30 APR 2005 -1 System for w thdraw ng bl ood The present invention concerns
a systemfor withdrawing body fluids froma part of the body in partlcular
the finger pad by producing a small puncture wound, In the fiel d3dkAPR 2005
clinical diagnostics it is necessary to obtain sanples of body f|UIdS in
particul ar blood sanples, in order to-detect constituents thereof. If a

| arger anmount of blood 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 anmounts of sanple in the
range of a few | or less are necessary to deternine analytical paraneters.

Such a pro&g%porlﬁﬂﬁﬁg gggwc}ﬂ w despread for neasuring the blood sugar

| evel and I's al so used for exanple to determ ne coagul ation paraneters,
trlglycerldes HBAlc or lactate. In the field of d| abet it has _now
become accEht presentarienten FoRceHRsARstemsfor Withgrinirg b R ERACTEN rRatpdr | evel

(so- calle e% ﬂfﬁé}ln&%}{}g)ﬁngaggﬁb%ﬁrgassﬁ%smam us@hretwdilfed sugar |evel

which is w e nornm m ni steri ng cal cul at ed doses of

insulin. If |n contrast, a diabetic becones hypoglé aem ¢ he mpy becone
unconsci ouln mtﬁﬂldofrﬁhylcekﬁémﬁwltls negessAnptoRbitR Senples phbodftuids 11 on t he

other hand,,.a pa} BI%BEI éle? fn$ BP&Q to 488k cbﬁi\ﬁ‘?uen‘ﬁ@ﬂﬁrbof'ﬁa 128 Bir@int 4i s can

lead to sef;ous second suc 0ss of 3@ gangr ene.
Smal | and blagshstmqhaﬁrﬂlltels biuady co&ietcwdr‘aﬂm sysimg eesichd JPXIPF%@!HE anci ng ai ds

that can bgﬁ:cm ¥1o3BYedsEl H@WeVeroﬂ?l@ g@fdetﬁtll? Y prlell URRALOK isRe i dllchand

nursi ng st are now comonly used to wt draw the blood required to
neasure t henltylsmﬁ agu-‘g@fﬁs oflsemele in eeranst 9f sfygtbaplepore RpERERAR ng

interstitiglief agkﬁﬂaebe%srsugmgk&%eﬁe;gﬂér}?%wdh rEHd'fBP' pl e be used

to carry out suc n energi pr obl in thisg fieldis
cont ami nat nmqsxamg ﬁhﬁ}?lﬂosi Sbgﬂfl!@’éhaﬂdalﬁﬁé%9 usechfor GEATHPlE SAABEENEE devi ces t he

lancet is SJ ﬁ'léﬁlgltsnetgléﬁvuﬁdes:[ﬁﬁAhm%&gtepirnQEgﬁﬁldofﬁ%eﬁ?ﬁ‘l’ﬂa@ of the

| ancet whi c S ex cases can Injuries that may result
in inf ectlOn‘jbewnSééf@EﬁﬂIPyaqﬂﬁe@@@tG@EﬁP@%méﬁ}ﬂ@hb‘lﬁg d segar lveldsRty  bei ng
made to pggﬂu@onn@#nggﬁo%@h% ecsgé%tquéet'arum ﬁl@aﬁ iaeelwahwmfh i s

freely accessi b arl ous vari ants_of wi t hdrawal systens
have been tesrarnisdrrigs by edmirsieangealculated doses of msuhn If m contrast, a

diabetic becomes hypoglycaemic he may become unconscious and it may even result
in the death of a patient. If, on the other hand, a patient has a blood sugar level which
is too high, this can lead to serious secondary effects such as loss of sight and
gangrene. Small and easy-to-handle blood withdrawal devices, so-called lancing aids
that can be simply and reliably operated by the user or hospital and nursing staff are
now commonly used to withdraw the blood required to measure the blood sugar
level. Recently systems for withdrawing interstitial fluid have also been disclosed

which can in principle be used to carry out such analyses.

An emerging problem in this field is contamination and injury by used lancets. In
many commercial devices the lancet is removed or ejected after the lancing process.
The needle of the lancet which is exposed in such cases can lead to injuries that may
result in infections. Consequently in some countries attempts are already being made
to prohibit blood withdrawal systems in which the needle tip is freely accessible after

use.

Various variants of blood withdrawal systems have been described in documents of

the prior art in which the needle is protected after the lancing process. A cap in which



the prior art in which the needle is protected after the |ancing process. A
cap in which 30 CPR 2005 -2 a lancet is |located is described in3td1ﬁ
docunment US 5, 314,442. In order to carry out a |ancing process, BR {hcet
is pushed within the cap by a plunger or a simlar device in such a nmanner
that the needle exits through an openitd: After the piercing the lancet is
retracted inside the cap and flexible elenents on the | ancet ensure that
the I ancet needle can no | onger energe w thout the action of the plunger.
Systens based on a simlar principle are described in the US Patents

4 990, 154 angh &e Q188025 A0LLib0RIn hOLBERALK O 2 fAPRY! BALEN R0 0402452,
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a lancet t hEi® Bt de Bg Ggéﬂpwt?‘ﬁg '[‘SIOH“}\’PWE;V&{’C} ﬁaofrt}“?’e ttha

corrFI i ca}g eCthBPe?ﬁgﬂ:ﬂQ:aﬁﬁx@ﬂ&a ﬂama:psgbﬂ\t/\eﬁmﬁﬁéﬁ&]eaﬂedﬁebim& ue?%’ﬁmeﬂ rant s of
systens for rawi ng .ha J.C ave a pl unger
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carry out a |ancing process. The systens al so conprise a lancing unit in
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the %ys?gmst gﬁhe prior art and make them more cost-effective
and in particular to propose a design which can be miniaturized. The latter is
especially important in order to provide a system that operates with lancets in
magazines and allows a user to change a lancet that has not yet been used without

having to carry out complicated handling steps.

The said objects are achieved by embodiments of systems for withdrawing body fluid
which have 2 drive unit with a plunger which is moved from a resting position into a
lancing position in order to carry out a lancing process. The systems also comprisea
lancing unit in which a lancet with a needle is located that, 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 2 manner that the needle at Jeast partially
emerges from the lancing unit through an outlet opening. An essential feature of the
system is that the plunger 2nd lancet are interconnected by a form fit in order to

carry out the piercing process.



systemis that the plunger and |lancet are interconnected by a formfit in
order to carry out the piercing process. 30 APR 2005 -3 A char actsdt RBR 2065
feature of a formfit in the sense of this invention is that it enables the
| ancet and driving plunger to be coupled with little expenditure of force.
There are two basic ways for achieving3a formfit. In a first variant the
| ancet and driving plunger are coupled by dose fitting in such a manner
that a holding elenment is enclosed. The formwhich doses is referred to as
a hol ding device within the scope of the invention. If the hol ding device

is Iocat edg&ghmaehm&mim dﬁfﬂn‘ﬁt%ﬂﬁ'q%%hm@ﬁw@nndm' s i @LBRBHe but if
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direction of the lancing movement after the form fit and the movement of the driving

plunger in the lancing direction as well as in the opposite direction is converted

without any tolerance into a movement of the lancet. This can be achieved when the

longitudinal extension of the chamber in the closed holding device is identical to or

only negligibly larger than the longitudinal extension of the holding area (see figure

1). In another embodiment of this variant the longitudinal extension of a recess in

the holding area and holding elements on the holding device correspond in such 2

manner that transport in the lancing direction is possible witheut essentially any play

(see figure 2).

