;e3eD, (() T*"++6+TD, sx System for w thdrawi ng bl ood The present invention
concerns a systemfar w thdrawi ng body fluids froma part t he body in
particul ar fi nger pad by producing a small puncture W field
of clinic @@ sit is necessar¥ to obtain sanples 4%%
in partrcu npl es, in order-to detect constituents tihegeo If a
| ar ger annuntmahnblood is required, it is usually collected with a syringe
or such like by piercing a particular blood vessel. However, the field of
the present invention is one in which only small anounts of sanple in the
range of a few (err)1 or Iess are necessary to determ ne analytical
paraneter%,ﬁqugraugagﬁﬁgygﬁoas especially wi despread for measuring the
bl ood sugar level and it 1s also used for exanple to determ ne coagul ati on
par anet er triglycerides, HBAlL ¢ or | act In the fjeld of diabetes it
has now bodtsmueRpv BEHEPORCETNE & SYSEHM quaﬂgrqr%‘glnsaoaﬁﬂrtdeﬁor’héprr t8f ood sugar
| evel (sochébedl inPapHdiRAith@fihgdpad PR bfoduRingRGesfldfunchie $8uUnd bl ood sugar
| evel mhlch is within the normal range by adm nistering cal cul ated doses of

i nsulin. ont.ras a di abetic becones, hypogl ycaem e, may becone
unconsci odg %@elﬁp? ) Pisngntis Rese g 'oghtaHh G esfi éﬁﬁuldrfm on the

ot her hanq:ar@cuﬂ’ﬁtﬂl@d’&saﬂﬂﬁesamtllrﬁ@rdto%é&%f cdr@N@lenthth&Bof ﬁfatla%emrghunttdtl s can

| ead to serious secondary ef fects such. as | oss of si ght and gangrene. Snal |
and easy- tboothisataninsdob i winelharodered withiaswdngesws-sueh likeby Rieingg ai ds t hat
can be si mRkycdR®IESd VR0 ARSEA R MY ofﬂh@ pHSEAt iRTentRaRE b2 indAdciur si ng
staff are nom/cornnnly used to withdraw the bl ood required to neasure the
bl ood sugamly gpa] amewits af sapple in thagangs of dievnidroalgshare necessayite i al 1 ui d have
al so been JiSaliNSaAlyMe hlcﬁhrﬁﬁ&efsnS&h'artﬁ‘bEHd%rpi@ ey Qfld%@;%trdd gt such

anal yses. An erreratﬁ problemin this field is contam nation and injury by
used | anceneasuring rb?oedﬁﬂgerlévﬁran@éw deosused don exapple todletesmingeed or ej ect ed
after the ed in
SUch cases B, A o B Bl A S B cquent | y
in sone count becemezrceaphgst eraetrce foul dialatigs bemngxtmtétexrtbtpqslrsamrdﬁel ffoood

wi t hdr awal . i | gigaft er use.
Var i ous. e g SBE sidhithhly, e AEERRGE, K B | Bobl Sl AGRTREH RuBifth

docurment s tbf nptrealgangerbyadministening chlculated doesdloé insuliprlbtie contgasafat er t he

| anci ng pr ed in

t he docuneﬁgﬁﬁgbgégﬁ%qﬂﬁggwg&ﬁﬁc enﬁ ga%arryc€h§mg8%gggfﬁ%?eg%§g§gp t he

| ancet is ipibhdatinpf hpatienhdf, @arshebgthar ndngeationt has sblept angaddavelcwhich such a
manner th I ercing the

| ancet |sq$g%gg gﬂfﬁgﬁﬁhtéc%ﬂ%g%ggﬁ%ﬂygﬂgﬂ%ﬁﬁhaf@%@%ﬁﬁ gﬁpﬁhe | ancet
ensur e thagangtteelsamﬂeetndr@e)dtcehmdie blood wiithdraveatrdegessytiot datled lanbiagaissi on of

t he plun iRl t he US
Pat cnt s 4. S8 0y el 338 5e/ARLBrRlad B Pk o B Bl Fnd ARG, )

00/ 02482. mcMBmoawsemq with#iawtthe bload cequited to eneanue eht binodsegac ap by an

i hcor por a I r Al t hough

t he sgid Jggﬁﬁgh%ng’ %g%gﬁﬁth%ﬂa&ﬁ@ﬁﬂ@m@ﬁ%#ﬂ@?Ea%%¥%ﬁ§ﬁggpég§%r |njur3 to
t he user, Whehdmtmqnneuﬂagcsﬁﬂnecameuwmabhmdwrm the lancet by a press fit.
The puncture depth of the needle is limted by a stop. However, it has

t d out dl e which
nereases B pBRGE LIRRE : BnaiddifnShiRy ﬁ@%ﬁr‘%@&a@ir. bed in
nmore det ai manncmn@r%eéideem ther}aecetbbq reptoved ot diectest aftan the landieppirasasswas t o

suggest a $ysSf&h! o??hé’t’aﬁ&gm\mhqge)%%? d 1];1 sHchas}C!}‘maﬁrl]eadqg 1%Pﬁes0t'ﬂﬁt 91 d, avoids

contam nation or infection by use ancets an on th alloms a
subst ant i atebyit panfeche@mé;edselqanmlmg spime cohletrtqsetremmetervénea@)b?eng nmés to

R o e R N R A

especi al | yusenportant in order to provide a systemthat operates wth

| ancets in nagazines and allows a user to change a | ancet that has not yet
been used [ r l The sai d
objects are aﬁﬁéve gopgﬂhg“@ﬁg%ﬁwgggfﬁgqg%%ﬁé%gg?&aggh%?gaﬁﬁgﬂﬁggy fluid
whi ch havethg pdior ox iy mhtcmht: heeallgis trrrgecrtedmﬂar the¢ lenaing prbcessomncap mewhichg
position into a | ancing position in order to carry out a |lancing process.
The systens al so conprise a lancing unit in which a lancet with a needle is
| ocated that, in the resting position of the plunger, is arranged within
the lancing unit and is displaced by the plunger when it noves into the

| anci ng position in such a manner that the needle at |east partially
energes fromthe lancing unit through an outlet opening. An essenti al
feature of the systentrs that the pIunger and Iancet are interconnected by

Y o o




-3 A characteristic feature of a formfit in the sense of this invention is
that it enables the lancet and driving plunger to be coupled with little
expendlture of force. There are two basic ways for achieving a formfit. In
a first variant the | ancet and driving plunger are coupled by close fitting
in such a manner that a holding el enerf-is enclosed. The form which cl oses
is referred to as a holding device within the scope of the invention. If
the hol ding device is located on the |ancet, the driving plunger has a
hol di ng el enent but if the holding device is on the driving plunger, the
hol di ng el t I r Rractical
enbodi ment%ﬁﬁ |1gsl§)$/%?c?§hﬁ gcrgﬁ%lhﬁeﬁ}eo%{}@%m 65@312? é%éﬁggd%éﬁpﬁggd in that a
| ongi t udi nlahcing perresst theriartdqelspudrediwigutnthwmb(m Mungee or a sinrikin dodcsio
novenent o t vi ce

ahi ch 1 her 5 Lerans! U ofl RGP Bul N Sichlnel aREPRE Dol M e

pr ef er abl yls(rettacl@astldpdtetqaalahsiﬂegblemlrenm‘tsmtbézlmqqtjenmmhah@e&mcdn ng device
closes in t e r i.ng pl unger
s pai 1 ed Bade AngBIRGker bhRhed S B EEb S of Bl b TRehB R T Tl Lo
Fur t her nor @miilar psngiplefaer desdribddan thétHS@eanEsttlr%BOdﬁzttahd 5tﬁ7|4£$7hgndéw ce and

hol di ng ar E%UIZ hat nQ.. 1ol ce or only a
slight tol gfr%%‘rﬁgte 1¥'al AIBREC gjzmectl 0 ﬁ%BEt%eOtf’ mnrlng\\'c;lelcn}ten an%'tt er the form
fit and thetrr:mwémnta ap bylhe mtrarponagdppnngerdesambteﬂmth:erthucngnedt PEdPBon as
well as in osi.te di.rection i tolerance into a
moverent | oF® 1 AnBRRA e rtdichent SERMATT: sl bRRLS: St Bafodp

ext ensi on mjurtyhet}whaahehe drivet thechahBaeid ohlyl cduiplgd de thiedendesby dlpress fial to or

only negli | ar i na ension of . the, hol ding area
Coen 1 gur ShapdnqrfedEhen R hegud RTed Py Bty Hebriie Mo B PR

ext ensi on the laqceemqmtmgtohld& diep dibrgesahe aeaildwhioh dhddepsed thapaihscaasedt he
hol di ng deyi ce corresp er that, tran rt _1ng the |ancing
i r ect Pon PLiEBrFER st oTeS efke PR sty eta) H BB oo glpe 5 1
second var| ant of the formfit the holding device and the holding area are
essenti al IThdob‘;eatsxfqujrlegenstrazbh@orawals tolsaggdest ajsymgnaﬁoemthﬂrahﬁg bséd by the
hol di ng deyi.ce i nt 9,each ot her.

