Instrunment and system for producing a sanple of a body
liquid and for analysis thereof The invention rel ates
WOt2008/13¢92001 | ecti on of sanples of body |iquid PEA/EP2008/003355

all owi ng analysis thereof, i.e. determ nation of an
anal yte concentration therein. In particular it
relates to instrunents and systens for producing a
smal |l sanple of body liquid by piercing the skin of a
subj ect (human or aninmal) using a disposable | ancing
el ement having a skin piercing tip suitable for
generating a small wound from which the sanple is
drawn. Depending on the skin site used and on the

| anci ng depth the body liquid is blood or interstitia
liquid or a mxture thereof. Analysis based on
skin-piercing is inportant in several fields of

nmedi cal diagnostics and treatnent. O particul ar
importance is the field of diabetes nmanagenent. It has
been determ ned that severe | ong term damages caused
by di abetes nellitus can be avoided if the patient
controls her or his blood sugar |evel several tinmes a
day in order to adapt the required insulin injections
closely to the actual need for nmaintaining a constant
bl ood sugar level. This requires so called
"hHome- nmoni tori ng" by the patient hinself or by other
peopl e n@tstrnmghmdasy@%% faabrc;orue.hg laGmdi Bes bbaqam@aﬁd
fields of nedical dlagnostlcs and treatment w't

sinilar requirenments, infr@al ﬁsﬂﬁﬂﬁomnnltorlng, refer
for exanple to the regular control of bl ood

chol esterol and to the control of bl ood
coagul ati onparaneters. The invention is in particular
suist abltee bwentiot réliahe‘sttedth\eocdllemk}moﬁisamplesgof body liquid for
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Analysis based on skin-piercing is important in several fields of medical

25 diagnostics and treatment. Of particular importance is the field of
diabetes management. It has been determined that severe long term
damages caused by diabetes mellitus can be avoided if the patient
controls her or his blood sugar level several times a day in order to adapt
the required insulin injections closely to the actual need for maintaining a

30 constant blood sugar level. This requires so called "home-monitoring” by
the patient himself or by other people not having a medical training.

Other important fields of medical diagnostics and treatment with similar
requirements, including home-monitoring, refer for example to the regular
35 control of blood cholesterol and to the control of blood coagulation



to the drive and generally are disposible itens. After

triggering the puncturing novenent the |ancet is
woapisyism20n a puncture direction until it reaclR€3/ER2008/003355

poi nt of maxi mum di spl acenent and thereafter it is

further driven in a reverse direction. Many suitable

| ancet drive mechani sms have béen described. In nost

cases the driving force is supplied by a tensioned

spring and the | ancet drive further includes suitable

mechani cal neans for converting the force of the
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vvoun S|te in the lancéd skin. Therefore manual
"m | king" steps such as pinching, squeezing and

kneadlArﬂar\/\tmgg@nrfgem@@swnytuhﬁg ohgeimém Bxplapgst id@riven in a
required qui d. Finall

| qui PR et il B asrehmaPyRey oL Py apopigpement and

anal ystheresfiart iein furthercdriveasn seeserae airaotibrd |Manyrm11tabledamcet
the | ik Meciakii ha%lgdoefenedeea@deweswmwe@c&%ftgé Hﬁ\%? force

thereby. "I'n"or ? oduction o
| i qui ds aupplied bxaﬁctensgowt gpringdand they gneett Wé’enfa‘ﬁba'l Includes

"m ki éiﬁabl@@?(&fh%hncﬁfrﬂ@@ﬁs’iﬂoﬁ cHRIRNGRHE férck oPthedprBl into the
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rizng- shaped) skin contact surface surrounding a skin
cont aCAn (i)er nﬁarhg co%gl‘agrak QH% r&vg%aks rﬁn&ﬁf 393%&% @ ﬂe pain
caused by the pricking action. This pain and the convenience of use are
decisive factors determining compliance of the patient, i.e. his willingness
to perform regular analyses as required for maintaining his health. It has
25 been determined that reliable production of the required amount of
sample liquid with minimum pain highly depends on the reproducibility of
an optimum penetration depth of the tip of the lancing element into the
skin (see US-patent 5,318,584).

30  With earlier lancet systems the analysis generally required a plurality of
steps to be performed by the user. After lancing with such earlier
systems the blood did not readily emanate from the wound site in the
lanced skin. Therefore manual "milking" steps such as pinching,
squeezing and kneading where necessary in order to express the

35  required amount of sample liquid. Finally sample liquid was contacted to



in WD 99/26539 WO 01/89383 A2 EP 1 245 187 A1 EP 1

586 269 EP 1 586 270 While these approaches differ in
woeessa20ways, a common feature thereof is th&CTHERPR008/003355

skin contact opening has a relatively |arge dianeter

wher eby the skin bulges into the skin contact opening

formng a target site bul ge whidch penetrates to sone

extent into the opening when the lancing instrunent is

pressed with its distal end (i.e. with the skin

contact surface) against the skin. This bul ging action

(her eadrt ehalﬂﬁsidﬁrﬁélﬁdof aaragelysisi $ystdoul(ghich"Was Separate and

gener a ti.0 a r OVj

sanpl eé'?%ﬁﬁqrc?"b:}gg Ig‘f‘ 8% ggtec % {F'% gﬁalgé) YVQP &er*orﬂr%ed

squeezthergbuct i ng radi al ly i nwar dI y, a punpi ng action

i nvol vi ng axi al novenent of parts of the instrumsnt

etc. ldeally these nmeasures allowwith a gh success

rate (Iprosdes ﬂ@ﬂﬂ@fob%fﬁee?rot’%'ﬁ”%Sa@p'éﬂ'ﬁk"é's% |"(‘ﬁ‘1'aBF'"ﬁ site and

suf }‘ Ik Ctbeﬂﬂlbld_?tﬁBUﬂén@i -'Iﬁm{rmpj-'eselveﬁupd)mf|bq¥gre rmu@ét Il of which

“mlkin ain uir nt of inte

| anci G D peaeh o s EaitSdhpeR o 4 dbtal it &f earcing

i nstr unarUmemomavmgeabtogéneraﬂpamlsg-fsbapéd)e skianconiget yqpeface

sanpl e aL{Prrog%'iﬁé' oﬁlr?‘ﬁ&\}%ﬁ %@éwk% SﬁéﬁQaﬁaﬁ)égétéms %V{B?scnbed

i ntegr ferre T oposed plura
oflovarinant s V\,hl ch can be assigned to two types,
namel yA) "Two unit systenms"” having - in a single

i nst runeWOHRHRAE53Y - two separate units for |ancing
and for anal(ﬁsi S. T%/goi cally the units are noved one
after theVEiHEIES common skin contact opening (see

e.g. EP A,1 and EP 1 736 100 Al) B) "Single
unit syst n’g24g§§?§‘t1l ng wth a single conbined

| anci ng- %5 SIS unit suitable for performng
bot h func ons ? anci ng and anal ysis). Mst such

systens ¢pejaggophth integrated Iancing and

While these approaches differ in several ways, a common feature thereof
is that the skin contact opening has a relatively large diameter whereby
the skin bulges into the skin contact opening forming a target site bulge

20  which penetrates to some extent into the opening when the lancing
instrument is pressed with its distal end (i.e. with the skin contact
surface) against the skin. This bulging action (hereafter designated
"target site bulging") is generally combined with additional means for
improving sample liquid production, such as a mechanical squeezing

25  acting radially inwardly, a pumping action involving axial movement of
parts of the instrument, etc.