In a second variant of the form it the holding device and the holding area are
essentially dimensionally stable and the holding area is enclosed by the holding
device, the profiles of these two units moving into each other. Since the units are
dimensionally stable, 2 complete enclosure is not possible and the profiles must be
open to such an extent that they can be moved into each other. This joining
movement {of at least one pzth component) is at right angles to the lancing direction

resulting in a connection which is z2lso essentially without any play in the lancing



device, the profiles of these two units noving into each other. Since the
units are dimensionally stable, a conplete enclosure is not possijj gpgams
the profiles nmust be open to such an extent that they can be noved Into
each other. This joining novenent (of at |east one path conponent) is at
right angles to the lancing direction -rfsulting in a connection which is
al so essentially without any play in the | anci ng 30APR2005 -4 direction
(see figure 4). Finally coupling can al so be achi eved by a novenent having
conponents at right angles as well as parallel to the |ancing direction
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to the preferred drive mechanisms of EP 565 970 and US 4,924,879.

An important aspect of the invention is 2 lancing unit containing at least one lancet
that can be removed from the drive unit. The lancing unit comprises 2 housing in
which the lancet is arranged in a resting position. This prevents the Jancet causing
injury or being contaminated before or after use, The housing can be designed such
that a single lancet is located therein or the housing can have the form of a magazine
containing a plurality of lancets. Usnally the lancets in a magazine are located in
separate chambers to prevent contamination of unused lancets by ones that have
already been used. The housing of the lancing unit is advantageously designed such
that it can be attached to the drive unit, For this purpose the lancing unit can for
example have the shape of a cap which is mounted on the drive unit. Such
embodiments are described for example in the documents US 5,314,442, US
4,990,154 and US 5,074,572. 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



separate chanbers to prevent contam nation of unused | ancets by ones that

have already been used. The housing of the lancing unit is advaqg@ggg iy
designed such that it can be attached to the drive unit, For thi's pu ﬁ@ e
the lancing unit can for exanple have the shape of a cap which is nounted
on the drive unit. Such enbodinents are-described for exanple in the
docunents US 5,314,442, US 4,990,154 and US 5, 074,572. Enbodi nents are

al so possible in which the lancing unit 1is pernmanently connected to the
drive unit or is an integral conponent of the drive wunit. This can be
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use. However, thin foils can also be advantageously used which are pierced before use

by the plunger or by the needle tip so that the user does not have to carry out

additional handling steps. Such foils can be already manufactured as a part of the

manufacturing process for the lancing unit which is usually an injection moulding

process.

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
rontamination is described in the application WO 01/66010 to which reference is

herewith niade.

One or more lzncets with a needle are located within the lancing unit. Apart from
devices that may be present on the lancet that enable 2 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 a2 main body made of plastic in which 2 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).



by an el astomer which is renoved before the lancing or is pierced during
the lancing process in order to expose the needle tip. Such a protection
of the needle from contanmi nation is described in the applicatigﬂ / 5

01/ 66010 to which reference is herewith nade. One or nore |lancets with a
needl e are located within the lancing ufirt. Apart from devices that maybe
present on the lancet that enable a formfitting connection to a plunger,

| ancets can be used within the scope of this invention that are well-known
in the prior art. Such a | ancet usually has a main body nade of plastic in
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s diTT gyl dn LR A6EP %.{Jﬁﬂzs a retraction of the lancet is problematic in systems which

utilize a press fit since this can detach the press fit. Although the locking device

described in WO 00/02482 solves this problem, it is difficult to accomplish

technically. In particular it is difficult to establish such z locking devicein a

continuous manufacturing process since even slight variations in the material or the

process conditions can result in a loss of the function of the device. Another

disadvantage of the device described in WO 00/02482 is that the locking occursina

path range which serves to puncture the body. The fluctuations in force occurring

during the locking and the vibrations have a disadvantageous 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 from the drive mechanism. In contrast a form fit between the driving

plunger and lancet according to the present invention enables the plunger and lancet

to be connected without having to apply a particular force in the direction of the

puncture and moreover the form-fitting connection can be advantageously utilized to

actively retract the needle after the incision. This zbility to actively control the path-



technically. In particular it is difficult to establish such a | ocking
device in a continuous manufacturing process since even slight xfﬁiﬁQEB?S
in the material or the process conditions can result in a |oss fhlke 0
function of the device. Another disadvantage of the device described in WO
00/ 02482 is that the |ocking occurs in-d+ 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.
Anot her di sadvantage of the device is that the needle renmains in the body

after the i®ghshAaR 204 |l ' racted, The, needle .is only
retracted when the ca de?‘é]@(rg n@%&éxfﬁﬁéﬁggnﬁﬁééﬁﬁgﬁH’ﬁﬁ’i“ﬁﬁ? b FarEght r ast a
formfit bedwesth vamgliticipeimg pl unger and | ancet according to the present

i nventi on enables the plunger and | ancet to be connected w thout having to

apply a p?‘er:EéJU%r-cﬂaﬂ{ (:sg,*chlq,c%%%asgg%gg&iﬂ%%g%‘lvtigswﬁ%&g@_ re and npreover the

formfitting connection’can vanf ageous PIRe®f Yel y retract
the needl e @Hpbrg thearivade SiedanceThirpreoifitiitg/(a),doddig (9 layid ¢oxin F@ing e pat h 30
the drive unit ‘enables the

APR 2005 - I, - | {
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| ancing to be carrie
curves are lamrshis reletretnfitoine thiel positionfin giich iBistheld HylehdMi@g RS @k or £0OUpl i Ng t he

drive to t : ~figtin .1 ocki b d formfitting
()% 1t cap bl Eahe btk oPd R debif e Biet incPieses nipetios Peimaerases

subst ant i aldegreasesagain hfier Iodriogtinitlse cast efsem it @nlytveey HRE] fok@8aien Whi ch it

Is held by ol di t 1.0l spr.in In the case of a | ocking device
the force irﬁe(c:ér}‘e%rgé&;g]ggki ng Mlélgf%&gpﬁséo&%{:jer. decreases again after |ocking.
In the case of a formfit only very snmall forces are necessary to nove the

hol di ng el eWntker propetheithe farot fitsrccqrditpan e inbedtitl Yeebmes AgpaaGE e i ng to

the inventi SRS nt i rison with the docunent. US
3, 030, 959. C:aﬁlpgﬁgappar a eﬂ@%ﬁ%ﬁ&t g]is g°3t%§£?ﬂ?’§nt5§P“ﬁa{5é‘ﬁ59de§éa@g%i ch are

arranged i Fagntredlas whitblade suoged &i v aiby anyhdd siag@isively by@\dgpinki ch is
Caused by (BB RRBHASRREIC) iop oPUihot st B AR PO o
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direction) is not defined. In the same way as the length of the protruding pencil tip

can be freely selected by the user in the case of a propelling pencil, in this case the

axial positioning of the needle depends on the adjustment by the user, In contrast the

lancet and drive unit have matching holding areas and holding devices in the case of a

form fit. The geometric design of the holding area and holding device enables the

axial positioning of the lancet to be defined and thus enables an exact control of the

