REGSEHRY 1R tﬁﬂ?@fm@gh&in ink@Rlicé ?ﬂﬁnﬁ&@or n{e'asﬁrt%ﬁent By

depi ct ed enbodi the test “zone 1s a reag
meanly @tﬁtmchgmwﬂ |actuapcrodlchealoie opttiond |l 3)siag b Ibemiamedjraonon of the

sen%cxﬁ Z4$) &ﬁ% gy f@hd glfpatg@?l %}g%? %artﬂxg? bgocrll)(acts tﬂe gest zone ang wettes
the reagent chemistry. This mode of contacting the sensor with sample fluid has several

advantages over the prior art devices.

A first advantage over the prior art is that measurement can be initiated at a specific point
in time. This means that the time between wetting of the test zone and measurement of the
final 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
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as e.g. kieselguhr or titaniumdioxide the reagent
chem stry already has high capillarity that sucks

w0 basais4seom capi | | ary channel (11). The reageneCT/EP2005/002273
chem stry is applied to a carrier surface. As shown in
figure IBinitially the fl u_ig4pathvvay and the test
zone (45) are spaced apart so that body fluid | ocated

inth illary chanpel 11& aot be transferred
accpizcy R ﬂ%?é@?“ﬂ%ﬂ(ﬁ syt appe fﬁﬂﬂi]il"él afyantagecan be seanieem figure
[
D R A T ARl iRt A8y PRETRY) Feontacts an
mtdrmedmmohmm fByd cheansl (b1) b abbthe vaty endt Blaid amtdnhigated by

o TS b b R Pt S0 B
resided Qﬁﬁ&)ﬁlﬁﬁ@ hﬁﬂh‘é &ndl E&Srtfo%s&f tHORBIIBR PGS ®hil &R %&ﬁﬁ?f&tnot

chenlstry his npde of contactlng t he sensor
condaghgsl with [the ﬂiulﬂasces‘eng mEhny dwmfomqhs end/portivhés qatleddiselidrge

reefi T i hecle boon R ERE ol tnek Gy Blonin Wyt i

undoh®nindibll SndRaRsut ISEt Sinbe ﬂmdrf@orﬁ ﬂhwe%]quy\ﬁ tutahﬁsrréﬁ tottﬁ€ fluid
test zone and neasurenent of fina S|gna can

receiMganeans apgl [tlperefq)m;nqedﬁ@ lpfeaqc@ﬂglbleh dhvie vegion is salddslthe e¢cess
d th
R A

servssal Eﬁdﬁd@ﬂlshﬂbamﬁ@ﬂmmf&neni:by plaeha ar SitBRALesERd AR skin
asured beginning directly after wetting which allows

surtage-rh BPESHYY FeaiR thsh coutaaination by gestracesoifoms the ki susface phould
r

b SRIELEpSSES 5RRALE, A ERSGHS Yl P rorssd

to lswemduntniefd. hetosv 1 Biicroliten). Fhﬂnmasteabﬂmdsexsﬂmom(tﬁa%)hm $ody

ont ac with the test it contact
flui ﬁ@ﬂﬂ%‘i%}l% shaw the qﬁuai E@Ofi (gmcasec%ﬁ@aueﬁy t yeAnepFation
ﬁoﬁqf'ﬂi‘to\’ﬁf Miried befdrd] Phis AR 'ﬁﬁatt?rﬂe Eé’l S%BPe)&hhﬁke%f&@eﬁ%e blood
or containing interstitial flurd enters
corgpasinérd apd therigtersiiiial ﬂh@r@f@aﬁmeesl des after filling in
the end portion of the capillary. Fluid in this end
portion is not contacted with the fluid receiving

It haeeyise uddeestefdther thiveconbeht MMidh £didsto eahth@dhHlgigRadedng means
region. The_ internmediate portion of the channel

with peqréarainated) Hig reeeived it i the glnanmlcqantbampplmdetd agmenber of device

:
desfle A 3o Doty Rt PR rofifhe o iiod E8EBikiog lepse, T
involesdemtihott of sanplsgy fhhid cotnptisSing €@ Bepsiof cal | ed the

access region. This concept of transporting fluid from
the capillary to the fluid receiving nmeans serves to

- in% ﬂEﬂ #lr Kig: ﬂﬁgauﬁfonq@éﬁﬁ' bETEpoRYstab AR WhiCh has a channel

st a ces
therem said fluid filling an access region of the support structure which is accessible from

the surrounding and the channel having a discharge region located downstream the access

region

- contacting a fluid receiving means with fluid located in the access region to receive fluid

but not contacting it with fluid in the discharge region.
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surface. It goes by its own that contam nation by

substances fromthe skin surface should be avoided if
w@omsiokdsa) in particul ar, when the anmounts of BEIPPM05/002273

for analysis are decreased to | ow amounts (e.g. bel ow

1 mcroliter). For interstitial fluid it is known that

this body fluid normally doeS” not show the actual

bl ood gl ucose concentrati on but oncentration from5
Butpps gack {adhe smBadigpeat shepyroin figves,  wherethe sunpeet Srartage ig skin
D R e e X S PR TP B P14 the semsor (4)
canireckees imfigureHdl Astthis fipmne stptwsvhe mbveabld station daomrtigtshape in

the. fluid regeiving neapns. with (contanjnated) fluid .
foriagl 5 (RENS (AR YeRt WA T RASAA Cwthe Bery dppistiatugepfahe skin
. ol . r' I .
R A U A L A
skin pienting ekemest sodadsf frommpluctily matedial. Switaple matagals bee e. g. metals,
siliSt.eRs of - introd c'hn flgi{??(into an.introduction
IFALTHHCYSP caramih BPICh O MPL PTRKS URpR be a channel
therein, said fluid filling an access region of the

sugport structure which is accessible fromthe .
It hag i brepaisifgras that instesd 9 heingina therpgpidlaryi tochetegezane dfi ismlso

. 0 i QN 1 ntacting a
porsfHhHEONORS S0 36k SERERT b B SRuginB O ARG Cess
region to receive fluid but not contacting it with

.fluid in the discharge region.But now back to the
Figln harent SeCRBAAMPAdIMeg PBere capiaeibetwieensthp figic channel and the

e s D AP Rp R B Py T (A BB An the i
embedinieat theekin piefcing elemdnt had\s ptdtivdify gutien @RYwithtahtep (15) for

. moveabl e. parti.gn, due i.ts shape ip form of a tongue
PicERe SE@E% ﬁw@&hmﬁ(ﬁag@ B hEDlary e srpsgsg i the

: [ shEHe
D (Bl Tl e LR SR pllon (14) The
fluidireeeadving nedapsreomprisesraespacdr (4dnand duodvierble watrier (43) fixed to the

Suj tabl terjal . t al i ]| d
spagl, JHE e RS Radist (5D % ulonlie Ao RipoteRe A8 T e
reaS@ shAAK 86k optieal ddtéttior aWheh t&rdgpmiafsgcﬁahﬁelqm ik i@ey tvxﬁl‘Pi sample

the test zone it is also possible to bring the tes

fluidshe moyeatie carsigt (433 isdapyessed and thetesi zape(hD contaeisdhe filled

LA T
radmﬁgeﬂﬂa?% giafle ;ﬁgte by the tesyvemlds) EdnlbietnéBaridvb BBtain a signal.