Ideally these measures allow with a high success rate (preferably better
than 90 %) expression of a sufficient amount of sample liquid without

30 manual "milking". This again is a requirement of integrated lancing and
analysis systems which, in a single instrument, comprise both, means for
the lancing-type sample production and means for the analysis. Such
integrated systems have been proposed in a plurality of variants which
can be assigned to two types, namely



anal ysis elenments. The two conponents of such conbi ned

| anci ng and anal ysis elenents are generally
worraesisaebur ed separately but assenbl ed by thePCT/EP2008/003355

manuf acturer or at |east before use, i.e. before the

| anci ng novenent is triggered. In the instrunment such

el enents are processed as a unﬁfled item In other

single unit systens both functions (Iancing and

anal ysis) are perfornmed by the same unit but a | ancing

el ement and an anal ysis el enent are provi ded and
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following publications:
WO 01/72220

20 WO 03/009759 A1
EP 1 342 448 A1
EP 1 360 933 A1
EP 1 362 551 A1

25  Even though several of the discussed systems, in particular integrated
lancing and analysis systems, provide improved results as compared to
earlier known devices, there are still substantial shortcomings. There is a
need for improvements with respect to several partially contradictory
requirements including ease of use, minimum pain and minimum

30 requirements concerning volume, weight and production cost.

With a view to this aim a first aspect of the invention proposes an
instrument and a system for producing a sample of body liquid by
piercing the skin comprising



reverse direction after it has reached the point of

maxi mum di spl acenent, a pressure ring surrounding a
woRkes3tent act openi ng and bei ng adapted for b@CHEP2008/003355

pressed agai nst the skin such that the skin bul ges

into the openi ng whereby expression of body fluid is

pronoted after the piercing ti§ of a |l ancing el enent

has pierced the skin, wherein the skin contact opening

has an opening area corresponding to a circle with a

di anmeter of at least 3 nmand at nost 8 mm and the

i nstrunment_includes a pressing force control device

for cont PdM4YRY the force acting between the pressure

ring and th y cel [
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| anci ng elispremepenetrates into the skin. Wth a given
adj ustment of the |ongitudinal position (i.e. position
in t he diar @eedsore oingt Byreundingng A0 esantact opanids tapd being
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| anci ngostig. Prior art approaches for overcomng this
uncertainty about the skin position and the resulting
uncertainty about the penetration depth include the

20 This aspect of the invention relates to the target site bulging when a

lancing instrument is pressed against the skin (or vice versa) at the
lancing site. While this bulging is favorable regarding expression of a
sufficient amount of sample liquid it causes a problem regarding
reproducibility of the penetration depth by which the tip of the lancing
25 element penetrates into the skin. With a given adjustment of the
longitudinal position (i.e. position in the direction of the lancing
movement; hereafter "z-position") of the lancing drive and consequently a
given z-position of the point of maximum displacement of the lancet the
penetration depth depends on the exact z-position of the skin surface
30 during the puncturing movement. Due to the bulging this skin position is
substantially undefined. It depends on a plurality of factors including not
only differing skin elasticity of different users but also including changes
of the (elastic and other) properties of the skin of a particular user caused
by influencing factors such as temperature, previous skin treatment (e.g.



follow ng: - Detection of the exact z-position of the
skin by a skin position detection device integrated
woi2nesai3tgee | anci ng i nstrument and operating f oPCEAR2IBH03355
by electric (capacitive) or optical detection neans
(WD 03/088835). Providing in the instrunment a
penetration depth reference el Sment havi ng a reference
skin contact surface which is contacted to the skin
(additionally to the skin contact surface surroundi ng
the skin contact opening of the instrument), for
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approaches Telp to achieve a reproduci bl e penetration
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they require a substantial expense in the instrument design and

20  production, making the system less handy and more costly. Therefore
several of the lancing systems designed for target site bulging simply
disregard the penetration depth uncertainty. This approach causes,
however, a much larger pain than necessary, because it requires a high
value of the penetration depth setting to make sure that a sufficient

25 amount of sample liquid is produced even with a disadvantageous
position of the lancing site bulge.

In the context of the invention it has surprisingly been found that an
excellent reproducibility of the z-position of the skin bulge at the lancing
30 site and thus an excellent reproducibility of the penetration depth can be
achieved if particular conditions are ensured concerning the size of the
skin contact opening and concerning the force by which the pressure ring
and the skin are pressed against each other at the time of triggering the
puncturing movement. This allows to use target site bulging and
35  automatic sample generation (without "milking") combined with a simple



automatic sanple generation (wthout "mlKking")

conbi ned wth a sinpleand i nexpensive design of the
wol2aeszi3mgposyst em The system wor ks wit hout a zPPO&iPRI0S003355

detection nmeans and wi thout a penetration depth

reference el ement adapted for contacting the skin

whi ch bul ges into the pressure7ring. Cenerally the

skin contact opening is circular and in this case it

shoul d have an inner (free) dianeter of at |least 3 mm

preferably at least 4 mm nore preferably at least 5
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I ncl uqhgge lzlimi?soiis lengﬂ]r%d%y a sqnegle pré:s%En%' force control device. Such a
device can be mechanical, in particular comprising a spring device which
is arranged in such a manner that its spring force acts between the
pressure ring and the housing. The spring device is preferably embodied

25 as a metal spring. Other spring-like devices are, however, known and
can be used, such as a pneumatic spring or a resilient element of an
elastic material. Hereafter the term "spring” is used as an example of any
such spring device. Preferably is pre-tensioned, as will be described in
more detail below.

30
Pressing force control devices operating by electrical means may
comprise an electromagnetic drive including a coil and a magnetic core,
in particular a voice coil drive. The control of the pressure can be fully
automatic or it can require an activity of the user. In the latter case

35 electrical means can be used to measure the force by which the pressure



in particular a voice coil drive. The control of the

pressure can be fully automatic or it can require an
wOo2008/M1929 of the user. In the latter case el e®CTIEP2008/003355

means can be used to neasure the force by which the

pressurering is pressed against the skin and this

force can be indicated to the 8ser by suitable

vi si bl e, acoustic or tactile nmeans, whereby the user

can adapt the pressing force to the desired val ue.