puncture depth, Thus the use of a form fit aveids a force peak in the axial direction

when the lancet and driving plunger are coupled together and also enables 2n exact

axial positioning. In the case of a form £it, a form (holding device) encloses another

form (holding area), In this sense enclosing means a movement of parts of the device

at right angles to the lancing direction and also alternatively a form fitting

interlocking of two shaped bodies whose shape does not change, In a preferred

embodiment the holding device is open and closes around the holding area when it is

inserted into the holding device, This enclosing can oceur in particular as a result of a

longitudinal movement in which the longitudinal movement is converted into a

movement of holding elements of the holding device having components that are at

right angles to the longitudinal direction of movement. One method with Practical



can be freely selected by the user in the case of a propelling pencil, in
this case the axial positioning of the needl e depends on the aﬂhust Et by
the user. In contrast the Ilancet and drive unit have natching g@
areas and holding devices in the case of a formfit. The geonetric design
of the holding area and hol di ng devi ce €habl es the axial positioning of
the lancet to be defined and thus enabl es an exact control of the puncture
depth. Thus the use of a formfit avoids a force peak in the axial
direction when the | ancet and driving plunger are coupl ed together and

al so enabl eggan 18%aet achierii th&%htrérﬁ@h%ga1dn?1tﬁ3‘ﬁaﬁﬂ§@erﬁ’gnt?ntt)%rtﬁ'ng\"e}se a form
(hol di ng device) encI oses another form (holding area), | his sense

encl osi ng MEMRYSMENTS @ ALt oS l%ihﬁémlﬁﬂﬂﬁ icg byimeeans afthpﬂ:giﬁtUéxmgl es to the

I ancing dir f?xQn %Qlt Hatle @s]é&gmsgé ﬁotlfrgg 1111 Bh?écln?l loglg

two shaped ose pe does n

t he hol di ng tidremdcn@tlosl}oqséaxs emdminasesly apmmmchaheelhbudmr@nmbdxanhﬂn it s
inserted in | articular as
a result of wlog%]lon Itu %5 %Aé%ggln%lwn%ltﬁggﬂocﬁ}{aﬁ ﬁg ‘8%?%%‘6'? ﬁﬁ?’?m)verrent is
converted i chanal dmmmiamt'e tofberadiadiy ngthed dosed kxcurhfetdrgishoirflicadf dlevi ce havi ng

| d d f
roveront . - oseebRP e iy Al BRO ARl Ro s e BBATEBE NP achi evi ng

this conver sci:cpmre@ﬁvtaWhldmghOamﬂmaﬂxcennmaermherrdcmcasctransver se novenent is
to insert or slide the holding device by neans of the |ongitudi nal

novenent i nt s . a, Sl gev (see fi 1

this connec oﬁm&?g?sebrqgaﬁiggz{‘ag% tiﬁglr“glfi g@c{e?lge Bgﬁ@f&ﬁ FVQ%S%% E%hannel S
but in generﬁghreczjaﬂndi sn ﬂohamnplahench&k\dﬂfoydﬁ:wﬁm@&eholdﬂngd!mdednmgl t udi nal
direction. Ln ade %ﬁ)nrpe(itl on a channel does not have to be a body with a
cl osed circunterentiar &urface. If for exanpl e the hol di ng device has two
opposi ng hooks as shown in figure 1, it only requires two walls whose

di stance t o Toa@raemtinesntitecs dades cutitetdddy figossi bility is to dose the
hol di ng device by releasing a tensioned state (see figure 2) which can for

exanpl e be aehireyatholy sMYhiG vb&r{sugg agqgf%hfigaw Qhoﬂﬁ’g&ﬁe‘rﬂgﬁ?ﬂ gerannel .

The present I"nvention is furt er e ate |gu
Cr oss- sect i 4ft vi ew t hrough a | ancing unit haV| ng a hol ding device on the

Figure 2: Cross-sectional view through a section of the system heving a holding

device on the drive unit.
Figure 3: Cross-sectional view through the total system and operating steps.

Figure 4: Section of the system with a dimensionally stable holding device on the

drive unit.

Figure 5: Magazine of Jancing units.

Figure 6: System censisting of drive unit and Jancing unit.
Figure 7: System having a dimensionally stable holding device.
Figure 8: Force-path diagram for various types of coupling.
Figure 9: Lancing unit with a sterile protection.

Figure 10, Barrel-shaped magazine.



| ancet. Figure 2: Cross-sectional view through a section of the system
having a holding device on the drive unit. Figure 3: Cross-sec io‘ﬂ-?l ﬁéi ew
through the total system and operating steps. Figure 4: Section l%g
systemw th a dinensionally stable holding device on the drive unit.
Figure 5: Magazine of lancing units. Fi-dure 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 - ShapesurRIRA, bisold MRG0T Flltfe SN, ottt hor ave
system accordin first Invention I n the operating
phases |, |lnvanﬁommtherqumt@gphewbyIbhul/dél Bigurs hbnlyshews partifil aspéras ofy st em
The figure t v, 0 t he
housi ng of tgﬂeegy ?‘vgﬁgﬁ ?}8%8\%&& Sﬁotwlé ?len%ur%pﬁrakﬁ%?%({@nﬁ?t ched. The
dri vi ng dehpn&angie&@eldmgl unit tEMhirh3b612070g usit20)tis stched yTisurividg e as a

d f h h
Formt 11t ngotsuarre DRaE 0 pd Y sd b n€‘.ﬁ%§ PR = ey Lei e B 50)

occurs and {HB. actual | anci ng process. cross-sectional views along the
| ongi tudi nal axis of the systen1in perpendlcular pl anes are shown for each

of the thre hows that he ancet (30)
is arr anged%\ifl\ngpﬁ?s?%hos eev é‘;u%ﬁX)Sﬁ%ﬁ cerfl %@6?‘7 é’é <R i n body
manuf act ur edriFingrplyriges {10 aadclhalanewémé ofdiry andide aﬁhnalslaﬂahg phadessi Swbnj ect i on

2 hol ai ng deveEReeRanIe: fupd SF lRgSEhel 8 S fBke PIFRORRE hooks”

(32a, 32b), p»henamrshmpmﬁmmmo(ﬂ;emries;)hmen'hettﬁmmofmeéamﬁmumth.hickened

region at t .. end.of . pl unge i ch se as .a hol ding.area (11)
passes bet V\Eazlﬁ R }ﬁg{ﬁ(mslgfi%'&’g&mﬁge) ea@S)-}ﬁ‘ﬁiﬂcﬁt ééfé}%é’shzisﬁén? Eggd’énd of
the needl e fpnasstired fron plasticdrele pedlsi(bl)enide aflsteelwhbthie imitdtivganotlded

therein. The end of the lancet facing away from the needle tip has 2 holding device

comprising holding elements in the form of two hooks (322, 32b). When the plunger
(10) is inserted into the lancet, a thickened region at the front end of the plunger
which serves as a holding area (11) passes between the hooks (32a, 32b) and finally
strikes the rear end of the needle (phase II). It is also possible to allow the plunger to
strike the main body of the lancet instead of the rear end of the needle. However, a
direct contact with the needle is advantageous since the length of the needle can be
very exactly controlled in the manufacturing process and hence an accurate control of
the puncture depth is possible. As the plunger penetrates further it pushes the lancet
within the sleeve (40) towards the exit dpening (41) such that finally the tip of the
needle protrudes beyond the exit opening and pierces a tissue lying underneath, The
transition from phase 11 to phase I11 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 indsion 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 (322, 22b)
which grip behind the rear end of the holding area. The length of the holding area



strike the main body of the lancet instead of the rear end of the needle.
However, a direct contact with the needle is advantageous since3{herlghgt h
of the needle can be very exactly controlled in the manufacturing process
and hence an accurate control of the puncture depth is possible. As the

pl unger penetrates further it pushes th¥tancet within the sleeve (40)
towards the exit opening (41) such that finally the tip of the needle
protrudes beyond the exit opening and pierces a tissue |ying underneath.
The transition fromphase Il to phase Il shows that the hol ding devices