Figure 2B shows the portion of the fluid channel (11) which contacts the sensor (45) in
more detail. As can be seen the channel has upstanding walls which protrude from the
upper surface of the skin piercing element (14). The upstanding walls (11°) have pointed
edges. The function of these edges can better be seen in figure 2C which shows the
interaction between test zone and fluid pathway (11). The left drawing of figure 2C shows
the test zone (45) approaching the fluid pathway. The test zone (45) is located at the
underside of a carrier (40). The body fluid (25) residing in the fluid pathway (11) has a
depressed conus. This means that a slight contact between the test zone and the walls of the

fluid pathway may not be sufficient to contact the body fluid with the testing material. In
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enbodi nent the skin piercing elenent has a protruding
portion (12) with a tip (15) for piercing the skin. A

w0 basais4sbannel (11) in formof a capillary chaP@EEP2005/002273
starts close to the piercing tip (15) and extends into
an intermedi ate section of the holder portion (14).
The fluid rece|V|ng means cornpri ses a spacer (42) and

veghl| e car 43) .fixed to the spacer. The
the Rghidipd draeingthe g@&éyn 4 he GimErdst e o Whidhsstves t
depAR8 he(siRor nfaté:941Br @b erfiol @RAEDHe MRS tﬁe {e 0919 toh;tﬁ}a [haen is

detection. Wen the capillary channel
appwiaching simpsvetace wif HodihBuidonera lalcxse]tyamd |oarl:he( dtﬁ&:r hemd an 1nt1mate

conBRERTRPCLNG eairbmaiE i ahg o crigtel RIS dtichl g ot

1mp9(Wef tteﬁfsfe& 4)3 bodp T fefori Shd ﬂllubl'fﬁht 29 Gnd e i@dk@id. On

efl ected by the back side o he test zone (45) can
be nmeasured to obtain a signal. Figure 2B shows the

e by O AL o o0 S5 e e

Thifasll UpstraRdi tachmied ipfobMih &hi¢H Ietsrio de aédoamet] ﬂ'@r ﬁpﬂglﬁre 3A an
surface of the_skin piercing elenent (14)

embdimentds plap Wik vhsre(aihy drgphokigecogting {16y hasiopss aplﬂh%i on the body
f
e SR SRR ISR 1 AL oo
zoné vauth:the ahh\m@rcin.‘gle)emélfh doéﬁidt odlyabmingghetest zageraad Bedy fluid into

he test zone approachi ng the fl ui
con‘ﬁaﬁ{ h ringilhe ¢oniact f@]ﬂgar(y 5icpqs &reg gﬁélg{ga&gi %IW@B(‘@%G test zone (or the

9843l Gt TV M ARy
normali)a sreafEls iashighe eaysllarftgtwiachstrangfirs sammle flidoesidizgrin tieechannel not
ne an t he | ].s of .the fluid path
onl G Wref ke Bn et o5 5 HEeTEH S BUB) FPeRa I, Hreberted. The
hydk@shoblttodBAE (16 avoidd shBple ifEid frBANGedidybetdedd e upper surface of
function of the pointed edges can bé seen which serves
the slgn pigieing slanprnt {bhooe theagasrerar test zenee i is desitgt to trangferghe

s b3 Rl 855 GG ARG R0BDRAY' BnOERREAEP b of
sampdefluidraré Sﬁﬂﬁﬁﬁhﬁto‘u\@ﬁtth@ tesbfineeen \nfabehatt @f htiGateic@kirament can
and the channel walls is _achieved. Both aspects

be achisved-d-qasrseBI o luiddapther treipns/of the taet zone prtohe eatesr could
medlfthéh D Secliig iy S0 iR S MRREY By LA RRRARIBERRY

medbhresnant tannok hotshe adndueted ecdpetlgal probl em whi ch has to
be accounted for. In figure 3A an enbodi nent is shown
where a hydrophobic coating (16) has been applied on
F1gﬁﬂé%l§3ﬁﬁ>¥vspd ﬁ&ﬁbﬁ&nﬁécﬁﬂﬁﬂi whigh hegidl %?U.I{}]ihjtéhgoﬂ Rping ofSample
can be seen in figure 3A contact of the test
fluid. Similary to figure 2 this embodiment has upstanding channel walls which contact the

test zone or carrier. Due to this, fluid that creeps into spaces stops at the outer channel
walls and a loss of sample fluid is largely reduced. The channel walls, however, do not
need to be square shaped as depicted in figure 3B but they may also be pointed as shown in
figure 3C or 3D.

Figure 4 shows the concept of electrical triggering a contact of sample fluid with the test

zone. This general concept, however, is shown in figure 4 with respect to a skin piercing
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zone with the skin piercing el ement does not only

bring the test zone and body fluid into contact but
walenosngsshe contact capillary spaces are gener BEEEP2005/002273

bet ween the test zone (or the carrier) on one hand and

the portions beside the fluig pathway on the other

hand. This normally creates a high capillarity which

transfers sa Iefluidresidin%inthe ch nnel not . . .
elergys SReqa e Radimsnyof aispppost LBICHHE bayipg a ghgmel. For fluid triggering
a higRPblchfiis ADAREELARLSTMHE SEnQIRIRA R and R il QR OPAIS may

coating (16) avolds sanple Tluid from creepl ng tween
causcheithep pample fhfidtemote fiom th& chanpiekonto i testenrandr hiydause a

mofipient OE A i i of E Sttt cetes Gelhgeot the test zone
by daBflé NEid@hYel tAbe&ed ihVerly RBort iRt £hd @Fuﬁ‘ﬁﬁ% Bh $heXHlectrical

i
sanple fluid are sufficient to wet the test Zone in a
potemial.tAreandhe sgew by sanspnaecns drasvieg of thacabrier thetvhemeed beneath the test

Loosi ng sanple. fluid t her. tegipns of the S one,.
zong féA Ut & 0l in 20 (28 ‘RRARidhE B ol 1N i Mifing the
testizon® tHanwké el cgiifl dry Chemtel Would dﬁrbﬁidg.ed i cated region and

measur enent cannot not be conducted properly. Figure

3B shows a further enbodi nent whi ch avoi ds an
. i g . . . g -t
Fight 1 U5 ORPLALESAb R SAUPAE, LU s BT BN LRy e
seemttieadollectiiginet(R€) refetrabiphas pstanding ebsmer@60owlibh facilitate

fluid at, creeps into aces stops gt the oute
moyaras of il ¢S Siies Hoae <Tase Sesincna ¢ gmants on pas Bridprovoke

high SRUGRE! chERgesGR aEndWet gﬁ}s#?l?ﬂ’tg\fﬁﬁd al‘?cp%ﬁ‘fﬂe RRE Had PihBE

squar e shaped as depicte I gure 3B but they nay

impadwocapdlauisy of the calegthngmone (26)ivgucteind@oves flling Hith flued. 4
shows the concept of electrical triggering a contact
of sanple fluid with the test zone. This general

FigRB GADB ardCWa¥fits sanfplSRand fbrfpﬁr&ﬁiﬂiﬁl%@kﬁﬁi Fidtcig SRe%nt b test
a skin piercingel enent as special enbodi nent of a
zong ifp p §paced apart georoetinathahgllawscdpatacthg oftest Zonaivdth sample fluid in the

ggeri a Al gh pot.ent.i i S pli.ed between .t .
chabfd S oR. ekt Pnt fibfe SR P BESR, Mo n
piereidgh@éme@ridhtpristsd taine wideisicoamactddtio @ amiee hoRidh @13 Hen which

test zone or may cause a novenent of the carrier in

rungitheeapillgry ehanpele(1¢ hdrpesiportion a9diranesaye sonpeeter vy bendabie
poréﬁrgs: <t5 %?. %&ﬁlg@@tgm Ich]?ﬁ%l?wcc%gmpe? gld igﬁ%g{o??%ﬂaﬁ tGksibfild against the

g on the
framposetitat aportids ofalte tepildare vorityctt thertspavanbemdathwhacartiér (43). By

he carrjer . th hannel beneath the test zone | eads
benfife oL e BERHGE HAn 36y ieb POBILG FPBRH i tst7ges i an angled
marf®P Ultis Bhs proviitid B patBEdiad\Padvatageous since it provides a uniform

wetting of the test zone without inclusion of air bubbles.