According to a second aspect of the invention, which
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m ni mum i nteraction tinme pe d required tor [ancing
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anal ysi s digplatem@agt 3 seconds. Preferably the m ni num
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- a pressure ring surrounding a skin contact opening and being

20 adapted for being pressed against the skin such that the skin bulges
into the opening whereby expression of body fluid is promoted after
the piercing tip of a lancing element has pierced the skin, and

- a holding device adapted for holding an analysis element in said
housing such that a sample of body liquid produced by piercing the
25 skin can be transported thereto for analysis,

wherein a minimum interaction time period required for lancing and
sampling a sufficient amount of sample liquid for analysis is at most 3
seconds. Preferably the minimum interaction time period is no more than
2 seconds and more preferably it is no more than 1 second.
30

This aspect of the invention specifically relates to integrated lancing and
analysis systems of both types A and B identified above. In such systems
the user interacts with the system by establishing a pressing force
between the skin and the pressure ring of the instrument. This can
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The function urlng i ncl ude
| anci ngstrwmra@horbfasmnﬂe @Pa\mms f%'ﬁ?@ frx lancing and for

(pref ecroabétm di rsediciant iaMidune of @Rimpleafot 1k érhﬁ/sﬁsaﬁflbnﬁample

The merbedl a’peé'lg?l&%ime?gﬁg%gﬁlﬁ b P gt durB e Farre

usier - i inclege feoheim, expressiomloy sdmpter qu'uids ﬁotmythehissdeibr@ferably

of t he Je@ﬁ)? rnllt'c%@rgag il dcgfﬂ@e%nle, Qrw]?hd %ﬁl‘l@:ﬂﬂ ﬁ%ﬁﬂ,fient

t he syste con useq e ac

tinme cﬁm¢mﬁ9fa@ﬂW9n whi ch in each case depends on

numerous aspects including the habits of the user. The

act ual |nteract|on time g aeral { varjes between users
1§ Y

and, eVEnMHR i3 aspistsmirelatedquantiyowigh 45 Hspeindgpendent, ie.
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including the habits of the user. The actual interaction time generally

varies between users and, even for a specific user, from analysis to

25 analysis. The invention teaches to design the system in such a manner,

that the minimum time for which every user must at least interact with the

instrument, is below the indicated very small threshold values.

The starting point of the MITP is a point in time at which the system is
30 ‘"ready for lancing", i.e. the lancing drive is ready for driving a lancing
movement of a lancing element connected thereto and the desired
lancing site of the skin is properly located at the skin contact opening of
the instrument. Depending on the design of the system a short period of
time may be required between establishing the status "ready for lancing"
35 and the triggering of the puncturing movement. Such a short
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of a lancing el enent connected thereto and the desired

| ancing site of the skinis prgferly | ocated at the

skin contact opening of the instrunment. Dependi nhg on

the design of the systema short period of tine may be

requi red between establishing the status "ready for

| anci ng" and the triggering of the puncturing
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and collects sanple after the analysis unit has been
noved to the skin contact opening.

Details depend on the type and design features of the particular system.
- In the case of a "two unit system" the sample collection device
belongs to the analysis unit. It can be a part of an analysis element
25 or of a dedicated sample collection element and collects sample after
the analysis unit has been moved to the skin contact opening.

- Inthe case of a "single unit system" the sample collection device can
be a part of a lance element, a part of an analysis element, a part of
an integrated lancing and analysis element or a part of a dedicated

30 sample collection element.

- If the sample collection device is a part of an analysis element or of
an integrated lancing and analysis element it can, in particular, be a
part of a reaction zone thereof containing reagents which react with
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such switching are known for example from WO 2005/084546.

25  Preferably the instrument according to the second aspect of the invention
comprises a pressing force control device which may be designed in the
same manner as described above with respect to the first aspect of the
invention. If both aspects are combined the instrument preferably has
only one pressing force control device. However, deviating from the first

30 aspect, here the value of the pressing force during the entire MITP is
important. By means of the pressing force control device it should
preferably be maintained to be at least 3 N, preferably at least 4 N and
more preferably at least 5 N during the MITP. According to another
preferred embodiment maximum values should be maintained during the
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manner as descri bed above with respect to the first
aspect of the invention. If both aspects are conbi ned
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25  The MITP controlling device need not operate fully automatically in the
sense that no acts of the user, such as manual triggering of the
puncturing movement, are required. Rather it may provide assistance to
the user, in particular by signaling to the user directly or indirectly the
start and the end of the MITP.

30
The MITP controlling device comprises means for detecting the starting
point of the MITP, by detecting the pressing force acting between a
pressure ring and the skin using any suitable means (to be discussed in
more detail below). When the pressure corresponds to a predetermined

35 minimum value or range this status can be indicated to the user by a
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user, such as manual triggering of the puncturing
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The erﬁ!"tap'et"ll?éb%ﬂaﬁgq’z%?r at”?§'gé’@lneral ly indicated to

the user by a suitable visible, audible or tactile
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below) and the duration of the MITP may be so short, that it may by
sufficient to rely on the "feeling" of the user with respect to the end of the
MITP.
25
The instrument may have some kind of fill control (as part of the MITP
controlling device) indicating a sufficient amount of sample liquid or
allowing an analysis only if a sufficient amount of sample has been
collected. However, in many cases such fill control is not required. Rather
30 the end of the MITP is calculated by the instrument using a fixed MITP

value (depending on the design of the system components).

In the context of the invention it has been found that substantial
advantages are achieved with integrated lancing and analysis systems if
35 the described pressing force between the pressure ring at the distal end



bel ow) and the duration of the MTP may be so short,

that it may by sufficient to rely on the "feeling" of
wot2aes/usen with respect to the end of the M TPPCTH#P2008/003355

i nstrument may have sone kind of fill control (as part

of the MTP controlling device) indicating a

sufficient amount of sanple | i{ﬂJi d or allow ng an

analysis only if a sufficient anount of sanple has

been col |l ected. However, in many cases such fill

control is not required. Rather the end of the MTP is

cal culattiesliabging hiestiunssnt uﬁamﬂie st gmaintainedi ndl drify watheetime

{he. contaraht oRe5n S bier iR kB TLRAIRRG  hl "

subst ant i o} ana?%eé%ﬁn@@eoﬁﬁtgpr%‘(@odlaﬁhhg an ta‘?mg g?%??stems

| anci ng an systens
f orce bemairtaininge this cpresaing foreg far a HAITH §?|ﬁﬁ n@ES-’rdUCe a

the | ancigigicieRfiy fa Wlurﬁ@@féﬁﬁp@'ﬁd@d' s mai ntai ned not
onl'y at the tine of lancing but also for a short