S nce tne. Hiiis whisPeorbfis e Fandy o8 2 Bnat ok PRI ERE sl 1B By

possi bl e aﬁﬁitl’id’tﬁh@ﬂfafndl dRhwiusuibirentiydlgpaincreslucdd lanciex foenhe tikAtAddIRY can be

dint t (of t
ommonent ) OPECAES S e sk SR CPATRR & P e s SRE PR &
connect i onaMinqhmaxlat 18 Pregsseatdesiph whivhtdan b nandtyrizey. The lafté is ancing -4

direction (see ur . Finally cqu n al sp be,achieved by a
Tovenent PRI BRSEHERIROHE o AT AR gyeien BT aBr R s STRRRBR 1 ot he

| anci ng di frﬁgimm aﬁ&enoxtrs gusee t(?&han'gbelﬁ)y&tthm}ﬁﬁﬁﬁfﬂﬂt beert @setl ethioavent i on for
wi t hdrawi ng bl ood has a plunger which noves a |l ancet from
a resting PO ORI IRY C%mpﬁ?f‘é?cﬂf&angyggf‘ie% A nunber of drive nechani sns
are known fromthe prior art that can be used in the field of blood

wi t hdr awal Thewdid elsjects aremhtekrﬁitlb)adrmbhsdtmntmxf batansnfer avithdrmswnlg bodyaflbidr ge

scal e which,0 P‘ ai n tipe I romg1 evi ouﬁ{é tenstl onedwprt hcg Drive
inits are BPETERLeR §ite et Wb aloveed BidEmsred by SRORE POTEATER v ch
enabl e a glandiag positienimordet td d:tﬁrymullagmcmg'piotd%e Tlmrsyﬂémasls@cdrﬁpﬂbda of the
formfitti connecti on, ui.de t S t the | ancet erces
the body olFnE AanTEA HERF: BT BRraLer Lo ED R fie ROy over a
pr edet er mi tecplpsdeh-i§ arfEngedwittn tHel’lalli?di)ng/@Iﬁlt hl@ﬁHt@Ya&E@B’ﬁt}prlﬁt{g%r Whegr art
based onaconblnatislefglofasrln ﬁasto &e ﬁlﬂtlme cour els

i nf | uenced ' BYCYEHEP Sifs2pAPaRR 'é?% aé%anr'?ﬁ drF §at16?5éPaﬁ

(L ri cL i onakmegpdfrbmais lamrfnrtghmnsdmt@mansdultlettgg;idfrlart:g;I Ahh@seﬁﬁﬁllfétgure&if tmfl | as
the skin surface., It turn venent of the |ancet
For exanpl S5 FEBHAREP RE TGO Lk e QLG OATER IB68I%T8 | s

advant ageousrinbiitithe pigedilg pockhe pain caused by the piercing. Wth regard to
the drive unit reference is herewith nade to the preferred drive nmechani sns
of EP 565 970 and US 4,924,879. An inportant aspect of the invention is a

| ancing unit containing at | east one | ancet that can be renoved fromthe
drive unit. The lancing unit conprises a housing in which the lancet is
arranged in a resting position. This prevents the |ancet causing injury or
bei ng contam nated before or after use. The housi ng can be designed such
that a single lancet is |located therein or the housing can have the form of
a magazi ne containing a plurality of lancets. Usually the |lancets in a

magazi ne are |ocated in separate chanbers to prevent contam nation of
unused Iancets by ones that have aIready been used The hou5|ng of the

. o o s M



-5 entire unit can be discarded after the magazi ne has been used. In the
case of a lancing unit in the formof a nagazine, it can for exanple have
chanbers arranged next to one another in which the | ancets are | ocated and
t he chanbers are positioned successively relative to the drive unit such
that the | ancets can be coupled to the3plunger of the drive unit. A
magazine in the formof a barrel having chanbers arranged parallel to the

| ongi tudi nal axis of the barrel in which the |lancets are located is al so
particularly advantageous. In a simlar manner to a revol ver barrel, such a
magazi ne CANLORLAREAEY oft PR U LR AT rvifin i ARRLNGRLIE MY T eTent
for the lancing unit I's that the Sterl|ltY of the lancets nust be ensured
over a | onntétmed geivingdpluiges td hecoupdedwith ligkerexpendituee of foraedThere geerma
irradiatio ' ' .yt L. r 0 maintain
the steril Eew(},:\génsggl\f’%}é rﬁ(gp%gl%fg%ﬁﬂg t'tr} N a[lﬁ (S:tgﬁhgét @égﬁnéédﬁnﬁn% &gﬁ{n cl osi ng
package f opluagemt eowplgbbydospfitting itbsugh almaraeothae e holdbegiileraent is he openi ngs
of the | ang] ' roal: iR . [ f ¢t he
needl'e 1 p dasipie piBuis Aol kb2l dPRRR UL B it B orllof
det achabl etlzdaléntignf Hithsholdatg deviee isdnwveaorbthefdreet, sherdribddgplengesdias However ,

thin foils,can also n eousl|y used i.ch are pierc before use by
the bl ungoPS B ERaE DR REh PRER s I A e F e FhE RG0S o e ry
out additi elealentiahstatedg rsthe psicetSHighrdsdiangd 2chnwbpraatica achpodimmuftadhisr ed as a

part of the manufacturing.progce for the ncd ng. uni t, which is wsually an

o ecti on ERERG e b AL PR AR Rt Rie R S RO b ot ibnt B MR hec o

tip is propeetiegdiréaivncanie aitrzatvedse hyveatenebbihe boklingdlembnts 8f £ enoved before

the |l ancing or ..is _piefced.during th anci n rocess,i n,.order .f.o expose the

nosdl o1 p stk bR PEREACAR ek HeBdy SePBREER AR RE SR s “heser i bog

in thfa apphblkladg @ﬂn&l@i@%{e&ﬁﬁﬂ@(zlitdeampa:rﬂalb&)fgﬁppﬂiﬁ&ox}xﬂaehﬁfd&)ﬁhdmﬁh@ﬁde. On;a or

nore |ancets . with a needle are | ocate ithin the lancing . unjt. Apart from

Govi ceat napldis Aot e piGuRsThe PROMPaTEbbe HRaet S RO IR i ering | ng

connect i Onp%]l,ﬂlgé\r i@buﬂ@}?‘tlﬁackl—adﬂ%_hﬁnﬁ%a pb@imsepkﬂ&hg&;ﬂthehbﬁfr%cm&e.of tIh: S )

invention that are well-known in the prior_art. Such a |lancet usually has a

mai n body Héermorsﬂfalgﬂ ctrsdl et 1o EgoErapt e baldns Vrcseafl@afdlwo%%/er,

I anglet s \r/]vl ket inastuslge@a{aal_tner ma'% ﬂlteﬁ@i(ﬂ)’lo%l@ra@g§& d&ﬂﬁﬁ isl{iécli@ tdletdake iagheret gl N

needl es having. a ckening a e re nd as ol ding ar . n

i mpor t ant Qgﬁ&ﬁn Qf{‘%‘fﬁécmﬁg%‘ﬁ'tefrﬁﬁt?éertat%% e aﬁ?&hfg@PV%%e&tha%ﬁW &nit and

the | ancet phaige€iarthy langin@\direttién dsangl 43Gn ﬂfemf;@aﬁteadiﬁecﬁ@ﬂmhe@hédoget her by a
r

formfit. In.this respect .the invention diffe substantially fromthe
prior art WhioEt gIFo %ﬁ&@ﬂn@ﬁdnavqwtaf@em Thisgpn eachigied vhsy theans of a

8 (r) ;eg ; 41;3 |2§ &dg%itﬁdﬁﬁn@&&%iod&tﬁe OB tHeUdedRbldiedevica id igedticatodgvi ce (WO

cl anpj ng (US 3,030, 959). qr by sinple pressure ( | 98 55465).
A formfitop rpeﬂﬁggfe/ﬂ@gprz nithe 19}4&}_{(“34“3@6%5?1%5&159 Holdingare (6 Bieng occurs
bet ween t he) dhiaMsthaNembb&intedn 6LthiiNarRAthe IdhsitibindaPexd@Rioh & asébst ant i al
pressure on th? lancet i he direction_of the |ancing novenent. In the

I
devi ces of theelding greagnd holding elgmertsgnithe Boldingdevice correspepd imyiblaenent
(e.g. DE 19&nker dfabiraRipodt in@h@laRting dfle&BS poRitle wiRDBQRLLR4AR)ay3If t 0 be
provi ded |? t?ﬁ %gﬁ which contains the |ancet and this elenent i's designed
such that tff&5e4 t does not energe fromthe cap when the lancing unit is
coupled to the drive unit. However, spring elenents in the |ancing unit

