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Transl ation PCT/ EP04/013084 as originally filed
*158159* Apparatus and et hod for examining a |iquid

qu
sanple The invention relates to an appa
met hod for exam ning a liquid sanmple, |hlmwﬁ@mw @mm’ a
etermn e risk

Tt datfon P o4/ Do S ngné‘ﬂg i1 with UF%‘-‘ﬁayy
I|th|aS|S|35to 15%ona ge in industrialjsed
countri es: i@ﬁ (SRR q@émpte
reached in the Gulf St at es. Epidem ol ogi cal data show
an increasing tendency in the incidence and in the

THer veltinc felaiés t ah capparatus. andS8ométhod faruéxantiomgeal liqnid sample, in
the industrial_ cquntries, consis f .cal ci.um oxal at e.

patisufer gaeing stmilfo o Setegniningh egﬁkPgP‘é’&arY BHRSIS- cal cul us
once w thout therapy or wt h unsui tabl e therapy
shoul d expect a probability of recidivismof 75 -

Thbcme ofrbecommag ifl cmtla usiparyalithiasisnist héadl 15%r onj @venage i mglustnahsed
risk roI it d from

copfietcpeaf | yAoPinsth CAROM RO AR A dottet s ity Gut States.

Eﬂi@&hl@ldﬁﬁc‘ﬁﬁﬂﬁtﬁ sRGW laf nﬁ&ed&h’% téfidenay e ¥ndiddnce ARd i the prevalence of
met hod "devel oped at the urological clinic of Bonn

calonlosisr 5%yof galgulh feyered dm the indusénial gopwiries ensisheaf calejum oxalate.
known as the Bonn risk index (BRI) has proven suitable
for determning a urolith risk indicator. To

A patidnd atlothak Q&eﬁﬂ sufRrediCfrdth lal datsahud ronaﬂmimbwmﬁﬁpj/ at @ith unsuitable

solution is added to a urine sanple by a standard
therapy sepulthexPect & RIoh#hikity 0tareaidiism 1of| 15  409%n The need for a suitable

m{tﬁ){)g‘f?c K %ﬁﬁpghﬁ% fe]&lt IPIT @@ﬁas ﬁ]lgg bE %h@i&is %ngpngl}]so )ﬁfhll@fsepartlcularly

in@eﬂaitrfoﬂcb@lemﬁdingeh@ﬁﬂdoﬁrecidlvmmm matients wie avé aRedynl.
In specialist nmedical circles, the concentration of
oxal ate (Ox2") based on a sanple volunme of 200 M is

qr%% d @&1@1 8d b fhe ROEERaIBRINGE BSmPUﬁlv@Fsﬁy(an bZSe)d on! calculation

|on he initial “concentration of free calcium
ofiveimas is kmowinhes the Boen sslajpidex [BRD-Has provee s@tablafod detehmining a urolith

risg 13%% at(; ga;]c%%legthe Fggq_faml hl&%las Qr%m%ﬁiunil %xalat% SOIPU%IOI’I is added

to a urine sample by a standard method until calcium oxalate crystallisation commences.

The millimolar concentration of oxalate (Oxz') added to the urine sample at this moment is
determined and related to a sample volume of 200 ml. In specialist medical circles, the
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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A BRI of 1/L is considered to be the risk limt for
calciumoxalate lithiasis. Al problens are allocated
one of eight risk categories, | - VIII. BRI I/L falls
between risk categories IV 30 and V. In a variation of
t he neasurenent nethod, the,risk of cal cium phosphate
lithiasis CONFI RVATI ON CCP% *@00002* -2 can al so be
det er m ned, hosphat e sql ution ther than the
cap giorhads teman%sf 8 I&@PIRM“‘OFP utiqfpit erp'ié% %@Bl%%xalate solution,
[
beﬁ{rée;gl% %@éga lﬁﬁhlg gl#snle s %rﬁfﬁt] Ll{ygt%ﬁls glllc% nﬁl% Irea?% go‘? fR% calcium ions
and@hﬁiphhﬁ:%lﬂ@ntbhﬁlgrdeﬁéﬂmm:dlasa}teunsk indichter.obj ect of the
invention is to provide an apparatus and a mnmethod for
exarri ni ng I iquid sanples with which, in particular,
m&?& Q)}f ﬁt‘l&eﬁ tﬂgﬁf)‘ﬂge Eﬁﬁﬁu@ ahd ‘ﬁr}n&flo@ fdﬁr dx3fnining liquid
ern1n|n Bonn ri sk index may be
samptasnexm Mch;msmaﬂfcﬁkac,t the ebgveadeicribéd misthpd qfrexammatlon of a urine