I Pt er ?Ct 'I@Ehep@lsb%@ tfgeeA @tafot@ft sy¥iehts) hﬂiuhaih}ﬁ@% MATRDGth Bhe
of integrate ancl SIS SySste
mai nt ai %I ﬁ@c"?qfr'fjs"rﬁ?%&sﬁﬁ@e P&a G%efmfez{“ r{%t f ke syre that

produce ahespébdition afrihe instramget (el itsnskiroEorsactppeningpelative to
In_the case pf w&sd%n@ FYe HOht oﬁ;{ﬁgetﬁso t@bﬁ‘%ﬁé@'d@glc@ is
?ﬁe de pressi ng

MTP with SCri . orce
i meor t antmavediakhe W@masappemeg position of the

instrunment (i.e. its skin contact openi }r;g) relative to
the ski n With sysieras ghtype B fingie At systemsit hagdeeptfaund that

anal ysi s ngiivtafmthg $ MIPR &dthttRe describéd rpr@sfsmgafétceqp @fpB@ant in

Wth syste f single upit sy
been fouf "Irhg’t aﬁ‘%‘pn?a? CRG aPREF! vﬁ?sftﬁ1 aé?CH‘@sé'Pl ag%feby
pr essi ng ihprogiagissiciioning dfa sufficieotr areourit®f abinple luid during a

p:%gm se Zshgr‘??teﬁéoogft%et he lancing tip, thereby

roving suctionrng of a sufficient anount of sanple
liquid during a short period of time. Furthernore it

has begpnbAHGE it Rad B@er@ﬂﬂh&ﬁ tHef cdrﬁ&t'dﬂ‘l’@h'\/@rﬁhoﬁﬂﬂht many
many users of integrated |anci nq% anal SI S \pllfo&
have ptS6H @Fré“fF%raFF‘Q RGN and A !YélseﬁYSt?JP SQVeg Feé'és to
for a rasihfairca eofficipat pressing foréeter arsdfficleat period of time and that
20 compliance with recommended rules of using the instrument is much
better with a system incorporating the features described here.

It has been found, that with suitable adaption of the minimum pressing
force and (preferably) also of the upper limit of the pressing force, and
25  (most preferably) the maximum variation range, advantageously
combined with a size of the skin contact opening explained in the context
of the first aspect of the invention, it is even possible and preferred to
design the instrument with no user-setable penetration depth adjustment
means. Surprisingly with a single factory-set z-position of the lancet drive
30 (point of maximal displacement) and of the pressure ring, relative to each
other, a reliable production of sample liquid is possible with very little
pain. Simultaneously omission of a penetration depth adjustment device
allows a simple, compact and inexpensive design of the instrument.
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detail wth reference to preferred enbodinments shown

in the drawings. The technical features and el ements

h t b d i.ndj vid
! natton to TRUPSTRDRF ALSTPR S e Bansimanot trpe
t he dravvl ngs Figite bligmmws a schematic sketch relating

to the principles of target
Fig. 2 shows a perspective view of an analysis instrument;

Fig. 3 shows a longitudinal section of the instrument shown in
Figure 2;

25 Fig. 4 shows a perspective view of a lancing element for use in
the instrument shown in Figure 3;

Fig. 5 shows a schematic sketch regarding an aspect of the
function of the instrument shown in Figure 3.

30  Figure 1 shows a view of a pressure ring 1 against which a finger tip 2 is
pressed with force F. Due to this pressing force the skin 3 bulges into the
skin contact opening 4 defined by pressure ring 1, forming a target site
bulge 6.
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view of a pressure ring 1 against which a finger tip 2

is pressed with force F. Due to this pressing force
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force jfo@difgt he viscoelastic properties of the skin

These again depend on a plurality of factors including
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parti cul @engratlyperfornteddyithe patiallappasssure in t he

finger or other body part which depends anong others
onot he héhkg intersalzrressusgin thedingriyei ethier edy part whish depends

parti cul amdpgr stRErsasHP N he AMNSthfus OstRy tﬂenﬂ'l)*éiiiaﬂﬁcti\ﬁﬁ% of the
particul ar ténperature and humdity, influencing the
vi scoel aPMCUSF BFSPRi es of the skin - skin treatment

precedi ng the | ancj.ng, .such as shing with soa -
G oi niec SMRFTL BN bR T Eng B PRIl YR e ahe iy
poi nt P affluencingrtha dscoelaatie popertiehiotthesskm ercing tip 7
reaches on its novenent path during the

15 - skin treatment preceding the lancing, such as washing with soap,

disinfecting etc.

Figure 1 also shows symbolically the point P of maximum displacement
which a piercing tip 7 reaches on its movement path during the

20  puncturing movement. With most lancing instruments the z-positions of
the plane of the pressure ring 1 and the point of maximum displacement
P relative to each other (i.e. distance s shown in Figure 1) can be
adjusted in order to allow a penetration depth setting. Figure 1 clearly
shows that for a given value of this adjustment the actual penetration

25  depth x depends directly on the distance d, i.e. the degree of target site
bulging.

As noted above, in the prior art this uncertainty about the actual
z-position of the skin (i.e. the apex of the target site bulge) has either
30 been disregarded or has been taken into account by measuring or
referencing the actual skin position. In the context of the invention it has
surprisingly been found that a very good reproducibility of the penetration
depth during lancing can be achieved if the above specified conditions
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analysis element holder 20 comprises a coupling recess 25 in analysis
element 21 and a corresponding coupling protrusion 27 of the instrument.
In a similar manner the lancing element 12 has a coupling recess 24
25  cooperating with a coupling protrusion 26 of the instrument. These pairs
of recesses 24,25 and protrusions 26,27 penetrating into the respective
coupling recesses allow the handling of an integral lancing and analysis
element 22 which has been inserted into the instrument (Figure 3).

30 The lancet drive 14 shown in Figure 3 comprises a drive rotor 29 with a
cam 30 formed by a groove. Cam 30 and a corresponding cam traveler
31 form a cam drive mechanism which controls a pivoting movement of a
drive rod 32 about a pivoting axis 33.
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IS a

el emen iTect sanpler"” having a capillary
channel 28 inside its piercing tip 7 and leading up to
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3 ThéF%%\*F’%éé s, pob&eﬁé?%)%riwvgacﬁérpﬁancgerﬂae%t %dt\ﬁﬁtﬂ thgtpﬁ)erahb lﬂp still
being below the surface of skin 3) sample liquid penetrates — driven by
capillary forces — into capillary 28 and reservoir chamber 28a. Thus, in
the embodiment shown, capillary 28 and reservoir chamber 28a together

25 form a sample collection device 36 suitable for storing sample liquid,

ready for subsequent transfer to an analysis zone 8 of analysis element
21.