: ncrease the a!@@d@ﬂﬁ&ﬁﬁ&ﬁﬂd’f@h&i@ﬁﬁﬁﬁt‘&ﬁé Kélding d@ﬁi&é %jrfcyd}@mlo}diﬁgiﬂe@b@ since the
ancing unit is onsumahl e. Furtherpore the drivye ynit requires an

addi t i onal ef%?%%@tdgmsw%ag%tﬂéirwﬁﬁ Alging Brrcn engipied by heliiogds to

vi brations deficé, e PG Of MEsEfvd @Y AbviasiRs s&hefth@ClinedihehgitpURct uri ng
pain. In addition gui ded novenent whi ch conprises a retraction of the

| ancet is piBBREMRY Etaple & gamplete qlospredt potipoasible pré e mpiilesnyeede hi s can
detach the PegeSsdchlan eflehb@iad el REn bORIGVEYInCYIROIGSTR RAfinkN WO 00/ 02482
solves this problem it is difficult to accomplish technically, In

par ti cul ar Meveprenyafpt eastione padstoampqnsatidLiivignt peales taghelansiag dirqction

conti nuous BRIk AG talboh RECHRINOFIRSIS sl sBESse BN ALY Vﬁ'tﬂ(ﬁl%n?’ﬁl%&ﬁ“h@%cﬁﬂ’g the
material or the process conditions can result in a loss of the function of
t he devi ce. Anot her disadvantage of the device described in WO 00/ 02482 is
that the |l ocking occurs in a path range which serves to puncture the body.
The fluctuations in force occurring during the | ocking and the vibrations
have a di sadvant ageous effect on the pain of incision. Another disadvantage
of the device is that the needle remains in the body after the incision and
is not actively retracted. The needle is only retracted when the cap is
removed fromthe drive mechanism In contrast a formfit between the

o, b oy . o M




time curve of the needle by neans of the drive unit enables the lancing to
be carried out wwth very little pain. Force (F) - path (s) curves are shown
schematically in figure 8 for the process of coupling the drive to the

| ancet for press-fitting (a), locking (b) and formfitting (c). It can be
seen that when using a press fit the f-d-ce increases substantially until
the lancet is released fromthe position in which it is held by a hol ding
el enent or a spring. In the case of a | ocking device the force increases
during the | ocking and decreases again after locking. In the case of a form
fit only very snsll rc are necessar > | di ts
together . * AT et s 5 PRy ASSAERARY 1O plRAFeledBy AanNeaEbEITRY
becones appanpoteritsiataight apgles sovellws pharatléleo dodaneng dioStOn(3E, 58 7). n an
apparatus according to this US Patent, needles which are arranged in a tube

o 1 O USSR nEL o LA AR RSN SO TG R gepr o L

pencil. In"a m nati on pdr
whi ch ar e pbingsowiieh nigves ilamcetdpem atressing ippsitien appadamwing prattionhd posi ti oni ng
of the need| i : hal. directi ' j ' gk ion) is
not defi ne&.ugﬁ)ﬁr p%(ierp‘%arﬁééh\%ﬁ?gﬁé?etl{ﬁ‘{é)%eél%?ﬁh%bg?%%?g#ao? érﬂu%iqlﬁsghﬁ)rgﬁ%i | tip can
be freely sieldadtbbubdowithdrewslstevicen In particalsediife megraojselslaragsed@nci lkxgei n t hi s

case the ax‘iﬁiixl .0 ih' onj,ng of the needl e d Qends n_t.he [adj ust.npent by the
user. In cd er‘é{@f PREM Q’r‘?g‘eef’e% @ i"l\%evtﬂﬁsﬁ L eﬁ’é%ﬂg'rﬁl eo‘frﬂ{g% € areas and
EO: gi ng depidaaléﬁymsémgithﬁngltheséopa of d*fjelrprésiehth in%t&_icg)'a@hnieh _Eh@ldfﬁglhida(;. of thle

(0] I N area an 0, I N evl C ena es the,axl.,a OSL.t. OoNnl N t he ancet
Lo e Ser Rl St Pk v R R « Lom R PR pE Rt e Bonel o “Tre
Ithe use OL ggidfed!irmvfehilenamhlﬁﬂhat thetmieet?akesith% body ewer ajharaﬂet@mf)ﬂealrpa\ﬂhen t he
ancet and dri vin unger are,coupl ed toget her an so enabl es an exact
ol oot e g eV PR EbREbE bR Bk § et e P AR iR iy ey

encl oses arohvtiohslsmtéRoObIiihe griof & baseldntddosnis fatidh facdpeia agd aRMPS a
novenent of tgargs.of t he deyj ce% right angles to th}? Iancié di rection
and al so alBEPHRTIMSISHTSE f GHHERsSAb RGOt POERFIE D AP ABHADUE Bodi es
whose shapeoldasesgictiohan@aditlohs & fHeafeérh atreapbiastithepridghes well & thg devi ce
i s open and, cl oses around tqli'e hol di ng %{ea when it is ingoerted isr{{o t he
hol di ng devii@eur 195 [ han g RYt Rate gedst mexepentaf tha lapceh lorexsmplay of a

| ongi t udi NgheaDYLMBMEe bldckBd ERciittd ih BPBHSE YA RaldvaRYQFBR ithSe&@a Ve Heed 1 Nt O
a novenent of holeglsbnq el enent s ,o{l t he hogdl ng devi ce havi ng coﬁpon nts that
are at rigPPAYPEDYBe PRI RYIth Gegerhic thE ABXE Poh rfreRtRie AERIVthaRRdenet hod
wi th pract itg @e prefetied dAeivaRfeaBatsrAf of REBEW70dnd NUSS4, g0/l si on of a

| ongi tudi nal novenment into a transverse novenent is to insert or slide the
hol di ng devj ce by neans off t he | ongi.tudi nal npvenent, into a tagﬁered channel
(e.g. into? P DIRAIADY aPselsd F]i‘eglﬁ‘?'"é“tﬂ%.“? nEWEUNISOREARING A leash GREIFDSEt onl y

refers to chattcanbeushyveddnenh iigdroleamieThe uting ingebaipisescddniggsinwhose
i nner wi dth dﬁgre ses in the |.ongitudinal,. di,@gcti on. I.n.this connection a
channel dod@ibihefanset is arprsed ipgdestigeppsition| Jusprerents therarsheauaiEs ur f ace.

| f for exanpjuey bfteeifotahititgindesd Heorbas aftabas@ IR Holsink 0akbe d&ignb@which n figure
1, it only ée ui r s1 t\/\o,s\gal | s é\:nose di sé?)nc,e to one anot her. decreases.

Anot her pod8ats §nalglapect isgoeated bergn onide Ht}“%lé%ﬂ‘&aé’et&@e Enef2iREAA Eensi oned
state {see cbhiifig 2 pluhlitglof agets. Usualaip l21coe irRg Ragxask &y Idtatedng t he

hol di ng device in r oadeni g'% channel , ent invention. is further

a | . Th re
el uci dat ed Ssvrﬁﬁegh%@gmmgw fpntanaggtl%%fteqn@ﬁ lageets bt ones ti b3V anci ng
uni t havi ngil@adyobedh Rged E%E BEubAg bible lAREG unith SdifaBtageodslyoRSighed tunal vi ew
through a ségct_l on _of trk::]gq sy_ség\iq\,haw,n% a_hol di ng tge!altnge on the dri ve unit.
Figure 3: CPydbcaadestanbad itandtivg Wi hor Hds pypare thy bosimsamit 8pdeat i ng
Zt eps. Fi gtﬂril@mﬂle_}ﬁeﬁﬂe_@ﬂal&foﬂa@p%&ﬁﬂﬂ@u&l&d&)rﬁﬂh@ﬂﬁ% gnRl duehst abl e hol di ng
evice on rive uni

embodiments are Je'scribed for example in the documents US 5,314,442, US
4,990,154 and US 5,074,872. Embodiments are also possible in which the lancing unit
is permanently connected to the drive unit or is an integral component of the drive

unit. This can be especially advantageous for systems with a magazine such that the



