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Transl ati on PCT/ EPO4/ 013084 as originally filed
Appafatus and nmethod for examining a |iquid sanple The
invention relates to an apparatus and a net hod for
examning a liquid sanple, in particular a urine

sanpl.e term.ning .the ri of urinary lithiasis.
Tgmgﬁbm?Pé&hg%ﬁﬁiéghﬂﬁ@g?gﬁmufbﬁhurinary lithiasis is 5

to 15% on average in industrialised countries: peak

val ues of appPesiatstaad yeplod for exansiaiectliquid saapleul f

States. Epidem ol ogi cal data show an increasing

tendency in the incidence and in the preval ence of
Thalimwentsn Sela®s Hoodn apparaths ahdravadtiod fdrecxiam@niagra Hhuid sample, in

couqtries consi st of calciumoxalate, 10 A patient who
PHeuIaY § wraRR saule. dpedetermiping thenigs et nmgpelithigsisnout

therapy or with unsuitable therapy should expect a

probability of recidivismof 75 - 100% The need for a
Thairiskif ebecomirpod]l fxdth wrdagy ditlnisig it Betor 15% cof avaragel inhimdustrialised

may. be derived fromthis. This i articul ar]y.
QRS ookt tugst OF e R, P ot Eteid Vo the, Gulf States.
ERabNb S citAB wadd @edisihg tenddiieyAn MRS HeficASY£IaaRA%KRE plevalence of

the urological clinic of Bonn University and based on
cadcudedis (755 ¢logalcudif fomherd inj the kndusiniabeountréesBonsistrafskiciuml exalate.

(BRI') has proven suitable for determning a urolith

risk indicator. To calculate the BRI, a 40-mllinolar

AQiatieny Wil Bacd|fth@y Setfdttd 60n $cAddedondeOvithddt kifapSadRlieh unsuitable
by a standard nethod until cal cium oxal ate

therapy tshpyld sexpeeina eebabibive f rerpdivise of 75 i-nk0% The need for a suitable
i . - ded. I .. .

EARAREY SO AR WIS RIE oy HORG HUF L i g oy

ingmmahtefoy dbterminirig (ABGiskrbf rdchliGip@dh phtictts whelaadiready ill.

circles, the concentration of oxalate (Ox2-) based on
a sanple volunme of 200 M is described as the added

AFHOHE dwelﬂ}%ala@?l?e ﬁr%g?c’a} clitiB oR@dhh !Lﬂﬂverﬁigﬁaddqﬁgsie@bn a calculation

concentration of free-calciumions in t urine
ofsglmp iekic@aay the Bode trisk indesd BRI hieasgoorcarsuitalble dor determining a urolith

.given jn I The [ then cal cul ated as BRI .

i et O Gadere'thg HiEy agf>-milfimolae Guapiamaueetsse galabon is added

told'@rifd SkmpleByt a kRhd%a! AEMEY exal 8l16iuld bXIAS I PystfMidation commences.
problens are allocated one of eight risk categories,

The milifmofar ceppentratipn phpxalatedOwe paddeddk theammorangde atthBomoment is
o0 LN B e OS8R TERIHE SR SRR el cirtes, e
concentration of oxalate (Ox>) based on a sample volume of 200 ml is described as the
added amount of oxalate (Ox*). In addition, the initial concentration of free calcium ions in
the urine sample [Ca™] is determined: the concentration is given in mmol/l. The BRI is
then calculated as

BRI =[Ca’*"] / (Ox™).

A BRI of 1/L is considered to be the risk limit for calcium oxalate lithiasis. All problems
are allocated one of eight risk categories, I — VIII. BRI 1/L falls between risk categories IV
and V. In a variation of the measurement method, the risk of calcium phosphate lithiasis
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CONFI RVATI ON COPY -2 can al so be determ ned, a
phosphate sol ution, rather than the amoni um oxal ate
solution, being presented to the urine sanple until

it crystallises and the ratio of free calciumions

and phosphate sol ution being, determ ned as the risk
indicator. 5 The object of the invention is to provide

an a Ear atus. and a nethod for exam ning_liquid, )
Bl B CRieTng & RBoSPHATS apfitiony HiNer (v e GUED Tt g@r gl solution,
bdifd PRAeMED X RIE Bd it [l i ium i

%E% gr m§3 ning t he&@gén%ﬁ?@ é ﬁﬂ}lﬁgecgﬁ%g%ngatpgﬁgg) g{JP- e¢ calcium ions
anglggosplistesiliig] Yeigndetermtinabas/the risk indientbrcal practi ce

or in a hospital. The apparatus shoul d enabl e the

method to be carried out in a standard, substantially
TRULGEER! FOhERRB oA I tcPhro R 410 ahf} aH¥Ca HRMRRAL BF Sxamining liquid

have found that a titration systemmay be used in
sagypgsuwish i varclni intpaditularathe ahoaedietdribad mealsad efrexamination of a urine

etermne the ¢ al lil.sati,on point of .a |igui . .
st AL i et LAY B bF s e gfectively and rlialy
inta 1AB&IBEIGFhTC 08 X5 b hBSFRAL THRWpardfids shbildtedsble the method to be carried

necessitate the exclusive use of sanple vessels for

oyt fypa ptagdard, siphantdallyi antesagted managr andat wiedshe sanpl e,

of 15 high optical quality. The inventors have

concluded fromthis that although a portion of the
The muetomsaliqyieefonsd that beaitratiog Systgat @dy bbakel ghtonjuhdtidnaxith optical
light ray for transm ssion neasurenent, it is, on the
tf%lﬁﬁl@fl THeAsHtement iy detpmige disscrygalsaton pajat efiy bagh semple. However,
the ﬁ‘[@édf-”nn VESHEEmb 156 franshls AGEACAPEN LR b doR e MrhORecessitate the
therefore, the apparatus conprises a neasurl ng heat
exghisivie usc @fprinplsvesseln e thellighidsammednnmytiduari forrensid sample, of
dnto.a. liquid sanple to be neasyred. .fjrst _end of |
higthbiScH ity T W pSoty huE 4080 e Gom st hichebeh A portion of the
liduid Ndan§ RO SI8T td beAlihRESMed i | @ issi
dto the light path, pre e?%prlhawggﬂ%’y&?ﬁlemggftéﬁgaﬁﬁf iﬁ)ttgr g,%nsmlssmn
megsuerent, j ighs, onethiet ether handindisadvdntagepus b pass. rays thrbwegh the sample
Vegiﬁrﬁge??d regi on of the neasuring head there is further

provi ded a recess which further interrupts the

optical fibre in such a way that at |east a portion

of the Iight guided by the optical fibre thoroughly )
Acseeling éa they envenben. dtheigfRse.cthe\apparausdedmprises @ weavciag head which

i - Lo ot ' v WahEch e
coRUL B8 BicA Tyl Ry, PESEBTIAEG LA Sl 4, s
firstdetidt o0the afptiaalt fireds allocatéditol al light $dvecd. iAQlpkt seasq!ie abyinged in a

e Mg BER £ e b PHPredhgBc Ry e optcal Hbre, of the light
emitted from the light source. In the immersed region of the measuring head there is further
provided a recess which further interrupts the optical fibre in such a way that at least a
portion of the light guided by the optical fibre thoroughly examines the liquid sample over
a defined distance. Clouding of the liquid to be examined, which is due to the initiation of
crystallisation during the defined addition of a titration liquid to the liquid sample by a
titration system of the measuring apparatus may then be detected by the light sensor on the

basis of the increasing losses of transmission.
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30 basis of the increasing | osses of transm ssion. -3
Preferably, a ray-formlight source is used as the
i ght source and may be produced, for exanple, by
means of an orifice structure in an expansive |ight

source or by the use of a |aser, for exanple a | aser
di ode. Furthernnre the notii-on of the |light source in
t he present lication is not restricted to the

ow%?bjysea Waw&r@n gl SoHIRgals uged as dhayliglt srce and may be produced, for
{ I I [
oS BTAMRy oA A0 L5obE RIS e we oo
lamr,afqvleaamplel aixar didds dunthermdfiesihel mdtibh @ifitthe light source in the present
?rtlcular in the r ran e of the spectrum
Iﬁ G418 It Estrighest (5&‘?1 9 veelengthirangs; e @ spwge ofelectromagnetic

raBRliss togfsuﬁ*y ﬁl%:r%% whfthl 8 Spo%rée?ﬂmeetof tHE {%ﬁ l, éj@ :)Hr:xaf M6 ER used, for

is used as th ht sen nd ma
cxgrghp he infparpd gsbnrce I ¥isdble tight, ia gahumardnaﬂe rat ramgplodttbe spectrum,

i concei yable to construct the
prﬁ% bi"' géqp%(?mgagteiv é B#‘ir{e)g so the influence of
faults may be reduced by adj usting the sensor
arrangenent. According to the invention the measuring
A etegtor sysien o’vfdclng;l spitgblaffpyythedight sowccts laedvaythell@}m sertspr and may
is al

bew‘ff1 h tall%ﬁ) ee r&]ld g tr%ﬁst?xﬁtgl}‘%agoniwg%ﬂfs% PBOtB J?Slﬂ;ﬁg] ‘iﬁlg a?so conceivabie

toSBRShRL 8t lﬁﬁtﬂ(ﬁ 8éris0fMhs hilsesdr Ptk So kRS InVluBkRf I Afkemh be reduced
use a neasuring head which 1is only used for one

bﬁ%@ﬂﬁ@égF@%§QHQWW¥&%¥WWﬂé in the context of a disposable
nmeasuri ng head. This procedure affords the advantage,
in particular, that the nmeasuring head comng into

Agoniiag to whe mviehior ttguindasiging | lead Qe&cmdmgl@rv&bniﬁ(guhﬁ in such a way
clegﬁ in a_conplex nner. after taking

of the epfigat lté%al&)cateéﬁeélwdv@t 5@1@6 and the light sensor,
bufl A8 Hé%pﬁﬁfé@ &eﬁ‘@mf fhi gg glaﬂ? FGetiBle t5'4Yst Q%t l%t‘?l{g Fead which

| ar ge nunber measur i anlng steps
is pelypsed ermrxgeemcmw:ummiangﬂc at the I’G:pnﬂehﬁoﬁ‘ieélspﬂsiahl@ rheadring head.
ed into a urine

ted that [
THS R e S b B A ot i Jueho, e tieoaGuiring tah goming into
cotbCRith ShelRydid SUBPIE AdedWotHae td B lledrRY in b Sothblek %Qan\_%; ;mer taking

the liquid to be neasured, in particular the urine.
a megdpraneAnt. Intaddiiopr ef edispbeableopat, fitdaps mohBavd e Eummteo as to be

h h h h d
AR TR - A
the nmeasuri ng head which touches the liquid sanple

becones contam nated, although this is immterial as
With rpspegt [ geomefpis cRnfigwmtion, thy chessgéng headeis sneonstructed that it is

imARARH' R0 AL udidk p1caaf teasOuntil a recess in the measuring head, which is
traversed by the light ray, is filled with the liquid to be measured, in particular the urine. In
addition, it is preferable to arrange the light source and the light sensor in such a way that
they do not come in to contact with the liquid sample, i.e. only the measuring head which
touches the liquid sample becomes contaminated, although this is immaterial as it is a part

which will be exchanged after one measurement in any case,

A possible configuration of the measuring head comprises an optical fibre with at least one

ray-deflecting device. This enables the light source, as well as the light sensor to be
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A possi ble configuration of the nmeasuring head
conprises an optical fibre with at | east one
ray-defl ecting device. This enables the |ight source,
as well as the light sensor to be -4 positioned above
the liquid level of the uring to be exam ned. Two ray
defl ectors which are at an angle of 45 to the

le of 90' to one another so _t hat

h
P%?%?Oég?g ﬁg?‘f‘? f (fllqagialgv‘%g)f R b expmingd; Tevg tay deflectors which are
atCAVHRVRY S5 kO RS o ﬁlcﬁﬁé{cgz@lbg 9(?;: t}ﬂeogl?reagéﬂ’lglt, b theft% ray portion

portion and a ray portion
Iesdmgtsalhstamhdlly vetticalbaldoynwandsy dsllowad dgnstsubﬂhﬂihl@ hérizontal ray

i ng head,. have ro en art cul arl i
AT e T e —
inltR& ﬁfeﬁﬁlrin@ 1Rhd, 1298 brARR p@ftlch[b?ﬁf%dﬁzﬂaﬁ%ﬁg ' receQ ih MR measuring

the ray penetrates throdgh the  [iquid sanple
hagd b%i%ﬂtﬂdanlay Idasteetieyof these @prermrlﬁmrts, po that dlre aam*daedeﬂrzﬁes Ehrough the

n n sion _over.t kno 10 Wt
h(gln@a%ﬁélF bSt iléf rﬁgqeh’ iry 3 SRRy Qc@ﬁf’ ‘\4\@?{%? |°§a?%ﬁ§én |t’iansmlssmn
oﬂeﬁtlﬁ&)lamj‘vdipggh_y pOSSi bI e to determne, in conjunction

with a netering systemfor the crystal forners, the

amount of crystal fornmer which | eads to t he
il B0 A b sl DS N ity possive
deterysnienlin @bnjohitidn twvli’lﬁ d n&l@r@fg St &rl the Q:i'ysﬂd] foirfierk,Othe@amount of

dete m ned J used as the preferred crystal forner for
afoEF%f whishd 'i%ﬁSa*fJ éh% rm%@@p?fa%sta JiSatiosh é selhtiors which contains a