Once sample liquid has arrived at sample collection zone 23 it may be
30 transferred to the adjacent analysis zone 8 of analysis element 21 by
means of a suitable fluid communication device. Preferably the
arrangement is such that in a first configuration no fluid communication
between the sample collection zone of lancing element 12 and the
analysis element 21 is provided whereas in a second configuration fluid
35 communication takes place. The switching between both configurations
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: gﬁlc:'ldr{g BFggrélﬁggur% oé é Cspstgrl%alofy %'esingérﬁgﬁnrte?atgg]% & pressing
force control device 37 provided in the instrument 11. In the embodiment
shown the pressing force control device 37 comprises a spring 38 which
is embodied and arranged in such a manner that one end thereof acts

25  against pressure ring 1 and the other end acts against the housing 13.
"Acting" in this context does not require immediate contact. Rather it
means that the spring exerts a force on the pressure ring and that the
corresponding counter-force is (directly or indirectly) borne by the
housing.

30
In the instrument shown in Figure 3 one end of spring 38 rests on a wall
of housing 13 and its other end presses against a frame element 39
carrying lancing drive 14. The force of spring 38 is further transmitted
from the frame element 39 to pressure ring 1 via pillar elements 40.

35 Pressure ring 1 is embodied as part of a pressure piece 42 which is
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such a _manner t the di §t ance . . ,
pressure r|ng rom the point of maximum displacement can be varied
(between puncturing movements) to set the lancing penetration depth. It
is, however, fixed during the interaction of the user with the device, i.e.
from the point of time at which the pressure ring is first pressed down

25  until the body part is removed therefrom.

As is well known the force of an elastic spring 38 increases linearly with
its elongation (i.e. compression in the case of a compression spring as
shown). In the context of the invention the force by which the pressure
30 ring 1 is pressed against the skin shall be controlled closely, i.e. the
variation thereof should not exceed the preferred limiting values given
above. In order to achieve this end, spring 38 is preferably embodied and
arranged in such a manner that it is pre-tensioned. This means that the
spring is already compressed (or in the case of an extension spring
35 extended) even is no pressing force is exerted onto pressure ring 1, i.e.
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make st he entire nove
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Pre€SSUKE contact surface 46. Due to this abutting, the pressure ring can not be
moved further, i.e. the possible displacement of the pressure ring (by the
25  body part pressing thereagainst) is limited. With such an embodiment the
maximum displacement depends on the distance dr by which the
pressure ring protrudes from the instrument housing (contact surface 46).
When pressure piece 42 with pressure ring 1 is pressed downwardly this
movement is discontinued when finger tip 2 contacts the surface of

30 housing 13 in the vicinity of the pressure ring 1.

In this context it is also favorable if the design is such that the maximum
displacement of the pressure ring 1 during practical use is small.
Preferably it should be less than 3 mm, more preferably less than 2 mm
35 and even more preferably less than 1 mm. Therefore the distance dr of
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0.15 mMmmébs 3. hmmem‘efemalﬂwl atrexostn2n5 ohins phd ceorenprefeadhly @t most

e ot Bl A AeRfted AU BBt <08 i, HBElaon B and

ot hers becau avor ab ort
i nst r umenst prﬁferablpr(b@ mmi bhe dingpsheyist peotiude grom @Ws@@acent

the aqiReRpisufats b s’%ffﬁ?erﬁ'd@?érﬁcfe' tSSaIIbWeerVWQéthQ ré?:fogﬁltlon
suitable finger position f he user. Therefore th

pr ot r J8¢76Af b the Usehe i st ance dr, should be at  east

03 mm and preferably at least 0.5 mm In contrast to

SO o e Lo cBE B b el by provcea can

vi si blhave efianyrdifferdotrshages and designs. The term "pressure ring" refers
to the ring-shaped surface of the respective part which in practical use,
i.e. under the conditions prevailing in using of the particular instrument)

25  contacts the skin surface. Of course this ring-shaped contact surface (i.e.

the pressure ring) can have varying shapes including e.g. slightly
rounded edges.

Furthermore the term "pressure ring" does not have to be understood as

30 being limited to an uninterrupted ring. Rather the ring shaped surface
contacting the skin can have interruptions (for example by recesses)
which should, however, be small enough not to spoil the described
function of the pressure ring.



normal use of the system A suitable exact shape and

wi dth of the pressure ring can be determ ned
woexgzimnt al | y. According to the present knowCaapeoosioo33ss

the inventors it should preferably have a wi dth of at

nost 3.5 nm preferably at nost 2.5 nmm and nore

preferably at nost 1 nm A pre?%rred mnimumw dth is

0.5 M preferably 0.7 nmmand nore preferably 0.8 mm

The ring should protrude from any adj acent housing

surface by a sufficient distance to allow easy tactile

recognht ten prbfefreal ebpotiiveentissiowrYincEiguse 3 hthe instrument

e AR e lerF bR B AR iy 45 1
The t e¢hencoptessefithe secong maisf aspect of thednventign ﬁhamee:ferabiy a
sur facg, Ok %%beéo%% ugﬁc@a\néamomdv%n@naeuee?én URewell

i.e. Under the conditions prevailing In usin
par5t| dutousn, ifersexamelat 3 ligbhtoaties "cﬁwéSSwownsévmae'tsa"Un the

cour segrhiing. suaga %Eaees@e@@&ttaéun@eﬁfeapsf érbsﬁ;retpha%e 42, and
pressure rin can ave var

Bape

Pl T e hilianck Shitessiraatad: ubeh bieas G AaRs o & emar e8sfion by
ring" fihges 2nSUcH‘Id&tecﬁ@1 bl&)wmstwesetl daxtbratsle henatigns indudirdy an
to an 0 .
sor £ ndhBediPe ol Tef (1 asBRY Y of BEndiatdfl STARRR or tactie
( fior @mqiﬂ é8 byd A 8cthat the)instivingmt ishoeady, fonkamemg Altgenatively

smal | SnouaBnARtne @i r%;’?ﬂpbfl théd B%sg@écﬁdgbrﬁgvéﬂ&ﬁtde%tleﬁ device

the pressure ring referred énbodi nent shown in
Fi gur ea® Qenkésquf@f ?HWE??(“CF' rY'E%?rlﬂSrtBeém mgyemgent, possibly

pr ess Uit bidethytveaeaésrbé@aboven device 45. In the
context of the second nmain aspect of the invention it

Is preferably a part of a M TP control device. Means
fas nRigurers futteémadre showas eanvaeialysismmurémentejeaiqelta? as part

lSI gﬂt (9 gﬁé fngfrurﬁgntaﬁ ¥ H‘%"X%n %'mggeﬁ% #m)ﬁldhr]s El}.?ab‘#é f?)%ggsure

evi ce The essure piece
42, aral vakiacef afmpaseg@ne@t Auanity relatingn %@e@%ansg goanalysis

from 'él@mer’ﬂ%ewh%%hhhgé"'ls@mébﬂébf the d2diréd SRAIRfhl lue. In
al l ows several favorable functions in

i ndi cdhf 51358 ShPWE: INSePNIVSIS W@ﬁf%@ﬁniéjeaweg'gm%%?% for a
ofz audiHakemetric thiisuletnesit @hal detddlionrzted ) thieharalysivezone 8 of

Instr uam%?ytsisi aementag’y mc?udlr%gag‘l\’l!;ﬂgs"duréﬂ ag,rg]ﬁét;tvoeeltéfctor 49 and
corresponding light guide means symbolized by a lens 50. Other types of
analysis measurement devices could be used as well, in particular
electrical measurement devices, as are common for the evaluation of

25  electrochemical analysis elements.

