-1- Device and nethod for receiving a body fluid for analysis Description
The invention concerns a device and a nethod for receiving a body fluid for
anal ysis according to the preanble of the independent patent clains.
Single-use or rapid tests are known for patient self nonitoring especially
in the case of diabetic diseases in which small anounts of a body fluid are
applied to an analytical test elenent Lj.order to determ ne a netabolic
guantity in an automated nmeasuring process. Spring-driven |lancing aids for
collecting capillary blood have been devel oped especially for the bl ood

gl ucose determ nation which are for exanple placed on a finger pad by the
user in order_to collect a sufficient_a nt . of b‘ood for the subsequent
anal ysi s by &)eﬁﬂﬁ?&'\‘j‘r'@e@‘l‘?étfogH‘Efﬁl"é“%éé?gg‘?gé“q f"c"ﬂ“@ Y8 n as possible. The

bl ood which cones out is dabbed onto a test strip as a sanple receiving
unit which is ejected froma neasuring instrunent and this test strip is

di scar ded aslﬂﬂﬁﬁpﬁ ble after the neasurenent is conpleted. Apart fromthe
detail ed steps ch are still time-consunming, a particular problemin this
field is the risk of contam nation or infection by the uncontrolled rel ease
of consumables into the environnent. Based on this the object of the

i nvention i s The iavenitidn cbecedhissadbvicetand @aanathedifor revgiviimg a bbdy fluiddor art and to
optim ze a system or nethod_ of the above-nentioned type.to enable a sinple
and subst ant i38pIV§is apeosging dnthe parasthig ehihe dniependeshpaciticlaigs. | aynen and to
ensure a particularly hygienic handling. The conbi nation of features stated
in each of the independent patent clains is proposed to achieve this

Ob.j ect. Adva@iﬁg%gé oFﬁBRﬂE&? AeScrnB04 f&uﬁzﬁi}aﬁ{ self monitoring especially in the case

of diabetic diseases in which small amounts of a body fluid are applied to an
analytical test element in order to determine a metabolic quantity in an automated
measuring process. Spring-driven lancing aids for collecting capillary blood have
been developed especially for the blood glucose determination which are for
example placed on a finger pad by the user in order to collect a sufficient amount of
blood for the subsequent analysis by a puncture that should cause as little pain as
possible. The blood which comes out is dabbed onto a test strip as a sample
receiving unit which is ejected from a measuring instrument and this test strip is
discarded as a consumable after the measurement is completed. Apart from the
detailed steps which are still time-consuming, a particular problem in this field is
the risk of contamination or infection by the uncontrolled release of consumables

into the environment.

Based on this the object of the invention is to avoid the disadvantages occurring in
the prior art and to optimize a system or method of the above-mentioned type to
enable a simple and substantially situation-independent operation even for laymen

and to ensure a particularly hygienic handling.

The combination of features stated in each of the independent patent claims is
proposed to achieve this object. Advantageous embodiments and further

developments of the invention are derived from the dependent claims.



devel opments of the invention are derived fromthe dependent clains. -2- The
invention is based on the idea of driving a sanple receiving unit as such
and to furnish it with suitable elenents for this purpose. Accordingly a
coupling device is proposed according to the invention for coupling the
sanple receiving unit to the drive unit for a forwards and backwards
novenent between the guide chanber and .phe receiving site. Hence the user
does not have to touch the sanple receiving unit but can allowthis to be
automatically performed by the system As a result the neasurenent can be

accel erated d.carried out, with.a high degree of reljability and , safety
and by recasg'g‘ﬁ“?vﬁ&“%‘? lsrt@ﬁ‘?ﬂ'?mﬁ’ﬁﬂ%’atoﬁ n@&g%aﬁaﬁ’é’e'iefell‘”élgd@étsaisﬁw‘g’m@nsure a
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for exanpl e phgiobg dceorigny toabe Avediah fabedupting Anodaheple teopivinganitd they thi s
regard is achieved by the coupling device preferably _having automatically

oper ating codf&e ik ioradanuards aphrackwiards anavemeagketwednihgguidechambera®dnect i on
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at |east one engaging neans that can be noved between a rel ease position
and an engagneagupmsit daorbeiancederdied nd caridé petraidna highndegreeddinéliapilithend or war ds
in order to couple the dri.ve unpit and sanple

and backwar ds nq;@q;nt I ﬁ%%

recei ving uniStfety 89 yée?éFqI@%?ﬁrﬁmgﬁog?ec?BB@qit 13 BOSSHVA I HGESFs when t he
coupl i ng devirce: '@‘Qn‘iﬁ : k Lo i koG t is fornmed by
an inclined %@€§Pﬁ2¥£?% guﬁ%ﬂkgghgﬁgg?b?ﬁ%?ﬁﬁg%ﬂégc?récr%%@by t he engagi ng
means. simplification not least because it can be used discreetly without at once for

example being recognized as a diabetic.

Another improvement in this regard is achieved by the coupling device preferably
having automatically operating connecting means to make and disengage a form-
fitting connection between the drive unit and sample receiving unit whereby the
drive unit and sample receiving unit are separated from one another in a starting
position. This can be advantageously achieved by the coupling device having at
least one engaging means that can be moved between a release position and an
engaging position in a distance-dependent manner during the forwards and
backwards movement in order to couple the drive unit and sample receiving unit.
For a self-controlled process it is advantageous when the coupling device has a
guide block and in particular one that is formed by an inclined bevel of the guide

chamber that can be tracked by the engaging means.

The engaging means is advantageously located at a proximal end of the sample
receiving unit and formed by at least one holding claw that can be shifted into an
engaging position under its own tension. A mechanically particularly simple
embodiment provides that the drive unit has a plunger and that the engaging means
automatically engages the head member of the plunger when the plunger is

advanced axially.



The engagi ng neans i s advantageously | ocated at a proxinmal end of the sanple
receiving unit and fornmed by at | east one holding claw that can be shifted
into an engaging position under its own tension. A nmechanically
particularly sinple enbodinent provides that the drive unit has a plunger
and that the engagi ng neans automatically engages the head nenber of the

pl unger when the plunger is advanced axgglly. -3- A special aspect of the

i nvention consists of a hooked plunger as a coupling device that can be
hooked onto the sanple receiving unit. Wth regard to the forwards and
backwar ds novenent an advantageous enbodi nent provi des that the hooked

pl unger has A sPaeiakaspegs of therkVeriion consists ohgyhpeked pluneesanbfeuplisg devichig uni t .
In order to ,return th anpl.e receiving.unit. it.is advantageous when the
hooked  pi ungdE Filkbeotfed BB pafige Yosaingiie, iy i B4R A

recei vi ng UnbhckwaRd<OhSREmdrR ah 88Vdntde@b& erlitRlihattgRoVIdesRsk tHohadiedi ng it is
advant ageous when the pulling and/or pushing flank are sloped towards their
free | at er al phuger has atthmasting Batki that Wftts tapain§tahe\sant{se navesmednit. In orderer to
achieve a reliable coupling it is advantageous when the hgoked plunger has
a cranked homzurﬁéaﬂsaéwﬁr%aﬂn&wﬁm&%@&ew&%a‘&hwﬁgp BY hagen it
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agai nst a guide contour during the forwards and backwards novenent. In this
connect i on i &resfopgdveritrdg dwirstregrateral kdghiachedireqsion od die foswayds mesenenta

t apered gui de sl eeve which tapers in the direction of the forwards novenent
where the tapered guide is eccentrically displaced relative to the central
axis of the %J'or%%r &)ha%ﬂpe% a reliable coupling it is advantageous when the hooked plunger
has a cranked hook head such that the hook head protrudes laterally when it couples
to the sample receiving unit. Another improvement results from the fact that the
hooked plunger can be pivoted relative to the sample receiving unit by means of a
bevelled part of the plunger that moves against a guide contour during the forwards
and backwards movement. In this connection it is advantageous when the hooked
plunger is guided in a tapered guide sleeve which tapers in the direction of the
forwards movement where the tapered guide is eccentrically displaced relative to

the central axis of the guide chamber.

In order to facilitate the piercing of a protective foil and the movement into the
engaging position it is advantageous when the hooked plunger has a spike-like
prolongation pointing towards the guide chamber that is shaped on the head of the

hooked plunger.

