-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 iln-order to determ ne a netabolic
guantity in an automated rmeasuring 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 ordebe‘;ige g[?& hﬁ: lﬁ%g{osrur%féiolhgr;tbo &If‘?{%‘f%&&gd for the subsequent

anal ysis by a puncture sfiod cause ‘as pain 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 scarded asDasceiptivunabl e after the neasurenent is conpleted. Apart fromthe
detailed steps which are still time-consum ng, a particular problemin this
field is the risk of contam nation or infection by the uncontrolled rel ease
of consunmbles _into the environnent. Baégd on this the o%ieﬁ% of the

i nvention i sTRINyGHIoR qoReeras & deNishalyomcthed foresriving a bodutlgid feF art and to

en e o art and t.
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ensure a particularly hygienic handling. The conbination of features stated
in each of the independent patent clains is proposed to achieve this
obj ect. AdvaSingizensysr espid szt lsnoawttifot patidneself 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
nmovenent between the gui de chanber and-2t-he 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 er at ed ﬂ%q{n?e%rtlf)h :fsdtlza%?& oMl%eﬂflga (%' &Ri&f@%ﬁp]é’ ];tic%ﬁr:n{ allljl’ii% zlist %\Flg Ql?d to> af ety

and by recassetting o urn he 'c er POSSI 0 ensure a

hygi eni ¢ hardiishdt did sditsPOsRnentsabr thigipidst EREcordinfBaNBuplitOasicas abl e
sinplification not |east because it can be used discreetly w thout at once
for exanpl @rérisedagcordnniotbd irventorfogisevpling thasanple r¢oepiirgrenteivtthé n this
regard i s achieved b he coupling deyice preferabl having autonmatically
operating ¢ Wé&?ﬂr’fﬁ?%éﬁﬁ? 8’8%?5%“{ _IH?‘éeg%e&éE%tw§e¥H}erﬁm e"lcg‘flfr‘ff’@r_%%nne_cti on
bet ween t he gt te¢Eiviiy ditc 2chSANPhRr H6&SI0Y hidek tH%ﬁch"fﬂ@Eaﬁdeefré&%iviﬁg he unit and
sanple receiving unit are separated from one another 1n a starting

posi tion. THiuscaealldyethadivdetaagenishly pafirmed dby e syivenc duspl iemdt thevi ce havi ng

at | east one engagi ng ans that. can be noved. bet n a rel ease position
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receiving unit. or a se ontr process it vant ageous when the
coupl i ng dehygrnlasndlingandiéisgiselc Fosthd phtierp rhéapsbhabngaeablbat is forned by
an inclined bevel of the guide chanber that can be tracked hy the 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 axially. -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 noyenent an advant ageous enbodirent vi des that the hooked

ol unger has ‘SR ETRRLO PG HR SRR CBEIRE! 2ok PG s ASPRP s Fong uni &
I'n order to ,54QLHNHRhbO&ISHIPIR shRpR! réédidiny Bhit. Wfith'réga?&'i’@ﬂ%@&%ﬂ?s z:ii‘{ﬂen the
hooked plunger has a pulling flank that can engage wth the sanple

recei vi ng urhiatkwinds orodemettonf s antagee embbdinieat provilgs dadtherloakahi ng it i s

advant ageous when the pulling and/ or pushing flank are sloped towards their
free |atera|91@w§éh?%ﬁ@ﬁé€tlag?@@fﬂ@hgkstfsﬁta%mf PRAINBYE rRiERS L InoFleg iQer o

achieve a relj |.i L hS ger has
a cranked hgg%ﬁﬁggé&gg%ﬁkgﬁgbéphg“ﬁgggaﬁ%%g&%f%%gﬁg%§&@§@g$§ﬁ¥§9§%£n it
coupl es to pulléngStanil tRatrcas ehpdgegvithntht saripletrébe@ivihgphio Ve Rl to &silitits from t he
fact that the hooked pIun%Er can be pivoted relative to the sanple