Figure 5B shows an embodiment where the carrier (43) and its support are connected via
bendable portions (51°) to a main portion (14") which comprises the capillary. Again

contact between capillary and test zone is accomplished in a tilted manner.

Figure 5C shows an embodiment having an inner portion (13"") which is connected at two

ends to the frame portion (14°"). When pressure is applied from the underside to the central
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test zone than the thin capillary channel would

provi de. Figure 4B depicts preferred enbodi nents of
w@eio5e8t580ng zones in nore detail.As can be seePCT/AR2005/002273

col l ecting zone (26) preferably has upstandi ng

el ements (26') which facil i_tf%g novenment of fluid onto

the test zone. These upstandihg el enents on one hand

ke high. el ectrical ch t their. end f ,
partyf oot pRioni(LF o tircheprs pamns hrcstHanebEITEY: theprgon43). By
bowfil??t'lﬂ§ Bt %Ri;ontaggin%ﬁ!ahgfeﬁ'ceﬂtaé aiﬁ%g@evé’&)! ch inproves

[1ng w [uird. Figlures 5A depi ct sanpl er

designs for providing skin piercing el ement and test
r 5B SRRERHALE ST b B bR T Men
fourdCthbtaHeail leVEEfAhaH fHRthamfel fﬁgé&lﬂﬂﬁr Rfrehses it deRfeatife width of

Fi glure 1. The skin piercing element” conprises a frane
the ¢gpilignyi $he eanibayed figyreshhasmBrst pagian @hwhikd legdsiimtowhd i portion

ot G0 PR RBNA6 1 SOSARSL ) ORGP 808 roviaig n

incréased sagpld vélome CRartibhlany usdtalnis elird ReidnTORsT deefehécdvidth. Due to
t or si oned agai nst. the frame so that ortion of the

the degpranpd vidtohe &l lval ﬁ%im@ﬁedz@déh@efvg%\&wsm@féhﬁd frem the
chaﬁn%ﬂo tlﬁyte?%ﬂé 08 g%#gqﬁ?g%agee Fﬁjl%ltyf&'e RO g#]e?é}?]ecf ﬂagontact the test
gle

I nner portion con St Zohe in
zoneraiithehe capillaryhias tiiteduyrmuied sdthaphfirsteohtact négion (c) and thereafter

¥, TN N MR T TN 0 S
S B PR g L PDE RSB AL e il ) by be
empdoyedito disahiai gercofifatiindtedisaraple dmipoi S&s t he capil | ary.

Agai n contact between capillary and test zone is
acconplished in a tilted manner. Figure 5C shows an

Fig@8heHbRM sl@x@?ieﬁﬁng"lé‘lehl@ﬁﬁﬁa\ﬁ% 4 Hifd rdgdoh (a) léﬁﬁfn% Bntb $he tip region
connected at two ends to the Tframe portion (14 " ).
and wseepnst @i @) p§ ingpaas¢dediametsm Ripturauh dhows @l status afthreskin has been

. f ' ! td 13" hi
pi SRR bl oGan Ry G ) g, g e
decieassid Repilidrity iof RegiorP@®) %&rﬁﬁledﬁﬁicﬂﬁﬂﬂ"re@ﬁﬂ' (Erbr& @Bt ReidnB). When
i.s achieved. Figure 6 schematically depicts _ an
the skip pisyepegiapent &3 canretedhyith pgatFics ﬁ%ﬂﬁh@ opepichpmnel piaegiure (2, b,

T
thatcc:ah{bdtilcar 15egio'ﬁ’(jb) coiliddl md}a tedt zbheum dleﬁmk'larswh dfithiesdarrier (43) gets
intoggghgtg}&é%aﬂvm@ﬁegﬁghgﬁgs_s adyg}g‘glgtg&g titg @gyegeg git cha?a?rd}%{ec%igr? area with
view BFhE 3R thelyTRpftalleferi@its. PT OVi di ng an

A skin piercing element according to figure 7 may be used in following method:

- piercing skin |

- sampling body fluid into a portion of the capillary channel (region (a)).

- contacting the capillary channel in a collecting region (b) with a test zone and / or a
carrier so that region (b) fills with body fluid

- detecting changes of the test zone due to reaction with analyte from the body fluid.
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i ncreased sanple volune. Particularly useful is third

region (c) of decreased width. Due to the decreased
wovashsesbe fill |evel is increased and theref oP@I/EP2005/002273

transfer of fluid fromthe channel to the test zone

has a high success rate. Therefore it is preferred to

contact the test zone with the capillary in a tilted

. r so that i st contact region (
Flgu{f"hg rsga?vfs @Copeit 8‘&13{%& ripgt hepw © pIPSPT 45 %nddﬂuld pathway or
0
b e e IRE el By Sl e Aol rckE 0. A plihoBfilic o
ferrd%mtnc (noBteda\Wasik irearparaigd, alepésijed om pttihed npthe semkon, or to the
gRgar %ltam na]ﬂed sanple fluid or. ISF. Figure 7
SAYPlY g2 EYESHE FRITHARS YHE o appmlawe@pmtry is
1nco(‘[5%))rajte€5¥ﬁ1 'a&gcﬂeﬂttg the\@nédrior "tl?é?é}féﬂnélgﬂ second 1 egi on
of increased dianeter. Picture A s ows a status
after skin has been pierced and bl ood was taken into

A maGRROR T2 dep o) PR e SiafeRt O oraRiirestt g solenoid,or
othef kiltgblé aand) thad exRets an Qbtukites e 10 en WB&BndP @)r%h‘lhﬁhel port1on or
bot}&l ercing elenment is contacted with a carrier

guinging thear inge fluidieieantics, The, fore magnitude alpfbﬂlvs thq: tmge—dependent
el e
trlg%%k S?hcq‘ 1A ﬂ{utd?coénoqfse%c?ﬁkﬂ o‘ﬁ%h + E)% {:clt)%tﬁdllﬁ e%&l%%? c ﬁé‘lﬁ sgrength ie.
by stvitchir taa dleatrd aﬁgnzmneompptdaemgdtqfesmd@nofnagﬁa car rier
(43) gets into contact with sanple fluid. It is
advant ageous to have a circular detection area with
0
B B R n B S0 » hona B sip, (o similer
geomdlrybdwpmglta_bomﬁnt sensqpioe clanmgl detion by siarepvaryigh mi@gnémmﬁdds at

into a rtion the c |IIa Cchannel relon
the IoGision b PP Bt RIS cSHFIeTIAR RGP o (R PETFLEL FefGaion force for
trigde®&Hl B0ididdonthdth a test zone and /| or a carrier so that
region (b) fills with body fluid - detecting changes
of the test zone due to reaction with analyte fromthe
As dhow;n ihlHagutedD gud éO&rsdrmiml mdaonxamhingvdhﬁnmtwbes emploged for

en the sensor 45 f | athvvay channel 1 .
coudiig E et 25 FERR 431/ @Hﬁ rﬁael fire % of bepivg! dtection

unit PREEIRRGRG [ dnl, A'thé SIhOARGNR: 'eﬁelﬁﬁ% ﬁrn'l&harﬁgal'f&ce to brmg the fluid
i ncor por ated, deposited or attached to the sensor,

pathwayt Hearskthe ﬁ@lSOp 65 of the fluéd reskivergrapinsd2yintoz @utacting state
carrying wire of appropriate geonetry is incorporated
or attached to the sensor or the channel portion.