In order to facilitate the latching and to ensure a defined securing of the sample
receiving unit after it has been returned, it is advantageous when the sample
receiving unit is held in a detachable manner by a clamping structure projecting into
the guide chamber where the clamping force of the clamping structure should be
less than the maximum drive force of the drive unit. In this connection it is

advantageous for a space-saving construction when the sample receiving unit has a



In order to facilitate the piercing of a protective foil and the novenent
into.the engaging position it is advantageous when the hooked plunger has a
spi ke-1i ke prolongation pointing towards the guide chanber that is shaped
on the head of the hooked plunger. In order to facilitate the |atching and
to ensure a defined securing of the sanple receiving unit after it has been
returned, it is advantageous when the sa#ple receiving unit is held in a
det achabl e manner by a clanping structure projecting into the guide chanber
where the clanmping force of the clanping structure should be 1|ess than the
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cl anping structure to open a passage cross-section of the guide chanber in

order to | at the nolitdplungéralnodrdertth achiovkibis ip isadyentagdons svhgr thetdampingeve t hi s
it is advantagequs when the clanpin strycture has,t uide rjbs which run
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hook the hooked pl unger. Another aspect of the invention is that a |ancing
unit is inte@PE@éﬂBinto the sanple receiving unit to carry out a |l ancing

novenent towards a body part containing the body fluid. The puncture and
sanpl e collection can thus take place sinply and hygienically in an

automated s CayE @&rﬁp@fremﬁgﬁﬁﬂ ﬁdmiéggo@’fﬁéliaﬂ%c&g ¥s Q@Mlin@%lement to
hook the hooked plunger.

Another aspect of the invention is that a lancing unit is integrated into the sample
receiving unit to carry out a lancing movement towards a body part containing the
body fluid. The puncture and sample collection can thus take place simply and
hygienically in an automated sequence of movements while avoiding any handling

by the user.

For a particularly advantageous telescope-like movement it is advantageous when
the lancing unit can be displaced in a guide of the sample receiving unit in its
direction of movement. In this connection the collection of body fluid can be
optimized in such a manner that the lancing unit pierces the body part at a
predetermined distance to a free front area or receiving area of the sample receiving

unit.

For a separate movement control it is advantageous when the lancing unit can be
coupled in a form-fitting manner with the drive unit by means of an allocated
engaging means of the coupling device for a reciprocating lancing movement. A
particularly advantageous constructional design provides that the drive unit has a
double plunger formed by an outer plunger and an inner plunger that can be

longitudinally displaced therein.



by the user. For a particularly advantageous tel escope-like novenent it is
advant ageous when the lancing unit can be displaced in a guide of the
sanple receiving unit inits direction of novenent. In this connection the
collection of body fluid can be optimzed in such a manner that the | ancing
unit pierces the body part at a predeterm ned distance to a free front area
or receiving area of the sanple receiving. unit. For a separate novenent
control it is advantageous when the lancing unit can be coupled in a
formfitting manner with the drive unit by neans of an allocated engaging

means of the coupling device for a_reciprocatjng |ancing novenent. A
parti cul ar | yiIngadere sl dhessauencs of Ptﬂ‘(ﬁlneﬁ‘égit%saﬁﬂﬂ?ﬁe&@é’nt%“ MROTYr i ve unit
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sequence of ROMEERIGveRknt b SRYsSibleatigy thé S@nple kdceidivl @it hdsafigit s@psini t t he
drive unit advantageously has a control device. In order to control a

rel ati ve noviorghelanging wnihpreséerphly Sommed byrmaeieeting edgppolahe bedy.vi ng unit has
limt stops for the lancing unit preferably fornmed by projecting edges of
t he body. Anot her advant ageous enbodi nent provides that the |lancing unit can
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receiving unit can be noved in a sliding guide of the guide chanber.

a spring member.

For a sequence of movement that is as energy saving as possible it is advantageous
when the sample receiving unit can be moved in a sliding guide of the guide

chamber.

In order to further improve the guidance and centering at the intended site of
collection, it is advantageous when the sample receiving unit is held preferably by
means of a detent connection on a carriage that can be moved backwards and

forwards in the guide chamber by means of the drive unit.

The sample receiving unit advantageously has a preferably capillary-active transport
channel for a flow connection that is largely self-acting from the collection site to an
evaluation site which can comprise a special analytical test element for examining

the body fluid on the sample receiving unit.

Another advantageous embodiment provides that the transport channel is formed by
a ring slot between a lancet and a wall area of the sample receiving unit surrounding
the lancet. In order to favourably support the liquid transport it is advantageous
when the ring-shaped transport channel has a widened cross-section in a transport

area that faces away from the bearing side of the lancet that is loaded by gravity.



In order to further inprove the guidance and centering at the intended site
of «collection, it is advantageous when the sanple receiving unit is held
preferably by nmeans of a detent connection on a carriage that can be noved
backwards and forwards in the guide chanber by nmeans of the drive unit. The
sanpl e receiving unit advantageously has a preferably capillary-active
transport channel for a flow connectiongthat is largely self-acting from
the collection site to an evaluation site which can conprise a speci al

anal ytical test elenent for examning the body fluid on the sanple

receiving unit. Another adyvantageaqus enbodi mnent provides that the transport
channel is f & HatCORpection it frfaxquseble sthaa e (AT ShangFIISCHOEREF OHP@R of t he
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support the I'iq transpor ageous ng- shaped

transport chanoaglosdible that\thaeatgor chamebdisdhagis bftodantdnalysipalitést skewaviahat
faces away fromthe bearing side of the |lancet that is | oaded by gravity.
-6- In this epaxateutds opening peiating iatbe dirggtion afiike ¢haanelport channel

di scharges onto an analytical test field via a |ateral outlet opening
preferably in the transport area. It is also possible that the transport

channel di scharges, ont n _anal,vtical test sleeve via .ancaxial,outlet
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The sample receiving unit is advantageously designed as a test strip or preferably as
an injection moulded test body in particular for examining blood. Another
advantageous variant provides that the sample receiving unit is formed by a hollow
needle to suck in the sample fluid which is preferably at the same time designed as a

guide for the lancing unit.

In order to make it easier to operate, it is advantageous when the container is
designed as a magazine for storing a plurality of sample receiving units. In an
embodiment that is advantageous for controlling the movement, the container as a
drum magazine can have a plurality of guide chambers running axially each for one
sample receiving unit that are distributed in the circumferential direction.
Alternatively a particularly compact design provides that the container as a disk
magazine has a plurality of radial guide chambers each for one sample receiving

unit that are arranged radially.

The invention also extends to an analytical instrument in particular a transportable
hand device for medical diagnostics containing a device according to the invention
for receiving a body fluid as well as to sample receiving units with a form-fitting

drive coupling for use in such devices.



an injection noul ded test body in particular for exam ning bl ood. Another
advant ageous variant provides that the sanple receiving unit is formed by a
hol low needle to suck in the sanple fluid which is preferably at the sane
time designed as a guide for the lancing unit. In order to make it easier
to operate, it is advantageous when the container is designed as a nagazi ne
for storing a plurality of sanple receiyyng units. In an enbodinent that is
advant ageous for controlling the novenent, the container as a drum rmagazi ne
can have a plurality of guide chanbers running axially each for one sanple
receiving unit that are distributed in the circunferential direction.

Al t er nat i vel YWith isgardite thegne O‘égﬁﬁg’et’e'ﬁﬁpﬁwdﬂ%‘?ﬁt%ﬁtq’{ﬁ “’c‘giét ®ntai ner as a
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di agnostics containing a device according to the invention for receiving a
body fluid asreaef thegscaiving sitpbira langwigynongment ofa lgneing anit dkacan be moyed dri ve
coupling for.use in such.devices. -7- Wth regard to the nethod the

above- nenti offe eéﬂ?@@ﬁe?ﬁwﬂ%ﬂ? ved in that the sanple receiving unit that
can be coupled to the drive unit is retracted into the guide chanber after
sanple collection. The body fluid is advantageously collected in the area
of the recei {hathwehfiéh Rfudhdricidiled MUBIRMowetg én tHRMaLISOf tHeidmbodaheri@n be
moved in the sanple receiving unit. The invention is further elucidated in
t he fol | owi nghowm sdhembtisilly inthet drawengbodi nents shown schematically in the

dr awi ng.

Fig. 1 shows a device for receiving and analysing capillary blood in an axial

cut-out perspective view.