In the system shown in Figures 2 to 5 a MITP control device 17 in
accordance with the second main aspect of the invention makes use of
the pressure-ring-movement detection device 45. Once MITP control
30 device 17 signals the start of an MITP it generates a signal by at least
one of signal generators 18 and 19 and/or automatically triggers a
puncturing movement of lancet drive 14. The end of the MITP period is
determined by the measurement and evaluation electronics 15, for
example on the basis of a predefined time period required for generation
35 and transfer of sufficient amount of sample liquid from the finger tip 2.



or additionally the signal of the

pressure-ring-novenent detection device can be used
WOf2008/8u20mat i cal |y triggering the | anci ng nove@cgmP2008/003355

possibly after a delay tinme as descri bed above. Figure

3 furthernore shows an anal ysi s neasurenent device 47

as part of the instrunment 11. Zhi s can be any device

which is suitable to nmeasure a val ue of a neasurenent

quantity relating to a change of analysis el enent 21,

whi ch change is a nmeasure of the desired anal ytica

\éal ue. Alle?ndthelygné etafdm stiffidierstsample Famafasmag erdeparately

evi ce i s embodi Qr

det e th, (t) ct%crg(yi su Ifta,| esagﬁgqongrﬁs%rrg%éntégtgmeﬁggﬂs ??%e %wﬁn in

el emerthe 2art] egclpbdﬁorr@tra: Idiegahtlors@@rtbe sw;pla trar‘ghorted in the

det ect; 0 n t

sy rrboll%gé? @H&in 5&09?859@%% gleHeghezszgolH anar?@aﬁcal contacts

neésurctamﬁrng dba/tl %aégméd\qu@ b@nsméad Akergig| has rqached a certain

parti Gidifiin s REAIpPoRPatHTFasidrIEN s fHEKE ‘éﬁﬂaodﬁ‘ﬁerﬂrsﬁown — the

commpn for the eval uatjon of e] ectrochem, ca
eI e ARECATN RS Bl el Tk PITEdPascamaghg sntiy WP
cont r ahe dewssirgy Iofce s awithin dieencenge glivehhigy stec @bdverddentified

aspect of th k t . .

o easUrdind uss Rl bty BECReYSF ofine Begsino dorce dyying the
cant r dWIlT&eshou@l be7withig e gbeveddentified vafiatipn lmitaBonsg which are
gener g 6& &nsiegnal by at |east one of signal

generators 18 and 19 and/or automatically triggers a
puncturing novenent of |ancet drive 14. The end of the
M TP period is determ ned by the neasurenent and

eval uation el ectronics 15, for exanple on the basis of
a predefined tinme period required for generation and
transfer of sufficient anount of sanple liquid from
the finger tip 2. Alternatively the status of a
sufficient sanple transfer nmay be separately detected
by suitable sanple transfer detection neans as are
known in the art, e.g. photonetric detection of the
sanpl e transported in the integral |ancing and

anal ysis element 22 or by electrical contacts
detecting that sanple liquid transported therein has
reached a certain point in its transport path.
Preferably - as in the enbodi nrent shown - the
application force control device nmakes sure that
during the entire MTP



the pressing force is within the range given by the

above identified limting values. Preferably the
wovaes/s1920n of the pressing force during the MpCR/EPh@sloos355

be within the above identified variation limtations

whi ch are nmuch smal |l er. RDG 187/ OAAVO Cl ai ns 1.

I nstrunent for producing a saﬁﬁie of body liquid for

anal ysis by piercing the skin with a |lancing el ement

(12) having a skin piercing tip (7) said instrunent (

1 1) having a housing (13) a lancing drive (14) within

sai d IrGi1BgoAAS8D for driving a | ancing el enent (12)

connected thereto in a puncturing novenent in which

the lancing el enent (12) noves, after triggering the

puncturing novenent, in a puncture direction until it

reaches a point (P) of maxi num di splacenent and in a

reverse direction after it has reached the point (P)

of 5maxi mum di spl acenent, a pf¥™¥&re ring (1)

surroundi ng a skin contact opening (4) and being

adapted for pressing against the skin such that the

skin (3) bulges into the opening (4) for pronoting

expr essi omst@imdmodyr pradiuding vénesasiple bhdodkiliquidofor aartalysis by

ol o wPiiollS E RO BB B ERERCARPRAURG o fuf pieing

mmo and tikd7) nstrunment conprises a pressing force
control device (37) for controlling the pressing force
bet ween ®Rid ipstesrenté11)ingying1) and the skin (3) at the
time of triggering the puncturing novenent, to be at

|l east 3 N aﬁ%oaﬁm%k%) 8 N.2. Instrunent according to

openi ng’ (4) ScEE ot BN Ly eie 3L ioHge & Bbr e

at |l east 4 plenmnt (32) owstectednihergio 6h ex pohgtueang Ineasment in

mpsand at n%kh the lancing element (12) moves, after triggering the
puncturing movement, in a puncture direction until it reaches a
point (P) of maximum displacement and in a reverse direction
after it has reached the point (P) of maximum displacement,

- a pressure ring (1) surrounding a skin contact opening (4) and
20 being adapted for pressing against the skin such that the skin (3)
bulges into the opening (4) for promoting expression of body

fluid,

wherein

the skin contact opening (4) has an opening area corresponding to a
25 circle with a diameter of at least 3 mm and at most 8 mm, and

the instrument comprises a pressing force control device (37) for
controlling the pressing force between the pressure ring (1) and the
skin (3) at the time of triggering the puncturing movement, to be at
least 3 N and at most 8 N.