Figure 5: Magazine of lancing units. Figure 6: System consisting of drive
unit and lancing unit. Figure 7: System having a dinensionally stable
hol di ng device. Figure 8: Force-path diagramfor various types of coupling.
Figure 9: Lancing unit with a sterile protection. Figure 10. Barrel -shaped
magazi ne. _g_ Figure 1 shows a bl ood5w t hdrawal system according to a
first enbodi nent of the invention in the operating phases I, Il and Il
Figure 1 only shows partial aspects of the system The figure does not show
the drive unit for the plunger ( 10) nor the housing of the drive unit to

whi ch the [ancin nit (20), | t Ty I Vi i rihed in EP
0 565 970 f@"% Pt bg Ffs;ﬁar?ﬁ‘? £ |t§gg’gggz‘“ rl?a\? (}a)gédmﬂteg’?lg&%? S 8?5?}%5%“%( 10) .
The phasesusitawrheiform ofarmgdzisd dveah dovr dxampledrave thambergacangedinegt toet ween t he

driving plunger 10) ;and.the | ancet (3 curs_and the actual |ancing

or ocess. PR Hoste S et ns o BRETard R B P RRat et of e
system i n pexpeiveycelhtave tplthndsveandt sivhwhatfthe laeeathcanfbetdoapleiteéhephases. The
left view Q ha | .shows, t,hat the .l ancet (30) is;,arranged.within a sleeve
(30). he PuBE Ol oS uE iy A Beedriinin B iy b BRI PBE Dl act 1o and
needl e (31)rramydd pafallsl eahe idngitudmal axjisaaftthobarradin deidhtthelheateas arthecadd of t he
| ancet facing a romithe needl.e tip.,has a hol di ng, deyvi ce copprisin

ol di ng. ol BREEHITEETRRGR  Re HBRIR L o SPIeChuRS MBI unger (

10) is i nsefagesiné aintbetrbpeataitcitached tothe demednitegi on at the front end of the
pl unger which serves as a holding area ( 11 ) passes between the hooks

32a, 32b) ,and finally strikes the rear end.of the edl e hase Il1). It is
o0’ pose) Batesreastennr Selanens okt Frde seulia It omibthe | ancet

i nst ead of efidi®ed @& addith tirhe blGod @ llghcindanBv@in, beadtediliz@tby gommhact W th the
needle is ad%PntagﬁguE.since Hhe hgngéh af thg needl e can be verﬁ{exactly
cont r ol | ed I WRIGR FSRAMIPPRY UsTOoSas PHAGATHIA QLI 10 atnfply Be 85HlG ol of
t he punct ueendiépid)thedaf@sguit an Vssehloé iphniagbisimenekigetfesexatiplder it pushes

t he | ancet thin the sl eev 40) towards the exit.openin such that
1l 1y heoheyBné e Thastipe’ Srbed RBLHE ot HbERrErgati Uy ana pi or ces
ahti SSﬁe Liﬁisglgirigﬂﬁepl_lﬁﬁgéma-(nggbﬁt&reﬂi}’d%HHeQﬁedlléQ'm @diﬂse&l 16ded b9 séhllliggéfoille Isgpws
t hat the I Ng devi CeSs , on tne | ancet clos around the ho 1 ng
area ( 11 &IhSSfe ER r;ﬂxalﬁlgéerb%@tascgéﬂe é’?ﬂﬁﬁg’lﬁséfﬁ?ééfe liegwaﬁiby Q@é&em%ﬁen the

sl eeve (40)ise. Fhevehe, qi'iﬂgoﬁmh%o@@aamtdg@@wusgak«nﬁc}ﬁgr@?_na@cefdhﬁf&@h% ng

el enent of tqﬁaﬁlunger |§Hfucg a. manper that a formfitting connection is
formed whi K ot uBSHT P BHAM RES &tfpoﬁo\&gftdheﬁwéﬁmoté}m%arw@ét in order to
carry out aaditiBailHaanlibiitept SQhHBilA&h bRy AghhRGuRl dsA®attyTart
control | ed by %h drive unltﬁgp¥ch is essentially wthout play. This is

e | . . Yoo
ensured on AREESHEMERTGoSSS far JE08 PRE WIS ghtlgAn dnectisl MPWiGing ea rest s
on the endpgdcetshe needl e and by the hooks (32a, 32b) which grip behind the
rear end of the holding area. The length of the holding area

In another advantageous embodiment the needle tip is protected from contamination
by an elastomer which is removed before the lancing or is pierced during the lancing
process in order to expose the needle tip. Such a protection of the needle from
contamination is described in the application WO 01/66010 to which reference is

herewith made.

One or more lancets with a needle are located within the lancing unit. Apart from
devices that may be present on the lancet that enable a form-fitting connection to a
plunger, lancets can be used within the scope of this invention that are well-known in
the prior art. Such a lancet usually has a main body made of plastic in which a metal
needle is located. However, lancets without a separate main body are also possible

(such as metal needles having a thickening at the rear end as a holding area).



-10 and the | ongitudinal extension of the chanmber in the closed hol ding
device are designed to match one another in such a manner that the |ancet
can be driven in the | anci ng direction without play. The arrangenment of the
| ancet or the holding device in a tapered sl eeve enabl es a | ongitudi nal
movenent of the lancet in the lancing@irection to be converted into a
transverse novenent of the elenents of the holding device which enables a
formfit with the holding area of the drive. The figures show that the
sl eeve (40) has a mddle region (40b) which is tapered conpared to the
upper 1 e0iMn{s0aht afcbrifSithindin i bt (ARBRIAGr IIQINRYER dnddhe 32D) of
the | ancet aré)press toget her when the |anc I's nmoved he sl eeve in
t he di r ecldnset fof carngng ewiibe lanicing prasassars gennackesk togdihery euﬁorrg fdrlaa ( 11) is
encl osed.

tﬂuE égggc)tl?ﬁ@l‘ﬁ@&n&&ﬁﬁR%PMt&PAaﬁ? kr%ﬁ?ﬁ%%@fo%ﬁ%&ré Hle%%e%h\%en s

| anci ng unit such at t ancet hin the sl eeve
not act ed duiyeareoyedhanicplluenygied bisreansof apesss fin@dS 5,4, 4 H1Se1,999, 154c at ed

thin th
or ' cont amosat a2 beltE Bevite (FONRHOABALBY Ry (S0 ok B0 1l Uy
ef f ect i velsimple puassitre (DErGM55405i M@Mﬁbﬂghﬂmﬁerlmdeewlmtta oveshasicalhe exi t

openi ng ( ﬁha)ol bé()ugpgg {)]&%'s %%% en @1% dplgg Fﬁ%&%g%gaﬁ?lo&%%$¥n%tt§ Qg@quer whi ch

rests on an &d e reg edges and
the fl exi bubstarmabpres&we ho dlkeslana ubﬁlermrtecﬂlmdoﬁ the ka.mcimganmmnmat Ihib¢ an

insertion jnto t er i 0 S I ut on the
ot hor - handeVss drifs AR REIEH AR A RS et e b PET o8 Bt o 1 1
order to r4|6§)/emtretdmngahnﬁdnt(eng@lGOd@Ztl@ZbMveocﬁbéhfbvsdedeuﬁxa daptWitectopposi t e

direction to, th nci.n rectio 0 i des a w dened
par t (4OC)°ﬁF“Pﬁ£eF %gg%‘ HFHEB§%§§W%F§P€ﬂ%E@5#?@§ R éeﬂfﬁﬁned par t

(SOSl) at tﬂ‘tenltlmmpvdmdtbé lahhm;;mutris t(arpﬁ@lttohbd&nlveﬁtmshmvenslﬁmwre [11 the

needl e t|p iS ar.e

e kes 1 Hemizat prthe Mot Dt (IRe S e bR IS BRh PG L e e

by the i npagéushascenie lantihpganies @Ebrtshﬂ]ablanleurﬂg:rmb@e:&&sirive uhli@eduifeS Ue whl ch
t hus avoi ds, i hci

aln caused b ch a vi ti rd|
nvent on AgiieBabpERa ButrcbRan T ariag et whigh S o CaERebhERowRt or -
phases |, debdlamthidhlHavaae a@wsigy éffeetton &hepuptmngglpai(n mﬂaddlﬁoﬂ ggtiideded in the
reverse dlrectlon h that the plun e{ ? dlSCOﬂ% cted fromthe | ncet and
the | ancelMPEmEBaMRIPGORICLbIASIRr § e TAREH it REPPLRAFD STHRELW Bl
mﬁ' nhvarl afilise h fes@ﬁt@ﬂlctertﬂlstcbﬂ‘ dedadmgﬁrprtem‘tthtatﬂoa@ﬁelte lotlﬂngldéﬂlféSt \éarl ant
t he housin r.ve nci.n it are t che I N SucC a hanner
that the #m&sﬁ by A6 1S S pEoblem i HERILHERBI out oi de t he
| anci ng Urtbdhnﬁc%ﬂ)' Ihgartsdudanit i diffipilerestablissudh 3 a6lail @gtce@h at hi s enbodi ment
i s that the er h tq travel through ahrelatlve y Ion% path_ in order
to carry cﬁ?t’l flh W@@Sﬁﬁrlﬁg BEQsess sings QEanelightpriaionsipdhemateriahog thepe

pl unger i rbagat@dliGsHiRhfr&ut ifd sk dﬁt}feﬁ@n&ioﬂ%f%éd@itetﬂﬁéth@r transverse
novenment gﬁ possi bl e, Accordjngly the first variant can be advantageously

used for ?@éﬁamthﬁg%me gtbeﬁﬁ‘@é&@ RE/02482s that thelorlsng osquee s ar e
successi veéa){h Fag 6 Whidhdervet Rep il dang ehe bddy. %@@@aa@w@m adtte bRarGYPl i ng of