Fig. 2 shows a sample receiving unit of the device according to fig. 1 in an

initial position relative to a drive unit in a sectional axial cut-out.

Figs.3to 5 show various positions of advance of the sample receiving unit
coupled to the drive unit for collecting blood from a finger pad in a

drawing corresponding to fig. 2.

Fig. 6 shows another embodiment with a strip-shaped sample receiving unit

formed from foil parts in a representation corresponding to fig. 1.

Fig. 7 shows the sample receiving unit according to fig. 6 in a longitudinal

middle section running perpendicular to the plane of the strip.

Figs. 8 to 10 show various positions of advance of the sample receiving unit in a

representation corresponding to figs. 3 to 5.



Fig. 1 shows a device for receiving and anal ysing capillary blood in an
axial, cut-out perspective view Fig. 2 shows a sanple receiving unit of the
device according to fig. 1 in an initial position relative to a drive unit
in a sectional axial cut-out. Figs. 3 to 5 show various positions of
advance of the sanple receiving unit coupled to the drive unit for
collecting blood froma finger pad in a odrawing corresponding to fig. 2.
Fig. 6 shows another enbodinment with a é%rip-shaped sanple receiving unit
formed fromfoil parts in a representation corresponding to fig. 1. Fig. 7
shows the sanple receiving unit according to fig. 6 in a longitudinal mddle
section runn¥igylper pestdivesianathet embbdimehtiwih afstriphshaped sqmplErepsivigg vrot 10 show

various positions of advance of the sanple receivi unit in a
represent ation corresﬂﬁW&ﬁﬁSO?Bcﬁ?ﬁg¢“gPY%“Epnpﬁmngﬂﬁﬁof%'éhoms anot her

enbodi mrent wth a strip-shaped sanple receiving unit supported on a carriage
in a view corresponding to fig. 6. Fig. 12 shows a partial mddle section of

the sanple r h¥i ng i P50 e - £ ok gﬂnﬁ? '-I%JM] : pl ane
of the strip? #g. 13Hgﬁ%hs an%t @gbéﬁgbé%%gﬁ% W ER%@g?r p-gﬁggg' anpl e
receiving unit suppotdfg 1dpetpeaficulag tahspemeiofl ti@ sttip.- out perspective view.
Fig. 14 shows the sanple receiving unit according to fig. 13 in a
representation corresponding to fig. 12. Fig. 15 shows an enbodi nent of a
di sk- shaped device for receiving and exam ning bl ood sanples_ in an axial
secti on. Fig. 13 shows another embodiment with a strip-shaped sample receiving unit

supported on a spring member in a cut-out perspective view.

Fig. 14 shows the sample receiving unit according to fig. 13 in a

representation corresponding to fig. 12.

Fig. 15 shows an embodiment of a disk-shaped device for receiving and

examining blood samples in an axial section.

Figs. 16 and 17 show the device according to fig. 15 in a starting position and in a
removal position of a sample receiving unit that can be pushed out

radially in a partial perspective view.

Fig. 18 shows another embodiment with a hooked plunger for an advancing

and returning movement of a test strip in a longitudinal section.

Fig. 19 shows a cut-out side view of a head piece of the cranked hooked
plunger.
Fig. 20 shows a view of the rear side of a test strip clamped in a guide

chamber.



Figs. 16 and 17 show the device according to fig. 15 in a starting position
and in a renoval position of a sanple receiving unit that can be pushed out
radially in a partial perspective view. Fig. 18 shows anot her enbodi nent

wi th a hooked plunger for an advancing and returning novenent of a test
strip in a longitudinal section. Fig. 19 shows a cut-out side view of a head
pi ece of the cranked hooked plunger. H9- 20 shows a view of the rear side
of a test strip clanped in a guide chanber. -9- Fig. 21 shows a

| ongi tudi nal section through the guide chanber according to fig. 20 and
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shown in the draw ng fis. usfd to exam ne bl ood for patient self-nonitoring
especially for diabetics. The system conprises a storage contai ner 10
having a plurality of guide chanbers 12, each of the guide chanbers having
i ndi vi dual | y_di sposed sanple receiving units 14 with an optionally

integrated Figdcitig Adrshownarignsipesstigrisiod gdvage ebthe hgokas! plungsr ¢hat hen sanpl e
receiving units or lﬁ&é%ﬁg #%Hﬁi éo.a drive unit 20 for a forwards and
backwar ds novenent be 0 ey SURIRA RFLPETH e ' ©anber 12 and a recei vi ng
site 22 in the area of a body part 24 for collecting blood. As shown in
fig. 1 the container 10 is forned by a drum magazi ne 26 constructed as a
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self-monitoring especially for diabetics. The system comprises a storage container
10 having a plurality of guide chambers 12, each of the guide chambers having
individually disposed sample receiving units 14 with an optionally integrated
lancing unit 16 and coupling devices 18 to couple the sample receiving units or
lancing units to a drive unit 20 for a forwards and backwards movement between

the respective guide chamber 12 and a receiving site 22 in the area of a body part 24
for collecting blood.

As shown in fig. 1 the container 10 is formed by a drum magazine 26 constructed as
a cylindrical injection moulded part made of plastic. The guide chambers 12 therein
are distributed in the circumferential direction and extend axially continuously
between an engagement opening 28 at the front end for the drive unit 20 and a
discharge opening 30 at the opposite end for the sample receiving unit 14. The drum
magazine 26 has a central bore 32 with peripheral gearing 34 for a stepping switch
mechanism that is not shown in order to align a sample receiving unit 14 to be
ejected in the feed axis 36 of the drive unit 20. Axial blind-end bores 38 to receive a
desiccant 40 are arranged radially and offset to the outside. For protection against
damaging environmental effects, the front ends of the guide chambers 12 are closed

by a sealing foil 42 which is only partially shown in fig. 1.

The sample receiving units 14 are thus only intended for single use as so-called
“disposables™. In the embodiment shown in fig. 1 a hollow cylindrical injection

moulded part 44 made of plastic is provided for this purpose on which laterally



are distributed in the circunferential direction and extend axially
continuously between an engagenent opening 28 at the front end for the
drive unit 20 and a discharge opening 30 at the opposite end for the sanple
receiving unit 14. The drum nagazine 26 has a central bore 32 with

peri pheral gearing 34 for a stepping switch nechanismthat is not shown in
order to align a sanple receiving unit -314-to be ejected in the feed axis 36
of the drive unit 20. Axial blind-end bores 38 to receive a desiccant 40
are arranged radially and offset to the outside. For protection against

damagi ng environpental effects, t fro ends of, the quide .chaners 12 are
closad by aPoRRiRRy Eesie o6 oh e CcRling Bee 18 4 AR RACR B oS The
sanpl e recei Moied Bh! An AdiaPetRnhd D seRleY ad AhRAARSL fRihcSlafith 62 Bgtheas so-cal | ed
"di sposabl es”. In the enbodi ment shown in fig. 1" a hollow cylindrical
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which laterally 10- projecting engaging ns 46 of the coupling devjce 18
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areas as a tadasgoiota ehidRe56.This febeficdd 56 iPdonstreaddl inl Aovwn masRetd of the
collected blood fluid froma receiving opening 54 pointing in the direction
of advance ddedd atceglpomrélommollwwébg@dtsmnpbla@d%parﬁcv@langmm&uce@lei n a known
manner to dﬁ?FCt a conponent of the collected blood sanple and in

particul ar f P a glucose test. The tip 58 of the lancet 52 is displaced
back relative to the front edge 60 of the sanple receiving unit 14 in the
feeding direction. The proxinmal end of the |ancet is provided wth a second

engagi ng nmeamge fig 58 QF tiR 1aRRASRIsi6P1408 baSRIAtIG té R frdn® edge 60 of the
sample receiving unit 14 in the feeding direction. The proximal end of the lancet is
provided with a second engaging means 62 for a separate drive coupling that is

mounted in the engaging means 42 of the sample receiving unit.

Accordingly the drive unit 20 shown in fig. 2 has a double plunger 64 for coupling
to the sample receiving unit 14 and the lancing unit 16. This is formed by an outer
plunger 66 and an inner plunger 68 that can be telescoped therein. The transfer of
reciprocating movement occurs by means of a form-fitting connection of each of the

engaging means 46, 62 of the coupling device 18 as elucidated in more detail below.