6.5 mm nost preferably at |east 5.5 nmand at nost 6

mm 3. Instrunent according to any one of the
wopnezewng cl ai ns, wherein the pressing forcePComPR@I8/003355

device (37) is adapted for controlling the force, by

whi ch the pressure ring (1) is pressed against the

skin at the time of triggering&he |ancing novenent,

is controlled to be at least 4 N and at nbst 7 N

preferably at least 5 N and at nost 6 N. 4. Instrunent

according to any one of the preceding clains, further

conprizsi mestnedt 8tdteding va asm{ m)mérem th@bdem@g area of the skin
anal ysi s el enent

Sl o ofoBBRPHeT G W prEdRead By e BiRg datibefpat east

can be tdanspend el rostr 2tron f preferably yati lsastss mMmsanduat most
Lol \Proc i, IR BRI 2Bl RREK 5 bWt AnBler HoRE6 A  De

skin and for e sanple wt ancl ng
el énment (12) haV|ng a skin piercing tip (7), a sanple

col | lGCé: %t@ﬁi@nﬁsc&o?&g ;&any:&l.é 8Ghé B@eceamgmmg Wherein the

sanple liquid require

anglp ysi s pé?sél?ﬁrff’r eLontiol q%'é’tcfedﬁtﬁ'ﬁ a(jagte ford ‘i?;?B'BfBQQ ﬂ’{f frce,

housi Pg bYWhich thanressararing 1) (sl flesved hgainstahel skioas thegtime
13 or L g .CO ci.n t

gor) dri vi°ﬁ§'g§%f'a%éi%ga g‘?,g P]\?er%%g) fsc%nﬁjc’ﬁ{aeg) P‘%Ja?)?aqu N

i noa puneandmat mpshd e pesfierably ahieiashd Nrand aimash§ Nel enent

(12) noves, after triggering the puncturing novenent,

in a puncture direction until it reaches a point (P)
of mad minstaimast Aceerding tnany wng ¢fether Rrecedipe J3igs, further

after it cBﬁr%n&ﬁ@‘éh%lﬁd‘Ge\ﬂ&l {20) fo?ho@fngl’@*}(érﬁﬁliﬁls element (21)

di spl acenent, pr.essur n sur.r

cont act Jbesﬁl%goﬂfﬂ'?g anah HE tng é&!ﬁ’ﬂ? ?%CF h%ﬁgﬂgoroguced by
prigssed aiEating the $kin san e Baadpottbdtheréte ferkanalys®) bul ges
into the opening (4) for pronoting expression of body
fluid,a hol ding device (20) for holding an anal ysis

el emerft. iinsteaient fos psodugingur Bamplgtof Hody A by igseing the skin

Liqui d i gnkrgnaRayisd tH84RpI@ with a lancing element (12) having a

skin piercing tip (7), a sample collection device (36) for collecting an

20 amount of sample liquid required for analysis and a disposible
analysis element,

said instrument (11) comprising

a housing (13)

- alancing drive (14) within said housing (13) for being connected
25 to a lancing element (12) and for driving a lancing element (12)
connected thereto in a puncturing movement in which the lancing
element (12) moves, after triggering the puncturing movement, in
a puncture direction until it reaches a point (P) of maximum
displacement and in a reverse direction after it has reached the

30 point (P) of maximum displacement,

- a pressure ring (1) surrounding a skin contact opening (4) and
being adapted for being pressed against the skin such that the
skin (3) bulges into the opening (4) for promoting expression of
body fluid,



fromthe sanple collection device (36) for analysis,

preferably according to any one of clains 1 to 4,
wowhersigzoa nini mum interaction tinme period requrmPdoosmn33ss

| anci ng and sanpling a sufficient anount of sanple

liquid for analysis is at nost_ 3 seconds. 6.

I nstrument according to claim%/ wherein the duration

of said minimuminteraction tine period is not nore

than 2 seconds and preferably not nore than 1 second.

7. Instrument according to clains 5 or 6, conprising a

m ni nrulmI -nt erﬁﬂﬁlh@rﬁdvioﬁe(wpmérf nélhuhggardemhlgas(elameﬁtorn said

control ling,_that nmum i nteracti on

mai nt ai ned B?“‘T”P%Sﬂék{p gf“ SeAw's Ft? C&H@H{d 'SéranSponed thereto

I nst runment &oocthdisagppteccaiectiom deyvicet{add)donandhysisy ni num

interaction time controlling device conprises a signal

gener at i mgefdeblycecomdndl®, angonghpleies 1 & 4gener at i ng an

audi ble, tactile or visible signal for the user at at

| east oné*/h?fe't‘ he begi nning of the m ninmuminteraction

time period and the end of the, gl ni meTJ %gractl on

time perid@iningum iptgeactigndne RELeE "BFHEY 8" ‘BRging Andsyampling
cl ai ns 5 d qufftiert @mpuhsofis@npleligisiongnalgsis & atondst 3lseconds.
device (37) for controlling the pressing force between
the pressure ring (1) and the skin (3). 10. Instrunent
accor dd.ngnstoinndi accordingheoetlaim e phetesi rthe f duretion of said

cantrol  gexinfif (ar?’t% ach§n %ﬁ@%@ﬁodc Y n Hbtr@'t M9 conds and

m™Ni mum pressin | east N preferably at

| east 4 mfefaf?@'ym@%?waé‘rbﬁﬁV@t | east 5 N bet ween

the pressure ring (1) and the skin during the

msasure nt interaction t|m=1= eriod.lql). | nst r.ument

accor df- 23”? M Ferg Ip oFASy S PF By, SQARYSNG, § {ainimum
pr essi ng ifteractore atithe otontielling ed¢\3d8 (113) edapdtoatiolliog that the

Pé?;g:nqg gf‘ nqrﬁ\)ﬁ% ggt‘q{rqrn%‘ %' rﬂgntfameaet}y%e %elrg?%e J\gttnw?ent

nor e erabl'y at
N bet ween the pressure ring (1) and t he skin during

the MBRSYLGARENt |deEEaRfYt {00 ain T8 WiRF&iRdhe minimum interaction
time controlling device comprises a signal generating device
(16,18,19) adapted for generating an audible, tactile or visible signal
20 for the user at at least one of the beginning of the minimum
interaction time period and the end of the minimum interaction time

period.

9. Instrument according to any one of claims 5 to 8, comprising a
25 pressing force control device (37) for controlling the pressing force
between the pressure ring (1) and the skin (3).

10. Instrument according to claim 9, wherein the pressing force control

device (37) is adapted for maintaining a minimum pressing force of at

30 least 3 N, preferably at least 4 N, and more preferably at least 5 N

between the pressure ring (1) and the skin during the measurement
interaction time period.