I TN B R T R——

in %trﬁ&ﬂédl rao‘ﬁubélé Y he¥pltil. TUE appHrads B}ﬂﬁﬂkﬁéna%mthatmétmu to be carried
cost. 10 The inventors have Tound that a titration

ous 15 standaad, substatizdlyiantomatgd manres Andut AW st c al
transition neasurenent to determ ne the
crystallisation point of a |liquid sanple. However,

THeNBvER 6% Havd Fodid MA0E MRAtion §ystérh aNGNbE BsedninodARIMCEOE Mith optical
could not, in turn, necessitate the exclusive_ use

of
@awpnen@pégrgmegt fopdeterring the rystallisation pojns of arliquid, Paavple However,
it Rlafbriie et RaBdl or Slnsieth Mo ABlchfRl SUTRLL Y o hecesstate the
exbﬁl&ivleoi?,e @f shipple Vesspls ﬁ)rsthe’rﬂlh&ldl santpbe, lie particelt lf@aa edne sample, of
thoroughly with a |i ray fqr_ transm ssjon
latba G Y. e yentEhy ot Condtigediin i ek dhehgb pertion of the
1€ 3¥Std meomsﬁgﬁe@ aHBoSgh 1 €33! al 1igh! fray 28r transmission
cco I'ng to the inven there ore, the apparatus
memsoenieat Sit as, mpatherother hendd dwhdmtagc«wptq pass rays thpeugbathe sample
fi gre gnd may be imersed into a liquid sanple to be
v SBd. A first end of the optical fibre is
allocated to a light source. A light sensor is
arranged in a defined manner relative to the |ight
Agsarding bo éhmréfemlmothwfqrheths pPpartust gospRsisep P mersuringfead which
emite t S r
cogfpr{s%egn oé@%%llfﬁ)ge ﬂh erfél‘frlﬁgrs%d" r{t{fl grﬁdﬂiﬁf Eeﬁﬁf’ile 6 YeXeasured. A
first end of the optical fibre is allocated to a light source. A light sensor is arranged in a

defined manner relative to the light path, predetermined by the optical fibre, 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.



10

15

20

25

30

25 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
exam nes the liquid sanple over a defined distance.
Clouding of the liquid to be exam ned, which is due to
the initiation of crystalT?éation during the defined

addition of a titration liquid to_ the |iquid, saml e by
Preferaply; iaciiey dorns Jighb pRusee ismiscreasitie lieht spypes arnds @ﬂgﬁgﬁ produced, for
A e . . i
xR, 25 SHESH 5 ek eubi, 000 esput B e e ot
laser, fbeexdmple adasenylidder Futtheyhiores ohe natidnsofuhe dighssdunee in the present
li,ght source and may be produced, for exanple, hy .
opPSHIGn g1 Mok TeBPPI do 1ag FioDIe VeV STt it e qffectromagnetic
; fis BerckRHIE 1o HRY nEXABYEnRy | BRbe used, f
ra(gl&lcr)g e.SutIQZ{SFt %trrgn%fg?ﬁfﬁés ggrtci %n ogo t he | ig{hrtgi,sou?ce [ ne ee ot
extinpleparegdrared sqyéd. Asiblnlight, opartielar i thedred gangeeof the spectrum,

pré%%b&%r?ﬁﬁ%%hﬁ%gg’%@j{ﬁg% P&%‘%Bf%‘i‘z iogreC te h gf range which is

perceptible to the human eye may al so be used, for
exanple an infrared source. Visible light, in |
A detettor syystam iwhichhis snisable farghe bightt seurogie vsed as the light sensor and may

pref er ab 0 pproxj mat e 50, nm i eq.. .
el sRrBp 2 g ShafP o4 B Alged e okt Bsifdspf i B sonecivable
to icBndt@RelthrSpHobe sdns@hds £ Sdisor matik sbthe idfuddee of fults may be reduced

exangle, a photo transistor, a photo diode or a photo
byradiyisting the sepsqr grrangsanedibncei vabl e to construct the

photo sensor as a sensor matrix so the influence of

faults may be reduced by adjusting the sensor
A@otdimg eordre invéatimr thengedsoring deadiseacconhinglpeonbggad iimguch a way

o B 2 e 2 ST B 5 St B i o
but Hﬁlglﬂegsiégartﬁﬁﬂ & e RO, %t?@p&r&i&h‘éﬂ? pre¥&hble k%'hsé'@)hegﬁlringglead which

separate erefrom I's particularly preferable .
is usly wedrfmsueirespetteaduritei sempls @ the konterstad af disposalde measuring head.