the lancin |g EP I he r ve unj t glre results t@ﬁa posi ti onlng
accor di ng ‘B“}Sﬁ g Chﬂg&fl bevibrowas &dvamtpeeops elisst At G @%88. rrent t he
path whi chntlh@npAmeﬁdlmat@gé bfhe Hedibd i0 vl tK‘eQ{beBl% r&ﬁ@ffnsylﬁﬂﬁé whi ch

is technic advant agegous for the constructi gure ws. a second
enbodi nent? ¥}teHB°1F‘H9éH§FSo‘FPt RV AL Tbﬁﬂf@&ees crréb)“etwage évq}%‘lthf’ng area (
131 ) and dapes @hicved 8okt thaaliva niehatifif, Bevh&asth féﬁﬁ@t bét%?e@ﬂ thefdrging 2 al so
shows the %rea of the system which is used to hold t | ancet but does not
show t he diligerand tancqwcewﬁﬁ@ctputbﬁpw% IRVen YO AiRARRS rtbw upgerjagdprest

advant age%%e%@nH&%‘e&vﬁ’l‘iéd‘c%aUﬁFtto‘5\5';5199 %&ﬁ&r?&@eﬂl&l@&f‘r@ct(onm%' n a guided
manner. The front end of the un grrles a hol di ng device conprising
hol di ng el RyfsHirs ané maseoves tha formtfiting sepxgeciion gmbe aﬁzzmowﬂofhmaﬂ ®onnect ed
toget her by lf taﬁcphfe RENIYRe(thd BlsidiP This Abmtpta actiVel § cBhfaNAepaM fornms a
spring elenent. In phase | these hooks are spread sinCe their rear ends are
hel d together by a sleeve ( 140). Wen the lancet ( 130) is inserted, the
sl eeve is sinultaneously pushed against a spring ( 141 ) which rel eases the
rear ends of the hooks and the front ends of the hooks close around the

hol ding area ( 131 ) of the lancet in a formfitting manner. The hol di ng
area of the lancet has a recess (depressions) into which the hooks of the
hol di ng devi ce engage. The | ongitudinal extension (in the |ancing
direction) of the engagi ng ends of the hol ding device and the | ongitudinal
exten5|on of the ‘recesses are essentlally |dent|cal SO that thls

o v T o



-12 instrunment which is described in EP B 0 565 970. This docunent shows in
particul ar how the rotary novenent of the sleeve ( 171 ) nediated by the
drive spring ( 170) is converted into a transl ational novenent of the

pl unger ( 110). The tensioning of the drive spring by depressing the
pressure button ( 172) and a suitabl e fechanical transmission therefor are
described in the European Patent Application with the file nunber EP O 0l O
2503.0. The front end of the drive unit has a hol di ng device conprising two
hol ding elenents, in this specific case hooks ( 132a, 132b). As already
expl ai ned Q4 ch'vayme %ee&l@ﬁg BRGSO AREILANIRELRRIL B9aLAGHe Idbacamiadl e T egi on
via a flexible brid or ajoint. On the side of % e hook facing
away fronﬂﬂhémth6déﬂ€PPGB) the hol ding device is held by a sleeve ( |40)
in such a manner that the hooks are opened. The sleeve ( 140) is kept in

posi tion I:B()ré’@?(@ﬁ‘s path @) SRved e ghd%i]-s&eﬂngﬁ@aql?ﬁl ﬁ%hrIe IQ?ofjﬂh'e:ﬁrMséj&V ice. Figure

3 | also shows a ancihg unit where a | ance is arranged in a cap (
121 ). Theoppling hedrive tqﬂeltrseﬁt:@t prﬁaeﬁétlrrgd@aﬂwénw aapd form-fittipg €h s

has & nar fos o an oo WAEURgh phachs DRSS ncaSisJb tind %“gﬁf B oo thi s
narrow r egpsist ’égdeﬁsh‘é fres1 diepgsisipa in wh IEQlt iy he ghIIIIPéI atholdipg element aicet i s

BI g; telczegoghﬁg‘tﬁ‘%% ?ﬂkrﬁgé Ilogtéing’agvt?@ﬁﬁ?&cgﬂc éa’s‘ézs dﬂs‘?l@t%‘tﬁe I&Xkﬁ Ié\% Zt . 8‘; f  he
narrow r eglecreassh agahe aftemockingdul the qaemf@rfovmtfﬁ oaly veni @najlefdr@s @S- secti on
which is ( 122). A bead ( 124) is l|located
Wi t hin thﬁ% W éﬁ&ﬁgﬁﬁﬁﬂ&hgg hgﬁggbgaﬁﬁch prevents the flange from
sliding through |nto t he wi dened channel The cap also has a sleeve ( |25)
whi ch ser veother mppetey @fabkfqrrreﬁtgce@r\dmg(toIhel)rwmtlcvﬂeecqmes/epmmrtt iphen the
ot b 11 gur G AT 50 R OB S0  In pRlaBian eyl ég&é‘;‘ﬁt‘&‘“ he

sl eeve 112&$9nttmﬁsdh@whmgirdewngedmsattéteeaebdd smhsswhlattbhatc arapingur r ound t he
B?LSAPSdaI%?ICBEVéI%% SHIEE ko EDrpatR pelel. 1948554 lo EUEnBKERAT °, TOW

pr ot ect i veprpblemscausz2d by ofed tredleawbih. ard\nd)tesnbneqi@yphl@@}amatus ltihen carri ed out
with the [ [N [ he. .t e cap (
120) on adagéflfegéﬁngm%IISOEIIIOH%%%I lll(IJI:IIIIA'SIeII glhél I2 gI élpe:c(t:lto IIIIII‘I I$EI.(I])IeIQIIC“IIIIati ng a
trigger madjtratibs)nhs naf dginet a thamnm'ga)pasdbeksgﬁhmfakmpﬂomﬂdmprmcdap is pulled

f th d h
rom e et il 0eA st B0 SL o SR bR RS Ml oD
needl e ti paxmhon'ooxhloggétheewedlgdelﬁmdm)nItﬂg ahystment htbe stagn onowst the fi gure
311, th I
pr ocesses ATEEeTEA b A IEuENRERLURR Bhac R R Shicd HIEC AU, |17
enbodi mentfooh fitHehe geemmetiiodesign ofhetiplding afeerandﬂwptdlmgdmrenabies thancet and
dri i | {1 f I tchi
ol di g ar Sk BYSoRbe 3 HRTHICH Ll RaRODRRFU Gy B AU b RBU e 520
whi ch has la,ufctte*evzlepchIBﬁs the uv&t@fcatfoanrfnthwdldneﬁxﬂt@e(akiﬂ)helasnal dradtes. The

I 240 th t I dl
el attve thnaelfshiin EhRTRRe LERTR il AR MR P e s
time as t heidipesitiening. mnhéd&dofmﬁmnpﬁwsﬁnn1ﬂfmhngdanhﬁendbﬂ$aweﬁyrsnal
t hi ck f al bet t I d
nodl o cartose PurEC ol Figeene T SRae AR bostineial Bt BraeRita
slides pasit rtgheam@éslto(t}%l@)xcm'g'ldeecemntandptm|attgrrraf1v¢1hefcsrheﬁmagi s closed with a
R e MM e T e
mechani cal erelb@cbrrientzﬁxtelmtdmgléemedbpenm:d cbosksaqjeundat}mdmdidm@arebw}he itisl di ng

232 t dl
oo b Ly e RATRE S5 T BTt i S ah el s el Recar o
or by mean®ngitudinilihevegne ¢h whicheldohgitddieal needhent B coheeredestoaf t he

sl eeve. The dr|V|n u 210 enbodi nent _has a hol di ng devi ce
(21 Car 1 revengat BRI R dh et we bl PhEe R aRHGE dpuaoroRaitat Ar
formfittin trm leeto the |stydetinalldieecsiofl ©f BovehenthOndinftghstewith @rdcitdl ) is open
such that t plunger is displaced parallel to the needl e and cont ai ni ng

t he hol di ng deV|ce (211) can be noved to the | evel of the holding area
(232) and can be engaged with the holding area of the needle by noving it
at right angles to the axis of the needle or to the direction of |ancing.
After the formfit achieved in this manner, the needl e can be propelled by
the plunger (210) in the direction of lancing and al so be actively
retracted In the exanple shomn the holdlng area of the Iancet has a recess

o I o b1 o o



Figure 5 shoes an automated system containing |ancing units according to
figure. 1. The top view (figure 5B) shows how the | ancing units (20, 20
etc.) are attached next to one another on a conveyor belt. The conveyor
belt ( 301 ) travels around two spaced apart rollers (302, 303). One of the
rollers is driven by a nmotor such that-8-he |ancing units are successively
noved t hrough a coupling position (305). As shown in figure 4a a
formfitting coupling of a driving plunger ( 10) to a lancing unit (20)

| ocated in the lancing position (30S) is possible in this position. Figure
6 shows a gy | tachi@vin it 15 8 BRktudihdiGnd e AT HRGL BRLveROWN in
figure 1 i%ﬁgﬁﬁﬁggggcﬁﬁgmgr§€§@g$€¥%%1shom%l%érresponds to ?he éﬁropean