Iltﬁég%fnﬁf t&d @&n{ B unt %r?étﬂie{)f (xﬁ ch2Hdr ko @ﬁmaﬁlgatlon is to be

measur I ng t cr sta ormer req
degnrmpmdtlsomed s tl’faepl‘efdmﬂmryrftaltibﬁneﬂ foqui shngAepAR oxhlatel & phosphate

cessar erm ne. the existing anmount of |iquid
Sor“ﬁwflﬁ%pll‘fﬁq?g atsg‘ﬁo%“tgleﬁﬁ??f T2 YpSanRfiown wei ght of
the sampl e vessel, this can be determ ned using a 20
wei ghi ng apparatus Al ternatively, the geodesic height
Fosfmeasering the amownedf m'ystalhf@naammqelrv@m @ropostyorb® the volume of the

ca f a_kpown.form of | e..,ves
TP SR i e o P R s Pt BB B g 5 RS urine o be
exhinéfiédd WiMa fai mﬁwamagmtdf&ﬁg safn@le QBzEl, YRR @nflY détbidined using a
purpose, for exanple, 25 noisture sensors which have

W%W‘B%éPP%P? of el ectrodes between which contact is
produced by the liquid to be nmeasured, which in turn
may be detected by resistance neasurenent. A device

Alfmmatﬂzetye the geodesid helglyesfte liquiddegd tin e dahigple ebdtldnay be measured
nnected.to the nmeasuring head for

in tﬂﬁ%ﬁ@% &F GHOWE LSTR HeRE VEFl e prder g dgteanise tbg volume of the
md2e@ker ahkiy. Vaﬁ@uﬁ%@ﬁé’rﬁﬂu@& BEAondedvablle Ror 1l tﬂ‘ﬁﬁﬁbse for example,

connected to a t adjusting apparatus
ma@statsl sysarh e hichasaye ian gphe pelir of electrodes between which contact is produced

by the liquid to be measured, which in turn may be detected by resistance measurement. A
device for determining the geodesic height of the liquid level, connected to the measuring
head for transmission measurement is particularly preferred. Preferably, the measuring head
is then, in turn, connected to a height adjusting apparatus which enables the measuring head
to travel into the sample vessel from above and therefore to be immersed into the urine. If
the height adjusting apparatus is so constructed that measurement is carried out from a

known reference height from the distance covered in a vertical direction, the geodesic
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30 to travel into the sanple vessel from above and
therefore to be inmmersed into the urine. If the

hei ght adj usting apparatus is so constructed that
nmeasurenent is carried out froma known reference
hei ght fromthe distance co ;red in a vertica
direction, the geodesic -5 helght of the liquid |evel

and theref or o] u uid inp the sanpling
h‘?}@‘?ﬂ(ﬁﬁ%?%&ﬁ ﬂgénééle%? vofurpg, af E@gﬂtm&w Wﬁhﬁlé container may
bé AQLnAnSETIRN pdsri ehg d%ex%Hs'l&f&v%” y preferred

conflguratlon of the Invention, the recess in the
nmeasuring head 5 is used to det er mi ne t he p03|t|on of

t he |.i qui.d | evel he uri . The initjal
Infq parti ;'51& lpr%aﬂ%a%n guraémnt{ﬂ‘etp% r@nﬂ@l, tP‘ﬁ LECEsS 1 tpﬁ deasuring head
isBEL S d@téﬂﬂl‘l‘l@@l‘i’e BNSlﬁé@Bﬁﬂfe' lﬂﬁlmpéﬁmé%ne' initially free
vertlcallg downward in the direction of the 5
Ii.

megsuang hged, li.e Here isone uqmd imthe ma@smprmddqaiebgeummm magsmrement, is

b8y REARSR, A SBEOR b "FrbATETBE U, LB 8Bl e i o be
exonnited p2siriteOtht®thelrBeesk @6ESfan@BHtht RantrhB@ibn I Pie polsﬁlon of the liquid
travelling therein as_well as the di stance covered

leyelempy dhen Be dgtermineds fromethe kaewaapasition pb e [re@a&mqmd the light ray
deternmined in a
U{)‘%gwg: r egfndﬁ{ev‘%oascrrtglr}}?}&a?&% ge ezf\épfl;ar atus for exam ning a

urine sanple by neans of a suitable sensor system In
a possi bl e onf% urgtion, a specifig amount of the 15

Thenmeastired; Vafyeng & Galcivniope dCer dnTadNied fap BRI calculation, is
dY&aSRId f0f p Perféﬁedo&'éx%ﬁg)?neﬁﬁgf B d%@ﬂ[‘a‘%gs Ff ex ﬁﬁé %ruere sample by

a Ca2+ ions by means S stenl
means fffoft switedhep b@somm system - Insaelpesslhlweoﬁﬁgirdt—m‘f faeqiemﬁc amount of the

r istor which co s.an ion-sel e menbrane.
e g swpleds srpaey rfg%.ﬂz?oﬁﬂg}lp g %‘E?Séélﬂb 1SSRPgSs and presented to
a SRBGT Gt 41 € af Olonk BY HGMS 0PE AlidRE QﬁstémQ”Phig%iypﬁe theafidsle, an ion-
Segggvoses For calibrating the sensors, it

¢ fisldaetfart transistor e‘duqlbcmm@ﬁtanalomlelebnm megt2gne. The fluidics

O S AT
pudpdenfFdrhalibsiagithé @ensbis)iidisCadadiddadll [&éi@n’éﬂ tBigledeha calibrating

ﬁ%ﬁllt of a person skilled in the art. For
sopgiep thgreton dhe ﬁ@n%lsﬁ%pﬁ&leaa@mm rorjainerst #rd teasizensiroquired for this

pubie ARABF ﬂ}eua%s@c?zﬁg Lﬂgl% ct,&txto:l" Gre \Githin WE 5%11 Ifgagen%on skilled in the

conprise iInterna ernal control

artf orm ei ther of mcrocontrollers or externally
connected PCs, by neans of which an interface for the
user in the formof input units and displays nay al so

F op%oﬁfré’l‘ljlﬁg Qe apPRalis ad%%rﬂﬂ’% fedd 1H(/§fti%ﬁamey ?}rﬁﬁat@s according to the

hol di ng device for holding it on mount
invention may comprise internal or external control units in the form either of

microcontrollers or externally connected PCs, by means of which an interface for the user

in the form of input units and displays may also be produced.

The measuring head preferably has a holding device for holding it on a mount of the
apparatus, the holding device comprising a holding means, in particular an integrally
connected component with a set breaking point, which is so constructed that the holding

device may only be used once. This means that the measuring head can only be used once.




30 apparatus, the hol ding device conprising a hol di ng

means, in particular an integrally connected conponent

with a set breaking point, which is so constructed

that the holding device may only be used once. This

means that the nmeasuring heg? can only be used once.

-6 Accidental repeated use Of a neasuring head, which

can lead to distorted results owing to, inpurities, is ,
Apqdental\repepdid usRepcamepsuriag hepd,rwlchreans ifad dg disterted; gsults owing to
' _ el . . . .
o o I A, Reptated Bhq BN dtachife BEYE Lk PRACE particularly
refiabigtf the dolfing tnkanshie Inttide ginskerviceshle s & holdingaméatsiafier the first use of

tHe neasuri ng head is so constructed that it conveys
the faldingdaVideecei ved from the |ight source to the |ight

sensor. A change in the transm ssion of the |iquid

sanple to be exam ned nay be determined in this way.
In0ovanlatiennthe invalsyring headrie as wonsigicteddtiatnibyorbeys the light received from

constructed jn..such a way,that. i onveys th [.i gh
SR SN o HRA i Reptp i e RSN S £t bl samle to be
exafiimeianiy bodsbintiRed Meth&eRAEOr IS arranged, but in
whi ch the sensor is not directly arranged. A nmeasuring
head configuration of this type may be used to
s ttered |{ght provi b e_l Lhgui €.

AR, M8 MEETe h il B LTt M sich L My AREPl Bonveys the
ligho \tedeiivddnfrone @ Ul ght Golieachiomy atlighe path, tadfacemtag@pwhich the sensor is
vessel, at |least a portion of a determ ning device for .
argpeed, Huh ith ihichehe penspris nof diregly anranged, 4 anedsatnghead configuration
o AR ARG T G0 By Bl rh .
any case if the neasuring head is novable relative to

the sanple vessel. In.the aboye-described devel opnent, .
THe PR e e fOTRRTIFC 2t S LS deralor 209 R BriieciBRASG NG JERG, v 1o the
saﬁ?@vés@el?%?l@ﬁﬁh%rﬁ&?of 4 GétbShihfleviceffol 8QermfifRBShé Nquid level of

e measuring head is a part of "the determ ning
thel digitidesanpe being Iprodded o thenmieasuhing hegthtTossimpdify theyexighange of the

Saﬁﬁfegvésg%lelgigg g‘égﬁ%\égﬁllﬁ gﬁ%n%qr (}r?ftg ?é%?%ﬁ@%%ﬂf%ﬁd\éwﬁ&vable relative to
the RhhpROvdiYel ! itthel Mdke-destibed Aedelombvay ads hivveneht kg at the same

_measuring_ 25 head changes on entering the recess into
timag gorjviegigntly Bagsiddo detepingtbgdiqied leval-f | ui d duct of the
fluid system may be constructed in the neasuring head.
A portion of the liquid sanple may then be aspirated
If WHearetdye inmdasnicasagni testl faorpages ftheidsiengindnHdevadee tier light source and
the |iquid sanple to he exam ned via the fluid duct.
thq—ﬂggt SEEMI ALY b usad, fog liguidilevel detgRingtiay, together with this recess as the
light intensity of the light emitted by the light source and conveyed through the measuring

head changes on entering the recess into the lquid sample to be examined.