SRR BB B SRR, BB R b ine

cohfaicP@th itl(élﬁcﬂﬁd séxﬁ?ﬂe db&eEndtBasdiol bkl fipad ircoBamplek Ria@ner after taking
contact with the liquid sarrPI e does not have to be
a weasarRaeentninaddyinp) axa disapwblepare it dogr inagyhaxs tg be formed so as to be

. Wy [ le part, it
sug%gg?%gﬁ%\pgk[ﬁgﬁggﬁ&%s?ﬁg an%ag%{u?%&% " suitable for a
| arge nunber of neasuring and cl eaning steps. Wth

respect to geonetric _configuration, _thﬁ asur i n% hea&j .
With T6epechis £QIBHES CRABVTANOR dhe MheRTingihsad | 9 SRAFRUcted that it is

in@ﬁ?‘%'ﬁeiné@ta LGRS SarPie] bt FeabCEADNSa ek $n MRARLRMBEM; 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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25 traversed by the light ray, is filled with the

liquid to be neasured, in particular the urine. In

addition, it is preferable to arrange the Iight source

and the light sensor in such a way that they do not

cone in to contact wwth the liquid sanple, i.e. only

t he nmeasuri ng head which t%uches the liquid sanple

becones contam nated, although this is immteri
popitioney gboya the ligid dgvelpf the pEing §o e epsmingd- {13vo FaY &floSiors which are

b rat ;

ot 5 8541 SFEE )P A0t AR @ RT R0 POty & ray portion
leading eabstantially VeﬂYcaﬂgf deeiwards, dfollooed H')hlas s@smhhelfky thbﬂzontal ray

l'i ght source as well as the |ljight sensor to be -
Poﬁm andon Eay RAsBRE Whih 1P|défgpt33 S b,sgz}ntlgﬁytVﬁglca y HgW?lelS,blé constructed

a
%axgla ﬁng %‘éral ?%et lg'lg(/ g&gﬁﬁ% ?arggoust galgﬁg&%@hﬁhefmeasunng
headh i lmeatcd $i0 at leadt cmerquhq:se rray pmtloheeadn thet thalyay pereitratels yhrough the

.vertic domm r.ds, tanti.al . .
11‘1‘}6{ ?ai%iﬁ? & bsntaé’g‘?a SrFF'P’dH aaﬁi’&"‘ rpé’é‘%’o?"}%‘i %F}bﬁﬁ‘g%lssm transmission
(“g}ﬂﬁgﬁﬁﬁhﬁbw§tantlally vertically upwards, is

constructed 5 in the nmeasuring head, have proven

particularly advantageous Said recess in the

asurin ocated in at SLo@Re: Of o -

WilB i Bertihe sesdipg 5 huveadorpahaf 2veg Wit ssgRifdly possivle to
detdrititled i® @Higluﬁ ctfonDR IR ndlekidg fsiyeeinyfol thél cSPAL ifdrnfters, the amount of

portion and detects changes in transm ssion over this

crimaivfnnpqt\hhwll@em i theninitpian af psystallistignng sobitign which contains a
lit nve%lnct Eoon { hf e ﬁg? .oft rﬁ?la&c\gﬁ Pqﬂé X’ISEO&'Sélgétgl it&ion is to be
N conju ion erin n1 or

detdiﬁ?nﬁwyis tlﬁéd ho theeprafertict erystad fotmer for arsymipbd A(momiate or phosphate

whi ch | eads to the |r1|t|at|on of, crystlal lisation. A
solisionis preiarred @p thegmysialdermer 01 3 WaRRHMPIE orponent  of t he

type of crystal of which the risk or crystallisation

Is to be determned is used as the preferred crystal
Fdranemurifig theaarnaum | of . crystal dorthert required froppsipattion tbsthe volume of the