Pat ent Appimovemewtris fq inserhaniliste thohaddgalegice by meansofdht langygydinem a sl eeve
(414) is ayj - v g - r t % g% ' .t he

t ensi on ofé%9§%§933&%§%§?ggﬁgﬁﬁﬁﬁQ%g§%€§€%%§ﬁ5§%ﬁ%§r g% ﬂﬁgé%gﬁéyﬁﬂed. The
sl eeve (41tipered riopoklydefers tarrostivu@oli tapamgsahehnelhbut inigenaalodadndpri ng (41 5)
remai ns tepgi ser, the | i Vi he spring
(415) ol auDoR]fer MRRLa LB g RhERRSR ARl ) B LMo A2 2P on o
that of t hehanmekdapsinnghgede bss body gitbawdosed cirouafesnhtiahsurfage.3f foeve (414)

whi ch acts i o] i I 4 ich has a
pin or si me)%z?pqenglgr?g&c\kﬁgg%%%{llg%g&evg%ipﬁggﬁéhgé%g\sl?A%%;eﬁeg%ﬁgﬁ%8 tion of the
sl eeve (41#dquirss vonwdlstvetbse distanae to amsdrmthaydeakasehe propel i ng cyl i nder.
The propelling cylinder -15 transfers its forwards novenent to the

driving plyngegr. (480).whi ch;ha lding area.at. its front d. The drive
ani ¢ has” o AR RESHY R G e i LD e ok et B e ed o
screwed onfigihe) ki dag fonexangpdeaps dchieyediby apving by holdirghddvixs imasur f ace for
pressing dgmn on th skin surface. The cap contains a sleeve (471) which
has a | anc8Fo3Ag™ B8 chapfiel nas hol di ng devices on the end facing away fromthe
needl e tip. The hol ding device of the | ancet corresponds to the hol ding
devi ces (3Zh¢ pB2&)t infentiogus farther eligdated by figs@sishows that a formfitting
connection of the lancet and driving plunger is already acconplished by

i i i nd e P RO L Ak A0 L R nif Bl R Bk LT

in figure BncR®articular reference is nade to the description of the drive
and tensioning nmechanismfor figure 3 and figure 6. The system according to

fi 7 h ' ' ' ith. L) ..and l
130)  Ther et S Rattod elen Bl tidh SRR Syt A BEERORE R e

| ancet bodydedanomptesirtaninitg t he | anci ng process. The passage and | ancet
body preferably match one another in such a manner that the |ancet is

gui ded axi i J i I play in the
transverse%g$¥%%g?%%9“%ﬁ§m%gggﬁggngﬁﬁﬁgggﬂw%&%agghﬁpgﬁﬁgé?@ ¥ end which can
be screwed onto a corresponding thread ( |27) of the drive unit ( 100").
The end of Figuee f:aqetéqn @@gossrsmn withtehdimeadanalyistablehpddivgdevice omthe (in t he
case shown gap)pins ( 131") which make a formfit with the holding device
( 132') when the cap is placed or screwed onto the drive unit. For this
purpose the hol ding device has a recess or groove that has an axial nenber
( 134a) andfigirqditegazinepilagringrundtiged at right angles thereto. Wien the cap
is placed on the drive unit the pins ( 131') cone into the axial part of
the groove F(gu%@é)styét@ﬁl J&Vﬁtiﬁé‘ém &n'iﬂaildgﬁ&%Y;?uﬁiQ the level of the
transverse part of the groove. When the cap (T Z20') is screwed onto the
drive unit ( 100}%7the pin (.131") noves fromthe end of the axial part
into the tFaEYer éteﬁ’ah%méﬁa‘ﬂlﬁ@n@%@ﬂb’eﬁ@éeb@dt%@ewﬁﬁ)osi te end. As shown in
figure 7 1l the lancet is held axially by the holding device ( 132') by
means of t pgy Rk B: e phthatiaghal ¥boRdicud BpeHSf RYEAENt can be carried out
with the lancet. Due to the position of 'the pins in the transverse part of
the grooves_the | ancet can be noved such that the needle tip energes and is
al so r et r acige Aanghg Rt with 2 gigrile ProteREOForm fitti ng connection between

t he | ancet - 16 and hol ding device is achieved w thout wedging or

| ocki ng. TirgcouplBargl-Fidpedinpigazishown in figure 7 of the lancet and driving
pl unger can of course also be acconplished in a converse manner i.e. with a
correspondi ng hol di ng device of the | ancet and a hol ding area on the

pl unger or drive.



Figure 9 shows a further devel opnment of the systemof figure 1. The driving
plunger { 10') has a holding area ( 11') which has a circunferenti al

sl anted surface on its upper side which fits between the slanted surfaces
of the hooks (32a', 32b') during the lancing process. The end of the
driving plunger rests on the end of th&-needle while pressing together the
fl exi bl e hooks (32a', 32b') causes the sloping surfaces on the inner side
of the hooks to be pressed agai nst sloping surfaces on the upper side of

t he hol ding area such that the holding area is pressed onto the end of the

need| e t h”FigP&rmh%grs?b%c?cb’v‘vftﬁ@ﬁivvgps%&t@ﬁltaicwld?{sg b &MU Jigmas&a id | ancet

inthe dire€tion o ancl ng. resu In a very precise interlock
bet ween t himveatfoein thedpetating phaspd biblggnd IWh Fighrecbomlz skewepartigraspects of
(manuf act up] § 50 _nat [ | anci ng and
return mv@%ﬂ%‘?&?ﬁ%&r@%ﬁg?ﬁ%ﬁ%&?@ ﬂ?éndrgoﬁe té'f?hﬂl&ﬂ% lﬁ%&gﬂ%é]%gﬂle 32b') is

al so desi ghewbirguaftth¢ Aeve emietd which ¢émdlsnahg uhie (20 okettashegh Jdeidnivingcesses in
the sl eeve (40'). Thi V. L he . 3L fr i sl i ppi ng
out of ¢ nessiadlraerth s BRSO b ARGS, sl 4 ST QR RATH: Bl

figure 9B (19 free ends of the hooks are initially detached fromthe
recesses at the beginning of the | ancing process and the hooks are pressed

t oget her duy ] i i .t oat r < / ey encl ose
thehol di ndPeP R EHIRRabt! £ lolfh B BHn AR BBl Y 1S

needl e ti pdfi@hg plingenflOanned the lanat (A ecdvat a3ty actlial lancng prdceds. T88) i s
preferably an el ast i.C i . encl o n e ti o]

ef fectivel §,ro SF%%@%W&?%&?%“@EP% %O%E}éi'gltnﬁlea&ﬁseogglﬁee%:%ﬂ I%g%Wegg%cglatél astoners
are st yr enplantd ayobh@akfor epdl ofitbe thred plersesn Phakeftivievpof phasel shosvs thdteheopl asti ¢

pol yur et hapes ernopl ast i.g.copplye F nd t | asti c_copol,yam des.
et or ence. FEctidp 0l FRENES e i BRBeRRE T M COLIRPedR s GRR8Y S5010

wi t h regar ehahafacturedfondedtaicland afnebdie $3 1) maieddisteelfthat ipirgaceioh innglded

contam nati,on .of..the lancet tip..ln the initial .position of figure A before
anci no. -t HESepend § MietantsRicnd e st plerSeRaR o f dalling ifieCeq °. 37
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needle protrudes beyond the exit opening and pierces a tissue lying underneath. The

transition from phase II to phase III shows that the holding devices (32a, 32b) on the

lancet close around the holding area (11) of the plunger as soon as the lancet is

displaced within the sleeve (40). The holding device on the lancet grips around the

holding element of the plunger in such a manner that a form-fitting connection is

formed which not only enables a forwards movement of the lancet in order to carry

out an incision but also an active retraction of the lancet controlled by the drive unit

which is essentially without play. This is ensured on the one hand by the fact that the

end of the holding area rests on the end of the needle and by the hooks (32a, 32b)

which grip behind the rear end of the holding area. The length of the holding area
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within the sleeve when it is not acted upon by the plunger. This ensures that the
needle is located within the sleeve (40) when it is not actuated and thus there is no
injury or contamination caused by a protruding needle tip. The lancet is effectively
prevented from sliding through the sleeve towards the exit opening (41) by the fact
that the hooks (32a, 32b) have a shoulder which rests on an edge of the middle region
(40b). The slope of these edges and the flexibility of the hooks can be matched in
such a manner that an insertion into the tapered region can occur with a small force,
but on the other hand, an unintentional sliding through is efficiently prevented. In
order to prevent the lancet from sliding out of the sleeve in the opposite direction to
the lancing direction, the embodiment shown provides a widened part (40c) at the

lower end of the sleeve and a corresponding widened part (30a) at the lower end of

the main lancet body.