A fluid duct of the fluid system may be constructed in the measuring head. A portion of the
liquid sample may then be aspirated via the measuring head for determining a parameter of
the liquid sample to be examined via the fluid duct. This aspiration fluid duct is then also
exchanged when the measuring head is exchanged and this makes it easier to keep the

measuring apparatus clean.
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30 exchanged when the neasuring head is exchanged and
this nakes it easier to keep the neasuring apparatus
clean. -7 The fluid duct is preferably closed by a
seal ing stopper which, in the neasuring position of

t he nmeasuring head, is penetyrated by a line portion of
the fluid systemon the neasuring head receiving

@%@Q. A seal i ng staopper, of this type allows the fluid .
The fewiddyctis psefsiably dpedhina sealjpg slopperihichie thgmepgwingposition of
e 1 ' t :
thf Fychafiil FLEET: BNESRR TR ind chHiliFof R 080 hi¥Bn on the measuring
hehé acteiving sigarasealingtstaipenof thesstgpealpevs the dluid duganpk sealed cleanly
vessel .can then be dispensed wth. 10 Preferably, a
a%ﬁ@?&EP“FgoﬁF%vided for stirring the liquid sanple
the nmeasuring head conprising at |east one flow

conmponent, in particular at |east one flow bl ade, for
Inco prefpreditdengopitit, tah@uld duétdoss drepligratidinisgstern| sweonstructed in the

defi.ne i xing of the.ligujd sanmple duri.n stirrjin }
mERHTE Bredh A Soatle i inm ) Sol 3R e FHpE Jessbh i thfipe dispensed
wiglanmpl e. 15 In a variation of the measuring apparat us,

t he neasuring system conprises a spectroneter for

determi ning the concentration. This allows reliable,

nce-selectjve.determ_natio f concentratian, .

PR SRR, UL S5Ol B BERRR L Mg hes
confprididiai ftvVRdstoshet lewosEn e, iYpadticdt elebstdorfcoflow blade, for co-

examning . a |iquid sangle by titration, which enploys )
operéing puthethediquid saapiee B@ral@smtﬂwm@&% iligyick gpmple during

SO LR e SeminRBE LY Pl el )

titration, conprising the follow ng steps:
pr epar.at i of the liquid sapple, neasurenent of the
In 3 g o _8\% de @Fa¥lﬁeg|ﬂ§a%rﬁwsst&ﬁﬂwswng PYHGR GEREPTIRsS dofpectrometer
foR dEBASHIHgGe NBALkrAATH 2PRY QIR Fefidbie, | duBsthtbeS@Rife determination
determ nation of the 25 concentration of at |east one
ofcgmesntyatiorons in the |iquid sanple, feeding of a
crystal former into the |iquid sanple and neasurenent
of the transparency of the liquid sanple after
WithireQedied dmelBoll] Rbbjéce R Ak fivehtforl Rt RhlBvB@bhQRe 8he hand, by a
the Tiquid paraneters is thus possible. Preferably, a

mihod Hrsposbing adigyidr saneplp dwdtifrations evhigh emplays the above-described

i is , Al .ardv r. il
bl SISHEER, TS LS TR, g e o
byneattitodnfpr Reaslining a liquid sample by titration, comprising the following steps:

preparation of the liquid sample, measurement of the liquid level of the liquid sample by
introduction of a measuring head from above into the liquid sample, determination of the
concentration of at least one type of ions in the liquid sample, feeding of a crystal former
mnto the liquid sample and measurement of the transparency of the liquid sample after

introduction. Defined, reproducible determination of the liquid parameters is thus possible.

Preferably, a new disposable measuring head is used prior to feeding. This ensures
particularly readily reproducible processing conditions with regard to the measuring head.

Cleaning of a used measuring head is unnecessary.
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Cl eaning of a used neasuring head is unnecessary. -8
Preferably, a concentration determ ning sensor is
cl eaned and/or calibrated prior to determ nation of
concentration. This provides defined conditions during
determ nation of the concenfration, so
concentrati on-determ ni ng sensors which have a
| ang-term drift  tendency .may al so. be used. The . .
PRfeiil i 2aRooEnirliPt SCETHITEg S5R10s 8 alé?lé?dmﬂﬂ‘g/ﬁg q@fibrated prior to
dGERERMIn2Sf hcerdtftionS TR ovidde HbMRA ERANMYNSs Whring determination of
condi tions, as a honobgeneously distributed |IQUI§
the agmicentrasione ag ueadent Ptishaletasinying ssasyps evipel dwwe er lomg-term drift
tcggculate fromthe nmeasured val ues of concentration
UIAY TFYAIOREIncy. This allows a
concentrati on-dependent crystallisation point to be
determined by a sinple nunerical value. Preferably,
Thdigpid samplgempy dhei stirsechpefore sletetimining tbe |opncentration. This ensures

LI Thi:s. provides additional .. infarmation, .
AT PR T Aot 28 B R Y o PO Py s measurea.
addition, the tenperature of the liquid sanple may be

dg;%énined. This may_ be used, in particular, to )
Prefirahlyta mple pramaten sucalaiiate froax the meapgrgd vplyanef concentration and

o A Rt S e HEHRAT UEREINaLED pLiaT 19 be determined
byt hempheasvencalvapgar at us nmay be constructed as a

nmobil e | aboratory for determning a |large 20 nunber

of liquid paraneters. Liquid paraneters of this type
PrARYaHI the PR SERRE li{yhie S i ﬁddi&iBﬁalgPJEt&%néH. T8is §rBFides additional
_presence of Na, K, M, NH4, A, P04, 504, creatin,
infaringtier plehut Heumostjtutien ofifhe diqdisl sasdpbumi n, prot ei ns,

gl ucose, ketone, urobilin, billirubin, urobillinrubin,

eryt hrocyt es, haenogl obin. The 25 separation of serum

InpidaitRin) thete@Perdfur@ bPthE Ifuid 5ANSE Syl Bb dABRREd. Mhis may be used, in
I munogl obul i ns and i nmunogl obulin fragnents. The
partigpia Fogomvct theydeterained perentratioor ddditiomial lignidtparameters may also

0t ' fi [ h
o SR8 Y LB RL, S, icrmen.
meysatingnapparatie tredy b icogstivdedCasy § hadbileSiaboratbrp @b etermining a large

number of liquid parameters.

Liquid parameters of this type may be: the specific gravity, the content of or the presence of
Na, K, Mg, NHy4, Cl, POy, SO4, creatin, uric acid, leucocytes, nitride, albumin, proteins,
glucose, ketone, urobilin, billirubin, urobillinrubin, erythrocytes, haemoglobin. The
separation of serum proteins such as albumin, transferrin, globulins, immunoglobulins and

immunoglobulin fragments.

The invention will be described in more detail with reference to the following figures which

show embodiments.

Fig. I shows the optical measuring system for determining the crystallisation point.
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-9 Fig. 2 shows a sanple-receiving region with a
sanpl e vessel and a sanpling plate as well as the
opti cal nmeasuring systemaccording to Fig. 1 and the
associ ated positioning device. 5 Fig. 3 shows the
netering systemfor titratign. Fig. 4 shows the
fluidics system Fig. 5 is7d@schematic external view
of the neasuring appliance. 10 Fig. 6 is a view _

Figj Jyi shgws tagamiple-repeiyingagegignt veith asamplernsasel pndh g shmpling plate as well
an optical.. rin m _kEig. 7.i q,ew_ al e
&1 grie thf D Aokl iRyl Soring 1o fig 3 S bENGi positioning
alonggviel 1 -VINI in Fig. 7. Fig. 9 is a view al ong
sight line IXin Fig. 6. 20 Fig. 10 is a view of the
measuring head according to Fig. 6 fromabove. Fig.
11y | ' e -XI in Fig. 9. Fig. 12 is

Flé’ ?’f%hz)v"\‘/g c}ﬁ‘g%{e?lgltg%gﬁgﬁldrﬁ ﬂ%tgatg&[ i quid sanpl e by
titration. 25 Fig. 1 is a schematic view of the
.opti cal asurjng systemfor titration for determ ning

Iﬁ%HL5$8F§§%5%Pﬂ§égﬁ%%npoint. A neasuring head 1 absorbs
light froma light source 2 and conveys it to a |ight
sensor 3. The neasuring head 1 is forned as an

Figx& hangdainaicienternal ivievpaf the measuriresapplamties posabl e
unit. The neasuring head al so all ows an arrangenent of
the light source 2 and 30 of the |light sensor 3 above

Fighe ik aWddw fnildd %o Fidngldi af aBhative Maduding dehd BfrtanUptiedl measuring
the neasuring head required for this purpose nmay be
achissstedd; for exanple, according to Fig. 1 by two
reflective surfaces 6.1 and 6.2 which are at an angl e
of 45 to the vertical and at an -10 angle of 180 to

Figre iaaeidweilongbightiede ¥ORh Fgtieat i ons are concei vabl e,
in particular the use of a substantially horizontal
reflecting elenment in the bottomregion of the

FifBasuy i.ng: 2 - shaped ray configuration.
1€E€f5%3 '§?%?ﬂﬁﬁfﬁ1¥ﬁgﬁgﬁgng light | eaves the |ight
source wWth

Fig. 9 is aview along sight line IX in Fig, 6.

Fig. 10 is a view of the measuring head according to Fig. 6 from above.
Fig. 11 is a section along line XI-XI in Fig. 9.

Fig. 121is a flow chart for examining a liquid sample by titration.

Fig. 1 is a schematic view of the optical measuring system for titration for determining the
crystallisation point. A measuring head 1 absorbs light from a light source 2 and conveys it
to a light sensor 3. The measuring head 1 is formed as an exchangeable unit, in particular as
a disposable unit. The measuring head also allows an arrangement of the light source 2 and
of the light sensor 3 above the level of the liquid sample. The ray deflection of the
measuring head required for this purpose may be achieved, for example, according to Fig. 1

by two reflective surfaces 6.1 and 6.2 which are at an angle of 45° to the vertical and at an
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a directional conponent pointing vertically downwards
and the light is returned to the light 5 sensor with a
di rectional conponent pointing vertically upwards.
This enables the neasuring head 1 to be i mersed into
the liquid sanmple mnthout sréllng the liquid source 2
and the |ight sensor 3. preferable to introduce
a substantlally ray- shaped light ray into the
angleaf UB0R & erespatiother. Further ponfiguiations ersoneaivalilen particular the use of

%ﬁ%ﬁﬁ@!}rf ﬂl{}{qz%ntail f &fr%cﬁw Ql%ﬁl%ﬁtt in tﬁe Bt]f}?orﬁ‘ @é@ﬁ’ ?fjth%unng head and

a thhydmﬁahy:bﬁﬁglhaﬁdry IPa&fel)ably tﬁdillﬂilﬁhmnng(ltghk MGEMG ailgh) source with
whi ch gre 70-81% transparent to visible g Any
2 gjreghipn scome?maaogmr\gh‘few%;dowwar%%@éhe ght is refimed to the light

b6 R HR0 SR ST SER s, v

memyriag beadcbtisbsimmeérsgd ass thd Iiquid simplasathout baling the 11qu1d source 2
hg%lﬁgpce 15_of scattered |light may be ignored for the

andibe lightSe"9Edd and nerely the external regions in
whi ch ray defl ection occurs are then advantageously
refl ected. Alternative configurations of the

It reeprsierabhe tmmduma salstagtiady réy-thaped b'ghtcrpy infalthd frbasesing head. If

b ed on mer s f. ay . 03|t|o
S AREE SIS of 8 BigHPL b s HREP A B e einpldbed We length of the
il@sdatih@nitpat,f riom @ﬂﬁnpl@nopmby(wgﬁn@ﬁgﬁﬂﬁab@me) or Makrolon
conflguratlon of the nmeasurin This ma

(pelyeasbenate), diclp@rexariile, ﬂ'a@ypaiemet@e yisiblglight. séma ridgséigs materials
I
l@cﬁ hia Srtbg%gé%/dc%@ g? EHFon”E%ﬁ-ﬁlgi l@go i AWH%E pro%%mvﬁﬁ{a% g\énerally be

on| n

usedyAlpagatived)) itigoptical ﬁbfeﬂﬁhﬁ dlsbl RYAdI st glMB nigx rhost tchees, the influence
fornat!on of an interface fromthe material of_ the

of, hghtmeaycbs ignewd fopihs meagieng headiand megglydhe external regions in
wiREP RS Rkt 3&9 4 &ehrbqlvyﬂtg%h%}&?%&@ %flt rlaftVe c%nﬁguratlons of

positioning Int e nmeasuri ng duces
thaquensadyg dicadreaclude pbass |, fibhres  d25otical dibdes Aas‘edem rpedymoers for ray

pobightis LY B hiacRbA b ot oEBba el posionin from on
anbihe b YRS gbdiBetfiBldonAburhiibl ©f W@haﬁsur&@%a&' "Phis may be effected, for
irradiati on di stance. According to Fig. 1, a recéss 5

expmplehi boh at mecesd quhiich tssparatesexa shewrp@nectfr thee snciaguritige head with

doﬁ%lg? (fl?ﬂ(&lsetg ﬁé%gggsrﬁ?rﬁr ;. %ﬁgfll ée% p%O Il(fjlleg’mcg ra?z positioning is

difcorat @elvirier Owingrte theeforinhBMeroresh RitteiBe: fRIneahi€dnaterial of the
light ray. This is then introduced into the measurin
mgqgerngheadrip ghe opengpeipe i theirBpess.grossik befwgen thengdlﬁ@aaf regions of

raf‘%gglﬂi) g grt Eetﬂ%aesgnh htepc? hhﬁﬁtreﬁu?nﬁﬁ Yhe S ?ur&é'egf Qneagurement is

I na sec i on 't hrough the sanpl e-recei vi ng
avoidgil.al frée teion ef@iswiypgisaketahgl i@ Fig. 1.