12. Instrunment according to any one of clainms 9 or 10,
wherein the pressing force control device is adapted
WOf2008/138920t ai ni ng a maxi mum vari ati on range of PCINAEP2008/003355
pressing force between the pressure ring and the skin
during the neasurenent interaction tine period of not
more than 0.5 N, preferably M8 nore than 0.3 N, and
nore preferably not nore than 0.2 N 13. Instrunent
according to any one of clainms 9 or 10, wherein the
pressing force control device is adapted for
mai Nt & NilfdrutnedcBbidingatd ahy amer anglingg ot Be 101 aderelg the

R N s R L
t han 15 méxipumfpeessirig/forast ofrabmost haN, preferably mbmost 8 N, and
pref er aber r@%eﬁpib 5#?1'3?&12 NO/BetJvé n hﬁ?%{e‘égﬁr@t rl'!]ngvﬁ)] and the

accordi ng 75 any one o recedi ng clalnmns g no
usér - set abindusies éhe @ﬁﬁ%}ﬂ%@p? 'ﬁtea%ﬁtleggﬁ@rﬁe“ﬁéans. 15.
Instrunment according to any one of clains 1 to 4 and 9
to 14, conprising a device for the autonmatic

€ I .
t ri ggetd hesteament Acqerding iy app el clanes 9 As(1Pymhigrein the
accor di ngréssirgnipreaneontrbl aévidems ddapteddfornthirflaihingldmaximum
conprising.a.delay timn vice [ t,rol | a.
el By 1 HE B viatte oh B FeREitb fSier RGN P créird ing and
defoi ned nherskiomupng eumeaswement isteadgtion diche peripdt ¢fenot more
triggeri fot u ' v tindr - +/1 BN UNBAL
accor di nggat"g gn§.%orﬂe%g%fH%F§/? r?gP 1'%?%” AE %Tﬂd+ 1g%t o} %@B more
wher ei n tARefeablisrgt mpre dravet/c8RtN.ol  devi ce (37)
conprises a spring device (38) arranged such that one
end therjof acts afgal nst the pressure ri rég%graqg twm%rein the

ot her Ehdnsimment AeEardinG: (0s aRy Rengf E'eiys

| nst r urepressirgofocbiengpritrol dévaderislatiapteeioe mairnthieingaan oakimum
dri i ; , >

2 ot nedeuply BOS S ft Hebiind iSiod ERRUINE plhsle rind'anc
di st ance theskie during theppeasurementinienagticditio)s prrivdeeftnoymore

the | anceh, Ry aEept pARstablend RERUhEN /090 %1 )mbe preferably
i ndependent from the conpression status of the spring

(38) devin@gmore than +/- 5 %.
20

14. Instrument according to any one of the preceding claims having no
user-setable penetration depth adjustment means.

15. Instrument according to any one of claims 1 to 4 and 9 to 14,
25 comprising a device for the automatic triggering of a puncturing

movement.

16. Instrument according to any one of claims 1 to 4 and 9 to 15,

comprising a delay timing device for controlling a delay time between

30 the point of time at which a defined minimum pressure force is
applied, and the triggering of the puncturing movement.



and thus fromthe axial novenent position of the
pressure ring (1). 19. Instrunment according to any one
woahosgl3ad20s 17 or 18, conprising a pressure ri MGT/EP2008/003355
novenent |imting arrangenent (44), by which the
maxi mum di spl acenent of the pressure ring (1) possible
by pressing with a finger (2) 2 other body part is
limted within a spring-Ioaded novenent range of the
pressure ring. 20. Instrunent according to claim19,
wherein the pressure ring novenent limting
ar r angeemstrue P racseding woathyohe safr Elaios § 46)4 iamdt he to 16,
vicinity of th ressure,rin I 1t hat
pody par 51 S PRERRCICT ) orel BB 37 e s g spfing
t her eby mlevicag38herrpngssk gueh thatgoneabnd dhergofi acts adainst the
cont act A4 l ' any
one of cI e e cler off HERInSPHEMENG (19, S
pre-tensioned such that its force acting on the

Pr essUfee IfidtienendiacsrdiMy 10élaifPn e, harir? theé/tanpertitveabi4y is
not nore than 10 % in the sprin

th -| caded mmvenent ..
range of PREGFLSYIR \é“tf}q ngyes22e MAdt ?Uméﬂt aac%g'mgﬁépat'm
to any omrenfifurativn, puetcthdt thg distances between dhe pbine of maximum

B st - SiesbefiRR B B Brdb Sy Ghet s plsg ARty s
2.15 nm rnsispepdestt droabthe aempression Giausaf Hiedspinon@S) device
mm 23. S%%B?ﬁ%sf RS LRI S efheh@ PBdifforPdf the BhesbirdYing (1).

for analysis by pirercing the skin conprising a
reusabl e hand-hel d-instrunent ( 1 1) according to any

one of1d hestiunRme Acberdmgatonanyasrie af balts Ng & eYRsdimdritd) a
which is adaﬁt ed to be |ntte|[§ﬁgan eablg connﬁ%t Ed ta h
the drivE@¢SEHie §paRRVEM ITALNG Srspacmaett Lt RY o¥iyph ghe
t ascl ai mnZBimuwinatistlacentent bathei prgssere e (1) (pb23iblesbyapressing

part of i 0t I.NQ- sl e o

(22). 250 A r32) PR Soaf B A MnkEy S CH Bl oaded

24, wher éngveniest rangeiohthegiresmti@ rpd:2) is a direct

sanpl er having a capillary channel (28) for

transporting sanple liquid produced by piercing the

skin RD. HRSIREnest " eSROrdinG P A (9. avastRl 4% oPRSEHTP ofing

zone (23)mdveateadfimiting arrangement comprises a contact surface (46) in
the vicinity of the pressure ring (1) arranged such that a body part
pressed against the pressure ring (1) and thereby moving the

pressure ring, abuts against the contact surface (46).

25  21. Instrument according to any one of claims 17 to 20, wherein the
spring device is pre-tensioned such that its force acting on the
pressure ring varies by not more than 20 %, preferably not more than
10 %, within the spring-loaded movement range of the pressure ring.

30 22. Instrument according to any one of the preceding claims, wherein the
pressure ring has a mean width of at least 0.5 mm and at most
3.5 mm, preferably at least 0.7 mm and at most 2.5 mm, most
preferably at least 0.8 mm and at most 1 mm.



26. System according to clains 24 and 25, conprising a
fluid communi cati on device such that sanple |iquid can
wokeos/13a92ef erred from a sanpl e col |l ecti on zone PCTAP2aI8/003355

the lancing elenent (12) to the analysis elenment (21)
for analysis. 27. System according to cl ai m 26,
wherein the fluid communicatio¥f device is swtchable
between a first configuration where no fluid
conmuni cation is provided and a second position
wherein fluid comuni cation is provided.

23. System for producing a sample of body liquid for analysis by piercing

the skin comprising a reusable hand-held-instrument (11) according
to any one of the preceding claims and a lancing element (12) which
is adapted to be interchangeably connected to the drive (14) of the

5 instrument.

24. System according to claim 23, wherein the lancing element (12) is a
part of an integral lancing- and analysis element (22).

10  25. System according to any one of claims 23 or 24, wherein the lancing
element (12) is a direct sampler having a capillary channel (28) for
transporting sample liquid produced by piercing the skin by means of
capillary flow to a sample collection zone (23) thereof.

15 26. System according to claims 24 and 25, comprising a fluid
communication device such that sample liquid can be transferred
from a sample collection zone (23) of the lancing element (12) to the
analysis element (21) for analysis.

20 27. System according to claim 26, wherein the fluid communication
device is switchable between a first configuration where no fluid
communication is provided and a second position wherein fluid
communication is provided.