(323, 32D) A D fonRAGEA oGLASS 8L Blrhb ih @lelifidd AbRId debicefe  he bl unger

as soon as the l[ancet 1s displaced wthin the sleeve (40). The hal ding
devi ce on tdrsighahtemateh gre amothendh sush 2 auyT thit shedapsst castbe fraveplinMfer i n
such a man . : Py | ' bighgkicen! y
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i nci si on buin aakperedneet dnebles etongttdionl mpverhenticdtiedencsbintholansingby t he

drive unit ,.whi. ' i ' hS, J +the one
nond byt hedfSEpRth b EFRSHaT o o laH ml @enc B AR UF G BRI, OE
needl e and d&yridehehilpedablésafarm IR with thinholdingrarpe dfdhe ddve. Ade figares sbav of t he

hol ding area.. The,|length,of the-holdi oy - d the
| ongi t udi naﬁ%me eeshe Y%ﬁltoéfhai ]él]%q"ll%%’eorn n@HE‘{ﬁ%cﬁgﬁtgé@%?%ﬁgegg%?{(}e are
desi gned t ouprir cbgion é4ta) ot dreresilnofthishaperimgrthehotisd 24, zb) efnbelanctarde
driven in the lancin I rection wthout. . rr. of the
| ancet or tﬁrésﬁéﬁﬁﬁeﬁlb&dg{ﬁngge iainﬁfmallS ng%&rlgghg%ﬁggggﬁ (tal?]ea Haegg&ggpgc})lﬁgi t udi nal
novenent of lohbudiaaleds sueh i thelndding ardi (1 &L endosed. Baacpmoven telk i nto a

transver se nove t qf the el enents of, the hol di Vi Gge j € ables a
Form 1t wi PHCERBTRaRGTEEearte Sre fee pros Sh el ingh et BRI BrsRl o
sl eeve (40)whhk theRleged wheeisart @ded hpohby thd Huhgpellsdesongahadht o t he
upper region (40a a. r.esul t of I s taperi t 0 2b) of
the | ancet S‘F"g"e ﬁ&%@%&@iﬁ%ﬂ?ﬂ%‘%ﬂ "’ts}ﬁgl léﬁgg%t?%g%r%\llqg %fﬁlﬁ%gies n?l eeve in
the directi pijugfortddatzrhioagod cedisadiby apicsrslidndcdRitipt be hakeiingfatiedy (11) is
encl osed. It has proven.t.o Qe articul arl ant.ageous i t he
| anci ng uni P“(%‘fﬁéﬁj’é%?'f‘ha% Bgﬂgﬁ}%xﬁéfégveﬁgwﬁ%q%gl\{e %ﬁ‘ﬁ?eﬁﬂlgh(tg?gﬁ’gglsgﬁ\?\hen it
i s not act echatipioshdoks i hea, priirigee a sHhilderovidch eststohan edpeof theenitidleirsgidrocat ed
wi thin the ve (40 nit is t actuat ed .and thus resL$: N0 injury
or contamin 4@&%‘%&%‘%&5& eggeatapggiﬁ@e bélglalogﬂﬁr‘bq(ﬁ(‘?ﬁ%n t%%%gécp Ec?‘sn
ef f ecti vel ysuch a menner 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 lII 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, If and Il 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 znd lancing unit are



prevented fromsliding through the sleeve towards the exit openigﬁ]é41® by
the fact that the hooks (32a, 32b) have a shoul der which rests

of the mddle region (40b). The sl ope 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_{prce, but on the other hand, an
unintentional sliding through is efficiently prevented. In order to
prevent the |l ancet fromsliding out of the sleeve in the opposite direction
to the lancing direction, the enbodi nent shown provides a w dened part

(40c) at the _lower end of the sleeve and _a .correspondi ng, wi dened part
(30a) at {Ratcheaat %ﬁarwn%f@tﬁlﬁﬁﬁuv%ﬁﬁ@efh% S8 \RGAFFA FOMPIEIN o 111 ¢ he

needl e ti poﬁt%d%%élhn&hé bhi éﬁd)qassdh%%%f gﬂ% yynﬁraﬁahearhs)géﬂdmls area (11)

strikes the end nee his is ant ageous since the shock caused

by the i n‘fjﬁb@dlmt mhatrrhc ploneer hep tq wavel thienghye rlsivelydongprthdn erdssue whi ch
thus avoi dg ¢, n&ga a&&@gi&%véym alvah dA% ?stﬂlmheﬁﬁﬁm sGkatdd t he
eferre &

i nvention | t @{) at t syst emils Sl gned S at after
phases |, qoplldn qtsige éwcslmm sick that plieanptensegeeveren} isippsyibler act ed in the

reverse Aéc%?&lhgi} tﬁé‘ﬁ&t ﬁr{}?atm H}Fbeozld{&?ﬁ ‘{IEIY%S?{]@E %ﬁ%ﬁ%éxﬁﬂm fafget! ancet

and the | ancet ated co eeve. There are
two main Vapgaxinsin clcw;ﬂuﬁﬁlgewmre spm y movadienden Heeeplunger. @ 4 rst

variant, t Q@o:lﬂﬁlf%iaﬂg thedJou¥ﬁ a#l&} Lhe AR EH?&' t? Qhé":'ir;l-‘n]:e @fn@ah?éagg 2k BthIOaS

matched in s manner nit 'S Iocated

conpl et el yposigrangleccoriing maagﬂmeve:( @@prc{s@zﬁi&vﬁﬂ $irh q@rm@dlynenm
di sadvant age pfh LA heHRAM- TR divel fifby )ghh&nﬁe.' e KOPE e all Gidhdye! through
to carr

a relatively Iong pat out the ple cl ng process.
However , aﬁqcladvémadgelmgeﬂvh&tr théweonstruetépey. is | ocated conpletely outside
the sl eeve such that a transverse novenent is possible. Accordingly the

first varlﬁ@&ccmoh@ a36MRTL aga%fméae dﬁﬁ‘eqnmﬁmmm Tlm@\mmt esbm&%t

magazi ne in_which various sl eeves are successi vel éﬁnnve under the plunger.