For taking transmission measurements, it is necessary to interrupt the optical fibre over a
specific irradiation distance. According to Fig. 1, a recess 5 in which the liquid to be
examined penetrates in the immersed state should preferably be provided in the measuring
head. This recess 5 and the liquid located therein are then traversed by the released light
ray. This is then introduced into the measuring head or into the optical fibre of the

measuring head again and presented to the light sensor 3.
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vessel 8 positioned on a sanple plate 9. The sanple
plate 9 is so positioned that it provides a support
which is as horizontal as possible for the sanple
vessel 8, for determning the 5 position of the liquid
| evel as exactly as possiblq The sanple plate 9 is
also allocated a rmotor 10°td"allow a rotati onal
novenment for mxing the liquid sanple in the sanple
vessel In a preferred configuration, the sanple

8.
: ' i ven.: i ngi t i . he .
P 256 RSG5 s R g v s
verselUpesitamet loas dahpls plap ®-Thecainplalatere@ise PoditibBedhat it provides
seal ed %{ m the exterpal region for reasons of o
2 §Urosh&ugh s 25 horzantah as pessidie terelic sample ssseled. o egrmining the
SitkorPBf i ' i ' i
D R AUATICRP AL PR TR, Ve Sl R 536 TG allocated a
mptardiOlty ajpwc wiibnallinevereeas for mixihe det ligfidsample in the sample vessel

tyansm,ssion asurenment is | ogated.above the sanple .
8 BOS TR ol i e sasdileiinl § ot indiecig and this mey be
adhiioved, W SkaffpRs Wy HendpRagt AAvE] Bhis hleRABY &RABledIhe sample-receiving

preferably be exchanged by nmere nmanual interventions
regipn; héo derrgaledflrom dhe sutcabil aegion ifor ecasodfhel hygidite. In particular, the

r ' Lenmpin rmanently on.the surin .
e £ e 4 kel YRR SR BRFRRERGs Yo Bker 5Bt tdbe gug of iauids
intonthe heterigiestuhé Agpliageds tdtally predludedf er r ed
configuration, noreover, the neasuring head carrier
is allocated a nmarking and/ or detection system by
; ' : SUK | head |, ma
T Eeeing R 1P a0 iSRRI A8 e tnd Tiuple vessel
1n\/\ﬁlensl»ahtpldle-sacaivirg: l’t_eggcl;mﬂ. iIs is'f tivced S:ﬁfldairﬁé@uﬁﬂ@lﬂeh(ﬂ \aftier 11 and can
) e n.a possible configuration, two plastic pins )
Prﬁ%?%‘? h%ﬁx‘ﬂ’éng?ﬂﬁ%éﬁle& magyy iR veRtionst indhe sense Wi e dlisposable article.
THé Mgt sb | R i A |
e R oS R s Yl el sensor
3 aiegreterpblysaranghe &n thenmatsulieg headgide lred pagfaired ¢dnfigoeion, moreover,
re re-used.. The switech fransmits t sjgnals to the
n reab Fley Biid qatfer 13 efotatefrhmaniice s deittipa g mapy means of
whible af anedy sbd Hﬁhsﬂrﬁlga{%a@@ Rhdyesk dRERUDROWhich Afirks a easkuring head

measur i ng process an at the same_ tine serves to chec
ast Reedppdieh j bnis effached areissimingpeflelty thorliquadisainpls. nip 2 possible

j d 1l .the neasurin ad, carrier 11 is,

oo BER 0 v PG BEARR OB PR S K e
inseuled tixéto theainkasutink Geed carder dri 6ahng¥d\RANRE nch@rineHEBA STHGins break
f%:he 30 neasuring head 1 into the |iquid sanple. -12 .
ofiE3 theh theyswitphey eannpkbe riagstadgprinoif theyt are se-werde Jharsyitch transmits

e in . .
ISAFAIS G DRk kDT 1 o ARl st
applagdsthraphbitethe neeasuring process and at the same time serves to check the position

of the measuring head.

For positioning the measuring head 1, the measuring head carrier 11 is connected to a
positioning system 12, which substantially allows a vertical movement for immersing the

measuring head 1 into the liquid sample.
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hand, it is possible to derive the vol une by

determ ning the weight of the filled sanple vessel 8.

For this purpose, the sanple plate 9 can be all ocated

a weighing unit. 5 Alternatively, if the shape of the

sanpl e vessel is known, the yvolune may be neasured by

deternmi ning the geodesic hb}%ht of the liquid |evel of

the liquid sanple in the sanple vessel 8. A .
Fog sarmyingr iti tha IRYestigation, & 1si tpepayetocdairanng Jlag Hayidqvqlgme of the
_ ¢ e ’ el
R PEANE T e LiFpTRS o his B30 o] dnAoks ¥28%0n the one
hapdsit tis ossiieas uieting tisy sdlemelldy detepainirigctheardight of the filled sample

referred. Starting froma specific referepce point, . .. ,
vepieL SoFPerthiscRYPEISt Hfic ARG P8¢ By °th PerdlSidhg Maighing it
I.
A o e S O SR fied BBl IR olubiERiay B measured by
descamplieg thegeetlestc hdighta s kit éevet ofthic diqnak saoiple inhthe sample vessel

position neasuring system 13 conprises,contact .
3. ORepRydara it Moich, Y ErEles 8BRS T4 Suiifsipdglg the measuring
heh®r BRH thé YPosRivaR! Systede Rl afd afhaifRSAEAl isLAllbfated a position

addi ti on, the distance covered by the measuring head ]
mepguiing)systes L8 on pargicniasly ipeeferted. ditarting drapy a spedifie a¢fevence point, the

ensqr. for examl e a rotatiqnak .S d, sensar,, of. a
vepfAL distansd paverfy By tiSpgisring HoRY 4 el T RRSRS e lighgfgvel may be
uséd it detetrhineShel RORGRS 6AHE liduid $&mPRdint the RanpRER&6¢ 8. LIA a possible
determ ne the nmpvenent. 20 Fig. 3 is a schenaticalLy
configgniion, cthey pesifien mepsuring SyiEy d§ seanpriges oroatasy swgiches for the
e ¢ : ry st
refefct b oot i E} P Lrted BF PR, SR Aot REREE

solution is preferably added as the crystal fornmer for

effecting calciumoxal ate crystal|isation. .If calcium
Inp%{s’étm{ht epﬁ?lw%ﬂ ePyaed o Y ARG, hend Hgn% pggitioning may be
deR¥RHAYY 2 hiSbRALnsd'Sr BUHRHE AP LXBhABetdHbdrQR al Ihear scale. If a

repl aced by a phosphate solution. In a possible 25
steppmiei gwtat isoselated he theetdave,ny is ysinecassarido cuset adoliticed] sensors to
d ol u ricall Precise addition of the crystal fornmer

Clegmyertag ey appl yi ng a precisely predeterm ned
pressure to a resource container in which the crystal

former is located. This is produced by a punp 19 and o
Figrohis o seemmjicaliy sigadified e 96 the metepagriystam dlacatgd itp dhe titration
€ | rsed in he |.i guj nder ress in the.
=y 8k TP stitlel pfer P RBEF Sarg SR VDT N Rl ol

soliohh& fpréfefiblyl Sadded aas3Gheoaz kel 1formér dbr Witeeting héalcium oxalate
controlled addjition of the crystal forner into the

crystiptadione s eplcigm phesphate ervgfalligatiomn dursaaedss & denexamined
instt&l%f‘t SfidioRi Sx%ﬁlgtsgfuﬁgh'ié’ G ag:eErlTE: eafllﬁlyoifaﬁzlte LOUIBA. In a possible

can’ be I ntroduced by neans o ng" punp, not
cosfigumtiomofihg m@ering@setn, ttha tormpleyt) ngumettidally precise addition of the

crystal former is effected by applying a precisely predetermined pressure to a resource
container in which the crystal former is located. This is produced by a pump 19 and
monitored by a pressure sensor 20. Using an extraction tube immersed into the liquid under
pressure in the resource container 17, the crystal former is conveyed by the filter 18 to a
nozzle 16, from which the controlled addition of the crystal former into the sample vessel 8
and the liquid sample located therein then takes place. Alternatively, the crystal former can

be introduced by means of a metering pump, not shown in Fig. 3, rather than applying
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pressure to the resource container 17. O her

volunetrically precise nethods of addition may al so

be selected for carrying out the neasuring method.

Preferably, the liquid sanple will be stirred during

the feeding process. This 033 be effected by rotating

the sanple vessel, the ring head 1 innersed into

t he I| id sanple then acting as a fl ow breaker.
pressyre tp ag &ﬁguw émﬂtlﬂlﬂeﬂ ! 7:5()@9%1’(8\4@6?10@%%@??@% mqﬂmgis of addition may

[ f ;e e

oI3PBESPES 10 eV IER hf Bcakrblg el ot R0 T Hlyid Sample it
bfsﬂrq:ﬁde:lurmgehe:fmtlmgtpr@cfesé (Tehis cancbiecéffuetaddyotaeing theodfample vessel, the

art.ic [ntere in the case of urine. In_addition,
mBRbtnE Bral | Pigedintp Srehiand HavpRhsh sl 8t 0w broaker
determ ned. For this purpose, a specific fraction of
the 10 liquid sanple is renoved fromthe sanpl e,
Figué# shews th flyidins Sbjytellnh@f the encasaemup eppaveyeth 4 schenimtically simplified

f|UI |cs system the es of this fluidic
it ol sy BtroRemta) e 0 aioeterian op e it B¢ paptent of free
caldi@mi rﬁ@rm@g dfepRQANA NREredtliPYhe WhdeC BF RBinkNen VAUNRS, the urine
23.1, 23.2 and 23.3. The necessary vacuumis produced

temn@ia&}rﬁ apd therphjcan plsmbezi@ter@qug Ftnothllﬁhpwms $pesifig fattion of the
[ e furth uj.d anpl e
8 b0 SATRLE B0 NGB! bty & R 5o comvea

the dllulchd&saiysfam shd Uhésoor Al ﬂéﬁdi&@s&st&ﬁ HavgeAAdEmS 6b Wid Bduid can be
25 can be canveyed through the sensor block 24. It is

tfaé'ﬁ%‘ﬁs‘o@sﬁhs|Déteffae‘i}%tﬁtq0p%@fr@rt2ﬂebldﬁr%tt@mga thecyadygsi 2gl, 23.2 and 23.3.