recei vi ng urthe lashingeaidundatcing Hdy adyaatmepeustwhsn thgpulhng aad/pr pushingrfianks
agai nst a gui de contour [ he_f or war .and b rds nmovenent., In this
connect i on°1 i FgBaRlyHfa Gt Yk foler R REER aBRri g R RIS R
tapered gui de sl eeve which tapers in the direction of the forwards novenent
where the tapered guide is eccentrically displaced relative to the central

axi s of the Iguirdte 1€ hehiibera 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 1s 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 samle receiving unit is held in a
det achabl e manner by a clanping structure projecting into the guide chanber
where the clanping force of the clanping structure should be less than the

mexi mum dri \ép‘%?{l af EnPleclibEufll Latfoelhdtical f?%mﬁﬁﬁv%dglﬁI?ﬁ(gHélgﬁlﬁ: strubire to

advant ageou a Space-saving constru e receivi ng uni t

has a -4- propé¢h@apassapécdesidction bhtie gnale dhembesistordaltd Jatctedravorachldteh t he
cl anping structure to open a passage cross-section of the guide chanber in
order to | atthh @mﬂ@dur\gﬁr i exler toachieye aig itgs adigatageqys wheadhe elampug eve this

1L, advant aqsRuratien AR G AHIUEIUE B Wa8iidnygd s whi ch run

paral l el to “one an ect | ng cl anpi ng

cans | ocat ed:hamber ﬁd&%'ﬁ@e&i@cl%?ﬁmg%aﬁﬂﬂ&@tedQHﬁ@Mplﬁg‘l@eﬁlgfihté%udfe' ve unit
that are preferably laterally displaced relative to the gquide ribs. The

sanpl e receichamgeifaring btvdnincagdiohsl aye heeerably ddesly displcedbigpitivago dieement to
hook t he hookecgﬁt | unger. Anot her aspect of the invention is that a | ancing
unit is int ¥ into the sanple receiving unit to carry out a |ancing

movenent towards a body part containing the body fluid. The puncture and

sanpl e collection can thus take place sinply and hygienically in an

aut omat ed seTHSARD]OfecsPInEMBRtadviMiidedudy Qhdh RPeRNY akB0pting Wement 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 receivi-ig 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 all ocated engaging

reans of t e, couRhd Behi AR el Qe BF FRCLALAA I Gl AVRLBG IR RIor A

particul arl y advant ageous co structlon esign pro

has a doubllengihgiogethefdpivemdit bydvanageotsy had mtgmrol aev.dceamn orleeto qinttober t hat
can be longitudinally displaced therein., -5- In der to control the
sequence of ﬁméﬁweeﬁmtlh@ alsorposaibledhatitly ngﬁl%chelé(m%/%}“ has digalf $igPuni t t he

dri've Unit gy ANIAREANLYpRAT A, AN Y B ol ATAERde control

rel ati ve novenent SO posSs 1'e T ec ifving unit has
limt stops for the lancing unit preferably forned by projecting edges of

t he body. Anot her advant ageous enbodi nent provides that the |lancing unit can
be di spl acedAndtheradvartageeds exbedimenepravidee thadthe hencianpliecanaeelisplagd uni t

agai nst the restorlng force of a spring nepber. For a sequence of novenent
that is as dRerlyyitabinten raatiysdedhpiamnle receivi MY g metbe et feceinpl e
recei vi ng u@i&nﬁ%@n&ﬁhﬂpVEd in a sliding guide of the guide chanber.

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 ftuid 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 1s advantageous
when the ring-shaped transport channe! 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 connectiothat 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

recei ving unfty;s A&g@eﬁﬁén Ray %%fi‘%tﬁfégﬁleﬁfmé’gb&?ﬂﬁ cﬂéﬂx\ging‘fs‘gha&%é?}onw% transport

channel is fornme aring s etween a lancet area of the
sanpl e receianahygicalnedt fisld viounaenboutids epérange picferdbiy ar dhe trahsporieareudeibl y
support the liquid_ transport it is advantageous when the rin?-shaped
transport crsmassiklecthat the Hapwartchaus] disehargrs anfp an anakifisplest slegve Kiat hat