solution is preferred,as the,cr for
liquid samilenth iehecesianyiodstgrmige E‘Wee&é%ilﬂé r?f“"é‘rf{F et {J%‘PSP“ the urine fo be
extaﬁ’ﬁrf@ar WREW &Sy el RAT the QAmbR {ERelY BhivNdan He d&t€rmined using a

liquid sanple, it is necessary to determ ne the

W@ghlaglamgar@mbunt of liquid in the urine to be

exam ned. Wth a known wei ght of the sanple vessel,

this can be determined using a 20 wei ghing appar at us.
AWdrh&ivehy, ithegaodedib beighoofrhe ¢1qhﬁ:ll lghftl 1mthd saenpllé gessel thaywled measured

in the sampl e vessel tma lf IS
in the case of a known form of sample vessel in order to determine the volume of the

measured liquid. Various apparatuses are conceivable for this purpose, for example,
moisture sensors which have an open pair 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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in the case of a known form of sanple vessel in order
to determ ne the volune of the neasured |iquid.

Vari ous apparatuses are concei vable for this purpose,
for exanple, 25 noisture sensors which have an open
pair of el ectrodes between ich contact is produced
by the liquid to be neasuréd, which in turn may be
det ect ed by resistance measur ement .. A devbce faor

heighit of terlicved lavel gdberstere il yrlvmgof liguid inghe Tl container may
e RIGGRGr e p'i)giﬁo%?ﬁférli(#l?iyseﬁg(ﬁqs kRdw dﬁ ransni ssi on

nmeasurenent s particula preferre Preferably, the
measuring head is then, in turn, connected to a
hei ght .a JUS i ng appar at.us i ch enabl es the negsur g
In gepti gar{op |cophgtratin of HieiRuenioBs e reresith fgBeastring head
is %Q&i h@eﬁﬁ{rﬂﬂ@tﬂe&o@%oh%ﬁ@ fifuidNbGel JFehdGtRE sarﬁ]é]le Th€initially free
hel ght usting apparatus I's so constructed
mmaﬂmg hemwlni.ei thereas mbddualin the oeness promiherd by dfagsiéing eneasurement, is
ght fromthe distance covered.in vertical . -
m?iYefleE?‘?l P Y SARnYaEgEs |t nl?be dueghion ok ey b ?ﬂ'ﬁlg lltevélu}“&fﬂl thgeliquid to be
ex@ﬂ%eﬁ%ﬁ&?&éﬁinﬁ&lﬂe Y&lesEhdhahged Whdtradyntifeors aHB bﬁﬁon of the liquid
container may be determned 1f the position o
level qmlsd thesnlse determinad drom Ithe knejn trogitionrafythg rreeass ra@d the light ray

ration the recess in the
tr%f; g#‘] anﬁéévoe aéttgsdlﬁtlsg}/e% io‘%%dt erm ne the position of
the liquid level of the urine sanple. The |n|t|aIIy
free measuring head, i.e. there is no liquid . in_th
Theemsasirgst galugeef Hie frp@wglqu%noaﬁeé@@rbn@ﬁwred for Ry gloulation, is
II €
A preRAR el o bl for eRfplrbfikh Grine sample by
médhe dfec esimbhnsknshasgem.tihe poaitdercasfigmatiohne spesititiamwunt of the

of the |iquid .|evel t hen be deter d fromth
ungieaieA upas Jamele ibfersaysd Aioce 0¢ SaRgle vRSoq @IHSIS (BRgPOSg gnd presented to
%ﬁ{gl@&%i} 4 0g? dl%% B 'i‘né&ﬁs Weh!madict SRtdhh STIRS GRayay ?6@?&ample an ion-

e neasure e of the free calciumions [ Ca
seteetjué fieki-éfbact BRhsistal ediick conprises anden-selettirsdmiembeane. The fluidics