IRRBRE Mo 1Fplcheo PSR o T D 2 GBI Whasr, o

thextigupl esmpla dudstirthenpiquiday fdveexasmile hofirst calitspixg isdilgtlon 27 and a
i [ [ IS not shown in [

the |Lquid. This confi atio
segpnd g hgsaﬁmgeﬁoge 19 Bell B aafleandng, sQluiignsgfpen be c@mfaﬁd through
thé 5 bIOLFl 8ed£q

T Y e
sug]plo' @18 F¥. anAltleaE@fnmSllagml vauuirempbe Huidies systespa poap, for example,

o BRIk B ARTS  LRSHRRISB et s shove

Fidhe apparatus may be controlled, for exanple, by one
or nore mcrocontrollers, which can al so process the
sensor signals. The neasuring systen1nay be formed as
Tofd r
Oogelg%iho?lc@g gléa%:{la Eors @ ]t:‘Jr%Pir %&%&i‘t | ons %c\ﬁfv Xé? E’E)or]@ht about by the
chbioe o 2 anipdbde m‘eﬁfbr:imt afiegefarabbeusetl fit €ef REGT bckfXA A pH sensor and

rintin functloqf to _an external control unit or to
p,%;ltug%sensor may additionally also be used as the sensors.

Fig. 4 does not show the details of signalling and control. The apparatus may be controlled,
for example, by one or more microcontrollers, which can also process the sensor signals.
The measuring system may be formed as an autarchic unit, but it is also conceivable to
outsource specific control functions and functions, for example, for forming a user interface

or for printing functions, to an external control unit or to a PC.

Fig. 5 is a general view of the measuring apparatus. A housing, in which the transmission

measuring system with the exchangeable measuring heads and the metering system for
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Fig. 5is a general view of the nmeasuring apparatus. A
housi ng, in which the transm ssion neasuring system
wi th the exchangeabl e neasuring heads and the netering
system for -14 carrying out titration nmeasurenents are
accommodat ed i s shown. Thenﬁ¥paratus further
conprises a fluidics systemtor sanpling with further
sensor el enents, in particular for_  neasuring the
Capyigerit BiratianeMeRBIGNeHT ah dceomimedaéedols sheevit nhe apparatus further
tal:e: of i quid;: | . .
con e 8 Mificl syt O tok Sefling S PP skndoF Blemenss, ip partcular for
meassseg thescanean adi fideecaicitun iansiand thelfpHsand the temperature of the liquid

s Sag?kfxgégfegsita\ébqgfr 21 i' ognl(‘fi%:ls X §e;f1 erogiglﬁq\{cﬁggp ;tsgnl'llglteevdesgeli ?snglccessible
tocaoﬁ&%irgq*hﬁt dafiplé-Fecbidd rédlor ?saﬁlteféf%lgricgﬁ%rﬁeé B8m stainless steel to

sanpl e-recei Ving redgionm 7 are covefe a layer of
alloint easiyusteamingieA iconfipwetipn d@if evhiehd at Fabstspirtisnsnf st sample-receiving

bacterial effect, | articular wi.th.caonjunctio A .
regof 7 piscr it b TyBORR T il ST scErO ArapEhel i Bas an anti
baSRRl ecffeRECi | RAtiEASH OMitle adbrPgcEivh Welh WN-irrhdiaforVso automatic
light source is 10 integrated in the region of the )
d@a#%gll@l oéde vamplerregdiving 7egion qanibe purigogat. Ifta LBV light source is
in%@%&f?]{i?ﬁ&h? ré Q%Hr &le éﬁ%ﬁr}%r}l%{rggegﬁéeééﬁgf ?}é‘orﬂ@jes: 5 ' %s%, Wil Breferable to

clesddhé sapiplé-pedeBénOiegioneyidpp anatigst doE eleflicAttol Rofebitthe user.

i nvention for exam ning human urine, in particular

for determning the BRI, it is possible to exam ne a

l.ak: ' i .qui ] ich:.t .
In'aB4iY

oS RIRESr  pf  820nl  Aopu b el g wine, i
pastiildysfoadetermamdhg fher BRhiicls posaiidle to esaminargkrgennumber of different

.transm ssjon is tQ be determ ned quantitatiyely. Fig.
ligps; & which dae ISPy PrOBSTiGY i’rgcgaﬁgeﬂﬁa tﬁ%?ﬂ\{{gﬂ‘”f gf @ Substance and
foP¥AITh Yulstitfes |c¥15l¥§eqn $@ARhBsiBY is folte'dRldrRtheld JubhiRafrayp! €

of a sanple of human urine. 20 The measurihg apparatus
is switched on in a preparatory step 32. Starting

.paranetegs., for .exanple, an.identification. code of.
FPR L2 e ISy Sftotof O IGo k Shoed J6F Sk PBp T JRapid, gemple by
titakiph antheRk hbpleyfcamle JiRimésaiinean control the input
paraneters via an L di splay of the neasuring

apparatus. After the paraneters have been input, the
B .18 25 ihnserted in ry,e i n
THERRH AR L 1 Bl Bk ChckbRed SR SPRUR) Rigpecrs, for
exampkirah idaitd#Raiidn cddeofrarsputicny e Atbnlin® O s &FHul step 33 via an
ont act, ﬁin (not_shown) which_ cooperates with a .
alrﬁwv@g%% e dhediser Fan sandrod facgpubparameteripyd @i HgD display of

th@RRak @ ag:op_lafatﬁsh %ﬂéﬁé?&aﬁ%t&? fdvd ﬁeénnﬁ'lgﬁf a6 In¥easuring head 1 is

~positioned in the s e neasuring apparat us
inserted into a corresponding measuring head socket of the measuring apparatus in an

assembly step 34. The measuring head 1 comprises a contact pin (not shown) which
cooperates with a corresponding contact in the socket of the measuring apparatus. If the
measuring head is incorrectly positioned in the socket, the measuring apparatus
automatically emits an error message on the LCD display. The sample vessel 8 is then
placed on the sample plate 9 with the liquid sample and the door element 30 is subsequently

closed in a readiness step 35. The closed position of the door element 30 is checked by the

measuring apparatus via corresponding contacting. If the door element 30 is not correctly
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automatically emts an error nessage on the LCD

di splay. The sanple vessel 8 is then 30 placed on the

sanple plate 9 with the liquid sanple and the door

el ement 30 is subsequently closed in a readi ness step

35. The cl osed position of the door elenent 30 is

checked by the neasuring a 5aratus via correspondi ng
contacting. If the door element 30 is not correctly
clogad, éﬁ%é’é%flsmfl% DRI, FES o graimassags. Measwrement is subsequently

u d
B0 B8l SE T o VSBENRRI Y ey reanred n
lelvsl madmqu etdpl 36. Fea shis @drpose,athe |1‘1@&§llll’lﬂgaﬁéﬂdrl ROde¥e@Pirom a defined
t.he .measurin head 1is driven

zefr? é)ﬁ?l OH rﬂgag]u rc&éﬁ% pﬁggqnppg §YFem ¢} cqmprises a threaded spindle
frB@SAtolve rihtﬁgthé %ﬁ&gf@ Yeasel Wt IPhé:Hg'ﬂg: %ﬁ@éegs%%?ﬁ%ﬁ%ﬁ&{sﬁ%on measuring

spi ndl e from above 1nto the s
S)AStequ 13 tba distance Uovergd ishmeposidt via mhenmaﬁbmi ofgevcﬂytsdrfsmf the threaded
di st ce covered |s d via the nunber
P51 FIAsRE T3y pioH Al PE Bierifrid SH@pleo e Whes: as soon as
the @ew&Sedpel & hetréRes BYs Eh el ﬁe‘ﬂgﬂt%fstﬁérﬂlqﬁld l'e{r‘eloﬁﬁei'i‘ltensny of the ray
words, as soon as the | ower edge of the recess
fagtngt grgo 1iae @Bht #fnsehd charges dis] e dhe ond balllchtthclseﬁ'@ctl@é mdlces at the

1n%egﬁ%:isg(¥f c;drlé ceés c}faﬁt%é) | ggkllil‘?g?/tbeﬁ T {;@%&ﬁp gﬁrﬂ;}% the liquid is at

leﬁsﬁt;ﬁﬂfzﬂil@&ﬁteﬁﬁatédlqﬂdamge Sn GReNGR éRded BY thdGttBhARAL of the liquid
the ljght ra through the lNquid is at |east
}Sf‘i ltsudci’ltffciﬁdabf b, lighlgservore 3 c Aaneni a5 & WeBined clangg s doccurred, for
b
exlaﬂmgié"fs S%E)itl gée ﬂ%‘gﬁéag&feggﬁgnglﬁoaa gﬂlg lésg}fﬁaﬁl thg est[q,\'ggg Yntensﬁy, the
1n$t@1ﬁamﬁwel position oém{thfeadass;ﬁmue iBdettdiel Bearosilion measuring system
ns .l ess

sity atta t 8% of the starting
13 ﬁPe 5 t‘{?ys hqwﬂs‘%ﬂt%ﬂg@ungéssamr% lefthe ample vaweld8 can be

deﬁnme?ﬂﬁéﬁlﬂ%@%ﬁgugﬁ%st P&qw :fdé ve he et ahld8nt X? gsﬁﬂble from the

heighirpf éﬂellmutdwlev@an@ lthee thers kedwiBligaid vbhlmtﬂmtthé mrﬂleld vessel 8.
exactly and concl usi ons can be drawn about the anount
of sanple fromthe height of the liquid |level and the

A thefink RRWB 7 ddid tdtey PlabdTh prepdrhi§ors RFRbEHEIEE] déel?'lﬁnatlon For this

cl eaning step 37 now takes place in preparation for
Puaf&ﬁeemer %l@'%mg demeﬂm%am tsmporaily tguided PGt phe poser biduk 24. The

2 rarily |d ast th
oG RBoPBioR e bl el ey STRE Bl s R, s Gnsigria canbe
deitmyed. "flme IplasdingTnd Sahdifg blf thdtiesmisy sbiafibn 29 1@@?‘1&%8% plurality of

. can, be estroyed. This passing and standing o
timas <hyging %Glealtnps riteps’ 1. df fhepmstsading appyetsiis yobpsedt fomeprolonged

B8, 1iDFhal R0 ef?e%sg 4 e
P appar at &s 0 De it f%geraﬁ furtfrléorl 1 61% egl‘ggg’ af {h %hlﬁhfzs ﬁ;@tem and not
IwﬁﬂE@eMQermk§§ary to clean further l'i ne reglons of the
fluidics systemand not 25 just the sensor bl ock 24.