faces away from: ear..; | I i.s | oaded by gravity.
-6- In this %:noe{r?ﬁ%tétﬁ}l%noﬁewﬁgfang@gglﬁ g%lqgre\%ﬁge]ﬁgﬁthég raﬁgport channel

di scharges onto an analytical test field via a |ateral outlet opening
preferably in the transport area. It ig al so possiblg Fhat the transport
channel di sclhatdsso pritert agaianadhybiioglentiestmeita évtuenta it Briaeodratle ohith et
opening pointing in the direction of the channel. In order to, protect _
agai nst dandl§f Adide slmbsiieelesad by sealing (il gtdeaskingth age QhRBCIRHINR t he gui de

chamber is clased fnd SRALHBN il bl b8R8l i) hIRARER Bk By SgCT i ON

opening. In I's®connection the sanple recefving unit s ave a free end

area faci ngfatifg thll difetib®8f plopplkidaub pictte the s@iliag ¢l herdeealpréignf 0i | in order
to prevent damage to the lancing unit. The sanple receiving unit is
advant ageousdanage & thedanciez wnit.est strip or preferably as

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 recei-vi.zng units. In an enbodinent that is
advant ageous for controlling the novenent, the container as a drum magazi ne
can have a plurality of guide chanbers running axially each for one sanple
receiving unj r [ St L4 i R [ Lnection.
AIternativeﬁyhgggg%%?Gﬁ?g#ﬁgﬂégﬁgggFIﬁ%@?@ﬁgégggﬁégéﬁgﬁgﬁhP%%ﬁgbntainer as a

di sk magazisagphagcaviph whitlthdt ¥a®be é@\gjleii todht @evechinnibesttaceAGhtofthe g@ide sanpl e
receiving unit that are arranged ra |alléﬁé The invention al so extends to an

anal yti cal ichembensdier samplpaptléctionathebadydhadisradamtageouslngotensdia thor nedi cal
di agnostics contaj ni ng a devi.ce .according t he invention for receiving a
body 1 ui d_ dEAiethe ety hecSithy & 1RGSR ofgnerof d atethe it BRaepPE ARG ol ve
coupling for, ysEsahiplSpedivigringes. -7- Wth regard to the nethod the
above-nentioned object is achieved 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 receiWicigvantiva ipprther elneiiaigd rothe fellawing oa thebrsismd thingmbadigentsan be
noved in th san&%g rec&i%hﬁg uni.t . The invention is further elucidated in
the followi ng°BR StHPHEEs™d ngl%bodi ments 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. 3 to 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. | inan 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 a8drawi ng corresponding to fig. 2.
Fig. 6 shows another enbodinent with a strip-shaped sanple receiving unit
formed fromfoil parts in a representation corresponding to fig. 1. Fig. 7
shows the s || receiyi I ' 1 [ Lhydipal mddle
section runaﬁ%gﬁperpghgﬁgg?gg&%%ﬂ%ﬁgﬁgﬁgﬂg{%?Ekﬁgqgﬁﬁlp?kéggg?&g%?g 10 show
various positions of sagp@tiencd carligzedaapiey catspyndigg wifig. 6.n a
representation corresponding to figs. 3to 5. -8 Fig. 11 shows another
enbodi mrent wth a strip-shaped sanple receiving unit supported on a carriage
in a view corresponding to fig, 6,,Fig. 12 %poms E%pattjal niddlg,section of
the sanpl e ridgeid/i ng sHevs agatigl middje secgon pfthepample sesiving yntaceydinge pl ane
of the strip. Fig. 1 o] gpgﬂé Lt a strip-shaped sanpl e
receiving unit suppg??gdwgﬁégagggyﬁg me ]gggéﬂﬁgggﬁk-out perspective vi ew.
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 ldgviie f choweaerstherrmgntandnewadth astrig-shhmddasphpleedving uait axi al

secti on. X ) ) .
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. Fi% 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