As shown in figure III the needle tip is still within the sleeve (40) when the holding
area (11) strikes the end of the needle. This is advantageous since the shock caused by
the impact has no influence on the lancing process in the tissue which thus avoids

incision pain caused by such a vibration.

According to the invention it is preferred that the system is designed such that after
phases I, I and III are completed, the plunger (10) is retracted in the reverse
direction such that the plunger is disconnected from the lancet and the lancet is again
located completely within the sleeve. There are two main variants for coupling the

plunger to the lancet. In a first variant, the housing, drive unit and lancing unit are



7. Systemas clainmed in claim5 or 6, in which the sleeve has a channel in
whi ch the |ancet is noved and the |ancet has a taper by nmeans of which the
at | east one novable elenment is noved transversely when the |ancet is noved
towards the lancing position. 8 Systemas clainmed in one of the previous
clains, in which the lancing unit is-détachably attached to the drive unit.
9. Systemas clainmed in claim8, in which the plunger is coupled to the

| ancet in a formfitting manner when the cap is attached to the drive unit.
10. Systemas clained in claim8 or 9, in which the plunger and | ancet are
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plunger carries a holding device comprising holding elements in the form of two
hooks (132a, 132b) which are connected together by a flexible bridge (133) (or a
joint). The arrangement forms a spring element. In phase I these hooks are spread
since their rear ends are held together by a sleeve (140). When the lancet (130) is
inserted, the sleeve is simultaneously pushed against a spring (141) which releases the
rear ends of the hooks and the front ends of the hooks close around the holding area
(131) of the lancet in a form-fitting manner. The holding area of the lancet has a
recess (depressions) into which the hooks of the holding device engage. The
longitudinal extension (in the lancing direction) of the engaging ends of the holding
device and the longitudinal extension of the recesses are essentially identical so that
this arrangement can be used to carry out a guided, essentially play-free lancing
movement. Also in this embodiment a longitudinal movement of the holding device

is converted into a transverse movement of the holding elements.

Figure 3 shows a system according to the invention based on the form-fitting

coupling principle of figure 2. The drive unit (100) is based on the Softclix®



- coupling a lancet (30, 130, 130') to a plunger ( 10, 110) of a drive unit
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| ocated inside a lancing unit into a position in which the needl e energes
froman exit opening of the lancing unit, - noving the plunger back in
order to retract the needle into the lancing unit. 19. Method as clained in
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(133), the holding device is held by a sleeve (140) in such a manner that the hooks are

opened. The sleeve (140) is kept in position by means of a spring (141) located in the

driving device. Figure 3 T also shows a lancing unit where a lancet (130) is arranged in

a cap (121). The rear end of the lancet has a holding area (131) which is gripped by

the holding device (132a, 132b). The outer body of the lancet has a narrow region at

the front and a flange (122) situated between this narrow region and the holding area

(131). The tip of the lancet is protected from contamination and mechanical

influences by a twist-off plastic body (123). The inside of the cap (121) has a passage

for the narrow region of the lancet and a region with an enlarged cross-section which

is suitable for receiving the flange (122). A bead (124) is located within this widened

channe] of the cap which prevents the flange from sliding through into the widened

channel. The cap also has a sleeve (125) which serves to slide back the sleeve (140) of

the drive unit when the lancing unit is placed on the drive unit. This process is

illustrated by both figures 31 and 31I. When the sleeve (140) is pushed away by the

sleeve (125),the holding device is released such that it can surround the holding area

of the lancet as shown in figure 311. The system is now prepared for use by pressing

the button (172) and twisting off the protective part (123) of the lancet. A lancing

process is then carried out with the device shown in figure 31II by placing the front

end of the cap (120) on a part of a tissue and the drive unit is activated by actuating a

trigger mechanism. After the lancing process is completed the cap is pulled from the

drive unit in the direction of the longitudinal axis which retracts the flange (122)

behind the bead (124) so that the contaminated needle tip can no longer emerge

from the cap. In the stage shown in figure 3III, the lancing unit can be discarded or

be used for further sampling processes after coupling to the drive unit.



a lancing unit (20, 120, 120') containing a lancet (30, 130, 130') with a
needl e which in the resting position of the plunger is arranged within the
| ancing unit and is displaced by the plunger when it noves into the | ancing
position in such a manner that the needl e at |east partially energes

t hrough an exit opening (41, 41') in tH%‘Iancing unit, wherein in order to
carry out the lancing process in a |longitudinal direction the plunger and

| ancet are coupled together by a formfit by coupling a holding device
(211) to a holding area (232) by a novenent at right angles to the
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a taper around which the holding area (232) is injection moulded to prevent axial
slipping. The needle can also be held in the sleeve by roughening the outer surface of
the needle, or by means of a thickening or bend in the needle in the area of the sleeve.
The driving plunger (210) of this embodiment has a holding device (211) at its lower
end which embraces the holding area (232) in a form-fitting manner as shown. The
side of the holding device (211) is open such that the plunger is displaced parallel to
the needle and containing the holding device (211) can be moved to the level of the
holding area (232) and can be engaged with the holding area of the needle by moving
it at right angles to the axis of the needle or to the direction of lancing. After the form
fit achieved in this manner, the needle can be propelled by the plunger (210) in the
direction of lancing and also be actively retracted. In the example shown the holding
area of the lancet has a recess (depression) into which a projecting part of the holding
device engages during the coupling such that the two members are connected

together without essentially any play in the direction of lancing.

A magazine is shown in figure 4B which is composed of lancing units (220) according
to figure 4A. With reference to the coordinate system shown, the driving plunger
(210) can engage with the holding area of the lancet or the form fit can be released
again by movement in the Y direction (perpendicular to the plane of the drawing).
When the form fit is released the driving plunger can be moved in the X direction
(right/left) to the level of another lancet and in turn engage with this lancet by

movement in the Y direction such that the lancets of a magazine can be successively
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processed. After the form fit the needles can be actively moved in a positive as well as

a negative Z direction (upwards/downwards).

As an alternative to the coupling according to figure 4B which requires a movement
of the driving plunger in the X and in the Y direction, a coupling movement can also
be accomplished by a movement in the X direction only. For this purpose the driving
plunger for example has two opposing hooks between which a passage for the
holding area of the lancet is provided. By movement in the X direction the plunger
can now be moved from lancet to lancet in order to carry out a lancing process in the
Z direction. If the driving plunger is at the level of a lancet in the X direction, the
holding device of the plunger encloses the holding area of the lancet in a form-fitting
manner and the lancet can be moved by the plunger in the Z direction in a guided
manner; as a result the plunger carries out a lancing movement and also actively

retracts the lancet.

Figure 5 shows an automated system containing lancing units according to figure 1.
The top view (figure 5B) shows how the lancing units (20, 20’ etc.) are attached next
to one another on a conveyor belt. The conveyor belt (301) travels around two spaced
apart rollers (302, 303). One of the rollers is driven by a motor such that the lancing
units are successively moved through a coupling position (305). As shown in figure
4a a form-fitting coupling of a driving plunger (10) to a lancing unit (20) located in

the lancing position (305) is possible in this position.

Figure 6 shows a drive unit to which a lancing unit like the embodiment shown in
figure 1 is coupled. The drive system shown corresponds to the European Patent
Application file number 00102503.0. In this drive system a sleeve (414) is axially
rotated by pressing a press button (420) against the tension of a spring (418) such
that a second spring (415) is tensioned. The sleeve (414) is locked in an end position
such that the second spring (415) remains tensioned. When the user releases the
locking device, the spring (415) relaxes and the sleeve (414) is rotated in the opposite
direction to that of the tensioning process. A groove is located in the sleeve (414)
which acts as a guide block for the propelling cylinder (408) which has a pin or
similar means which engages in the groove. Hence the rotation of the sleeve (414) is

converted into a translation of the propelling cylinder. The propelling cylinder
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transfers its forwards movement to the driving plunger (480) which has a holding

area at its front end.

The drive unit has a holding area (450) onto which a lancing unit can be mounted or
screwed on. The lancing unit comprises a cap (470) which has a surface for pressing
down on the skin surface. The cap contains a sleeve (471) which has a lancet (472)
that has holding devices on the end facing away from the needle tip. The holding
device of the lancet corresponds to the holding devices (32a, 32b) of figure 1. Figure 5
also shows that a form-fitting connection of the lancet and driving plunger is already

accomplished by attaching the cap (470) to the driving device.