The engaging means 46, 62 each comprise two holding claws 70, 72 which can be
moved towards one another in a pincer-like manner in order to grip behind an
associated head piece 74, 76 of the outer plunger 66 or inner plunger 68 in a form-
fitting manner. It shifts automatically into the engagement position as the plunger
advances by tracking an associated guide block 78, 80 where the guide block 78 for
the outer holding claws 70 is formed by the narrow sides of the guide chambers 12
provided with tapers 77 whereas the inner flanks of the outer engaging means 46
form a corresponding guide block 80 for the holding claws 72 of the inner engaging

means 62 of the lancing unit 16.



mounted in the engagi ng means 42 of the sanple receiving unit. Accordingly
the drive unit 20 shown in fig. 2 has a double plunger 64 for coupling to
the sanple receiving unit 14 and the lancing unit 16. This is forned by an
outer plunger 66 and an inner plunger 68 that can be tel escoped therein.
The transfer of reciprocating novenent occurs by neans of a formfitting
connecti on of each of the engaging neah$-46, 62 of the coupling device 18
as elucidated in nore detail below. The engagi ng neans 46, 62 each conprise
two holding claws 70, 72 which can be noved towards one another in a

o _hol di n 70, 72 n be moved tovards ina "
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shifts aut onid dogatdd ivi d rev6lvehiékeon@@ge ifeorideoPokition thsddsired pdriplger advances
by tracking an associated gui de bl ock 78, 80 where the guide block 78 for
the outer horeRingeantid rvigiiyetorthe dave eupling Fhenripwnekiduep acordieg @digie
chanbers 12 roviged.wth tapers 7.7 ereas the inger, .flanks t he outer
engagi ng meanbe At bE e ) ARG fionEe BiRG SM it d2 ke aP o e Bt di g o avs
72 of the i npghineReM Mr tHé_%%@§gziﬁgoﬁéniﬁé@8 hRheA BuiadainkBthefloht eadlof he
initial position shown in fig. of the drive unit 20 the drum nmagazi ne 26

can be rot atheengaging meansl|46e62.|Afker passimpethe bavals @2 thetamtgy@agaginnmears 4fesi r ed

sanple recelving unit 14 relative to. the drive coupling. .Then_in a next
step accor di %ﬂy &apﬁ@? its engpging a%%%\v&f‘abfg%er unger £ peePring & figet-gui de

tep acoor di WY BTG e _ de
and Chen but 1 SRRk SATopdelih s btkyes 02 flond WRCERIBAR G0N T2,

passi ng the &ewtes 1Y whidheas@litibip factgagd adapivdas thedfuterfdohlut yf theashpr its
engagi ng position with the outer plunger 66 accprding to fig. 4. The
| ateral gui dgseiEingding g Butiag therfurtherqadyanse dhespigjecting Inge &t eded 69 ddtheof t he

gui de sample receiving unit 14 pierces the sealing foil 42 over the ejection opening 30
during which the lancet tip 58 that is set back remains protected against accidental
bending. As shown in fig. 4 the advancing movement of the sample receiving unit
14 is stopped at the intended receiving site 22 at a predetermined distance to the
finger pad 84 so as not to impede the escape of blood in the subsequent lancing

process.

According to fig. 5 the lancing process occurs with the outer engaging means 46
held in its engaging position secure from displacement by further advance of the
inner plunger 68 whereby the inner engaging means 62 of the lancing unit 16 also
reaches its engaging position after passing the bevel 85. The lancing depth is limited
by the displacement distance that is available up to the indicated stop position of the
inner engaging means 62 where the lancing speed should be as high as possible for a

painless puncture.

After the puncture the lancet 52 and the sample receiving unit 14 are returned in the
reverse sequence according to figs. 4 to 2. Only a microscopic amount (microlitre)
of escaped blood is required at the puncture site which flows automatically by
capillary action to the test field 56 via the capillary gap on the outer side of the

lancet 52. Due to the form-fitting connection of the engaging means 46, 62 which



chanber 12 which as gliding faces are adapted to the outer contour of the
sanple receiving unit 14. During the further advance the projecting free
front edge 60 of the sanple receiving unit 14 pierces the sealing foil 42
over the ejection opening 30 during which the lancet tip 58 that is set
back remains protected agai nst accidental bending. As shown in fig. 4 the
advanci ng novenent of the sanple receivibg unit 14 is stopped at the

i ntended receiving site 22 at a predeternm ned distance to the finger pad 84
so as not to inpede the escape of blood in the subsequent |ancing process.
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46 held in 1ts engagli ng position secur rom acenment by turther

advance of tdeeplételydantopheipgide cliiinbdnap il filedly the stop pitgegihgomeangstt2 of the
| ancing unit 16 also reaches its engaginglgosition after passing the bevel

85. The | ancagatpstidsiell sten $Gofithe guidy Chamabatild snd thendavbleplungasfd is hat i s
avai |l abl e up Lo the indicated stop position of the inner engagi ng neans 62
where the Idﬁé?ﬁ§i¥g@ed shoul d be as high as possible for a painless
puncture. After the puncture the | ancet 52 and the sanple receiving unit 14
are returned in the reverse sequence according to figs. 4 to 2. Only a

M croscopi ¢ Bhesthbodiiksts dedchibed in E fARFARE Srefiro@ded funtBEnAllySeitRthet he
puncture site which flows automatically by capillary action to the test

field 56 vi asaneecomponentamythghpsamme referenngtnamesdlsias eficidéted abauecuch 82t toDue t o
the formfitting connection qf th ngagi ng nmeans 46, 62 which -12- also
exists in th%lsregﬁ??ﬁe Sqep@cqapg}q,chﬁéﬁ%rgwm e receiving unit 14 can be
retracted conpletely into the guide chanber 12 until finally the stop

pi eces 48 cone to rest against the wall step 86 of the guide chanber 12 and

the doubl e piy@RbodithehtSexample shown in fig. 6 to 10 differs primarily in that the sample
receiving unit 14 is designed as a multilayer test strip 88. It is provided with a
punched hole 90 in its proximal section to guide the engaging means 62 of the
lancing unit 16 where the arms of the strip 92 formed in this manner have central
and terminal stop shoulders 94, 96. As shown in fig. 7 the lancet 52 is guided in an
intermediate layer of the test strip 88 in a longitudinal slot 50 which also leads as a
capillary flow path to the test field 56 and can be formed by punching or embossing.
For technical manufacturing reasons the test strip is not provided with a separate
engaging means but as elucidated in the following its movement is controlled by the
stop shoulders 94, 96 whose action is path-dependent whereas the lancing unit 16
tracks the guide block 78 of the guide chamber 12 by means of its associated

engaging means 62.

The sample collecting sequence shown in figs. 8 to 10 basically corresponds to the
sequence according to figs. 3 to 5. A difference is that the outer plunger 66 only
abuts the facing front edge of the test strip 88 in order to facilitate the piercing of the
sealing foil 42 when it advances. In the stop position of the terminal outer stop
shoulders 96 relative to the wall projection 86 that is effective on two sides shown
in fig. 9, the engaging means 62 can pass the inner stop shoulders 94 that face one
another while elastically spreading the strip arm 92 whereby the outer stop

shoulders 96 engage in wall recesses that are not shown. After the puncturing the



rel eased again. The enbodi nents described in the follow ng are provided
functionally with the sanme conponents with the sane reference nuneral s as
el uci dat ed above such that to this extent reference can be nade thereto.
The enbodi nent exanple shown in fig. 6 to 10 differs prinmarily in that the
sanple receiving unit 14 is designed as a nultilayer test strip 88. It is
provided with a punched hole 90 in itsproxi mal section to guide the
engagi ng nmeans 62 of the lancing unit 16 where the arns of the strip 92
formed in this manner have central and termi nal stop shoulders 94, 96. As

shown in fig. 7 the | ancet 52 is ided,in a i nternmedi ate .l ayer of the
Sootst i b Sisuhcd Soendiihens o2 Yot ot CE I Blom St mau: St e st | ey

flow path to{)lhﬂngeﬁglslgfnggé %a%s?ﬁleQngr(‘s ABullders TRuBY AV HERE Gt i8§§gb055i ng.