In"a secoridipgeredddt roddbe grivagpivhaymoldingdevige Udke 198bt-égwre 2 ¢louni t

al ready regldhis$hd ftesof m%ys&énq Whith @ﬁ&q&g AR the 1a91fa@caﬁnldbepﬁo@}asn thewar ds
phase Il11. | n such an enmbodi ment pat h which the plunger has to trave

through caffiteikepe comrepuenuith %Fmoﬂgnem é‘dﬁh‘F% athayta&m%&o@wéa&w or the
construct i @fit which moves the plunger (110) in a guided manner. The front end of the

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) {ora
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 Jongitudinal 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®



Figure 2 shows a second enbodi nent of the invention in which the | ancet
(130) has a holding area (131) and the drive unit has a hol di ng degisee 005
(132a, 132b). Figure 2 also shows the area of the systemwhich is used to
hol d the | ancet but does not show the drive unit. In connection with this
enbodiment it is also advantageous tojpse a drive unit which noves the

pl unger (110) in a guided manner. The front end of the plunger carries a
hol di ng devi ce conprising holding elenents in the formof two hooks (132a,
132b) which are connected together by a flexible bridge (133) (or a

joint). The arrangenent forps. a rin I nt. In phase I, these hooks are
spr ead sl%@é‘nt%“?hlq}@ardeﬁﬁhgdH‘r%pﬁglf’%s’%géﬁﬁx‘a‘?oweg’té BAp P(aitlﬁ')] When t he
I ancet (1 RFY @ 71 Prsdttdthyiroaghy ad0ygai nst a
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the holdi A AmbdPEP@10708 DEri ARG leHdiohBle ﬁﬁk%&%&ﬁ@a@ﬁl&lﬂgdéﬁe@sses are

essenti al entical so that i s arrangenment can be used to.carry out a

gui ded, essmprising|tyo biokding elementaniaithiy SP‘Tﬂf&éﬁ‘ﬁhoo ka(L9a; F320p; As AeeBdYi nent a

| ongi t udi S FPRMBAGELibAR 28 transver se
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novement % enent Figure 3 shows a system according to the
i nvention ﬂbabbd:miyt(hiﬁ fogrieift-Qn thg sidecyphe h@]ﬁi‘qnﬁﬂ:?‘ﬁﬂéﬁ@m garﬂse 2. The
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how t he r@pameyi be dleevet (169) is keptdn pesdon by meapsefiadpaas b4 bhecatd wéhepri ng
(170) is \éft{]etl&g dFﬁlEx% 3 atl{oas'?xﬁ{vgﬁ !a@)’&ﬁ"}g \E?t"\ﬂ'i@@ﬁ la‘?lfcett(hg(]pisldﬂ@ﬁged(lgllo) The

ten5|on|ng Fve epréssing the syr.e hutt (172) and
a sui t abl @ capéhdni Ebg reay ?raﬁ%fﬁchskpéﬁ hepapelding aiFel léiib’f‘l ﬂmﬂpqdﬁ@' Eur opean
Patent Appld &Hir%fhe\o&ctefeléziaem‘zbb erhe Mo dFRS GheQkePBAZ: Marrdeedidront end of

the drive unit din evice conprising twp hol enents, in
this speciths Gonband nes ( %I?gzéua'ficébﬁ)"’ee ‘%??ré%‘ﬂﬁg“é'kﬂdg gﬂ’ﬂ‘ﬂﬁ FPgure 2,
the hooks (i, ?H@ﬂ%ﬁ?&ﬂ: 15:99@'{3 fp@éteaed frof dianiREbRBny h@ecaanﬂ‘cﬂem bl e bri dge
(133) or ?n uoe-lnra.les by a tmsteof? Eylasncobodty (?23@0'%& In?féle E?thaev‘ﬁﬁ (121 ats g%as&%edge

for the narrow region of the Jancet and a region with an enlarged cross-secticn which

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

channel 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 3[I. 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 311 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 Jancing 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 stzge shown in figure 3111, the Jancing unit can be discarded or

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



(133), the holding device is held by a sleeve (140) in such a manner that

t he hooks are opened. The sleeve (140) is kept in position by nmeahaPpiin
spring (141) located in the driving device. Figure 3 |1 also shows a

| anci ng unit where a lancet (130) is arranged in a cap (121). The rear end
of the lancet has a holding area (131)1shich is gripped by the holding
devi ce (132a, 132b). The outer body of the |ancet has a narrow regi on at
the front and a flange (122) situated between this narrow regi on and the
hol ding area (131). The tip of the lancet is protected from contam nation

and nechanical  influences a twist-off plasti y The inside of
the cap (152‘?5)%%@*10&* g&@%mem theapreiiondg i HHTO 47 PR RSB and &
region wit bhain@nhad B8 8 LEHSvI el BfmWHIS corlndctdtl b bﬁ]ethfall? eceiving the

flange (122). A bead, (124) is located within this mngghed ?Egﬁ of the
cap whi ch préseng 5olding areassnd bolding deviees. Fipuenis s %Faﬂpﬁél ed

channel . T%l&%s%'%&@vmgoﬁnﬁbﬁ@i@ rr(elﬁ%ledﬁ" 261 SESMERL. The ﬂEé\@QZ&l}}(hlés t he
sl eeve (140) of the drive unit when anC| uni t ed on the
G e uni t 3 thinicsosrisda 38T ek helds et nsgl ARG Ghede s TRUTSEL  Vihen

the sl eevew@ﬂ%refe?alﬂ#‘%%heﬂ%%cm(mteﬁﬁne a%'tﬁ@?{éd(e]@ﬁ')oﬂd[k@ 1HQJ hdiig. Devi ce is
rel eased such that i1t° can surround the q‘jg%? of g ancet as shown
argm&rcag%

in figure Bithe Tﬂﬁﬁvéywélhﬁhlwmfﬁ@éh’aﬂ éhe FGF fyeet HE butt on
(172) and tsl\%v% an G0k c&b@e M&E@C&dﬁ{‘ﬁg tH@fahuﬁ% %%ce&fsuaﬂ Shdt@ChdedleA | ancing

process is then carried out wt devi ce own in f| re 3% R% ?Ia0|ng
the front slﬁrﬁapestthm@alééqm )em@psmpapfth@ﬁeavetwgl@e@‘a e (A unit is

activated by 3Gt uakiag nggﬁ ﬂa%fgﬁ%%we Lp%;tgﬁaomﬁdeaml P41 ) REQRESS | S

conpl eted the cap is pu rom in the directign of the
| ongi t udi nah ikgstEnihpelded belding are (232). Fangechzpice) stabjlipatins thraexilabes 124) so

that the CQ@%;%??{@&Q%%H!Q?%%JI&H?Q&Q (ﬁ‘ﬁ)l.l E@tﬁor?%hﬁfedtﬁrpi’mehhﬁnﬂap In the

st age shovvn anci n uni can carded H e used
for furthelirpind|Theqepdlosendesbahddin %Gb?‘feﬁg’ ropghanangtiepaigiptfaceio ApR

2005 - 13 BigilcalcdoShiPiRari dfRithdkeRos BEaty He ﬂé@@lehﬂ‘ﬂ@é’ﬁr'&@ﬂf tl.h@ shabiech t he
formfit between the lancet and drive is achle Haﬂ[f{%g tlng

connect i on 16 crEeRwrgea(3L) ofictmbrAimsnihasg ! ‘é.’ tﬁﬁ i ces.

Figure 4A ghovwhich én%l%té@%éﬂ@élalrgF%M(23%&;@%:‘3@&@@&@%& {s2%6%ni Thenhi ch a
nmetal needle (231) is |qcated

(250) whi cHan6F th haklinmgerire (1Bl eprrich b eobREsds BispBer i fbos
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 Jancing.