S 345 RN S B AL i RBERRO 1§ ceaning

u’i‘pcPsQ§ Sk &li6RMihi AHE ALASBPS, iisSRRIMIdnally Hrerdited @cﬁ ptddentld calibrating
untreated urine sanple is renoved fromthe sanple

solusionctherttor Thaicgngivichor ef thedysinss epnteigers oandareseigs reqyired for this
plg%o%a %’89 og)li(}gé n’%%(ééﬁ@&] Huffic @OJtllloll“ \?}&hlﬁ?ﬁi %me%y]:r aspe[i@% skilled in the

an 1 on-
art.r ansi stor which conprises an ion-selective nenbrane.
The fluidics systempreferably also conprises an

apparatus for introducing rinsing liquids for cleaning

Fcfa?gééllﬁ{?‘lﬁgﬁlgl ﬁgl rag?@njfahﬁra%kbﬂﬁlgt Remaensditdn, e Agharatus according to the

erred to present a calibrating
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.
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20 solution thereto. The construction of the punps,
containers, and receivers required for this purpose
and of the associated fluidic control are within the
ability of a person skilled in the art. For
controlling the apparatus agcordlng to the invention,
the apparatus according to 25 invention nay

conpri se |nternal or external control dnts in
Aqiffentab irensated pe of @rpeashting heady vhish eaplgachtg qh;storted Fesults owing to

C

ipBHRE 1 ok picR, REAAR s M (63 niolelaPhoadE prciudel gardcularty
reliblpifatieiheldingtheansesmade nnsehdexibler asfachalding nieass after the first use of

hol di ng, device for holding it on a nount of the 30
th%b@émﬁﬁ@¥wethe hol di ng devi ce conprising a hol ding

means, in particular an integrally connected conponent

with a set breaking point, which is so constructed
Intahedriatibe, the kedasgingoteail osescmagnstmbtyd theat dtseosveyscthe 1ight received from

thm t asurin b
GRS W RSB R DR 1§ ¥ B R B R ot o e
exﬁﬁmédqﬁ&ysadéﬂérﬁﬁ@édlﬁdhmfaylts owing to inpurities, is
thus avoi ded. Repeated use of the nmeasuring head is

precluded particularly reliably if the holdlng nmeans

Al;tefsrpé}a v% Sgﬂ%%e\élflﬁglaghb%cfagas 2 h%!o%tﬂg:gb%e ?ln&cﬁf ! &/5 1t conveys the

eV|ce a varla
1ighlp @edBRRAUfrbMGth Elgiht isBuree a¢(ﬂ1gsi Night @athl Adjacént t6 omhaelyshe sensor is
the light received from the Ijight so rce to the |ight

arggagech but | whishdbe pepsemis nof diresHyesTARC A measyringregd Yonfiguration
TR R A A et b s

constructed in such a way that it conveys the Iight

Tl%gﬁ?pggé%gs ‘E%%%R?%eﬂ%\gee E’Iﬁcec 0L ?rllog(plggaﬁlﬁéagas%l?g ¢ad relative to the
ﬁ@h&%sfséleaﬁ‘é‘ék‘ég obtfor/ M a Siétér%ﬁhﬂng d%(/fc@rf&edéterﬁuﬂﬁgw ldlfd level of

Cont i 'guratiton of this typé may be used

thertigeidr :cmtmicabelag @dovidehon p:heoucaj;edng)jaeadw dol smwllf}’ tshamppl@ange of the
15 The aratus can co aftg\r ve devi ﬁ:e ble rel

SoFBiA HEEn TreL R s Bt 06 EeTiE G pgvable relative to

th¥ 8adBle vadbell RAfle oRedbi®BeddetelbiftheitNihiN ROHvVERLNICRAY @f the same
determning the liquid |evel of the |liquid sanple

tirge conyepiently b@asqdﬁogﬁ@nﬁ@ﬁéhﬁ hiqid evsH. To sinplify the
exchange of the sanple vessel, it is advantageous in
any case if the neasuring head is novable relative to

If the recess in the measuring head is a part of the determining device, the light source and

S

&

the light sensor may be used for liquid level determination, 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 liquid 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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the sanmpl e vessel. In the above-descri bed devel opnent,
this novenent nay at the sane 20 tine conveniently be
used to determne the liquid level. If the recess in
the neasuring head is a part of the determ ning
device, the |ight source anﬂf the |ight sensor may be
used for liquid |evel deterfination, together wth

this recess as the light intensity of . the Light . -

Thefluid ductyy prekerably gised gﬁ ﬁé@ﬁa}gost%%\f/ &9’@‘2‘? f%ﬂ’&gﬁ??s?‘h%g position of
' 5; : ferd [ ;

thq RaprgBhoad, e JRRBARTRY 310 pOOR I (ORI ERRAT Bn (R heasuring
hehd récdivingsdidenAmsealing soppertafulis dybe allowsgherfuisluduichty brosedled cleanly

A portion of the liquid sanple nmay then be aspirated
aggingt thein¢ROYIGRI ng head for deternining a paranmeter of

the liquid sanple to be exam ned via the fluid duct.