For technica cturihg reasons the test strip Is not pro with a
separate engagtrengnedmns thewuideschambet thtlhd inner phudgéradd ie\in ign rdleasedenent i s
controlled by the stop, shoulders 94, 96 whose action is tpat h- dependent
wher eas t he $Raprsingythg sirtp arms 92in agstoprnesitigniod thetertery 88 of theiest siuipd®8 chamber
12 by means Qf,its ocl ate engagi ng nmeans 62. The sanple collecting
sequence sho§ﬁhﬁ%’W?Z FU%Q?B%EO basically corresponds to the sequence
according to figs. 3 to 5. Adifference is that the outer plunger 66 only
abuts the facing front edge of the test strip 88 in order to facilitate the

pi ercing of Ilhdie emballinegit Svivin thdighh¢and 12 e casps 88Mrd held 34 @RarRiage ti on of
the termnal outer stop shoulders 96 relative to the wall projection 86

that is effet@q ipamprovedbe guidarcesindhe carnage agn bg mavied lengifadinally teans 62 can
pass the inner stop shoulders 94 that.face one ot her whiJe elastically
Bor eadi ng. ¢ hESEREmET S0 RGREPERy S O TRBPoG b hescret P SoBrErtdbe. | 1
wal | recessegnd fatioRbLhB st SIRPWR-anffid &nnb&Bd BY Rehtl dMBdtdR 102. For the
form-fitting coupling to the single plunger 104 a single holding claw 70 of the
carriage 100 is provided as a engaging means (fig. 12). Instead of a lancing unit

integrated into the test strip 88 a separate lancing aid (not shown) is used.

In the embodiment according to fig. 13 and 14 a lancing unit 16 integrated into a
test strip 88 can be connected in a form-fitting manner in accordance with the
previously described carriage 100 for a reciprocating motion by means of an
individual holding claw 70 as a engaging means with a single drive plunger 104. A
spring clip 104 is provided to transfer the movement onto the test strip 88. As it
advances a stop position of the foil strip 88 is reached relative to a wall step 106 in
which the lancet 52 can be moved further against the restoring force of the spring

clip 104 for puncturing.

As also in the case of the embodiment example of fig. 7 the effective cross-section
of the transport channel 50 is limited to a ring gap by the outer diameter of the
lancet 52. Since the lancet does not lie exactly in the middle due to the effect of
gravity, the gap is larger in the area facing away from the bearing side. This area can
be additionally extended by an appropriate design in order to steer the blood flow

and to guide it onto the test field 56 via a lateral outlet opening.



13- retracted engaging neans 62 that is coupled in a formfitting manner
with.the inner plunger inpinges against the inner stop shoul ders 94 such
that the test strip 88 is also returned into the guide chanber 12. The

i nner plunger 68 is in turn released by spreading the strip arns 92 in a
stop position of the stop step 98 of the test strip 88 wth the wall
projection 86. In the enbodi nent shown-ild-fig. 11 and 12 the test strips 88
are held in a carriage 100 to inprove the guidance and the carriage can be
noved longitudinally in a drawlike manner in the respective gui de chamnber

12. The carr4 S ' ' 8 and is
connect ed byT%%é&%?gg%@g'n¥sa@olf &ggj? g%]%aﬁgtfcg%kﬁﬁ)dﬁf (ﬁ ﬁ%ga%%%%) | %ga to the
si ngl e pl ungesntdifd 18 ifi iwhadhethb ghide RBartibérw1Z @x@hd tdugallye BollbwdRedled108 provi ded
as a engaging neans (fig. 12). Instead of a lancing unit integrated into

the test strampsBsedradiafythereinimadisplicedble manner ab sample ireceivdegiunitsnl 4 he

enbodi nent ording tq,fig. 1 d a langing unit_ 16 integrated into a
Cost strip aaicbstlobencedieofsasaile fities 1l i i Forfch M F SsAPREERT dance. wi ¢ h
the previo I hed VAR kAL Le¢| ' t means
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the test strip 88. As it advances .a stop position of the foil strip 88 is
reached rel aPyshdodsl 19, hi3 whishesycepsevely engger parallgkto thpdisk axis g s apenoved

further agai r ' ce. of | l1i [ Jouncturing.
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outer dianmeter of the Iancet 52. Since the | ancet does not lie exactly in
t he mi ddl e damalyte carhke etftfcaldy detected through the calotte-shaped window 114.

In the embodiment shown in figs. 18 to 24 the coupling device 18 has a hooked
plunger 116 that can be coupled to the test strips 88 in a drum magazine 26 which is
driven at its proximal end 118 for a reciprocating movement. The distal end of the
hooked plunger 116 is provided with a hook head 120 that is angled over a knee
piece 119. In accordance with fig. 19 this has a driving flank 122 that abuts against
the rear end of a test strip 88 to advance the strip and a pulling flank 126 that can
engage in a recess 124 of the test strip 88 to return the strip. In order to secure the
stop position and to facilitate the disengagement, the flanks 122, 126 are sloped in
the direction of advance towards their free lateral edge. A spiked projection 127
moulded onto the front end of the hook head 120 with its tip pointing in the
direction of advance enables an easy piercing of a foil which tightly seals the guide
chamber 12.

The hooked plunger 116 is mounted in a guide sleeve 128 which can be aligned
with the desired guide chamber by means of a drum or index wheel 132 provided

with conical centering openings 130 at the front end of the drum magazine 26.

As best shown in figs. 20 and 21 the proximal end sections of the test strips 88 are

held in a detachable manner in their respective guide chamber 12 by a clamping



gravity, the gap is larger in the area facing away fromthe bearing side.
This .area can be additionally extended by an appropriate design in order to
steer the blood flow and to guide it onto the test field 56 via a | ateral
outl et opening. -14- The enbodinment of figs. 15 to 17 conprises a flat

di sk- shaped nagazine 106 as a container 10 in which the guide chanbers 12
extend radially. Hollow needles 108 ar.gsstored radially thereinin a

di spl aceabl e manner as sanple receiving units 14. The hol |l ow needl es or
sanple tubes 108 in turn forma guide for a separately novable |ancet 52.

The drive coupling,.i neans of  engagi.ng neans 62 | C can be noved
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whose response to an analyte can be optically detected through the
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a reci procat biighgbRvaeRoNs-sediith Hi0SfoRthe@ddked plihgr 11goked pl unger 116 is
provi ded with a hook head 120 that is angled over a knee piece 119. In

accordance with fig. 19 this has a driving flank 122 that abuts against the
rear end of a test strip 88 to advance the strip and a puIIing flank 126
that can enfiged o 24 iHugtetethezantolladguidanse oktheibpolesl plungesd L duxing stri p.

In order to gecure the, s osition and facilitate the disengagenent,
the 11 anks 199 cngsesmiptad] Halifiment Rekiss 0By piingiol Tauter RISt hei
free |ateral 4RdgfdinfcRl 1590 R0 REthE @il 4xis TP HedRiMambb P the ont end of
the hook head 120 with its tip pointing in the

circumferential direction of the drum wheel 132 whereby the hook head 120
projects laterally towards the test strip 88. When the spiked projection 127 is
inserted, a lower wall 142 of the guide chamber 12 forms a guide surface until the
knee piece 119 runs up against the bevel 144 of the guide cone 130. As a result the
hook head 120 is lifted during a pivoting movement of the hooked plunger 116 and
the pulling flank 126 engages behind the edge of the recess 124 whereas the pushing
flank 122 abuts against the end of the strip (fig. 23). As it advances further in the
stop position of the pushing flank 122, the clamping force of the clamping structure
134 is overcome by the higher driving force of the drive unit (not shown) whereby

. the test strip 88 gets free of the clamping projections 136 and finally reaches the
receiving position. In this process the cranked hooked plunger is guided and secured

between the opposing walls 142 and 146 of the guide chamber 12.