A magazine is shown in figure 4B which is composed of Jancing 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 Jancet and in turn engage with this lancet by

movement in the Y direction such that the lancets of a magazine can be successively



wall is preferably noulded at the sane tinme as the needle is noulded into
plastic. Due to the relatively small thickness of this wall, th0 APr 2005
mechani cal connection between the sleeve and needl e can be rel eased during
the | anci ng process such that the needle slides past the wall (250). The
exit opening of the sleeve is closed wifyh a thin foil (260) which is

pi erced during the | ancing process. The upper end of the needle (231)
carries an injection noul ded hol ding area (232). For nechani cal
stabilization the needle has a taper around which the holding area (232)

is injection nmoul.ded to prevent axiagl slippin The, needl e, can so be
hel d in ther%qeésedemgv theﬁgﬁbﬁm@re e OF SRR AREVEE A BRTHESIMEL 3br by
means of aatdggﬁmrggggecql@nt{gﬁgaﬂg/gob,emg%gll e in the area of the sleeve. The
driving plunger (210) of this enbodi nent has a holdlng device (211) at its

| omer end which enbraces the hol ding, area ﬁ n.a formfitti ng manner
as shown. THan alfepnatiye tq the cRBPRIRFCor&inLIe ﬁ(gmqs VEICHIEHUER AP YRR he

plunger is  disnlaasd magahh%e mndmelemeeeléceoﬁrmc %@'u%%ehb@arhﬂidjl ng

device (211) can be | evel ho| n area gﬁ ,.and can
be engaged bwammmieh%bnaﬁgw&rreat Bt fﬁéﬂuﬁée@v gnlgyF iSrHj‘IPPSte £ dfivigat
angles to ?‘I\ﬁug@i‘l‘cﬁ &im%:neha@%ﬁgloﬁ &sﬁng:] o‘kBSetheEr?Q*hic‘hrh Pssdpafsrithg. After the

form fit hieved hi s nanner e needl e can prop el{)%dly y the
pl unger (2hoidingarenef theilarget isgrovfed &mw%gﬂvéﬁawﬁqhéa‘i ‘E‘ée‘é.‘@f‘lt PYPIREt r act ed.

I'n the exanp) ﬁoﬁ%‘@ﬂo&e‘&%&ﬁllﬁlc@ﬁo IR RAINAUrdinS chBPeat a NaRing PreeRsSH the
(depression) I1nto which a proi ecting part of the hol di 32@ evi ce engages

during t he Zdimgstionglf Saedrivingplunger is pothadavelaf e lancat ngha ecdisgrtiop ther

wi thout es @mh &f ofl tAP LNk inA BRAFRLIRE
shown in f?lgﬁir‘*éggks‘}{“ Pkﬁgkﬁ%ggﬁ%éﬁ&gin%hﬁg (t)}dntlﬁt gdn 2218) ac H%Fél ng to

figure 4A wq@rﬁeql‘éﬁém@tf@ bmeogﬁﬁsmhﬂa%@ggwttéﬁﬁﬁamonmg i ng

plunger  (Zl/MNneaR 290G Wdrke! BernfiQhdl MhcBle@BoRimddianbancattialy t he form
fit can be rel eased agal n by ‘novenent in the Y direction (perpendlcular to

the plane &tUifietgdaiichg). Wen the formfit is released the driving
pl unger can be noved in the X direction (right/left) to the |evel of

anot her | aggire 8RHow an bitdrRAGPEStetd doftdifing ]dn@ﬁigeimh)accdi‘ﬂmrferﬁgutdﬂ the Y
direction such that the |lancets of a mag a2|n n be S cceSS|¥gén§ 0 APR
I

2005 - 14 pribedepdiw (gperSh) HBOWG R it 1=E e HEbu| 20620 41F-Ar6e AF Mroved in
a posi tive g3niehbtheson 2 cHREFbE Y&t Fhe kbRt (JOVRE SRl HOVINB RS dpaced

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 2 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 aally
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
sirnilar 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



As an alternative to the coupling according to figure 4B which requires a
novenment of the driving plunger in the X and in the Y directio ’%ébR?m5
coupl i ng novenent can al so be acconplished by a novenent in th

direction only. For this purpose the driving plunger for exanple has two
opposi ng hooks between which a passageidor the holding area of the |ancet
I's provided. By novenent in the X direction the plunger can now be noved
fromlancet 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 hol ding area of
t he | ancet tramsfers fto formwardstrnaypmend th e chﬁwgt;ﬁ‘éngeaéf’&@t v&#%aﬁa&@ag by the

pl unger in:%?%*%éﬁ&ﬁf%ﬂ& on in a guided manner; as a result the plunger
carries oul 4 'anci hg nbvenent and al so actively retracts the |ancet.
Figure 5 shows an automated system contai ni ng Iancing_uni%s according to
figure 1. Thhdrivopivhevn $oldipgraseasBf0)sHinshidg lenang 4Rt crRPIMCERESS, 20

ete.) are gllfees Teiinct mlgregorgﬁgxg%bsgagm?@) HERUINOE s\elck forressagnveyor

belt (301) travel's ‘aroun p “apart roIIers‘EESZ, 303).aépe of the
rol l ers i sdowhwerthbgkin swficer Thueip contsinsiarsteeyaldd) hybichhes alagcet (€{dcessi vel y

noved throyghy a g@?%gi%?icgso% #HeQRd (c&ﬁﬁ

) ek e kipIThEholdmh
formfitting coup reving p lj’naaiea?%'(o%g) toe aellgnci ngou jg'? (20)

| ocat ed i ndetiteeofithalkinnet qooeipdnds tf 3@3plding dryicsh Hi2e, 33b) CAPEUEIs BB Fi gure

6 shows a drive unkt. te whi ] o det K61 858 TR Al eagfoWn i N
figure 1 i%s%(s)]hoﬂyseh?t Démdf?ﬁl&g%g%@{}g‘%ﬂgﬁméﬁqgrres_pénﬁgmtﬁg@t he Eur opean
Patent  Apptdocailished by dteachingrbe cpOUOO0O3hOdriving davise. dri ve system a sl eeve
(414) is axially rotated by pressing a press button (420) against the

tension of F.E’ng'i% nglg»ﬁ(%‘%/g%gﬁfé? Qﬁ&%n%béﬁﬁmﬂés WhRich s frdApliniikritiensi oned.