As outlined above, the glucose concentration is determined by a kinetic measurement of

the colour change in the sensor 45 upon wetting with a sufficiently large amount of blood
contained in the pathway or channel 11. A reflectometric measurement is performed by
illuminating the sensor 45 with incident light 84 of appropriate wavelengths and detection
of the reflected radiation 86.

The limited detection area on the sensor 45 imposes severe constraints on the mechanical
positioning tolerances of the wetted test zone with regard to the optical detection system.
Furthermore, if only a small detection area is available, inhomogeneities in the sensor
enzyme chemistry more severely influence the coefficient of variation for repeated glucose

measurements. Simultaneous optical detection of the triggered actuation between blood
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A magnetic field 72 provided by an el ectromagnet 74
(or permanent magnet, sol enoid, or other suitable
wore@n®3458hus exerts an actuation force 70 on tPET/ERINSD002273
(or channel portion or both), bringing theminto
fluidic contact. The force ?Bgnltude and thus the
ti me-dependent triggering o "he fluidic contact is
controll ed béﬁ‘? trolling the magnetic field strength,
and pensor fhy NEGGssI %%Battth%reépéetﬁ? ferepaghevesn thetriggrsng achition
mecRarflSHITRARAL pHRANELectdidybgRAOr e, @ magneti ¢ di pol e
nonent nmay bR |n uce a nonmagnetic ring (or
simlar georretry) deposited on the sensor or channel
var jc fjelds at. th
An i3l 1P pOnsiEing ok SORIE et et b sy tics such
as leY@é’s &/ diﬁiéﬁleﬁlﬁf@s ﬁ“e‘i‘fﬁﬂé)l'e%rfof ﬂfe‘%@ﬂéc@&méﬁﬁ&&%ﬁﬁijement The
fluidic contact. hown in Fi gur es d 10, an
amoypt pElaghtiod @@ﬁrtmtvmwwgg@ll reflesied Bomithe e@mbb%glvﬁsm measure of the
Lin he test zone (sensor 45) of the fluid
gluc§§ g?%?““ﬁ'j }%lans 82 to an optical detection unit (not
shown), and, at the sanme tine, for exerting a
mechani cal. force to bring the fluid pathway 11 and the
The semsos 45 Axpigallt ¢pasisis i @neasen phemises mixgbwith swmali particles
prox@%}ln% {ﬂrl%?regl%&fo% of e, &E&ﬁl r%qg%/h% b&égsﬂetdr})% aﬁéoligéda?lgor%te strip or foil

82 vath el deﬁhedlbpttdahmmmlﬁméﬁ‘lpropmﬁ ITHeSrradiatingBgliti8ads diffusely
smMpﬁgP a suffl ient]y |arge anmount of bl ood contalned in

icles @b sip anl aborDed Py dyenativaied by enzymatic v
reac%@l?ﬁ Hﬁtﬁpﬂ?&d élafﬂ%g]ﬁﬁlgs}ﬁg ?Ba uht dFHBRQAL | \ﬁ,%‘&tép% I%Q.EC?‘e%rbeéﬁcreased

i nciden ppropriate
absadptti e wiithrinafadihgeglueddeaoneshtiatidn.at i on 86. The I|n1ted
detection area on the sensor 45 inposes severe
constraints on the mechani cal positioning tol erances

The @fasft(f}ﬁer‘ﬁe&ﬂtﬁ:ﬁl él@l%%ntzw'l?as‘%ﬂ rEﬂaét%Eiﬁ&’ext &okﬁemgﬁhé(?%l that of the

det ection 'system Furthernore, if only a smal

sensgefécthoslcment8( is emplayiedias en mtnmmﬂm@e tesiet oresiab betwhen the sensor

45 350 DGRt PR PR L HBRSR 6 i aton

it toleasud ase Mdver arsh Mo thaReMdactant dfaaéchdpicalcdisflacedent fo the
‘ riggered actuation between bl oodand sensor 45
nggﬁ@%

aapatiansef thesansenrky epBigure 2k he senser hroniaang side abuts the
elen{cf'h'tt 8gehh O SRE %ﬁf}bsﬁ% STEGRA s%H%o??sd%@&)Ql%te% tllgl%ns é)ff spacers 90

ection syste optical” sys consi

forrraﬂmc:hannatlé kd:eg)htg feed drt &ir g@n9D. gwei acaratiandheafididaptdiciag means
fibres is enployed for

821 is hen ﬁ c?wllé\g?rggép:? Bkoe ﬁ% B}Ia%?flé?hannqlﬂel underneath tge sensor 42 is

transferred onto the sensor, and the kinetic colour change reaction takes place.

The aforesaid components thus:
- provide a means to actuate the element towards the channel 11 for triggered blood-
sensor contact;
- allow the simultaneous illumination of the sensor 45 and collection of reflected
light intensity;
- allow optical detection of a small sensor areas;

- reduce interference from Fresnel reflections at the sensor surface.
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amount of light of a certain wavelength reflected from

the sensor 45 gives a neasure of the glucose
w@omnsestsB@t i on. The sensor 45 typically consi SPCT/BP20a51002273

enzynme chem stry mxed with small particles providing

di ffuse reflection of the |5 om ng |light, deposited on

a pol ycarbonate strip or foil 82 wth well defined

optical transm ssion properties. The irradiating |ight

84 is diffusely scattered by the particles in the

Alte?eiivBly, &oaR3e 'Tt?glﬁe By, £y &5t AL WL VAR e 8 b% in

reactions with bl'dod gl ucose. Thus the anpunt o
conjuaftioncvightthie |11ghnm%aiesnatehiug ebtniepnt BO iy wsad éalilhinsinatp theosensor 45

and S5leR el Ry ~hilerBE Vv e b P eorgg Spg e to displace
the &Bh&HIBA ah@ heARlHR sehdoe 45 808K tﬂéﬂuﬂ}%ﬂﬁbwuhaﬁ&llﬁ  The

enpl oyed as an internedia | ayer or slab between the
Optlgfé neyegude/Abng S0hmay plso dsredﬂy adtuatd theesensasrd Suifithe infleie matching

ment ans 88 which allowit to be
elenbe ‘(§p5%"1§ C}‘@(/%Fp%?%cf)gﬁeg he transduction of nechani cal
di spl acenment for the triggered actuation of the sensor

45 (see Fi gure 9). The sensor 45 on its one side abuts
The optica Mavesindgibrapndiass ismachepisally actyated by an pp@ation

mec:f;l%g é?, h%&&eﬁtﬁ%nﬁ(gn@ udlE 303 H?efchﬁﬂglﬁglrfsslgﬁ) oéﬂlre%ltcﬁ)%ampler

ree’an air
moveatetdihtcondisplesnhentiof theosticdl wavepnidefiie). The hewanediate

ownwar ds bl opd inp the m.crq. channel 11 underpneath
clas{ORENS Sredeyial 9 bR EieaBe BRFRPI AP REnge She opiical by or other
mec!ﬁhﬂi@il laEtuaRk AHEENRIGE S% @PRS QRerkBy §e°rvﬁ’ilgaa§ & mﬁﬁor for the

af oresai d conporient s - provi de a means
trlg@@dﬁmt@tmh/aolethmweemﬂnrselssw I4§ apt direnasljacedt ;ﬁartlon of the blood-

tri. e ood sor contact; - allow the
ﬁuegin?fg'%tefhﬂg%ﬁb iﬁ% nation of the sensor 45 and
collection of reflected light intensity; - allow

opti cal detection of a small sensor areas; - reduce
Theuhun@lc 9ér0§ ﬂméll fliaaneter Hbies 06 isfurthermaemaised totdddrese swall regions on

o SHERAE L4 8L 1AL KF ka2 DN W0 Yo e 3P g e bunci s
limivddtty 1tshﬁ1nielﬂfc@1fd®iitu§é &\ d&iseRi pagka] BRI oﬁ@orb§thﬂ1§ 8étvédto sample
illumnate the-sensor 45 and collect reflected Iight,

discygie saall rgions 0B ge serser- By Evoaf e fibressranaenallysampleparts of the
wetfll A0LAE area on the sensor, while other fibres sample the non-wetted parts. The

bundle of fibres may be coupled to a detector array or CCD for individual readout of the
fibres, thus generating an image of the detection area. Individual sampling of the fibres
enables the detection in a small sensor area, while mechanical positioning tolerances are

largely relaxed.