During its return movement the upper portion 148 of the knee piece 119 of the
hooked plunger 116 impinges on the upper cone edge 150 of the guide cone 130 and
as a result is pressed downwards until it disengages in the clamping position of the
test strip 88. The slope of the pulling flank 126 ensures that the blocking action is
less than the maximum pulling force and the hooked plunger 116 again disengages
from the recess 124. The guide sleeve 128 ensures that the hook head 120 does not

hook onto the drum wheel 132 during the advance and return. The consumed test



direction of advance enables an easy piercing of a foil which tightly seals
the guide chanber 12. The hooked plunger 116 is nounted in a guide sleeve
128 which can be aligned wth the desired gui de chanber by nmeans of a drum
or index wheel 132 provided wth conical centering openings 130 at the
front end of the drum nagazine 26. As best shown in figs. 20 and 21 the
proxi mal end sections of the test strip$g88 are held in a detachabl e manner
in their respective guide chanber 12 by a clanping 15 structure 134. For
this purpose the clanping structure 134 has two |laterally spaced clanping
cans 136 projecting into the, guide chamher 12 which [ntergct wt out war dl y
offset gui deHiF B8 el g flh@ercalﬁsqtﬂaaaflﬂw%lmsa@?eg@i@@w@ﬁé 12. In
this proces . I i hg clanped at its end is curved outwards
at right aﬁﬁ%gguﬁﬁ?$%§%%ﬁ@?%é“%%gé??§a||y such that the test strip provides
an extended engagenent cross-section 140 for the hooked plunger 116. Figs.
22 to 24 illustrate the controll ed gui dance of the hooked plunger 116 during
t he engagenent and di sengagenent process. The angling of the plunger

di spl aces the guiding cone 130 relative to the central axis of the guide
chanber in the <circunferential direction of the drum wheel 132 whereby the
hook head 120 projects laterally towards the test strip 88. \Wen the spiked
projection 127 is inserted, a |lower wall 142 of the guide chanber 12 forns
a guide surface until the knee piece 119 runs up agai nst the bevel 144 of

t he guide cone 130. As a result the hook head 120 is lifted during a

pi voti ng novenent of the hooked plunger 116 and the pulling flank 126
engages behi nd the edge of the recess 124 whereas the pushing flank 122
abuts against the end of the strip (fig. 23). As it advances further in the



stop position of the pushing flank 122, the clanping force of the clanping
structure 134 is overcone by the higher driving force of the drive unit
(not shown) whereby the test strip 88 gets free of the clanping projections
136 and finally reaches the receiving-g@sition. In this process the cranked
hooked plunger is guided and secured between the opposing walls 142 and 146
of the guide chanber 12. During its return novenent the upper portion 148 of
t he knee piece 119 of the hooked plunger 116 inpinges on the upper cone
edge 150 of the guide cone 130 and as a result is pressed downwards until

it disengages in the clanping position of the test strip 88. The sl ope of
the pulling fl@nNim26 ensures that the blocking action is |ess than the
maxi mum pul | ing force and the hooked plunger 116 agai n di sengages fromthe
recess 124. The gui de sl eeve 128 ensures that the hook head 120 does not
hook onto the grun1f@eel 132 durinq1thgwgp%ﬁnc and return. The consuned
test -16- strip 88 PEVIE{Rf Iereivped qody b AR VHCah BUTPOSES FORMEISING 3 s
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(12) of the cont ai pertaipgr bemesnsadf axdriveivng (29) and(toWhicnide bodyAnidcanive body

fluid can be applied.at, a recei.ving si.te,(22), .characteri.zed by a contai ner
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(14) and a coupling device (18) to couple the sample receiving unit (14) to

the drive unit (20) for a forwards and backwards movement between the

guide chamber (12) and the receiving site (22).

2. Device according to claim 1, characterized in that the coupling device (18)
preferably has automatically operating form-fitting means (46, 74; 62, 76) to
make and disengage a form-fitting connection between the drive unit (20)

and sample receiving unit (14).

3. Device according to claim 1 or 2, characterized in that the drive unit (20)
and the sample receiving unit (14) are separated from one another in an

initial position.

4. Device according to one of the claims 1 to 3, characterized in that the
coupling device (18) has at least one engaging means (46, 62) to couple the

drive unit (20) and sample receiving unit (14) in a form-fitting manner.

5. Device according to claim 4, characterized in that the engaging means (46,
62) can be moved in a distance-dependent manner between a release
position and an engaging position during the forwards and backwards

movement.



the drive unit (20) for a forwards and backwards novenment between the qguide
chanber (12) and the receiving site (22). 2. Device according to claim1l,
characterized in that the coupling device (18) preferably has automatically
operating formfitting neans (46, 74; 621876) to nmake and di sengage a
formfitting connection between the drive unit (20) and sanple receiving
unit (14). 3. Device according to claiml or 2, characterized in that the
drive unit (20) and the sanple receiving unit (14) are separated from one
another in an initial position. 4. Device according to one of the clains 1
to 3, charact erf.zed Devitcehatcotdivey towtaiml 4 oS, dhuiavterized)infthat tht cbeplizig deniee
engagi ng neans (46, 62{ to couple . the drive unit (20) and sarrFI e receiving
unit (14) in a for m#ESkhasaplidhigade BockydB) ard mpastienlarpnedhatiinformed by an

characterized in th j n 4 n be. noved i
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position during the forwards and backwards novenent. - 18 6. Device
according to claim4 or 5, characterized in that the coupling device (18)

has a sliding gui de hédeKadcéfin@ttoredf BaY dlhieisl Ao QRBafdtddrided ih @hawHe by an

inclined bevel (77, 80) that can be tracked by the engagi ng neans (46, 62).

7. Device accordi ng engaging nefans (6, 62)as hacatedtad aproxamral erst efithe sanple rackiving he

engagi ng nmeans (46, 62%@3? | ocated at a proximal end of the sanple receiving
d

unit (14). 8. Device'™ ing to one of the clains 4 to 7, characterized in
that the

8. Device according to one of the claims 4 to 7, characterized in that the

engaging means (46, 62) is formed by at least one holding claw (70, 72) that

can be shifted into an engaging position under its own tension.

9. Device according to one of the claims 4 to 8, characterized in that the
drive unit (20) has a plunger (64; 66, 68) and that the engaging means (46,
62) automatically engages the head member (74, 76) of the plunger when the
plunger (64; 66, 68) is advanced axially.

10.  Device according to one of the claims 1 to 9, characterized in that the

coupling device (18) comprises a hooked plunger (116) that can be hooked

onto the sample receiving unit (14).

11.  Device for receiving a body fluid for analytical purposes comprising a
container (10) and at least one sample receiving unit (14) preferably in the
form of a test strip or test tube for a single-use test that can be pushed out of
a guide chamber (12) of the container by means of a drive unit (20) and to
which the body fluid can be applied at a receiving site (22), characterized
by a container that is designed as a magazine (10) for storing a plurality of
sample receiving units (14) and a hooked plunger (116) that can be hooked

onto the sample receiving unit (14) to couple the sample receiving unit (14)
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engagi ng neans (46, 62) is fornmed by at |east one holding claw (70, 72) that
can be shifted into an engagi ng position under its own tension. 9. Device
according to one of the clainms 4 to 8, characterized in that the drive unit
(20) has a plunger (64; 66, 68) and thatjot-he engagi ng neans (46, 62)
automatical ly engages the head nmenber (74, 76) of the plunger when the

pl unger (64; 66, 68) is advanced axially. 10. Device according to one of the
claime 1 to 9, characterized in that the coupling device (18) conprises a
hooked pl unger (116) that can be hooked onto the sanple receiving unit

(14). 11. Device f ok ichikhifl (S0)YIBFY firwatdd difballipdrut h%@&m&ﬂrb‘éﬂﬁ@eﬁtlz
conprising a container (10) and east one sanple recerving unit (14)
preferably in the fgurdmo(hﬁmhelt(éS)arsdﬂhemecmrvmgﬁte(tZB})e for a single-use test
that can be pushed out of a guide chanmber (12) of the container by neans of
a drive unit (20) and to which the body fluid can be applied at a receiving
site (22), characterjized by a conialner that is de3|8ned as magazi ne (10)

for storing a dpuraquviﬁeﬁcorg%ﬁpé ABdd oFi g chararterize ]nﬁ}%ﬂ&tﬂ&)‘l@@&e‘bl unger

(116) that can be h £ the
sanpl e receiving un 4 1%}@12@‘1?@%&3%5' §§faﬁlﬁx %Ehﬁttg@qsgﬁl\?&rgglgi and
backwar ds novenent bectei\ﬁﬁgumlneM)gluhdgtlfd”@Wﬁﬁs(rﬂo%):mamd the receiving site
(22). 12. Device according to claim10 or 11, characterized in that that the
hooked plunger (116) (120) has a thrusting flank (122) that butts agai nst
the .sanple receiving unit (14) during the forwards novenent. 13. Device
according to ord.of Reveceicapiinglio ang of the daimsaditerl2zeharaeterized in that the

hooked plunger (116) has a pulling flank (126) that can engage with the

sample receiving unit (14) for the return movement.