Figs. 22 to lﬂg. Show Vs%@v?%l?or%‘?riﬁhfnhp&%twﬁ t@d}@ﬂﬁ@g&lﬁe tREnBRakaHaRb Ypger that

can hook onto the test stri n a perspective view. The anal ytical device
shown in the draw ng fis20sad t o 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 SpQs anple receiving.units 14 wt n.optional ly
| nteorated TiEhGBHG 2aane Teraepostinr Phiaec dushooked Pulit 85050” sanp! o
receiving units or lipgiong HEdsBsthp ifa Pelsp&tivBiiewe0 for a forwards and
backwar ds novenent between the respective guide chanber 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 Thyjanabitioal dewigk dbewvp & the deadangis yediét ¢xamifihblogd fetepatibetinber s 12
therein o . C . .

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 umit 20. Axial blind-end bores 38 to receive a
desiccant 40 are arranged radially and offset to the outside. For protection agamst
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-1@-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

danmagi ng en S 12 are
e Tt AN i MR LR
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manner to dg§ect a conponent of the col |l ected bl ood sanple and in
particular for a glucose test. The tip 58 of the lancet 52 is displ aced
back relative to the front edge 60 of the sanple receiving unit 14 in the

f eedi ng dlrectlon The proximal end of the |lancet is rovided wth a second

engagi ng neaH¥ @254 efthg lanspia¥ s disglacedbackuplaiivgytor thafropsedge 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
connection of each of the engaging neans-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
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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 1s 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 receivildg 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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avai |l abl e ugehgﬁ%ngahndicated stop position of the inner engagi ng neans 62
where the | ancing speéd should 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
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the formfi tttn%sneg({e%?lne?gg}lci:eora]ln%%ntlrc‘%tﬁer}gt%gi ng means 46, 62 which -12- also
exists in the réturn arrection, the eaiple 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 pThe@sbodihentSexample 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
ffunctionally 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 itsiproximal 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
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sequence shown 1 n fi g@e 8 to 10 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
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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 transter 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
inner 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 carripge, g0 Qﬁﬁfé@@gﬁltsa@og%&ﬁ&%é 85 - Ek{%ﬁﬁ ﬁlﬁgaz?ﬁer 1 £8 and is

connected by neans or form coupling to the

singl e pl ungemtalft 18 i6 wmgdlﬂhhghﬂe RBarbawl Oxtehd tddtallycHollowgeedle®P108 provi ded
as a engagi ng neans é : Instead of a lancing unit _integrated into
the test strafps@gdyga @Bﬁf@t@ﬂﬂfaﬁélsﬂbc%ﬁb& lphmergwmgle reseiysragunitsd 4¢ he

enbodi nent Oq a lan gl t 16 i nt eg at ed into a

test strip 8 canf “gnec?glr%é)cfaéape ‘rﬂ’gst‘@Mm as%paé% dr dance with

the previ 0%bValﬂ’@ﬁﬁéétBQdTH@dMeaaﬁpﬁﬁ)left@fm@ané%Ebriga@ﬁ%trhélﬁns gBL6ORhRY Means
of an individual holding claw 70 as a engaging neans with a single drive

pl unger 104. caAbesmvedgntolth@frgmdwanﬁrp@wtl@edhm@n iy g2y memms whorgledit ont o
t he test strl ances .a sto osition of the foil strip 88 is
Feached rel appbaodsol D g WG SRCCEPo, hipeP BiralihaS Btk Bub Rl et hov e
further agai §gjed biige cREDOES 19 of HeCRivelunit DG, BRI édTQcteﬁ b ddd kv BA tRUNCt uri ng.
As also in the case of the enbodi nent exanple of fig. 7 the effective

cross-sect i omwlloof ndelke lt(}Sa:x&;bkyrtb tlehdeuvelshgditsst fichll 36edthdse respohsegiogap by t he

outer dianeter of the et 52. he | ancet does not |ie exactly in
the middl e dnslitgcanke %}tlp@i){ dfg;cted t%roug e calotte- shapecii w?ndowl 4. y