Each single fibre may either be addressed for illumination of the sensor, or for collection of
the diffuse reflected light, or for simultaneous illumination and collection if an appropriate
beam splitter is used. A randomized distribution of the fibres in the bundle is desirable to
provide homogeneous illumination of the sensor and complete detection coverage of the

sensor surface.
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the el ement 80 and hence the sensor 45 against the
fluid pathway or channel 11. The opti cal
wowsgsidsee/ f i bre 90 may al so directly actuate PEEEP2005/002273
sensor 45, if the index matching elenent is provided
by a special coating. The ogiical waveguide/fibre
bundl e 94 is nechanically acfuated by an actuation

Fig. TEGRSH SheRae ars oo afrep B hph B o B atsrails open

cap 1I énr?ﬁzh%ﬁ:wp BaQE sAfliPLdc 680 IWX&QN Hfsl@l/la{rgé’ﬁéalon Tb@ branchlng off

ernmedi ate elastoneric material 80 transl ates
upstresoithe saapling ssetias écvreahng ﬁlp wHeactipt iof the Hody rﬂeucbcntemhgme

capiﬂ%t&&argtiga% gg, tgg {:F%?ﬁng Qﬁg ﬁaee{lﬁ) s&‘ég&g&a?ée 015 dontcammateﬁ sample

ﬂulcp&tlsat ASQRD R Paove gk w&ﬁﬁcﬁ&ﬁo&ag S®n $RleR 'ﬁ?fechine the first portion
mcro

ent portion of the bloodfil di
of ﬂ@rfﬁnd»et ispecesyay thairibe eaplariy of dﬁplnarao; sgetipel 02 ivhigherghan the

I {. S
co i SHIRA DR OGRS A B8 PR Py s
the capiltarisy, tigd dis¢hadgesedtion 102 haybdridsed bg allldm 10eth thys d¢dss, it is
nunmeri cal aperture. A densely Packed bundl e of fibres

imperiaRg tsleAVRAPNR KaHile aaﬂeépépé hetischasgeseetird- on t he
sensor. A few of the fibres nmay actually sanple parts
of the wetted detection area on the sensor, while

Fig. a2 kiepictsi dnreasb bimphtcintwid chnthe-disehiugd spetiongs exdterddalodbmprise a

WSt SFEIPR AT P, BRIy | IOHBSRR B Wi 2l Gps cagling o
targ@iettiBROM0AE nbh A 19&&%@ R&PphakO gk fo%@'wﬁég(g? 1@9 Ol in the

the fibres ena es ectlonlnasmal
contaﬂqﬂn,asamhetre thesdnaoi £l is ﬂ»wght o oontad ivathathe eampling section 100

and gAY bBod AS fiicy Tierrabl BHbGR neted Ak Ploog it qugfted out of the
resefQlir &gf’ohqm6 ‘ihfltottﬁ@ sdthpliiSRctiGd 1 ®FE trads bl 1Qﬁ$oes§%r§ tHaPthe volume of
simul taneous illum nation and collection if

the dipghatgsrseetion tssufficigitin lnrge in ordes datbe #ble anbH rﬂilezmlplmg section 100
in the bundle is desirable
and?aéhgﬁﬁﬁqﬁgﬁgﬁ%)%%S%ﬁgﬁ@ﬁ§Unination of the sensor and
conplete detectlon coverage of the sensor surface.Fig.

hows an exanp fluid sanpling device
As Shﬂ%’ﬂéil Hig Aé lmaqréﬁ%ratmayceéfréw tbeﬁillng&fﬁh% FRRNMIEE Spetign, gultiple

dlsc,g%gg é@ignsc'g(g E b 88 R)S}g% %ﬁlfeﬁ% Hit&Sectin! %tcbﬁﬁgdrg'gons 120 can be

I'ng up St ren e sanpling section Ki'ng
useduip cudérrtadtre@rthe)ﬂutd]mmd@plﬂdtryladtlmn(l?éIg| Hg. t he
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capillary first at the tip region 104. This again
allows for discharge of contam nated sanple fluid or

w0 3m5as458xpl ai ned above in connection to Fig. PCT/EP2005/002273

Clai ims

order to receive the first 28ortion of the fluid, it is
necessary that the capillarity of discharge section
102 is higher than the capillarity of the inlet

ction 106 in the region of the branching 108. In
order to increase the capillarity, the discharge
section 102 may be closed by a Iid 110. hi this case,

i t Degice dprorempling bedy Buideospising vent 112 at the end of

the dis |

i wii o CCKERARERHQ T o iR vPEP BBl wAR Y BPaTR Boion of
a wast eseﬁ@ﬂhmpaﬂﬂaﬁaﬂmd) i& dpRaas Ve énvireginent anli6 upstream
the waste regiaon. The sanpling or target section 100

i s~not #iflu der@c‘awmgﬁg%aaﬁ(‘ﬁgt bekig spaeaskiromeaiddflyif gathwae (11) so
openi ng

116 1 o hebiit ih Bt BELERD AT RO ARE et iR Ry

100 andnﬁkﬂmggnmﬂm$MDegadhsa§ma.I|d the capillarity

is increased and blood is sucked out of the reservoir
region 116 into the sanpling section 100. Thus it is

ne - Vol i [

SuPFy Pty 4 Ofint & AP Lol SRS AR R 16
samlnggaléélutdmh\&mmhd additionally to take up the
waste fluid. As shown in Fig. 13, in order to

accelerate the filling of the sanpling section,

MUk Rk QcébrdinB as 818ins ¢ o RO Rheddde thealid %c@iﬁi’ﬁ@ﬁﬁﬂns (40) compnses
Different intersecting conf | gurations 120 can be used

i nadestiepne@SHirect the fluid under capillary action

(Fig. 14).Device for sanpling body fluid conprising a
fluid pathway (11) for receiving body fluid, wherein

at DeeRstaceorfiagto aty efe cfailgintd Liod, petiebola yhe fludifi receivipg means
to the environment. and a fluid receiving nea

beid) s paveisd ﬁr‘aﬂqﬂsf‘aﬂlad PR N Ggh (T B CODtmRserably
agnmﬁe(?%g%& (11) is out of fluidic contact
t

recer’ving neans (40) in a first state.
Devi ce accordlng to claim1, further conprising a skin

b et eyt ol Gttt oA whstiih shd deRY pp R apted to
r eGRIMEDY pHBAE chAHE: upOIBENBASN So ALRlas@BACa CoPheting state in

which a fluid in said fluid pathway (11) contacts said fluid receiving means (40).

Device according to any one of claims 1 to 5, wherein said device having a
moveable portion (13) which can be moved and at least a portion of said fluid
pathway (11) or fluid receiving means (40) is located on said moveable portion (13)

to assume the contacting state.

Device according to any one of claims 2 to 6, wherein said skin piercing element
(10) has a fluid transfer region and at least a portion of said fluid pathway (11) in

said fluid transfer region has pointed walls (11").
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Devi ce according to any one of clains 1 to 3, wherein
the fluid receiving neans (40) is separated fromthe

WO baos@s433t hway (11) by an air gap (92) preferabtEP2005/002273

10.