14.  Device according to claim 12 or 13, characterized in that the pulling flank
(126) and/or pushing flank (122) are sloped towards their free lateral edge in

the direction of the forwards movement.

15.  Device according to one of the claims 10 to 14, characterized in that the
hooked plunger (116) has a cranked hook head (120) such that the hook
head (120) protrudes laterally when it is coupled to the sample receiving unit

(14).

16.  Device according to one of the claims 10 to 15, characterized in that the
hooked plunger (116) can be pivoted relative to the sample receiving unit
(14) by means of a bevelled part of the plunger (119) that moves against a

guide contour (144) during the forwards and backwards movement.

17.  Device according to one of the claims 10 to 16, characterized in that the
hooked plunger (116) is guided in a tapered guide sleeve (130) which tapers
in the direction of the forwards movement where the tapered guide sleeve

(130) is eccentrically offset relative to the central axis of the guide chamber

(12).



hooked plunger (116) has a pulling flank (126) that can engage with the
sanple receiving unit (14) for the return novenent. 14. Device according to
claim12 or 13, characterized in that the pulling flank (126) and/or
pushing flank (122) are sloped towards -t20eir free |lateral edge in the
direction of the forwards novenent. 15. Device according to one of the
clainms 10 to 14, characterized in that the hooked plunger (116) has a
cranked hook head (120) such that the hook head (120) protrudes laterally
when it is coupled to the sanple receiving unit (14). 16. Device according
to one of thelgl ai Deviteatwrdibg tcbsr @ttheclanedl ( 1o l?hahantd&eermddhemulhemger
(116) can be pivoted relative to the sanple receiving unit by nmeans of

a bevell ed part of @cri@dmhmgsbﬂléih@)a %thﬁ'lﬂ%ﬁﬁé@nﬁ@%ﬁrh@t”hfor@ﬂﬁeé isdionbur
(144) during the for ﬁ%ga{&%a?&ctﬁ ﬁgc eq?ﬂia?t the Devi ce according to

one of the clains T aract r|ze hooked pl unger (116)
is guided in a tapered QUIde sl eeve (130) mhlch tapers in the direction of
t he forwards novenent where the tapered guide sleeve (130) is eccentrically

of fset relatiye toDebRea8didl tahSofthe tRBMIUtAES Charh@érizddlia)that Q- 18.
Devi ce according to one of the clains 10 to 17, Characterized in that the

hooked pl unger (116ymplasecaiving ket (lid)es lmltbim®aq}nhle(rpaﬂ1)er bparktpng i ts front
the ol aims 1 o 1osTesEALEDOn e (DS HO): sampl o receiving unit (14) 1
held in a detachabl e manner by a cl anpi ng
20.  Device according to claim 19, characterized in that the sample receiving
unit (14) has a proximal end section engaging with the clamping structure
(134) that can be elastically deformed to keep open an engagement cross-

section of the guide chamber for the hooked plunger (116) (120).

21.  Device according to claim 19 or 20, characterized in that the clamping
structure (134) has two guide ribs (138) which run parallel to one another
along the guide chamber (12).

22.  Device according to one of the claims 19 to 21, characterized in that and
the clamping structure (134) has two projecting clamping cams (136) located
in a clamping area of the guide chamber (12) facing the drive unit that are
preferably laterally displaced relative to the guide ribs.

23.  Device according to one of the claims 10 to 22, characterized in that the
sample receiving unit (14) has a recess (124) to hook the hooked plunger
(116).



structure (134) in the guide chanber (12). 20. Device according to claim 19
characterized in that the sanple receiving wunit (14) has a proxinml end
section engaging with the clanping structure (134) that can be elastically
def ornmed to keep open an engagenent cros3l-- section of the gui de chanber for
t he hooked plunger (116) (120). 21. Device according to claim19 or 20,
characterized in that the clanping structure (134) has two guide ribs (138)
which run parallel to one another along the guide chanber (12). 22. Device
according to one of the clainms 19 to 21, characterized in that and the

cl anpi ng st rugsur eDetisé hedrading v ot of thetiaﬁgs tk@dpichgroaefzddlidGhat #cated in
a clanping area of the guide chapber (12) facing the drive unit that are

preferably |ater al l3pcigspit{dupreterahly O@Sﬂ’éﬁ?%és glanget ip indegrated in thevi ce
according to one of e cl cterized in.that sanpl e
ecel ving uni ¢ 1ayhE S PUE ud® (s Erm B AT RBirebtht P Riga ogsiTe)
-21- 24. Device ac?g[rt?lgg)ftaqes(@ @rs@ﬁ the clains 1 to 23, characterized in
that a | ancing uni 6) preferably constructed as a lancet is integrated in
the sanple receiving unit (14) to carry out a |lancing novenent towards a
body part (24) of a test person. 25. Device for receiving a body fluid for

anal ytical pu 2posePedonfor reseingga bodmﬂui'd rﬁnrran(lj:tﬁ)r)al purpbsag congaising a@msaisa'rfﬂ)(]))and at least

receiving unit (14 ref er abl for se L est t hat. can she ut .
of a guide charrbe%’n Sf'é‘j’{%d?"e{‘ﬁ |Pﬁée}?' EV%‘“H? of>° tesétrhatc P@Sﬂfg?j# °g?18“‘de
to which the body thauiber @ayoflake coﬁimﬂ{er Bglmainsaf b éfied Wit (Q0)sint & '&Riﬂl) thewbéy it cah be

| an_C| ng unit (16) Iapsphlecri] Elteagrlé&g\ﬁrqg ;1{33 (EBGWEergB a?anrc%%%mt (1%9 is integrated in the sample receiving

unit (14) to carry out a lancing movement towards a body part (24) containing the body fluid
characterized in that a coupling device (18) is provided to couple the sample receiving unit (14)
to the drive unit (20) for a forwards and backwards movement between the guide chamber (12)
and the receiving site (22).

26.  Device according to claim 24 or 25, characterized in that the lancing unit
(16) can be displaced in a guide (50) of the sample receiving unit (14) in its

direction of movement.

27.  Device according to one of the claims 24 to 26, characterized in that the
lancing unit (16) can puncture the body part (24) at a predetermined distance

to a free front area (60) of the sample receiving unit (14).

28.  Device according to one of the claims 24 to 27, characterized in that the
lancing unit (16) can be coupled in a form-fitting manner to the drive unit
(20) by means of an associated engaging means (62) of the coupling device

(18) for a reciprocating lancing movement.



unit (14) to carry out a |l ancing novenent towards a body part (24)
containing the body fluid characterized in that a coupling device (18) is
provided to couple the sanple receiving unit (14) to the drive unit (20)
for a forwards and backwards novenent between the gui de chanber (12) and
the receiving site (22). 26. Device accorging to claim24 or 25,
characterized in that the lancing unit {18) can be displaced in a guide
(50) of the sanple receiving unit (14) inits direction of novenent. 27.
Device according to one of the clains 24 to 26, characterized in that the
| anci ng unit Q96) ®mvigeuaccdrding tblvae bbthe clams 24 2¢1 ) 8 atharaqtexidat v thiat the
distance to a free front area (60). of the sanple receiving unit 614). 28.

Devi ce accor di ng tMﬁé‘nﬁﬂzq)ﬂ@séld_ﬂlﬁ]ﬁPﬁﬂlgﬁb(éﬁ)’,o_rﬁlﬁérbé(@flé}“?ei gAY (%At the
| anci ng unit (16) %ggag%n%pﬁg}&%grneggb&a{ gﬁ@eflbﬁéi%aérﬁ?r}{}ﬁ%dégﬁg §,drive unit

(20) by neans of an assocl a I'ng neans i ng device
(18) for a reci IOF0%%&%1%&%'@Q5W8¥®Eiving&ﬁtgﬂ?ancpféﬁbiﬁguﬁﬁ({%o)d' ng to one
of the clainms 24 to 28, characterized in that the drive unit (20) has a
doubl e plunger (64) forned by an outer plunger (66) and an inner plunger
(68) that can be longitudinally noved therein to separately drive the

sanpl e recei vidlyg uMaviqelatyording toameiof theuphims (111629, ditaratievized imthastlti ng t o
one of the clains to 29, aracterilégd.i n that the drive unitF%ZO) has a
control device to CBIYEMBIt@Mhasagannekigyiceip sl the spquenegof mpysmentsof e vi ng

unit (14) and/or Iqﬂgg&%lg%&i&&%ﬁ%ihgﬁ)?ﬁgg}ﬁgciﬁgﬁgft {gg to one of the

clains 24 to 30, characterized I sanpfe receiving unit (14) has
limt stops (94) for the lancing unit (16)

31.  Device according to one of the claims 24 to 30, characterized in that the
sample receiving unit (14) has limit stops (94) for the lancing unit (16)
preferably formed by projecting edges of the body.