The sensor block 24 is calibrated in a subsequent calibration step 38. For this purpose, a Ca
ion sensor and the pH sensor of the sensor block 24 are brought into contact with the first
calibration solution 27. The first calibration solution 27 is drawn past the sensors of the
sensor block 24 for a short time. As soon as the measured values of the sensor are stable, as

detected by the measuring program by means of a slight variation in successive measured

values, the measured values are stored. This process is subsequently repeated with the
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The sensor block 24 is calibrated in a subsequent
calibration step 38. For this purpose, a Ca ion
sensor and the pH sensor of the sensor block 24 are
brought into contact with the first calibration
solution 27. The first caliﬁratlon solution 27 is
drawn past the sensors of tH&30 sensor block 24 for a
short flne soon _as_the nmeasured val ues of the

secapd salibrapon salytign 29swithisr thetcalibrsyion rstepmitasthe mgasurement program
d&%ﬁ?@%@ Vg%gﬁe}? nglll?lratlélll ggl{%}rngg:?{/ acni?tdag&ncgntif' lt‘l%%%% hnaglon and pH

nmeasu ues are S ore

dtptcmmast&;on Somuths eguantd yaloepethe densot Betbigined kbthiew e drom the two
d@% on sal.ution 26 within the calibration step

%@QQBH&%#& P?eoavlﬁﬁﬂu@élbfe?qlﬁeﬁ‘@é FRSUFRSC KaAlag gre collected
uaga% tli%fc@hbx‘aﬁoﬁﬁé:%ﬁﬂ&é thahecfia concentration

erm nati on and eterm nation fromthe neasured
val ues of the sensor determ ned in this way, fron1the
qui, ds. equent |

ffe ent callb atlo The sub
The Rowll spple i tPGamply rese 4 A savenily stized o “ﬁétlw step 39. For
thisahirBs R t saRplAPREELS SvithORE 34AFM vedd2e 8lik GitiifkoSRIBE rbfdtion about

the sanmple vessel 8 is subsequently stirred in a

th§twertrqah gx1§ tof gheg samplg rvesseh iSSTb@J mmsmngt lreed Saisibwersd dfuigther into the
set .0.uni

h‘?uo%%n %ﬁ%trngflofehac %S/azs%t ﬁtlcgléelr SQP%thgfs 1T %Me vessel

8. The neasurlng head 1 is lowered further into the
10 lLiquid sanple and therefore acts as a stirrer
Ino‘b?‘}h%@q‘leﬁ%"%@?tﬂtﬁ’@ deterpinog siep 40, 8 pestigguetithe liquid sample from the

0, t f th
saﬁ{li)gﬁ ?%‘sélgén%f%pgﬁ ﬂr%g'sﬂg%ipﬁmg @egCSPaﬁ%% ] gel SAID z% vessel 8 into
thesensar blopbRy. Thevaspiihtet GRmbplegvolimé {Oiied bﬁss&@ﬁp&}ﬁa seassitlock 24 for

XS kT T
245 RS Ca?t IcBReenfhii 6l 1strﬂﬁ§ﬁ\ﬁ:ﬂt\iﬂﬁgthfe Qfaosgﬁsoq% 'tiﬁe: %g%b?&di(' P The pH is

of the Ca sensor e sensor
measyredewith theipdhsdnsomefabe sedonblbbk 2 heTlEaempamarre &f medsared using the

BBl G5 T BB o FASHAS ot b 5 B vl
mema S Elﬁdnbﬂ%h&ﬁ‘lehhﬁrog}&ﬁmer ature sensor. The

tenperature value is used to correct the
Ca-concentration value by neans of the neasurenent

t clean| or .t he or.
A A ot o 12 O s PSR R e forePeapics TRE ebhing step 52
conespoﬁépﬁmlﬂis cleaningetepl3Fani ng step 37. In a
crystallisation neasuring step 43, the sanple vessel 8
isinitially rotated uniformy by 25 neans of the
rmq%nn eta}lﬂigast%‘;ltr&ga?ugﬁgﬁﬂgﬁ (;ﬁlg ﬁ{eﬁsa&ﬁl@v&sar§%aiglﬁ}aﬂg/¥otated uniformly by
means of the motor 10 of the sample plate 9 in a preparatory manner, so that a thoroughly

mixed liquid sample is obtained. The light source 2 is then switched on and the intensity of
the light arriving at the light sensor 3 from the light source 2 is measured. At specific time
intervals, for example at respective intervals of one minute or also at intervals of a few
seconds, a specific amount of ammonium oxalate is injected or titrated from the resource
container 17 via the metering system 15. The measurement program calculates the total
injected amount of ammonium oxalate from the previously known concentration of the

ammonium oxalate solution. Titration is continued during the crystallisation measuring step
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m xed liquid sanple is obtained. The |ight source 2 is
then switched on and the intensity of the |ight
arriving at the light sensor 3 fromthe |ight source 2
is measured. At specific time intervals, for exanple
at respective intervals of one mnute or also at
intervals of a few seconds‘,”a‘ speci fic amount of

ammoni um oxal ate is injected or titrated fromthe
4 sl peleiugpoxadaie grystallisprion ogeurh Theserpstallisatiopgiosnh cbb be detected by

. t cul at th otal .injecte
TRSIEYE SR BRI TROhahyB 5 srcc
Tooriogmttr off tibaticd, fohexarapkpai whidX Heain@asuddulip@Nintensity at the light
Titration is continued during the crystallisation _
S?nggg A5 ﬁgﬁ)sqfébe hght intengiky a1 the beginpipeef diteatien can be determined as the
tafisalibd $8int O : e i Saj i 0i.nf .can
oA B DURRE oS L AL L 2 of s
agasvovinoseelateonguirdd fntachiotviegshd yrystallishigod paiht caehsMkcasured in this

3. .The instant of titration, for_ exanple, at whjich )
W ALY GPRI Pndor HEBIRE £y A2 Phet AiRGon SR drA03mmol via the
e8I inttheli bhtdhendit 8BSt a@&hetlk%t kgabrgi ng of

titration can be déeterm ned as the 5 crystallisation

point. During the crystallisation neasuring step 43,

punt . of ;added.. a I um oxal ate .required for, .
THOBIURAEL i< o B Ry FE Bl it S Bt Bieor B F67 s imyrpose, the
athbiirst of\Wiylaw i iniGiBllReAIURIAEH fRim HeOim AR EP§uid i 'thé)}itﬁ.\imsample and

at atitration rate of 40 mmol/I via the ‘reduction In

thefnqung pf ammaesivn oxalataddeddipato hherystajlisatioapoint. Bhe BRI index is

' ' .calculated in a .
oA Hegfithok reRl{BRGHOH S bl Bt B Fentouns the gyotient of the
CaXabatatiation nietermied Datheubaicestrdtiondetd@idn® Wy 86 divided by the

lﬁiﬁlﬂﬁid in.the |iqujd sanple and the anmount of
a rfumkalatsl In anceipb Finglest tha mmownty of akalatealsi widerstood to be the

cdd@britbation 8¢ oBithiel BFEYbd Lal | er
nentfgﬁed gt tﬁéogegP%%Pﬁgggﬁhﬁﬁgwgggé??%@?%H as the
guotient of the Cat+-concentration determned in the

concentrati on-deternjni en 40 divi.ded by the 15
o SR e b e s ilaiee rafues in agtcuirbute Ben stored: the
patisalsdidentity doadeihstRad the g, ttltitemeﬁﬁf?&? E@Iﬁﬁéf%tgl%, %ﬁe easured Ca*'-
me 0 . ml n

oxal ate (Ox2-) based on a sanple volu
cogcenirssiany Bigt measyreigpls thep BRY  indéxe cdlotlhedi fogn viak mesisived data, the

BRI o NP 5t R Tt S50 B

messegeREhatliRe dppeared0A CORGROE fladh Ofd, InNBarllBARN i€ Usd hs the storage
the BRI index calculated formthe neasured data, the

meume EPT PRSNteENes auaIonitaring puipesssu theostoipee edsmmsan be transferred
fodi : [ . sages t hat
todmdifinBRAD0 ol Bfilfe EmBNL: ATK ELJ Gl in@RRSED

ave appeare card, frticular, is
used as the storage nmedium For naintenance or
nmoni t orin rposes, the storage nmedi um can be
Tl}er E’ﬁgﬁé Idlagdgiu tl{% measured, calculatedgor stored values are printed out in a final
printing step 46. For this purpose, the stored information can be transterred to a computer,

for example via an USB-interface. The data can be further processed there.

A measuring head which is an alternative to the measuring head 1 shown in Fig. 1 is shown
in Fig 6 to 11. Components of this measuring head corresponding to those which have

already been described herein before with reference to Fig. 1 to 5 or with reference to the
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to a mai ntenance or nonitoring conputer via a read-out

interface. 25 The desired data of the neasured,

cal cul ated or stored values are printed out in a final

printing step 46. For this purpose, the stored

i nformati on can be transferred to a conputer, for

exanpl e via an USB-i nt er f acd® The data can be further

rocessed there. 30 A measuring head which is an ‘

dEﬂCFBPﬂ%P the methedacqopding fq Rig: ﬂxgbaarlhl@lmﬁvmenm numgralg apd will not be
| ' o1 t hi s.. Suri.n

AR s Ty Beil 19 o BORAAL b A7 i ER0Y ! wall 48, the

aldgsativebmeasheng headbhay £ husizdntal bf etaog helding@rodvel 49 Which is open

0 '%h ef er cgtothe-lS description of the nethod )
toaﬁj@ﬁﬁ? imEie §. i olfmayErarve #%is & ermpasatoht heldmesdeying for holding
thed dHeri@ilve PfeasHBRLhd-REM AP %ég(ef Bt ﬁl%trfléelsuriﬁg aéga??tﬂ%pﬂ{e socket has a

7 Fi g. 8,

hol di ng portion 47 In , Inalatera

heldmng @ {mt shown én theadrawing) wiseldislcdnascraertanyi toahé ablding groove 49,
e R N e TR TR XT
Fig0 b din8 Graél @M &8y fotthe ré?{eﬁ%]iﬁﬂ o® thd 1o 18np S oRlel AFis rﬁel%ﬁtg&' &fnponent of

head 1 in a socket of the measuring apparatus
the dwiding Aexicey In Has) swicke ofithe Msasuringepparatuss the hotding piy) 50 cooperates

[ i { to the holdi 49. A
B o SRR G el el a0  oove
49 and extends horizontally in Fig. 6 and

téaasalersel y. to the extension of the hol di r;g ?_roove 49 o
Aj Quig qugt 5 evhich ropreicases flnidicaly| with gheiswnde ling rd 1t pethe fluidics

' : he .haol di.n in 50 .
SRS (] ORERSHGHARCRUAARN NP LA 0 B v
mayppeingthesd dorTtesfloiddduy Ihexteids. infa fiirst dudd Ysirtidrl 520fr6f an upper
1.Cﬁmmnirate§hfluidica |y with the supply line 41 of ) '
uppng WAl gyhieh 1sdincizantal 1t Figed.fdbefices aFpwida it dhe holding potion
47TTeRBS HufDd i | DhtillRi i - ;
reasiri ng R0 o e P e By ol yBHRRA A thy deflection
andy ghenpgridanonc@dcallyoin an seqopdr dush portivh i 58y Wi la, suliseqient stepped

e g bl oty mrtioR aot frass & erabyal e, b gt I of ig. 6 of

thelefiérastiveatieddafife hewdd i nitially narrows after this
defl ection and then wdens conically in a second duct

portion 53. Via a subsequent stepped enlargement 54,
BiDE C rtieon opens fr a lLateral wall 55, .
0, RESAa R heRGhhy s PR oot QLR A PR sl Tt by o scaling
stdppad (dot AOwBpfwtiich ishinsetddefigtaty o MRASHMAIZRBeRE34 In 1he measuring
inserted, the fluid duct 51 is closed by a sealin
position of the alternative measuring head 1, in which the measuring hea(? 1 is received in
the socket of the measuring apparatus, the sealing stopper is penetrated by a line portion of
the supply line 41 of the fluid system on the measuring head receiving side. This line
portion is formed by a conventional commercial injection needle. Once the sealing stopper
with the line portion has been pierced, the sealing stopper seals the line portion against the

internal wall of the enlargement 54, producing a fluid connection between the fluid duct 51

and the supply line 41 that is sealed from the exterior,

In a deflection portion 56 in the lower region, in Fig. 6, the two ray deflectors 6.1, 6.2 arc

directly adjacent to one another so that the deflection region 56 has the form of an inverted
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stopper (not shown) which is inserted tightly into the

enl argenent 54. In the neasuring position of the

alternative neasuring head 1, in which the neasuring
head 1 is received in the socket of the neasuring

apparatus, the sealing stopper is penetrated by a line
portion of 25 the supply line 41 of the fluid system
n the nmeasuring head receiving side. This_|ine