11.

12.

13.

14.

15.

16.

mai nt ai ned by spacers (90).24Devi ce according to any

one of clains 1 to 4, wherein said device being

adapted to undergo a physical change upon actuation so

as to assune a contacting state in which a fluid in

s amvme acadrding banelging 71 ywhetsin sed ﬂulsla*ﬁ@mmmr@bané €40)gomgrises a

i tlere BRSO B RS 1) °

whi ch can be noved and at Ieast a portlon of sald

fl ui d pat hway %}1) or f|UId rece|V|ng nmeans .S

| o&svise aeaordiag do AbeRbrkclpBIstl torf, hsyeir fody ﬂuﬁge@%ﬁd in said
ol ShREEAREy T fmo BEIRGARYHRBLbE oA cciyipg means
hag4®. fluid transfer region and at |east a portion of

said fluid pathway (11) in said fluid transfer region

has pointed walls (H 1).Device according to claim?7,

WN§Je{cR a8@rfin ?lt(y ‘cngy bREEF Mhl%’s RAG SyHeth (160800 gﬁ?ﬁngelement
ayer structu at can be depréssed or cut sa
poi(td)dds mabdllestipn xone (Vg wn whicharpstadding ellem%tm/@% oflocated.
clains 1 to 8 wherein body fluid received in said

fluid pathway (11) is noved by electrical actuation
ONtRyidd %cédraing t6 ﬁﬁyebﬂé BHCIARRNE tol A8) Jwhekai i1eerhaa Gattiayq11) or

to any one of clains to 9, wheréin the skin pi ercing

el dhefiwid (rqc@)vm@mean&:QﬂOD betd emfingigameans)ioy wnﬂmregwthe area of fluid

acatrargopghMaREngR dnfbfie de Bl Rbrseititeas (1
fluid pathway (11) or the f|UId recelving means (40)

have confini ng nmeans for confining the area of fl
t r Ppyvicsraceqrdingtipeny poe af patesihie | b Whessip saidihid p@ﬁhway (11) has

S, 0 o PSRBT DB T s
pr okitudipegt toathé poudignwalhportions.ur f ace adj acent to the

fluid pathway (11) is recessed with respect to the
protruding wall portions. Device according to any one

of sdleMRedrdin tdany BRELELRiAs BW {BGFAEdh 3B hcd Ajhdit to the
fluid pathway (11) is hydrophobic.

Device according to any one of claims 1 to 13, wherein said fluid receiving means
(40) comprises a test zone (45) and at least one of a reaction zone, a filtration zone

and a mixing zone.

Device according to claim 1, wherein said skin-piercing element has two or more

fluid pathway (11)s.

Device according to any one of claims 1 to 15, wherein said fluid pathway (11) ina
first region (a) has a first width and in another region (c) has a second width which

is smaller than the first width.
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fluid pathway (11) is hydrophobic. Device according to
any one of clains 1 to 13, wherein said fluid

WO e@seiosdspy neans (40) conprises a test zone (4B)T/BPZH0F002273

17.

18.

19.

20.

21.

22.

| east one of a reaction zo®, a filtration zone and a
m xi ng zone. Device according to claim1l1, wherein said
skin-piercing elenent has two or nore fluid pathway

a8 d f cl to 15,
WhDFERR AN ?q‘j;rg;%gmg S o 0B Lactt BB SR
secong“dng}%rﬁé%mﬁ @éﬂﬁg'zﬂn gt her region (c) has a

Is smaller than the first
W|dth Devi ce accordl ng to any one of clains 1 to 16,

o Bict piignones ) Sashint Atbdraphgin SRl is
Cl RcA®Rd $n ch&lzactéﬁf\ﬁftﬁblﬁ‘lrﬁém@d‘ié@ boﬁfé’ﬂ%f (ﬂfe’sﬂulﬂﬁ)aﬂﬂ%@ft(@@) S0

in or contacted w an internmedi ate portion of
f | maﬁttpaiuw\@ympm g)ltestug theapathrviiay fitstisdngd sontacied e’ﬂtlethﬁ teyt zone
5Rat hway first is not contacted with the test zone
/- Devi ce according to any of the precedi ng cl ains,
wherein the fluid pathway (11) has a sanpling section
(100) and at | east one di scharge section (102) | ocated

doWesice aeenrding te ansped the prsedingelaimeoyhersiy tbe fyikpathwag(11)

o PR OGS Rl A RESL Rk atYs f5Rlal ) 1By
f | d6%mstesach tho eardpling ieetns:a(‘tpt)') agd/eebianching bﬁ())ps'trSarﬁ the sampling
t est ,zone%é)iw@or can be contacted wt E@a t.est

( 459ctiog(1 FEViRE afEsfion phithe ashr iiyid entering the prtiway (11)
De €, [ (=Y

o Sl Lp SR BRGll CoBpRY 35 R o b comced
pr efithradebtyzohat4h) bl anabyssmbbdiy dlupdcdneiped theyeifor

recei ving body fluid, wherein the channel has a

sanpling section (100) and at | east one di scharge

segdvRR bl Odipling Gk ﬂuﬂpé’&ﬂﬁirfs@m ke ﬁ@aﬂglemmﬁ@m) Qfith a
(100) and/or br anchi ng a1glst ream t he sanpl i

s e capllinry(dba@l)el fpa preé@reblvu latgr yfcrmntﬂm pathwayi €l Bd"dlyrecelvmg

s aﬁ!ﬁ&){ ﬁ bﬁ%&h&f fgﬁﬁl pl?ng’ seff} gn {’Y‘?)%S Slll([] at llge?st one

discharge section (102) located downstream the sampling section (100) and/or
branching off upstream the sampling section (100) for receiving a fraction of the
body fluid entering the capillary first, and wherein the sampling section (100) is a
test zone (45) or can be contacted with a test zone (45) for analysis of body fluid

contained therein.

Device according to claim 19 or 20, wherein the sampling section (100) is filled
through an inlet section (106) of the capillary channel (11), the capillarity of the
inlet section (106) being smaller than the capillarity of the at least one discharge

section (102) branching off the inlet section.

Device according to any one of claims 19 to 21, wherein the capillarity of the
discharge section (102) is increased by means of a lid (110) closing an open side

portion of the discharge section (102).
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test zone (45) or can be contacted with a test zone
(45) for analysis of body fluid contained therein.

woewsogtsaccording to claim19 or 20, wherein tPEI/EP2005/002273

23.

24.

25.

26.

27.