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 &8 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 aré5Sstored 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 c i i gﬁ@ﬁé f i ] be noved
into the fr(c)émaug%%ajrﬁgg%%lm I %éestﬁgvamgﬁl?in %ltg. Zlﬁlaﬁgéﬂ\smg%ngﬁg%g% push
rods 110, 1XkParipihgbarisit3Epeijacehy imogagaidedtahibet 12 ohicheéndiakwitki s in the

open- ended gui de chanbers 12 of the drive unit 20. The collected_bl ood
flows via tHetwagdly offsehawde aby b38 extprding longitedipally indheewdaphamheed?. Ini el d 56
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coupl i ng devingRs Ihiledendinh eRkeshilyRLetnger thd 18t §thiptpreadesie cxemabed to the test
strips 88 in a drum nmagazine 26 which is driven at its proximl end 118 for
a reci pr ocatdngagemené eons-sectine 149 sardhe benkedpluniger | Kooked pl unger 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
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the flanks 122, 1%6 are sloped 1n the direction of advance towards their
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the hook heac(ilm%l% er\é\étgarll dilrgcstic;[ni ke élrrllﬁr{ vrerﬂeeil %5 r\]\r‘i"'ua-reby 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$688 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

e P

t hi s processekhguiti@sliansier ipth8ndghaihe 26. cl anped at its end is curved outwards
at right angles while bending elastically 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 position. 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 retlWi¥ A 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 disengagq?ahﬂ the clanping position of the test strip 88. The sl ope of
the pulling \a i 126 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 guide sleeve 128 ensures that the hook head 120 does not
hook onto thle drudevideciel rets8i¥ingua botly flthé fardmalyt eal mchoses aomprisiitgen consuned
test -16- strip 88 is h cl.apped in the correct positio dit is
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preferably for a coatairgh®yusans efd diiveatnic@0) bel foustiield thetiodotlual gmitde chanber

(12) of the container by nmeans of a drive unit (20) and to which the body
fluid can be appiPPHer &ita gcqivPgisUE () sthagsaqtorized by,a cawtlBeiderige biB)de coupl i ng
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the receiving 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.



site (22). 2. Device according to claim1, characterized in that the
coupting device (18) preferably has automatically operating formfitting
nmeans (46, 74; 62, 76) 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 separgted fromone another in an initial
position. 4. Device according to one of the clainms 1 to 3, characterized in
that the coupling device (18) has at | east one engagi ng neans (46, 62) to

coupl e the rive.unit (2Q) and sanple receiving,unit (14) in a.formfitting
manner . 5. fevi cONBEGreels e s, SRR ePE Ml ko i ag ng
neans (46, 62) ¢#8) e anNiad sulied sk V8GR iH QRARURP bndBRANRFoR&IMBEM 2

rel ease position and an engagi ng position during the forwards and backwards
nmovement . -18- 6.indbevd bevedEhi80) gt tan bel tedckedibyothe Bngaging mearsr(#é.c2)i n t hat
the coupling device (18) has a sliding guide block (78) and in particul ar
one that is formed by an inclined bevel (77, 80) that can be tracked by the

engagi ng nmeans (46,.62). .7. Devicg.,according, tq one aof the clains 4 to 6,
char act ot 2da- i n LR HFRdEigagrnor HEAHEn; 487 6eyPpdefiged Bk Bel® o1 o3P o
end of the sanpl enpa66l MRS (48N i ibtdted & a FB¥InER cAG 6PIHIsRGplcGeMane!f the
claims 4 to 7, characterized in that the enhgagi ng neans (4g, 62) IS forned

by at | east one hwoitdi4lg cl aw (70, 72) that can be shifted into an engagi ng
position under its own tension.