0
rogfogdgcort flewrladiedd by formed inteatally mate Siwntwer deflgctors 6.1, 6.2 so as to
pr jgétegﬁ'rggbe@ﬁg lsﬁieg.oﬁlg ﬁJbe ﬂ%gaH s S7ORRChs At Qoﬁtﬂgnents which
I'ne portion has been pierced, e sealing stopper
cosgahts wite the hquid garmplendaingi stisting be thel liqued sahpleabt tlokough mixing
the enl argenent 54, producing a fluid connection
PUgSSHeen the fluid duct 51 and the supply line 41 that
is sealed fromthe exterior. 30 In a deflection
portion 56 in the lower region, in Fig. 6, the two ray
Dwtafg awstmios & the sli@native measueing| headd] astenthet measuging position, the

R B % A0S el o
1. FI9E RninBtie GbAtifufe® it QudnNg wapansiehl afd ﬁé&uﬁn% hefd & Bfhoved after

as to prOJect_on_resgectlve sides. The two Tl ow )
mégargment thekaldiag pin 5Qvbeaskp awen fromyihi dhldinopystipaté ahp sef breaking
t he,l i,qui d.sanpl uri tIEr] the Liquid sanpl
polibAp R hAIgRETa Sa gt 5PIBAL hincBShToe HGmH B PoRRRRhEad canvo

betrb@set 4t Mctids beokBRAwaKi Nng head | into the measuring
position, the holding pin 50 |latches into the

associ ated opening in the socket of the neasuring

In ARPA AN e nteasd 1 RRAMN, ML {cBef AN WIU] BiddnittiEMeFiqhRovel of the
that, as the neasuring’head’i's renoved atrter
lignehsampslopad dedchibedbbim geforenirbGojumaion withythé flom theet in Fig. 12.

hol di ng. portion 57 at a t. breaking 10 point. he,.
Togethar Wb shepasefiqnas sysia .1e PasEen BRasUERg SRR aiheyight source
2, a'lﬁmg?/fght Rehdiead I&E@Eteelb&eﬁe%tdﬁ%%,aéhg,:fhekéfoﬁéa%@ LOKRD 5 forms a

In the alternative nmeasuring d 1, the recess

deBrmming devitefod determinite th éiqhiddevel of thediquist saniye. | i qui d
sanpl e, as described herein before in conjunction with
the flow chart in Fig. 12. 15 Together with the

THeOSo! V21iBHs 8Y HecMedstrink MRea® 3BdwWh R HB & HahE, #YFieMand, on the
13, the light source 2, the light sensor 3 and the

other denddaer Fegtots 16, are gich, conpeyadddofre sughhe wycibet they convey light
e GEGERTIA% ARG B RSO f ARl Flon ot e
méiB@sny heid (AeBchoshi)\he Gedstréngherdniard cohfigured thal itagv@veys the light
rec%?vetdhf?om the light source 2 along a light path, adjacent to which the light sensor 3 is
arranged, the sensor not being arranged directly in the light path. In this case, the light
sensor 3 does not measure changes of transmission produced by the incipient crystallisation
of the liquid sample, but changes in the resultant scattered light intensity. The light sensor 3
can, for example, be arranged in such a way that it does not imitially measure a light
intensity from the light source 2 in the case of a non-scattering liquid sample. Only due to
the scattering produced as a result of the incipient crystallisation does scattered light pass to

the light sensor 3 which can then be correspondingly sensitive in design so that it can then

already detect small amounts of scattered light.
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20 other hand, in Fig. 6 to 11, are each constructed
in such a way that they convey light received fromthe
light source 2 directly to the light sensor 3. In a
further variation of the neasuring head (not shown),
the neasuring head is so c$é5igured that it conveys
the light received fromt Tight source 2 along a

l'ight path, adjacent to which the |ight sensor 3 is .
@r%ﬁ'ﬁg’éd@ﬁtm afecthe sneagening beadg(ngt shovwgod adiuid durof the metering or

In
ti

t%xgigg 's%sg(%}% 1834 QOnsh'G%tw I\Aﬁt%lctg? S(i)zztlé1 fe ln' tgg Ene%glrﬁu?aiég% gy

measur e change ransm ssron pro

the incipient crystallisation of the liquid sanple,

but changes in the resultant scattered |jght ) 2
Injarfpehe Yapiation of thegheasiong dead 2 WPAATOMeIEr skt e detggnine the Ca™ -

coRbdnRRe6L id @f%ﬁ?&nﬁ‘aﬁmdétgﬂﬁ?ﬁ&&nﬁﬁﬁ% I}Qﬁlﬁll fhbh b ge}i%ori br1100k 24. For

neasure a Intensity e’llg source

this hmirp@eg thef pationnfshatligeid samplegof dhshnthleaCa’Gobycedtration is to be
to .the scattering prodyced. gs._.a result of the )

deferuingde it Ropested ity G of Sittetenty pardengthy hronglysions about the

praendd6r CL s ReNshesfodihe Bo&%ﬁtrﬁtﬂﬁ{‘béiﬁ% drawn form the absorption of
correspondingly sensitive in design so that it can

the¢ hewd ab$peedywaletangthssmal | anmounts of scattered |ight.
-20 In a further variation of the neasuring head (not
shown), a fluid duct of the netering or titration
system 15 is constructed with the nozzle 16 in the
measuring head. In a further variation of the
nmeasuri ng head, a spectroneter is used to determ ne
the Ca2- 5 concentration in the
concentration-determ ning step 40, rather than the
sensor bl ock 24. For this purpose, the portion of the
[iquid sanple, of which the Cat+-concentration is to
be deternmined, is perneated with light of different
wavel engt hs, concl usi ons about the presence of
Ca-ions in a correspondi ng concentrati on being drawn
formthe absorption of the liquid at specific
wavel engt hs. 10 -21 List of Reference Nunerals
| Measuri ng head 52Li ght source 3Li ght sensor 4Li ght
pat h 5Recess
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6.1, 6. 2Ray deflector 107Sanpl e-receiving region
8Sanpl e vessel 9Sanpl e plate 10Motor 11Measuring head
carrier 1512Positioning system 13Position neasuring
system 14Li quid detection system 15Meteri ng system
16Nozzl e 2017Resource contai ner 18Filter 19Punp

20Pr essure sensor 21l ntermedtlat e contai ner 2522Ai r
punp 23Val ves 24Sensor bl ock 25C eani ng sol ution
26First calibration solution 3027Second cali bration

solution 28Air supply,;2 sing - 30 .Door el ement 31
Open region in neasurll“hs'ggﬁgg%re%ﬁ%&épecﬁ%atory step 33
| nput step

1 Measuring head

2 Light source

3 Light sensor

4 Light path

5 Recess

6.1,6.2 Ray deflector

7 Sample-receiving region
8 Sample vessel

9 Sample plate

10 Motor

11 Measuring head carrier
12 Positioning system

13 Position measuring system
14 Liquid detection system
15 Metering system

16 Nozzle

17 Resource container

18 Filter

19 Pump

20 Pressure sensor

21 Intermediate container
22 Air pump

23 Valves

24 Sensor block

25 Cleaning solution

26 First calibration solution
27 Second calibration solution
28 Air supply

29 Housing
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5 34 Assenbly step 35 Readiness step 36 Level
nmeasuring step 37 Cleaning step 38 Calibration step
10 39 Stirring step 40 Concentration-determ ning step
41 Supply line 42 Cleaning step 43 Crystallisation
measuring step 15 44 Calcu& tion step 45 Storage step
46 Printing step 47 Hol di ng gbrtion 48 Lateral wall
20 49 Hol ding _groove 50 Holding pin 51 Fluid duct 52
30hi rst duclPopFRleme 53 Second duct portion 25 54

L ST hoRSg g 11t g portion 57

32 Preparatory step

33 Input step

34 Assembly step

35 Readiness step

36 Level measuring step
37 Cleaning step

38 Calibration step

39 Stirring step

40 Concentration-determining step
41 Supply line

42 Cleaning step

43 Crystallisation measuring step
44 Calculation step

45 Storage step

46 Printing step

47 Holding portion

48 Lateral wall

49 Holding groove

50 Holding pin

51 Fluid duct

52 First duct portion

53 Second duct portion
54 Enlargement

55 Lateral wall

56 Deflecting portion

57 Flow blades
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15 2. 203. 4. 25 5. 306. An apparatus for exam ning a
liquid sanple by titration, conprising 1.1 a |ight
source (2); 1.2 a light sensor (3); 1.3 a measuring

“head (1) which is to be imersed into the liquid

sanple to be examned, with.,n optical fibre which
recei ves and conveys light Tromthe |light source
wherein the nmeasuring head (1) conprises a recess (5)
with an interruption in theC Bcal fibre into which
the liquid to be exam ned penetrates when a neasuring
head (1) is imersed; 1.4 wherein the neasuring head

I(1) deyapperatsfar etaadningartiquidsdnigl by siautie cORprisingd
the light sensor (3)., and 1.5 a fitration systemfor
the d&fi né‘jlggfsjﬁq”i‘é%&)mf atitration liquid into the
[iquitg saq@h§“m§ﬁ1gpparatus for examning a liquid

sanpl e according to Claim1, characterised in that a
f eedildg appaeastusg hd:H) (1) ovhich trtpsteaimmhesekinto the liquid sample to be

conprising,a_ljithogeni co nent. of a, specific, type .
of | CPYRPAPL. with oRTifali APrE PRIER Teseines ashsbaveyafight Hom the light
appas@irts whereirehd M dakitthghdall g1y GnSRERd £ r&@&‘{@?{ggﬁ ahQnterruption in

one of clainmg | or 2, characterised in that

| i quihg ephispl Bbregntorwhih thmliqpd de he exarhined praetiatisnghen a measuring
i quj Lg @ﬁ rding to claim3, characterised in
thath%ﬁg?ggﬁs a &gbrnpr_contains oxal ate or phosphate.

An apgar athsreidthean@asurihg Gedd {1)hAylbs épalRe REERY BheNMEht source (2)
to at‘LEF t one of clains | to 4, characterised in

t hat 3¢ eiﬁb&ﬁﬁﬁﬂé3béﬁérises a measuring system for

det ef B ni p 'ma{igﬁgﬁggﬁngﬁ&@%%ﬁﬂedoédﬁoﬂ §AS 80 FYRE b the Tiquid

ion in the |iqui
sample.

2. An apparatus for examining a liquid sample according to claim 1, characterised in

that a feeding apparatus (15) for a crystal former, comprising a lithogenic

component of a specific type of crystal, is provided in the liquid sample.

3. An apparatus for examining a liquid sample according to one of claims 1 or 2,

characterised in that the liquid sample is urine.

4. An apparatus for examining a liquid sample according to claim 3, characterised in

that the crystal former contains oxalate or phosphate.

5. An apparatus for examining a liquid sample according to at least one of claims 1 to

4, characterised in that the apparatus comprises a measuring system for determining

the concentration of at least one type of ion in the liquid sample.