28.

sanpling section (100) is f36l | ed through an inlet

section (106) of the capillary channel (11), the
capillarity of the inlet section (106) being snaller

than the capillarity of the at |east one discharge
section (102) branching off the inlet section. Device

ac tQ

can Pt o afieRir il 17 19 72 Sndigip P BIhitl Metion
by (¥R hss @ivaste régior( (118) andl aosseryoirmegipe §1 Ki) dpstpoeant ohihe waste

onrestn (13F A8 Ferighod hiif bl IRy mion Ml e &Rl me
( 1%}91@56@’(18@@*0@) M'aﬁ'ﬁp&]ﬁélﬂﬁaﬁnd a reservoir region

(116)" upstream of " the waste region (114), and wherein
body fluid fromthe reservoir region (116) is fed to

BT R e 5o A A ey oo

wheipling feetie@piod) Rrihdryased thrbwge1s aomhdt g agred reeBividd@pans (40)
is increased through contact of a fluid receiving

neaker filliog Oﬁfheé]rlsohﬁﬂglﬂ serioBf(18e di scharge section

(102). Device according to any one of clains 19t o

24, wherein the volunme of the discharge section (102)

| s Dexicgeaiccdrimg tb hey vied affobain 19 He 2§awhbnengt}memlummof the

00), De f body f1l
ék.dwc Wé?\éé&’g’néf@éﬁ?ﬁa%/ 2 %ﬁ‘ﬁo qsf.tﬁgg %etm (100).

for receiving body flui d V\,herel n at |east a portion
of said fluid pathway (11) is open to the environnent
and)aazidelﬁ)tliod}eﬂleiduhalgsimmis@@) bei ng spaced from

" e-out . Brekilprie esreeh o st byl PO o PRRRE boay

neans ( ‘fﬁﬂd va@téiln b 1eas@absﬁﬁhw&glmﬁa§am¢b)y (@P}Ti@robéﬁ fthe
a test zoné (45). Deviceé according to any of

pr ecedi sygvieorament andonpri sing a meter with a
- a fluid receiving means (40) being spaced from said fluid pathway (11) so

that fluid in said pathway is out of fluidic contact with the fluid receiving
means (40),

- said fluid receiving means (40) comprising a test zone (45).

Device according to any of the preceding claims, comprising a meter with a
detection unit for receiving signals from said test zone (45) to determine the

presence and/or concentration of an analyte.

Device according to claim 27, wherein said meter includes a holder in which said
fluid receiving means (40) is received and signal transmission from the test zone

(45) to the detector is enabled.



10

15

20

25

30

detection unit for receiving signals fromsaid test
zone (45) to determ ne the presence and/or

w@eonsesss@t i on of an anal yte. Devi ce accor di ngp€DER1085/0n2273
27, wherein said neter incl2des a holder in which said
fluid receiving means (40) is received and signal
transm ssion fromthe test zone (45) to the detector

i s enabl ed. Devi ce accor?igr %@ aga one of clains 1 to
29.29, DRERAACLIGRE ' 88 Q08 01 PRINIb 402 AR DR CRofastige means
POrhieR cHtadtHg gf)litﬂgi&%f AR R _aglé’a'c%yh(‘g'l% Rith & flﬁﬂd'(rg iving means

recei ving nean ) to provi est zone

wi t(#0Bmmpbedé theitekt zom/(45e vathcrangileyfuido cl ai m 27 or 28,
wherein said neter has a processing unit that receives
a signal indicating that the contacting nmeans has

30.Com@géestcbiigng toWlAmPat 68, wikioin Whill Pdtéiehak lapréeessing unit that
receiving nmeans (40) or that sanple fluid has reached
t hereeadyas zognal (Miisptinpehat dlee eontantisiz meansbad contacegl the fluid

For ey R M b PR Bn R Pl Sl SR el B eachea

f 1 uheltgeidheaysy 11) and said fluid receiving means (40)
so that fluid fromthe fluid pathway (11) contacts the
fluid receiving means (40). Device according to claim

29, j ' t j . : ] force.

31 RS 8B MR AR Rl Qi Bnee
12 | ulneans gmea}qppi%fi?g ﬁl’gdﬁ&ribé@otérﬁiab béﬂv@?ﬁ ga;id fihaid phtharhiml(m) and said
11) .and the fluid receivipg neans (4Q) into nutua
co nfllag fecepiing meansd ) gt ﬁwdaffﬁm be H pptbae dil hycontacts the
cl ag S magneti ¢ contacting neans (74, 76)
fo?ﬂlggg?c&%géhn%gﬁg)fi c field (72) to bring the fluid
pat hway (11) and the fluid receiving nmeans (40) into
fluid.transferrjng.c act . .Devi.ce accordi ng to..clai.m

32. 33, DEyits SRRt lo et S ReFID 3L R BT Oe L pAPPYSS & Foree to o
| NChbRB1eHRESTTENREbF theBHAE bathddy €1 BTr &HHTﬂﬁﬁﬂ%ce(iViﬁg médns (40) to
sol enoid or a current carrying wre. Device according

t o lring the Sgidypatisray (Whraed thefluid seesivingvmeasts (40) into mutual contact.

par amagnetic or ferromagnetic material (74) or a
current carrying elenment or a preferably ring-Iike
33.  Device according to any of the preceding claims, comprising a magnetic contacting

means (74,76) for applying a magnetic field (72) to bring the fluid pathway (11)

and the fluid receiving means (40) into fluid transferring contact.

34.  Device according to claim 33, wherein the magnetic contacting means (74,76)
includes a permanent magnet, an electromagnet (76), a solenoid or a current

carrying wire.

35.  Device according to claim 33 or 34, wherein at least one of a paramagnetic or
ferromagnetic material (74) or a current carrying element or a preferably ring-like
element for producing a magnetic dipole moment under time-varying magnetic
fields is incorporated or attached to a portion of the fluid pathway (11) and/or of the [

fluid receiving means (40).
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el ement for producing a magnetic di pol e nonment under

ti me-varying magnetic fields is incorporated or
w@raoaosusso t o a portion of the fluid pathway (1RQT/EPIIOD002273

of the fluid receiving near® (40). Device according to

any one of clainms 29 to 35, wherein the contacting

means has an optical matching el enent (80) for

5. e G0 B B kB mens s
f oy @%8ES InciAndBEMBAY (96‘) fi r%ﬁﬁh hBfdsh Qow@gg;&ﬁ?pgwgl

pat hway (11) and the fluid recel ng nmeans
cometctiomynis ttat @twﬁiaua’rchngoﬁ@nmtrﬁ&mthemg adaptedlfor exerting a

F o ehiueEe kb e PERTTLDR RS | B i egeiving means (40)

el enBRlcohB@iny itite@n Optics conprising | enses, optical
wavegui des and/ or optical fibres (94). Device

according to claim36 or 37, vvherel n the opt| cal

t of th
37. oot pelordth ks Snet st RioGh wif afinlg
anyefbdteordétecdorineBeBh thOoRfcal Wetlths elefi@nO@0) &l an optics
mat chi ng, el ement (80) has _a refractive index matched

to GPW@rlﬁ@grl%reewehw &@xegwd@%@d(@sqptlfaﬁébrem@‘l) Devi ce
according to any one of clains 36 to 39, wherein the
optical matching el enment (80) consists of an

38. el dxtvinei aecordingetd etaiml36 oDéV i memcﬂiedjpngaltmawlmmg@mm (80) is

clains 36 to 40, rein t opti cal rrat ng el enment
(scﬁw@ecﬁw %.ﬁ@aé@ggﬁﬁzf g HEFiRE oo 43 Abwe (45)
opposite to the fluid pathway (11) and is desi gned
preferably as a |l ever armor ramfor the transduction
39. of Dﬁe@dmbmding:ib sipy aveoibniiino3@eslfysvierao tieagiticabmatching

(a5 (R i B v e ERGeee 985 0558 65 zone

cormg)l sing a drive neans for driving the skin pier CI ng
el ement (10) into skin to pierce the skin for
obtai ning a body fluid sanple. Method for determ ni ng

40. an ev%eyafcgor%?n%ctg %}rf %ﬁel of! clelllrfllsb? éj % g d lszsllh%re(ﬁ(l) R op%lcapmatclenng

element (80) consists of an elastomeric material.

41.  Device according to any one of claims 36 to 40, wherein the optical matching
element (80) is arranged on a side of the test zone (45) opposite to the fluid
pathway (11) and is designed preferably as a lever arm or ram for the transduction
of mechanical displacement to assume a contacting state between the fluid pathway
(11) and the test zone (45).