Figure 7 shows a system for withdrawing body fluids which has many similarities
with the system shown in figure 3. Particular reference is made to the description of
the drive and tensioning mechanism for figure 3 and figure 6. The system according
to figure 7 has a lancing unit (120") with a cap (121') and a lancet (130'). There is an
axial passage in the cap (121’) through which the lancet body can pass during the
lancing process. The passage and lancet body preferably match one another in such a
manner that the lancet is guided axially during the lancing process with only a slight
play in the transverse direction. The cap has a thread (126) at its rear end which can
be screwed onto a corresponding thread (127) of the drive unit (100'). The end of the
lancet opposite to the needle tip has one or more (in the case shown two) pins (131")
which make a form fit with the holding device (132") when the cap is placed or
screwed onto the drive unit. For this purpose the holding device has a recess or
groove that has an axial member (134a) and a member (134b) arranged at right
angles thereto. When the cap is placed on the drive unit the pins (131') come into the
axial part of the groove (134) and move through this groove to the level of the
transverse part of the groove. When the cap (120") is screwed onto the drive unit
(100") the pin (131') moves from the end of the axial part into the transverse part of
the groove up to the opposite end. As shown in figure 7 II the lancet is held axially by
the holding device (132') by means of the pin such that a guided lancing movement
can be carried out with the lancet. Due to the position of the pins in the transverse
part of the grooves the lancet can be moved such that the needle tip emerges and is

also retracted. As shown in figure 7 the form-fitting connection between the lancet
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and holding device is achieved without wedging or locking. The coupling principle
shown in figure 7 of the lancet and driving plunger can of course also be
accomplished in a converse manner i.e. with a corresponding holding device of the

lancet and a holding area on the plunger or drive.

Figure 9 shows a further development of the system of figure 1. The driving plunger
(10") has a holding area (11') which has a circumferential slanted surface on its upper
side which fits between the slanted surfaces of the hooks (32a’, 32b') during the
lancing process. The end of the driving plunger rests on the end of the needle while
pressing together the flexible hooks (32a’, 32b") causes the sloping surfaces on the
inner side of the hooks to be pressed against sloping surfaces on the upper side of the
holding area such that the holding area is pressed onto the end of the needle thus
forming a play-free connection of the holding area and lancet in the direction of
lancing. This fit results in a very precise interlock between the lancet and driving

plunger which compensates for (manufacturing) tolerances and thus eliminates play

during the lancing and return movement.

The holding device in the form of hooks (32a’, 32b’) is also designed such that the
free ends of the hooks engage in recesses in the sleeve (40"). This prevents the lancet

(30") from accidentally slipping out of the sleeve (40'). As shown by the transition
from figure 9A to figure 9B the free ends of the hooks are initially detached from the
recesses at the beginning of the lancing process and the hooks are pressed together
during insertion into the tapered sleeves such that they enclose the holding area of

the driving plunger.

Figure 9 also shows that the needle tip (31') is arranged in a material (35). This
material (35) is preferably an elastomer which tightly encloses the needle tip to
effectively prevent contamination of the needle tip. Suitable elastomers are styrene
oligoblock copolymers, thermoplastic polyolefins, thermoplastic polyurethanes,
thermoplastic copolyesters and thermoplastic copolyamides. Reference is herewith
made to the international application WO 01/66010 with regard to further details of
this procedure for preventing contamination of the lancet tip. In the initial position

of figure A before lancing, the needle tip is located in the elastomer which is pierced
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by the needle when a puncture is carried out as shown in figure B. For this purpose
the underside of the sleeve (40') has a plate (36) with a central opening. The plate
prevents the elastomer from emerging through the opening so that the elastomer is
pierced when the needle passes through the central opening. When the lancet is

retracted, the elastomer remains on the needle and the needle tip is now exposed (see
figure C).

Figure 10 shows a cross-section (figure A) and a perspective view (figure B) of a
cylindrical magazine based on lancets according to figure 1 and figure 9. Such a
magazine enables new lancets to be coupled to the drive in a simple manner. For this
purpose the driving plunger can for example be fixed relative to a lancing aid and the
barrel-shaped magazine shown in figure 10 is rotated like a revolver barrel such that

unused lancets are moved into the position for coupling to the driving plunger.
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Claims
1. System for withdrawing body fluid comprising

a drive unit (100, 100’) having a plunger (10, 110) which is moved from a
resting position into a lancing position in order to carry out a lancing process

and

a lancing unit (20, 120, 120") containing a lancet (30, 130, 130") with a needle
which in the resting position of the plunger is arranged within the lancing
unit and is displaced by the plunger when it moves into the lancing position
in such a manner that the needle at least partially emerges through an exit

opening (41, 41") in the lancing unit,

wherein the plunger and lancet are coupled together by a form fit in order to

carry out a lancing process.

2. System as claimed in claim 1, in which the plunger has a holding area (11)
which is held in a form-fitting manner by a holding device (32a, 32b) on the

lancet.

3. System as claimed in claim 1, in which the lancet has a holding area (131)
which is held in a form-fitting manner by a holding device (132a, 132b) on
the plunger.

4. System as claimed in claim 2 or 3, in which a longitudinal movement of the
holding device moves holding elements of the holding device transversely to
the longitudinal direction such that the holding elements move towards one
another and the holding elements at least partially close around the holding

area.

5. System as claimed in one of the claims 1 to 4, in which the lancing unit

contains a sleeve (40) in which the lancet is movably located.
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6. System as claimed in claim 1 or 4, in which the holding device of the lancet or
of the plunger has at least one movable element (32a, 32b) which is moved
transversely when the lancet is moved within the sleeve towards the lancing

position such that a form-fitting coupling of the plunger and lancet occurs.

7. System as claimed in claim 5 or 6, in which the sleeve has a channel in which
the lancet is moved and the lancet has a taper by means of which the at least
one movable element is moved transversely when the lancet is moved towards

the lancing position.

8. System as claimed in one of the previous claims, in which the lancing unit is

detachably attached to the drive unit.

9. System as claimed in claim 8, in which the plunger is coupled to the lancet in

a form-fitting manner when the cap is attached to the drive unit.

10.  System as claimed in claim 8 or 9, in which the plunger and lancet are

disconnected when the lancing unit is removed from the drive unit.

11.  System as claimed in claim 3 or 4, in which the holding device has at least two
flexible elements which move towards one another when the plunger is

coupled to the lancet.

12.  System as claimed in claim 1, which has a device for adjusting the extent to

which the needle emerges from the cap.

13.  System as claimed in claim 1, which has a magazine containing a plurality of

lancets which can be successively coupled to the plunger of the drive unit.

14.  System as claimed in claim 4, in which the holding device has two or more
holding elements (132a, 132b) which close when the lancing unit is placed on
the drive unit such that the holding elements hold the holding area of the

lancet,

15.  System as claimed in claim 14, in which the holding elements are connected

by a spring element which moves the holding elements towards one another.
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16.  System as claimed in claim 15, in which the holding elements can be
tensioned by a tensioning element against the force of the spring elements so
that they are opened and placing the lancing unit on the drive unit releases
the tensioning element such that the holding elements move towards one

another.

17.  System as claimed in claim 1, in which a holding device is located on the
lancet or on the driving plunger which has at least one groove (134a) in the
axial direction of the lancet which is open at one end to enable insertion of
one or more pins on the lancet or on the driving plunger and the other end of

the groove (134b) merges into a groove at right angles to the axial direction.

18.  Method for temporarily extending a needle from a device for withdrawing

body fluid comprising the steps

- coupling a lancet (30, 130, 130') to a plunger (10, 110) of a drive unitina
form-fitting manner where either the plunger has a holding area (11) and
the lancet has a holding device (32a, 32b) or the lancet has a holding area
(131) and the plunger has a holding device (132a, 132b),

- moving the plunger from a resting position in which the needle of the
lancet is located inside a lancing unit into a position in which the needle

emerges from an exit opening of the lancing unit,

- moving the plunger back in order to retract the needle into the lancing

unit.

19. Method as claimed in claim 18, in which the lancet is coupled to the drive

unit by attaching the lancing unit to the drive unit.

20.  Method as claimed in claim 18, in which the lancet and plunger are

disconnected by removing the lancing unit from the drive unit.
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24.
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Lancing unit (20) for attachment to a drive unit comprising

a lancet (30) having a needle and a holding device with holding elements (32a,

32b) to make a form-fitting connection with a plunger of the drive unit.

Lancing unit as claimed in claim 21 having a sleeve (40) in which the lancet is
arranged wherein the sleeve has a taper by which means the holding device is

at least partially closed when the lancet is inserted into the sleeve.

System for withdrawing body fluid comprising

a drive unit (100, 100") having a plunger (10, 110) which is moved from a
resting position into a lancing position in order to carry out a lancing process

and

alancing unit (20, 120, 120) containing a lancet (30, 130, 130') with a needle
which in the resting position of the plunger is arranged within the lancing
unit and is displaced by the plunger when it moves into the lancing position
in such a manner that the needle at least partially emerges through an exit

opening (41, 41') in the lancing unit,

wherein in order to carry out the lancing process in a longitudinal direction
the plunger and lancet are coupled together by a form fit by coupling a
holding device (211) to a holding area (232) by a movement at right angles to

the longitudinal direction.

System as claimed in claim 23 in which the holding device is dimensionally

stable and has an opening to receive the holding area.