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 hooked plunger (116) that can be hooked onto the sample receiving unit

(14) to couple the sample receiving unit (14) to the drive unit (20) for a



9. Device according to one of the clains 4 to 8, characterized in that the
drive unit (20) has a plunger (64; 66, 68) and that the engagi ng neans (46,
62) automatically engages the head nenber (74, 76) of the plunger when the
pl unger (64; 66, 68) is advanced axially. 10. Device according to one of the
claims 1 to 9, characterized in that the coupling device (18) conprises a
hooked pl unger (116) that can be hooked1%ento the sanple receiving unit

(14). 1t. Device for receiving a body fluid for anal ytical purposes
conprising a container (10) and at |east one sanple receiving unit (14)
preferably in th gg&% i f i e test
that can be pushggn%%?y% b%kgw é&%ﬁgﬁgg§ﬁ%%§&hgggtegﬁggg?zgggéegeéneans of
a drive unit (20)reagidingeite (@2)ch the body fluid can be applied at a receiving
site (22), characterized by a hooked plunger (116) that can be hooked onto
the sanple receiving unit (14) to couple the sanple receiving unit (14) to

the drive unjt (20) for a -19- fqorwards and backwards nmovenent between the
gui de chanbefrz- ( 1YSVasrreearding o cdaipy Lkprglily gharagterized in fhafithat ﬂ?;"c]?,‘l?f‘ﬁ‘}{\ﬁg to
claim10 or 11, CHel [ MBI (120)
has a thrusting fcé]gﬁré % 1%;?%)'2?5 %ﬂ?@%ﬁ‘g?ﬂ‘%\@jpﬁ@?gﬁﬁ%‘% eceeslgl\jfllg)%)g uni t
(14) during the freteMeingdsnimgvdring tHedforbads avamest di ng to one of the clains
10 to 12, characterized in that the hooked plunger (116) has a pulling
flank (126) that can engage with the sanple receiving unit (14) for the
return novengnt. 14. Device according tao claim12 or 13, char ct%{ized in
that the pul 13 ng IPevicn.according to one of the claims 10 to 12, characterized 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).



(126) and/or pushing flank (122) are sloped towards their free |ateral edge
in the direction of the forwards novenent. 15. Device according to one of
the clains 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 the clains 10 to 15, characteRfzed in that the hooked plunger
(116) can be pivoted relative to the sanple receiving unit (14) by nmeans of
a bevelled part of the plunger (119) that noves against a guide contour

(144) duringg¢ he HApMeLdsdatoRRAE HPHASaiFRMOTENY . chhfactbR¥iFm MagMedi Ng to
one of the clains 10 to 16, characterized in that the hooked plunger (116)

is guided in a tdpekedlplpugetd16)dmy e spik8dikepnolohgatiapét27) fommddhmn itk fret i on of
t he forwards novenent where the tapered guid | eeve (130) is eccentrically
of fset relative tEdeItEgiewVads the gidge ebﬁizg‘e chanber (12). -20- 18.
Devi ce according to one of the clains 10 to 17, characterized in that the
hooked pl unger (116) has a spike-like prolongation (127) fornmed on its front

end poi nt i gy owantied o FRIBRICIHR)L 018, APRKERR,BE PR (O one of

the clains 1 to 18, characterized in trllat e Sanple receiving unit (14) is
hel d i n a det achafahgplempeieimghyitd 14) iahpldrig a dstachudlieimanicrd4)a dlampihg gui de
chanber (12). 20. Device zc,cordi n,% to claim19, characterized in that the
sanpl e recei vi ng StisiuEe (134) infhe ey BFggﬁ"PFél(l d section engaging with the
ctanping structure (134) that can be elastically defornmed to keep open an
engagenent cross-

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).



section of the guide chanber for the 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
gui de chamber (12). 22. Device according to one of the clainms 19 to 21
characterized in that and the clanping structure (134) has two projecting
clanping cans (136) located in a clanpiZhg area of the guide chanber (12)
facing the drive unit that are preferably laterally displaced relative to
the guide ribs. 23. Device according to one of the clainms 10 to 22,

h teri [ : vy ht 124) t
charact eri Zg%éh”plf)@uﬁée éc'BSr(di%&Hn_% o‘}‘ﬁfegdéllé{hﬁg A1 cl(a]rﬁltgpﬁéd fh faggss (124) to

hook the ho unger 21 . Device according to one of the
clains 1 to 23, chasiagteit (129 @rdferablyabnsructedrsiangnagnistintedajeddn elficer abl y
constructed as a lancet is integrated in the sanple receiving unit (14) to
carry out a |anciEPHOPERHENE Wikdt e carrhedla lageipg noygmept toyatdsatbodsr son. 25,