42.  Device according to any one of claims 2 to 42, comprising a drive means for
driving the skin piercing element (1 0) into skin to pierce the skin for obtaining a

body fluid sample.
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a) receiving body fluid in a fluid pathway (11)
preferably of a skin piercing elenent (10), the fluid

w@2a0hmep3q 11) bei ng spatially separated from aP€¢T/EP2H05/002273

43.

44.

45.

46.

47.

recei ving nmeans (40) duringdilling, b) contacting the
fluid pathway (11) with the fluid receiving neans (40)
so that body fluid fromthe fluid pathway (11)

contacts the fluid receiving neans (4 d. reaches
¢ hluet dHarmiting ah goar e c ST GRRndn PhofTG4 SR Gt the steps
zope (45) which are characteristic for an analyte

concentration, d) processing said signals to determ ne
t he) anateyg¢ieingdody fiidaini acftuid Iiathvesy (éd:):meﬂfirai;gjytoé ackii piercing

O e T B RO A, YA g Gl e i
IS 1ni tieadiothg tiﬁéaﬁg(ﬂ)g dbﬂﬁg&ilﬁﬁ@g passed. Method

according to claim wherein step b) initiates a
noh) t or ¢andacting éhcgfﬂmaﬂ@adm@yﬂh &) withtlegotler receiving mspas (40) so that

concent v i doeb s oAk eyt Al Rleckdp b fising means

one of @]I();\h_ﬁ@reé&lés(atéﬁ,zoﬁ@(@)l SI ng pricking skin WI th
Anal yti cal _devic

sai d skin piercing el enent
cofpr i srengwmgaslqumrn saiel rtgsitzan@ (%wmél %re@haﬁaﬁt@rlsfeq&ar an
t her ei nm%‘é@oﬁc%nﬁ&t?o%ss' ble fromthe surrounding in at

n

| east a c¢ess region, said channel having a fluid

I n{y odugtdcassinge@idsigiy toatetsrlihe dfe analiitscim@egeationgi on
(d) | ocated downstreamthe access region - a fluid
rece|V|ng nmeans (40), the fluid receiving neans (40)

£ W&Pﬁ%@ﬂlﬁg BB i3 %@fb‘g}é 'tﬁh dridde gﬁﬁlﬁ{gewﬁﬁgteblm is

recelvi means |ng contact with flui
| ocatnétdredand Ideteanma’esn oma:bﬁe lcnnca:nueﬁmniji igitiated hased on the time
recei vg fluid, so that the fluid receiving neans (40)
i sPASFdcontacted with a fluid fromthe di schar ge
regi on. Met hod of sanpling fluid conprising the steps
of
Method according to claim 43, wherein step b) initiates a monitoring of signals and

the change of signal over time is employed to determine a point in time for

concentration determination.

Method according to any one of claims 43 to 45, comprising pricking skin with said

skin piercing element (10).

Analytical device comprising

- a support structure having a channel (11) therein which is accessible from the
surrounding in at least an access region, said channel having a fluid introduction
region (a) as well as a discharge region (d) located downstream the access region

- a fluid receiving means (40),

the fluid receiving means (40) being spaced from the channel in a first state and the

fluid receiving means (40) being in contact with fluid located in the access region in

a second state to receive ﬂuid? so that the fluid receiving means (40) is not

contacted with a fluid from the discharge region.
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- introducing fluid into an introduction region of a
support structure which has a channel therein, said

wo baosas4s80 | i ng an access regi on of the suppor tPCT/EP2005/002273

48.

49.

50.

51.

52.

structure which is accessi blle fromthe surroundi ng
andhaving a waste region (114) | ocated downstreamthe
access region - contacting a fluid receiving neans

(40) with fluid located in the access region to

receive fluid but not wwth a fluid portion in the

di i : i ' conprising - a
su%%@ﬁd@tséﬁg%lﬁgguﬁ%%lsg@E}F]égﬁerégf8]; or receiving fluid

t hemerbducihg fhidiistocandeseduekien fagion bhie sepporisaimdiune whichatas a

| east a CCESS . egi .- a fluid receilying ne 40) .., .
ey STSRHBEE S TEIAELAG AR 8Os Secii ot e SFPRF CRTchug hich i
pot gRkidhle Wahfihe WaeSurldid \GR HADiAPPWa8E rédlof { B 'l%cﬁ&ld_ ;

potenti a etween fluid1n saidaccess region and sai
f | uildwneceinihe gecossseiegiof40) so that fluid fromsaid

e R geap 2 TR Torel R R () HH SR el ey om0
I 4RceMBeRRl Puttdewith Wi fthid peEibMiiAghd@iaetRrgeEiononpr i ses

a test zone (45). Analytical device according to claim
49, wherein the access region is an enlarged portion

%églrrglg}ig%ladwﬁgc 'bﬁ%]%gorms an open chanber and in the

here are ted upstandi ng el emrents. Met hod
f or a bipposiEuciunghdving ol clianaeh far seqepong flaidrthefeinr which imaccessible
fluid receiving, means, (40), conprising the steps of -
hol §Pryths sumpmsing W3t IRRst ADRCRRSFITRGOR: channel for

' ecgintidiolilitlanldie (40 BeiflisphtdPraRARS g [ rom ¢ he
surrounding 1 1M at ast a ccess region in a spaced
r el asdowmes bf gettoica poteniidl whickivhiengumedos apdligs, apgéatiicad

an el ectrical potential .petween fluid i ai,d access
o POTERHRE (e reroiLReery RgioRaR S4B Ees i means (40)
F I ui gk QMR sH8 G8SSs ge%?dnqg thaRispdrBiAsG ba8 RN Rcsidint means

flurd receiving neans (
(40).

Analytical device according to claim 47 or 49, wherein the fluid receiving means

(40) comprises a test zone (45).

Analytical device according to claim 49, wherein the access region is an enlarged
portion of the channel which forms an open chamber and in the chamber there are

located upstanding elements.

Method for transporting fluid from a support structure to a fluid receiving means

(40), comprising the steps of

- holding a support structure having a channel for receiving fluid therein which is
accessible from the surrounding in at least an access region in a spaced

relationship to a fluid receiving means (40),



10

15

System for body fluid analysis conprising a
skin-piercing elenent wwth a fluid pathway (11) for

wo e@siosdsay body fluid, wherein at |east a portPCIEPR{005/002273

53.

54.

35.

said fluid pathway (11) is 3dpen to the environnment and
a fluid receivingnmeans (40) being spaced fromsaid
fluid pathway (11) so that fluid in said pat hway vviII

not c nt act i.d receivi n said f I .
ot AT g ab AR Sl bt T Bupid itkss F8pn dya Safd fuia
t I aRgRRANg ABARI40)BothATRIPbmt $8d akdeBs RERMGE Ren§JoeldB dhto said
(10) |nto contact with the fluid receiving neans (40).

Sy s fluid receivinginrgns 03 ai m 53, further conprising a
magazi ne storing nmultiple fluid receiving neans (40).
System according to claim54, further conprising an
ex [pgstefdfor Body fldld asalgsiesshmddingexposing fluid

][ FE%V' ggslr(rl%?}?lgrc1(ngoeierrflgn? Eznwt?laal fgljulrcrl%%?hzvlva{]ye(ltl)oforr%gceellvmg body fluid,
wherein at least a portion of said fluid pathway (11) is open to the
environment and

- a fluid receiving means (40) being spaced from said fluid pathway (11) so
that fluid in said pathway will not contact the fluid receiving means (40),
said fluid receiving means (40) comprising a test zone (45),

- a transport means to transport the skin piercing element (10) into contact

with the fluid receiving means (40).

System according to claim 53, further comprising

a magazine storing multiple fluid receiving means (40).

System according to claim 54, further comprising an exposing unit for successively

exposing fluid receiving means (40) from said magazine to receive fluid.