The sl eeve I n an osi'tion such thag%éhe,secon spring

(415) remanid thesyskan siwivinehgurn . Reseulsrariesenss isTRede PERkFHigRTEA Bk, the
SPring (41n)e LAARGAIhihE eeh BEME fhrElble 3 Snd AhaeBIThAS R QPR3 ©

direction to that o nsioning process. A groove is |ocated in the
sl eeve (4149 figuvei7diesadtrsimsunt RDAevith cowk (12Y) aika brepsé1 34 hd bexs s Miler (408)

POIIEE LI TR e e

propel | i nglGtrigyietsss. Tite paeapehtd gee pbdnpiefersblH mARR @RGS0t in such 2
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 1I 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



transfers its forwards novenent to the driving plunger (480) which has a
holding area at its front end. The drive unit has a hol ding aregﬂﬁ4aﬁﬂm
onto which a lancing unit can be nounted or screwed on. The | anci 6 &
conprises a cap (470) which has a surface for pressing down on the skin
surface- The cap contains a sleeve (474F. which has a |ancet (472) that has
hol di ng devices on the end facing away fromthe needle tip. The hol di ng
device of the |ancet corresponds to the hol di ng devices (32a, 32b) of
figure 1. Figure 5 also shows that a forn}fitting connection of the | ancet
and driving plunger i s already .acconplished b ,attachln the cap (470) to
the drivi rgddeldie devreispehigvedivathons weJsng A hwﬁﬁgpsaabyeﬂ ui ds

whi ch has aay ﬁﬁgﬁkﬂﬁ&@ﬁmwa&hdmﬁé%ﬁggmagh%ume Aso@ere 3. Particul ar

reference 1's mad description rive and tenS|on|ng mechani sm
for figur @cepraplished fur eomerseipanngs t-envithcrerraishending helding devicelpdshea | anci ng

unit (120'), 44 24 %%#%Q%ﬁﬂﬂgﬁu% ﬂgﬁfll (130'). There is an axi al

passage in the cap rou e |l ancet body can pass during the
| anci ng process The passa% and | ancet body preferably nmatch one anot her
£

in such a FigaiaRebovnafurthes mﬁmen@f@m seamaplitgnrg . dbeidryingdunggici ng
process 5%‘? R Y &afld SO 1éF3 m%{ Hnl@as a*l%cgﬁl?é}a?se{t%§1gnféh GRS its JJ%%‘E&D has a
at I C can

thread (1 Itsréar e e ScCr o & corres ndi ng
thread ( 12i7c§)e valich fis baeveen theblinted O fJces dithe BBoksqB24'/82b’) drirgfthepposite to

t he needl has o n the case sho |ns 13 ! whi ch
make a fo ?ﬂcF &PWTsﬁnﬁPFeenﬁgﬂE&&\é)mﬂéﬁP@@g?ﬁ?s ?nmfe??\g?‘%fé %H'EF '%il ced or
screwed omyy &s&rgaogkth&%yﬂeweﬁ%kstqu W)maaﬁesmlmhgsa%c@%% has a
recess or _ groove that has an axia nmber (134a) and a nenber (134b)

arranged apnerisifinof thmboads te hepessisd 2gpast Siqp@g:wfapg 931 the agpesidhel Bei ve unit
the pins @EbREnY afRWBMH %pu{e%lmﬂga&h wﬁﬁe&e@anﬁohﬁe S POME hidd) qand nove

through this grooYe to the level transverse part_of the groove.
Wien the deming2play-free canmstien eﬁfbe holdingrpyend fapeet in tyctiectigropin (131')

nmoves f70 flérlc*fl@%] e fRfreduM idX valy KE&H«? ihtRE K %v&érﬁtﬂ% Y&lcé@rdrivieg the
groove up 03|te end shown |§E€k§ure 71] the_ lancet (is held

axially by u’tﬂ’fé“ll?&ﬂ wfaéw-‘c%r (mpapufpctyrin arges apthys glimipagies et a

gui ded Ia kﬂ%tﬂpﬁﬁaﬁghndg@ﬁnb@oﬁ§ﬁ&hed out with the |ancet. Due to the
position of e pins In the transverse part of the grooves the | ancet can

SRR LY U R XN NEITEC R
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 2 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



3 0 APR 2005 -16 and hol ding device is achieved w thout wedgi ng or | ocking.
The coupling principle shown in figure 7 of the lancet and drivin | unger
can of course also be acconplished in a converse manner i.e. with 3d APR 2005
correspondi ng hol di ng device of the |lancet and a holding area on the
plunger or drive. Figure 9 shows a furfher devel opnent of the system of
figure 1. The driving plunger (10') has a holding area (11') which has a
circunferential slanted surface on its upper side which fits between the
sl anted surfaces of the hooks (32a', 32b') during the |ancing process. The
end of the driving%plunger rests on the end of the needle while pressing

I

t oget her t Pethe negflsvheRgarupctige i carmaginut as shevasindigar B Jirabis pUriofees on t he
i nner side,;qf. the:ho {esse ! S i | t he upper
lde of ¢ nit upidiostthe LRt Pl RASTLAYRG SR O SUL IIEHAD 0% e

end of t hepresens ¢hd diusoménfi oinngneaagipg ahrofiple theopamag tsb dimt tlie ¢instotheal di ng ar ea

and lancet _in the diyection of ancing. This fit regsul in _g.very precise
Mterfock Btseaeriine peidrtiesshAPeb Mk perBrihrseien it BeliBedit et For

( manuf act urdtngleds tleetatens ramdins bt thehéedi enatdake péedie tipglismiomgexpheed| (ageci ng and
return nDVEnent The hol ding device in the formof hooks (32a', 32b') is

al so desig %Hf§ach that the free ends of the hooks engage in recesses in
the sleeve (40'). This prevents the lancet (30") fromaccidentally

sl i ppi ng OHBfgued 11 Shewslaeeye-set®n) (firhee Showin feyspebivetviantfiguroB) ofa om fi gure
9A to figure. 9B the free.ends of the hooks are injtiall etached fromthe
recesses a 1 LG rERAT G af)e% ?ﬂ?‘énfeé%ﬁ‘?rgi% t&@élée ia?fbaa{i%&e/re %b%‘l‘(ci‘ “are pressed

t oget her hagazige eripblastnewnandetsac bheot s proatiie dieeiressisipbmbinadr, Fdradisencl ose

t he hol di ng_area_of, .the drivin | ungey ., Eigure 9 alse shows.th t he
needl o 1 pPRFESs HedtriyipEpRgsR” St rpaplehe prdydanigte 3 %ne%%*%rn{% e

pr ef er abl ybameledhap¢dbmegazivd showhiig fighie Enctasted likheravebrdt bartél puthothat

ef fectivel ent..C ' ' of ..t n , i B | | ast oner s

ar e st yr entn B BB SRR TS ik AR sroaTaD SR Re 16 B e

t her nopl asti ¢ pol yuret hanes, thernoplastic copol yesters and thernopl astic
copol yam des. Reference is herewith mnade to the international application

WO 01166010 with regard to further details of this procedure for
preventing contam nation of the lancet tip. In the initial position



- of figure A before lancing, the needle tip is located in the el astoner
which is pierced 30 APR 2005 -17 by the needl e when a puncture isgﬁﬁrbgﬁ%

out as shown in figure B. For this purpose the underside of the a

. (40') has a plate (36) with a central ogening. The plate prevents the

el astonmer from energi ng through the opening so that the elastomer is

pi erced when the needl e passes through the central opening. Wen the | ancet

is retracted, the elastoner renmains on the needle and the needle tip is

now exposed (see figure Q Figure 10 shows a cross-section (figure A and

a pergﬁsﬁ%ive view (figure B) of a cylindrical magazi ne based on | ancets

according to figure 1 and figure 9. Such a nmagazi ne enables new | ancets to

be coupled to the drive in a sinple manner. For this purpose the driving

pl ungdr carbybtem fox anthideavaa g fiodp Aurdtanpuengo a | ancing aid and the :

barrel -shaped nagazi ne shown in figure 10 is rotated |ike a revolver barrel

such that upused.] el s.are.noved into.t si.tion fqr. coupling to.the
ar i ng.pl g nit oA GhsSinger B ap e Ton e e P R S AsOPP
fluid conprih&l M@néindpoYi€iodth brdekQ carkPOu) a havinggracgt siger (10, 110) which
is noved froma resting position into a lancing position in order to carry
out a lancing process and a |ancing unit (20, 120, 120') containing, a

| ancet (30,2 laneng 13w ($0.i2Pn! 39 resmreingt labret 5% ke, 1384 mithe perslie vbithan thhe
pl unger is tﬁ@l}gﬁ 8.4 NG R .