32.  Device according to one of the claims 24 to 31, characterized in that the
lancing unit (16) can be displaced to a limited extent relative to the sample

receiving unit (14) against the restoring force of a spring member (104).

33.  Device according to one of the claims 1 to 32, characterized in that the
sample receiving unit (14) can be moved in a sliding guide (82) of the guide

chamber (12).

34.  Device according to one of the claims 1 to 33, characterized in that the
sample receiving unit (14) is held, preferably by means of a detent
connection (102), on a carriage (100) that can be moved backwards and

forwards in the guide chamber (12) by means of the drive unit (20).

35.  Device according to one of the claims 1 to 34, characterized in that the
sample receiving unit (14) has an analytical test element (56) to examine the

body fluid.



preferably fornmed by projecting edges of the body. 32. Device according to
one of the claims 24 to 31, characterized in that the lancing unit (16) can
be displaced to a limted extent relative to the sanple receiving unit (14)
agai nst the restoring force of a spring nmenber (104). 33. Device according
to one of the clainms 1 to 32, characterizE? in that the sanple receiving
unit (14) can be noved in a sliding guide{82) of the guide chanber (12).
34. Device according to one of the clains 1 to 33, characterized in that the
sanple receiving unit (14) is held, preferably by neans of a detent

connection (103), ®evicecrtordageao(Oho0] thelvbdimeadro3s, ¢haracteBaekimpehas tland
forwards in the guide chanmber (12) by nmeans of the drive unit (20). 35.

Devi ce accordi ng t Ga@ple 1geeciving upit4] hishag apecfeublycapilant astive &@nspert ¢hannelhe

sanpl e recei vi ng unj 1 has -an, anal ytical test elenent (56) to exam ne
the body fl uid. 2%6) fgéﬁ?e&é)a?légldaccor ding to one of the clains 1 to 35,
characterized in that the sanple receiving unit (14) has a preferably

capillary active transport channel (50) for the body fluid. 37. Device

according to gyai M3&icLhRbehiIas I6) chdyalktedrizd tih ARRRARY frakpaARGhnne( 50) 1S
formed by a ring gap between a lancet (52) and a wall area of the sanple

recei ving unit (214)(58)uisfommmdi by tilgegdparetween HRncetRN) abdaiweall arez of theng t o
claim36 or 37, characterized in that the r.i n%i shaped _transport channel
(50) has a wi dened saRpistesairingamiti(h)suioandips the lapesh (3% at  faces away from
t he bearing side of the lancet (52) that is | oaded by gravity.
38.  Device according to claim 36 or 37, characterized in that the ring-shaped
transport channel (50) has a widened cross-section in a transport area that

faces away from the bearing side of the lancet (52) that is loaded by gravity.

39.  Device according to one of the claims 36 to 38, characterized in that the
transport channel (50) ends on an analytical test field (56) via a lateral outlet

preferably in the transport area.

40.  Device according to one of the claims 36 to 38, characterized in that the
transport channel (50) ends at an analytical test sleeve (56) via an axial outlet

opening pointing in the direction of the channel.

41.  Device according to one of the claims 1 to 40, characterized in that the
guide chamber (12) is closed by a sealing foil (42) at least in the area of an
ejection opening and that the sample receiving unit (14) has a free end area

(60) facing the direction of advance to pierce the sealing foil (42).

42.  Device according to one of the claims 1 to 41, characterized in that the
sample receiving unit (14) is constructed as a test strip (88) or preferably as

an injection moulded test body (44) in particular for examining blood.



39. Device according to one of the clains 36 to 38, characterized in that
the transport channel (50) ends on an analytical test field (56) via a

| ateral outlet preferably in the transport area. 40. Device according to
one of the clainms 36 to 38, characterized-in that the transport channel

(50) ends at an analytical test sleeve (56) via an axial outlet opening
pointing in the direction of the channel. 41. Device according to one of the
claims 1 to 40, characterized in that the guide chanber (12) is closed by a
sealing foil (42) at least in the area of an ejection opening and that the
sanpl e receiving unit (14) has a free end area (60) facing the direction of

advance to piegge tRvreakéddingdb bn& 82the cfhms ﬁ)%é{kt?eclﬁ?ﬁﬁéﬂkagmtma?ﬂx% of the
claims 1 to 41, characterized in that the sanple receiving unit (14) is

constructed as a tesamphcrrcqm‘(lﬁg)mm(lébnsafoema&bby aa\mllowmeedipéb(ﬂﬂ)(msmnmhdﬁw t est

body (44) in particul ar r.,exam.ni n bl o : Devi ge accordin
one of the clains 15%‘BP1&1fP uid YRCRAE BrS %réIaIY.aﬁﬂFrﬁamettme%f‘éfﬁwéa? é&éﬁd&? Reini

(14) is fornmed by a gfle (108) to suck in the sanple f|UId whi ch
is preferably at thémseg{rggmtnﬁe?demgned as a guide for the lancing unit

(16). 44. Device according to one of the clainms 1 to 43, characterized in
that the container (10) as a drum nagazine (26) has a plurality of guide
chanbers (12) 4AunniDayicexdcadidingetacine obthewtems dnplda, clﬂn'ai:twi'mgi imthiat (ib4) t hat
are distributed in the circynferential direction. ice according to
one of the clains 1ceBtamsrs( @&Fé@!’%l‘@éﬂzmﬁ (361 has @ﬁ@raléﬁr‘i’f%lﬁ@ﬁ brs as a

di sk mgazine (106) (IP%SI’UBDIBE %{ﬁh&te){c}{)for oﬂg Ea%plg 'lléc%g/mg unit (14) that are

distributed in the circumferential direction.

45.  Device according to one of the claims 1 to 43, characterized in that the
container (10) as a disk magazine (106) has a plurality of radial guide
chambers (12) each for one sample receiving unit (14) that are arranged
radially.

46.  Analytical instrument and in particular transportable hand device for
medical diagnostics, characterized by a device for receiving a body fluid

according to one of the previous claims.

47.  Sample receiving unit for a body fluid in particular a test strip or test tube
having coupling means for a preferably form-fitting drive coupling in order
to push it out of and return it into a guide chamber (12) for use in a device

according to one of the previous claims.



chanbers (12) each for one sanple receiving unit (14) that are arranged
radially. 46. Analytical instrunment and in particular transportable hand
device for nedical diagnostics, characterized by a device for receiving a
body fluid according to one of the previous clains. 47. Sanpl e receiving
unit for a body fluid in particular a test strip or test tube having
coupling nmeans for a preferably formfit23yng drive coupling in order to
push it out of and return it into a guide chanber (12) for use in a device
according to one of the previous clainms. - 25 48. Method for receiving a
body fluid f an ' | [ LV ii. (14)
that is pref g&‘abl ?)‘JI #\%gﬁdéé%é;‘gﬁg gﬁg |ﬂg%@-@%&@%@%@pcﬁ%gﬁg{gmcgﬁtsglg#) IE:a gui de
chanber (12) of are&nﬁ?g it (143 Qat Dyprafadtdy ditended forvsinglefusd 28)is pashdi s
charged with body fluid at a receiving site (22), characterized in that the
sanpl e receiving wnt of 4 guille thanahem 1 Dodfacontamed(10) by umdans eDoYiriveehit 0)

t ted into th i 12). .aft . A |l ection, 49. Method
hecording 10 ol al ARAE TEHEATBALPaRA A § e VIETB60g PReTPaeFized BoMAct od by
ing BHEPROIES e

Sample recorving ob PR T ik 1k FOPAAR PDER ) " 1

retracted into the guide chamber (12) after sample collection.

49.  Method according to claim 48, characterized in that the body fluid is
collected by a puncturing movement of a lancing unit (16) that can be moved

in the sample receiving unit (14) in the area of the receiving site (22).