Devi ce for receivj fluid for anal ytical purposes conprising a
cont ai ner (10) arp(f?g(tzg? ang}%ﬂ r?géoganpl e receiving unit (14) preferably for a

singl e-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 a3 ecebdsiagfosirdceivid?y bodyhduid ddreanalyeidalipurfidiad canpriasivgd g unit (16)
is integrated in the sanple receiving unit (14) to carry out a | ancing
novement  t owar dscoRtasesay 1 hand af least ang srraplsirecsivias upb ) Praferablyder a pevi ce

according to cl ai 34, &G aRHEHHeiASHof Mglillabndier | AGiraR unit

container by means of a drive unit (20) and to which the body fluid can be
applied at a receiving site (22), characterized in that a lancing unit (16) is
integrated in the sample receiving unit (14) to carry out a lancing movement

towards a body part (24) containing the body fluid.

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.



(16) can be displaced in a guide (50) of the sanple receiving unit (14) in
its .direction of novenent. 27. Device according to one of the clains 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 sanple
receiving unit (14). 28. Device according to one of the clains 24 to 27,
characterized in that the lancing unit2216) can be coupled in a
formfitting manner to the drive unit (20) by nmeans of an associ ated
engagi ng nmeans (62) of the coupling device (18) for a reciprocating |ancing

novement. -2 2 Vj cardi f e i t

characteri zé% i n%?%‘g% z{cﬁ@rdﬁ% tvef)glﬁ %?{He?c%?ﬁ %gé[o gé‘ 5‘%@&%%&3&%@3) f or med
by an outer pl ungiive(@f)20pa0Rd aaldublRpfinget (H3Y &rnlc8d) ahlvater pRmebE(66)

| ongi tudinally noved therein to separately drive the sanple recelving unit

(14) and | anci ng andian ignes plunger (68 thateanchedengitudinally naoved diiereindocl aims 1t o
29, characterized in that.t dri.ve uni.t (20 as control. device to
control the sequéﬁB@agg”%Bﬁgﬁ%ﬁ?§m8famPW3§éﬁh@ﬁgam%@ﬂ?ggﬁﬁﬁ&Hﬁt (14) and/ or
| ancing unit (16). 31. Device according to one of the clains 24 to 30,
characterized in that the sanple receiving unit (14) has [imt stops (94)

for the |ancigg undvicd dbdrdind ©fcREaPihe damiBdoRY, distheekizéWirrd@etheof the
body. 32. Device accordkgg»to one of the clainms 24 to 31, characterized in

that the | anci ngrivgiunit(2@)hasarcopeolileypieae eontrad the deignencedf movemenis ef ati ve to
member (104) 35 PETEE erer A A BOCRLE Dre 1 to sz
characterized in that the
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.



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
nmeans of a detent connection (102), on a carriage (100) that can be noved
backwards and forwards in the guide chanber (12) by neans of the drive unit
(20). 35. Device according to one of thesclainms 1 to 34, characterized in
that the sanple receiving unit (14) has an anal ytical test elenent (56) to
exanm ne the body fluid. -23- 36. Device according to one of the clainms 1 to

35, characterized,in that .the sa cei vin 14) has. a eferably
capillary a iveq%ervacr?saﬁﬁ?rfhn@ﬁgﬁﬁgBk&’f§ gtogﬁ’eqﬁfiaé’e'f'%‘id]ﬁl th§t7 “Device
according to cl a's%ﬁ@re&*"ﬁh@%ﬁ"(l%@ﬂsh réfaamy cQﬁlllEfyae{EﬁPerﬁns(fJBﬁr&B%nel(50) is
formed by a ring gap between a | ancet area of the sanple
recei ving unit (180) fsuthedoddiflngl.t he Iancet (52) 38 Devi ce according to

claim36 or 37, characterized in that the ring-shaped transport channel
(50) has a widened cross-section in a transport area that faces away from