pl unger V\:her%gl t° rmglec}gf4 %ﬁr}?gp{l%é’e% gﬁgaﬁgeﬁﬁiﬁgﬁ]ﬁ%&?ﬁ{ ?ﬁgn&g%rl L{}E:Ety t%‘ﬁe
needl e at |m@asger wWigntil sioves iahethgéanding poghomin exh roperr fbzt(the neadle 3t legstt he
lancing unit, wherein the plunger d. e} s .pgether by a form
fit in or deFFarP%ﬂ’ceé??ryesotu OLg’h zfrg%étl gnbllré'g@gs;sl, ﬁélngg?%gl Gt\yq%&rhp’fit isr

ea' _ized by a holding area (11, 131) of the plunger or the |lancet which is
hel d i n a fwhareihitht phopgananktlanbst aze boipdédtpeetder bea (G2afit B2dxded BRcary d82 b)
on the langet .or__the plunger and the hol di ng device on the | ancet or the
pl unger corpPTes RGP0 di ng el enents (32a, 32b, 132

and the form fit is realized by a holding area (11, 131} of the plunger or the lancet which is
held in 2 form-fitting manner by a holding device (32a, 32b, 132 2, 132 b) on thelancet or

the plunger and

the holding device on the lancet or the plunger comprising holding elements (32a, 32D, 132

a, 132b) which are in an open position when the lancet and the plunger are not coupled,

whereby 2 longitudinal mevement of the lancet, which 1s parallel to the pricking direction,
moves at least one holding element 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 and a form-fitting coupling of the
plunger and the lancet occurs and the holding elements are in a closed position when the

lancet and the plunger are coupled.

2. System as claimed in claim 1, in which the lancing unit contains a sleeve (40) in which the

lancet is movably located.

3. System as claimed in claim 2, 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 Jancet is moved towards the lancing position.



“a, 132b) which are in an open position when the | ancet and the plunger are
not coupl ed, whereby a |ongitudinal novenment of the |ancet, whiclg g &pp 2005
parallel to the pricking direction, noves at |east one hol ding el enent of
. the holding device transversely to the 1%ngitudinal direction such that

t he hol ding el enents nove towards one anot her and the holding elenents at
| east partially close around the holding area and a formfitting coupling
of the plunger and the |ancet occurs and the holding elenents are in a

cl oseq posisylst%r“n m@nrgeﬁmogg%ggfee pﬁmowaai%sy{mgmc B GOURL &fie igd%t bgm as

clainmed in aiml; in anci ng uni ontains a sleeve
whi ch t he drankettdenpvalig. | ocated. 3. Systemas clained in claim2, in
whi ch the sl eeve has a channel in which the lancet is noved and the | ancet

has a. aper; by neans of, .which the at.least one npvab Lenent. is. noyved
t r ansver sel ) Hb# ‘ilﬁglefjéﬂéseafm" o ngcg WOREPEE ﬁ%ulﬁééhgci tﬁlﬁ?aﬁlégtl Pis FmSH‘gl "APR

I8 nove
2005 19 4. rhysiemwlas: thkaipdtiathedne thé dfitrveugir.evi ous clainms, in which the
| ancing unit is detachably attached to the drive unit. 5. System as

clained inclaim4, .in which the plunger is _coupled to the l.ancet '

Corm Bt 1 g Rt F A B 4y PP AR Rl B ot (RPESeeed ep o
as cl ai med thelGlcignnidis@embdyed fliomithe drivéenypl unger and | ancet are

di sconnected when the lancing unit is renoved fromthe drive unit 7.

Systemas clainmed in claim4 or 3 .in which the hol di devi ce has.. | east
two flexi blgsted] %ﬁw‘éﬂ?&%%ﬁmr‘?‘o‘?}e”ﬂ‘bm}rﬁfgéﬁﬁh@@‘ﬁmﬁ’éﬁﬁ%é eisﬁ&“’%?ﬁ’ﬁg ris
coupl ed to diéiBedtandfdih mBve Byedr e msSanitiadriveitknithe @lugigss ik coupled to thadarcedevi ce
for adjusting the extent to which the needle enmerges fromthe cap. 9.

System as clained in claimi1, which has a magazine containing a.plurality
of I|afcets WhitTh?S ‘Q%Eﬁ“egé“gli’éfé‘e%%”r“x‘f?i }ﬁfs8(93&“%3)%&(51}%55‘%%eueﬁﬁeé?g%PWWet%ﬁri ve
unit.  10. Systrmenaaged feormbe tap.cl aim 1, in which the hol ding device has two
or nore holding elenments (132a, 132b) which close when the lancing unit is

pl aceqd on the drive unit. such . that the holding elemen hol e hol di.

B ea ot Ct nesirisit e e s 1, LR HatR e R 2R o PR BN o B 8P g
el ement s arendenneckddelpyowpleprd thg plielgemefthe Whive lanitoves t he hol di ng

el enents towards one anot her.

10. System as claimed in clatm 1, 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.

11. System as claimed in clzim 11, in which the holding elements are connected by a spring

element which moves the holding elements towards one another.

12. System as claimed in claim 11, 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.

13. 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 (1342) in the axial direction of the lancet
which is open at one end to enable insertion of cne 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.



12. Systemas clainmed in claim 11, in which the holding el enents can be
tensi oned by a tensioning el enent against the force of the spring eleq& ts
so that they are opened and placing the lancing unit on the driv
rel eases the tensioning el enment such that the holding el enents nove
towards one another. 13. Systemas claimed in claim11, in which a holding
device is located on the lancet or on t¥e driving plunger which has at
| east one ooV t re of | ancet which is open
at one endg{o e%ggégélﬁ%géfq)lfgﬁa@@ﬁgmgra&rir{o\,reglﬂulcmﬁpl}esn{gne | ancet or on the
driving plunger and the other end of the groove (134b) nerges into a groove
at right angles . to t@% %X|al di rection, 0 APR 2005 20 14. Lancing unit
(20) for attachAdficet GUahayinga n&ﬁfﬂf-'ae%ﬁﬁphdg?aw@ewq‘a%é@ld(mlemamm %
needl e and a ho o e a
hehNg deaeCs Mh’%er Ofcﬁ%xﬁr{?ﬁ I%Vél%%ger o?’%l\?% b9 y k‘he

formfitting connectlon with a ere
hol di ng el enent svharebyithe holdopesiepass bietin antupen pbeitibandien ghe/Rintinginitriot
attached to a drive u %i %& Lancing unit as clainmed in claim 14 having a
sl eeve (40) in ﬂﬁf%ﬁwﬂ 3PS arranged wherein the sl eeve has a taper
by which neans the holding device is at |least partially closed when the
| ancet is inserted into the sleeve.

15. Lancing unit as claimed in claim 14 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.