6. An apparatus for examining a liquid sample according to claim 5, characterised in

that the measuring system determines the ion concentration of a lithogenic

substance in the measured liquid.
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that the neasuring system determ nes the ion
concentration of a |ithogenic substatnce in the
nmeasured |iquid. An apparatus for examning a |iquid
sanpl e according to claimb5, characterised in -24 7.
58. 9. 10 10. 15 11. 20 12. .2513. 14. An apparatus for
exanmining a |liquid sanple ac ording to claimé6
characterised in that the ion concentration of Caz+
inthe liquid sanple is determ ned. An apparatus for

7exanipi ta%tds;ﬁl&i i(t:: mﬁﬂﬁ?@e? Illgggio%a%ﬁp{f% g{)c%g@hg Ié(g ?falilg %2 %hglfacterised in

cl ai ns \ ar act

i on- thet thetiow eorfdertrationf dfatd " inrtha Sigsideamipte i dedrhiied.
determining the ion concentration. An apparatus for
examning a liquid sanple according to at |east one of

8Cl ai Am abphitusFor ERALIAMES ﬂl(@fr?n&i fs%l{r‘]plte%EorH{h t@%? ﬁgeagttp(lﬁ?%o?f claims 5 to

conpri ses a neasuring Syst

nmeasuri g

t he Vi dharattesizaplie thatmt dggstiont ion-$adection divldvieffect ardnisitards used for
sanph& a%cprghnﬁ)to at | east one of clains 1 to 9,

char S2TEHPLES"T R RE Y RE D par at us conpri ses a

t enperature-neasuring systemfor neasuring the

tenperature of the |iquid sanple. An apparatus for
9-ex anf*Ri2pBaratus ifefus @mining|adiqui¢ smdple gceardug th ebBpstame offclaims 1 to

cl ai @Fchgnatcperif Pin &Iaﬂhaecag erali' ?esgcl;c;r{lh{tbsrégtgfrfl%gaggg g#g%ﬁ&or measuring

conprii ses a

ui dircs syste

of athe pkibafithe Bfuitikemplequi d to be exam ned.

10.

11.

12.

13.

14.

An apparatus for examining a liquid sample according to at least one of claims 1 to
9, characterised in that the apparatus comprises a temperature-measuring system for

measuring the temperature of the liquid sample.

An apparatus for examining a liquid sample according to at least one of claims 1 to
10, characterised in that the apparatus comprises a fluidics system for the defined

removal of an amount of the liquid to be examined.

An apparatus for examining a liquid sample according to claim 11, characterised in
that the fluidics system comprises an apparatus for calibrating with at least one

calibration liquid.

An apparatus for examining a liquid sample according to claim 10 or 10,

characterised in that the fluidics system comprises cleaning means.

An apparatus for examining a liquid sample according to any one of claims 1 to 13,
characterised in that an exchangeable sample vessel (8) is provided for receiving the

liquid samples.




An apparatus for examning a liquid sanple according
to claim1l, characterised in that the fluidics
system conpri ses an apparatus for calibrating with at
| east one calibration liquid. An apparatus for
examning a liquid sanple a ﬁording to claim10 or 10,
characterised in that the fluidics system conprises
1 i ;ﬁ;‘%n Eg%&g ?fﬁ@@@%gf@r%%gg%plg?agéﬂorgir{%%o %‘éﬁl’ilg'lqluﬁtl, %haracterised in
char i i . r ] .
(g ot B Sci, SORpuaY, & SENARREAT e BN A7) 38 \lich the sample
- 25 tdsselq8pcantbe. arbOgadBsubitantidly RO thexheasbring ppat Bt us
for examning a liquid sanple according to claim 14,
characterised in that the apparatus conprises a
5  16&anphg-d g&ﬁt@é'f&ge)[aﬁghﬁ@ allquid Barbfle GRcdrfifigS8' Wi 15, characterised in
vessel ) can be arranged substantially bel ow the
measiliet thg sheple-receiningapgian 47U doostretadriromrgainless sfe¢lcand/or has a
sanp%F accoqgin%gto clai m 15, characterised in that
t he égﬂ%?%Q} & 'Wﬁg region (7) is constructed from
stainless steel and/or has a titanium oxide coating.
An apparatus for exam ning a |iquid sanple according
1ho chBi tppesitey fau examping @ davidedamplet tegording to claim 15 or 14,

0 SETPUEESERL SRR SRR 8 I bl i i

exandisinfegtsit Lsiag U Bghpl e according to at | east one of
claims 12 to 17, characterised in that a rotatable
sanple plate (9) with an indirect drive is

18. An apparatus for examining a liquid sample according to at least one of claims 12 to
17, characterised in that a rotatable sample plate (9) with an indirect drive is

15 provided for the sample vessel (8).

19. An apparatus for examining a liquid sample according to at least one of claims 1 to

18, characterised in that the measuring head (1) is a disposable article.

20 20.  An apparatus for examining a liquid sample according to claim 19, characterised in
that a device which marks a measuring head (1) that has been used once and/or

detects a measuring head (1) that has already been used is provided.

21.  An apparatus according to any one of claims 1 to 20, characterised in that the

25 measuring head (1) comprises a holding device (49, 50) for holding on a socket of
the apparatus, the holding device comprising a holding means (50), in particular an

integral connection component with a set breaking point, which is constructed in

such a way that the holding device (49, 50) can only be used once.

30 22, An apparatus according to any one of claims 1 to 21, characterised in that the
measuring head (1) is constructed in such a way that it conveys the light received

from the light source (2) to the light sensor (3).
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provi ded for the sanple vessel (8). An apparatus for
examning a liquid sanple according to at | east one of
claims 1 to 18, characterised in that the neasuring
head (1) is a disposable article. An apparatus for
examning a |liquid sanple ggggrding to cl aim19,
characterised in that a deVrce which marks a

nmeasuring head (1) . .that has been used_once and/or | )
2¥jet eBR PPRAGERSTRCPINS &2 AnY PRet a@la!’i‘a%latpr%lao‘;}la{??é%"“d in that the

use N :
or ai meSpApERLEE) i RorRRALT iR GE R AL LAY 1 ceived by
headth¢ Iight soyped sleag a light gathg adjesknt €0 (h8ch the sedsor is arranged, but in
hol di g, Qn a socket(ﬁf themﬁggaratus, t he hol di ng
devi WBIER rigmet desetly Aig ns (50), in particular
an integral connection conponent with a set breaking
poi nt, which is constructed in such a way that the
2410| dingpphestus ecqodding s0ylama b4 orhlayactesised byla drive dedee 012) for moving

An arat us_accordi to an ne of . cl ai to .21
char 38, BprsUEng Hea il Fehlve BT RaR B (9. ol 188 @ part of
consdétdiplimgi devidqh, a, $ay. 11 Bt 10! 18P BYiAY préfided if@hdetermining the
received fromthe 'ilght source (2) to the light
sensléfuiq Byvel oftBe iguid samalspar at us according to any one

of clainse 1 to 21, characterised in that the

nmeasuring head (1) is constructed in such a way that

23.t  cAanvpygatubecdordiff t6 eleh 2ddciyactérived hin giat tieQutase (5) represents a
along a |ight path, adjacent to which the sensor is
ar r Bigeef the detesmyningdeyice(hed: Sepd of-2i 52.dé1 directly
arranged. 5 24. An apparatus according to claim 14,
characterised by a drive device (12) for noving the

26measAn iapgathachctdrdingetoatiine 1tlo charectsasnd! i thets s fluid 8uct 51 of the

at least a part of a .determ ning. devi (2, 3, 5,
6. 1, Tgdiss System isongiBysted i b meagitingheal (dr 1 ni ng 1 he
liquid |l evel of the liquid sanple. 10 25. An apparatus
according to claim 24, characterised in that the
2% eces apBiratus proserdimgs taa clapmar 6, ahatahterigest ar thatithe fluid duct (51) is

devi 2. 3 . 6,1, 6. 12, 1 6. .An ..
o vieli i Bucatine dtobpewhish A perthied B9in 1hRRBSH i1t the Auidics
ductsybttmobntihe méa@uﬁii%' IRhE Teserahe Mides it @i hled§urR pésition of the

t he measuring head (
measuring head (1).

28.  An apparatus according to any one of claims 1 to 27, characterised in that a fluid

duct of the titration system is constructed in the measuring head (1).

29. An apparatus according to any one of claims 1 to 28, characterised by a stirring
device (9, 10, 57) for stirring the liquid sample, the measuring head (2) comprising
at least one flow component, in particular at least one flow blade (57) for

cooperating with the liquid sample.

30.  An apparatus according to claim 5, characterised in that the measuring system

comprises a spectrometer for determining the concentration.



27. An apparatus according to claim 26, characterised
inthat the fluid duct (51) is closed via a sealing
stopper which is penetrated by a line portion (41) of
the fluidics systemon the neasuring head receiving
side in the neasuring p03|tgzn of the 20 neasuring
head (1). 28. An apparatus éording to any one of
clains 1 tg 27, characterised in that a fluid duct of,

31 he 4i meter ofer ssramining s dighisk parepleby ditretien.nehasanterifgd in that an
h f
cl ety gRagRing AYRL B URingE CRGIBAL P vl oo

(9, 10, 57) for stirring the liquid sanple, the
measuri ng he conprj.si.ng east one fl
e onpbriBAbod; it ﬁ%ﬁﬂ%ﬁ}%@g B hid famle bhatraign BemRBEsipg fhe following
5 for Sté‘lﬁpperatlng wth the liquid sanple. 30 30. An

apparatus according to claimb5, characterised in that
t he rrpasfiﬂidam@Ssyﬁﬂlediquhbsamplses a spectroneter for

determ nin ratjon f.or .
o Hegsurdngn! GO PIER ol BVt arthe M BB dfiPlag ¢ measuring
in tﬁk@ﬂ(ﬁ)ﬂnto&ﬁ@ﬁgﬂl M@@éﬂ'a%vé 0 any one of claiml

to 30 is used A method for examning a liquid

sanpl eetpyningtionat40d 0f tho pprdesiratipn peat bmtmertgpe f ion of the liquid
10 step%nl}o 1533. 34. 20 35. 2536. 37. provision (35) of
the 14 éhld sanpl e; neasurenent (36) of the |iquid

| evel p@forinhﬁcel (4ayliod cRtlisRLibY n@HabMieiﬂ@ntabyTﬁs%ﬂmrgi d\@rystal former into
head 1) into the liquid sanple from abov
det ehfiliaaid samplepgndomeapsingoeryeiak ffamaaﬁn,orreﬁarahlwyt measuring the

one it MRBarbicy A &fiquill SarhpRUindr r38HB! ©:

15 33. A method according either to claim 31 or 32, characterised by the insertion (34) of a

new disposable measuring head (1) prior to feeding,

A method according to any one of claims 31 to 33, characterised by the cleaning
{37) and/or calibration (38) of a concentration-determining sensor (24) prior to

concentration determination (40).

A method according to any one of claims 31 to 34, characterised by the stirring (39)

of the liquid sample prior to concentration determination (40).

A method according to any one of claims 31 to 35, characterised by the calculation
(44) of a sample parameter from the measured values with the concentration and the

transparency.

A method according to any one of claims 31 to 36, characterised by the
determination of the pH of the liquid sample.




- performance (43) of crystallisation neasurenent by
feeding a crystal fornmer into the |iquid sanple and
nmeasuring crystal formation, preferably by measuring
the transparency of the liquid sanple after feeding.
A nmet hod according either t$ claim 31 or 32,
characterised by the insert $n (34) of a new
di sposabl e nmeasuring head (1) prior to feeding. A
38yet Wodmsthodr arseiding tnwnpnencofof celaimss 331 tg P733characterised by the
char - t | or calibration
(38)&3 gﬁﬁéﬁﬂggmertgﬁpgﬂgﬁgg?g?lr%lﬁlﬁz%sagﬁés‘or (24) prior
to concentration determ nation (40). A nethod
according to any one of clainms 31 to 34, characterised
by the stirring (39) of the liquid sanple prior to
concentration determ nation (40). A nethod accordi ng
to any one of clainms 31 to 35, characterised by the
calculation (44) of a sanple paraneter fromthe
measured val ues with the concentration and the
transparency. A nethod according to any one of clains
31 to 36, characterised by the 30 determ nation of the
pH of the liquid sanple. -28 38. A nethod according to
any one of clainms 31 to 37, characterised by the
determ nation of the tenperature of the |iquid sanple.