t he bearing .side of .the | ncet ) at is lo ravit 39.. Devi ce
according to %one “Cterﬁgc?:r %6"“33 g‘? 5‘?5 &%&%wwﬁfh@ﬁ@
transport channels65Q}orgRdby %@g@%k%émhnée%m fah@h dallhda Hithe 2 | ateral
out | et preferably in the transport area. 40. Device according to one of the
clains 36 to 38, sefpleaetadving aditi( hd)tshabuddieg thedarsp@2). channel (50) ends at
an anal ytical test sleeve (56) via an axial outlet

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.



opening pointing in the direction of the channel. 41. Device according to
one of the clains 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 sanple 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 clains 1 to 41, characteri2ded in that the sanple receiving
unit (14) is constructed as a test strip (88) or preferably as an injection
noul ded test body (44) in particular for exam ning bl ood. -24- 43. Device
accordi ng tosone . i naractar | Tl anpl e
recei vi ng un?'jt)' (1@%’“?‘2%‘%%(% b(%/nteg)fﬁ%ﬁ (fl%\%ﬁ nlgtgdzﬁébﬁgggep z%@%%lﬁi?l}]egt he

sanpl e fluid whi cdanie peilaigaliity 1 4) istfhencidsye lidl ey aediegn o) tasuek gthele f or
the lancing unit (16). 44. Device_ according to one of the clains 1 to 43,
characterized i n tale flgid whishsaireferablyi@)the sampctime dedened ag agaigleAbnther or
storing a plurali . e receiving units (14). 45. Device according to
one of the clai nslta%{mﬁéuﬁﬁ?mehar acterized in that the container (10) as a
drum nmagazi ne (26) has a plurality of guide chanbers (12) running axially
each for one sanple receiving unit (14) that are distributed in the

circunferentigl dbeecé h@Brdiddto dROICR: AGIGRI IdionS, tRarabterizéd imehatltizd s 1 to
44, characterized in that the container (10) as a disk nagazine (106) has a
plurality of radieintajngrdé0) is Havigrads:s @Ipggagiag Hotf beringreplaaiity ef ya8mde vi ng uni t

(14) that are ar rl%geq%ﬁ'lg urn?tgi(laﬂa)-l v

45.  Device according to one of the claims 1 to 44, characterized in that the
container (10) as a drum magazine (26) has a plurality of guide chambers
(12) running axially each for one sample receiving unit (14) that are

distributed in the circumferential direction.

46.  Device according to one of the claims 1 to 44, 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.

47.  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.

48.  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.



47. Analytical instrunent and in particular transportable hand device for
nmedi cal diagnostics, characterized by a device for receiving a body fluid
according to one of the previous clains. 48. Sanple receiving unit for a
body fluid in particular a test strip or test tube having coupling nmeans
for a preferably formfitting drive coupling in order to push it out of and
return it into a guide chanber (12) for2fise in a device according to one of
the previous clains. -25- 49. Method for receiving a body fluid for

anal ytical purposes in which a sanple receiving unit (14) that is preferably
i nt ended for Si I i I ) of a
cont ai ner (fg? b;“%égﬁgﬁﬁ?&ﬁahg?Egaﬂﬁpﬁﬁ?gﬁﬁﬁwgﬁhﬁfg&%ﬁ§}gﬁ%ﬁﬁﬁ?ﬁ$ ody fluid
at a receiving sire&i(id2hnit (hBnRgieprclesbly hiddiet fotdengdempd Rstiepashedng unit
(14) is coupled to the drive unit &20 and is retracted into the guide
chanber (12) aft etut ehrphide ebamsz (i Hrpf amontaisr KD ba seesns phydiive enib{2e) 49,

h terized in that the b flukd,i | |l ect furi t
of = | anci ng_unt e Teshethed L podeh g pCar R ELaf B BEREAT el (o)
in the area of tRhge 5RRAE YeRE IS Gt (19%1s coupled to the drive unit (20) and is

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

50.  Method according to claim 49, 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).