This aspiration fluid duct is then also 30 exchanged .
Inwh@referned deeclopment, heflaidi duat xafhthegétationdsysking isrseagrycted in the

easi.er t eep the. neasurjng a ratus,cl ean. . - .
a8 by A ePpr e rliony oo e ARG HeVethpic | 58 cph (B dispensed
withii ch, in the neasuring position of the measuring

head, is penetrated by a line portion of the fluid

system on the neasuring head receiving side. A

seal i ng_st.opper 1Se LY .al | : ' C :
PrEBRLMP HRRESH, Bovifh ok Bfndl) MUHADS, Ll Bchdtiring ead
coRfpefsiiz! £dlea@ VeHeoAoW Ndompbnkhtyiial pattidulaef attlegst tner fiéw drlade, for co-

systemis constructed in the neasuring,he?d A . ,
opseatiag avith thetliquid samplee dhisi ahlewis flefined mixing it dhe, iguid)sample during

- ' s I stirrer
stif o8 s PREORRSb1e Bhdibnaiih OF 6 fA chmpft ©

nmeasuri ng head conprising at |east one flow

conponent, in particular at least one flow bl ade, for
In govarigen of hiymERTHNE RBPFTARS; the JuGRsHIing Pisfem SeIpRes a spectrometer
fof QbieRBRIY the"DnBdntiabin,| THYiallo®8 FBIi16] WubstanceSeicttivd @etermination

and therefore a reproduci ble exam nation of the liquid
ofsangnératid’b I n a variati on of the neasuring apparatus,

t he neasuring system conprises a spectrometer for

determining the concentration. This allows reliable,
WL R0 16 tRehRHodY et &t Bf Mid irventidH isCaRfew8d batth®bBne hand, by a

Wthregard to the nethod, the object of the invention )
method dbii examaining 2 Risluish eaqqﬂgd),y Htyation, which employs the above-described

measuring apparatus according to the invention. This object is achieved, on the other hand,

by a method for examining 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
into 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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20 nmethod for examning a liquid sanple by titration,

whi ch enpl oys the above-descri bed neasuring appar at us

according to the invention. This object is achieved,

on the other hand, by a nethod for examning a liquid

sanple by titration, conpriging the foll ow ng steps:

preparation of the |liquid sanple, measurenent of the

liquid |l evel of the |iquid sanple by, introductiqn of i
Preferablis ug | GRECHTEEREOR [ SHISTANBIRG SEREY i &lqan ia@géﬁnﬁ?@rated prior to

- LR i i defihl itifhs §GfY d@8ination of
acGiyflabf e cBRoafilF, T SAVEAR (e Toffiudhe A d@Bhination o
the repatamkrafion, "8y concentratidredétenmpinthgs sensbs  whithnbasun elopgterm drift

of the transparency of the liquid sanple after
tﬂ#ﬁ??b@@%@ﬁ%%?uﬁﬁpined, reproduci bl e determination of

the liquid paraneters is thus possible. Preferably, a

new di sposabl e nmeasuring head is used prior to _
THeeHqiid gsaniflé snayn berstisred 3efpar détemiaingy theeedtickstration. This ensures

reproduci bl e pr.cessing conditions. wi.th regard tq the
defiBHL MeRTIEIng Sabitiony, b fivgonequshy distihutid JiGUd Samanlety easured.

unnecessary. 8 Preferably, a concentration determ ning

sensor is cleaned and/or calibrated prior to .
Prefetablyyiarsamplenpasimetenis satculetddofiom Tig megsuesd rdues pdoppeegtration and

condi tions. during determ.nati : ent: [ .
PRy oA Do U ferer e Rl ARG ¥ tetarmined
bymﬁpt@{m&rchwamd,endency may al so be used. 5 The

liquid sanple may be stirred before determ ning the

concentration. This ensures defined neasuring

condit i . i st ri | QUi . .
PERAH, 05 AT, ARATRARRRTLEhi Sy i)t acaiiona
infoamatibeieat fHewahithetisreatie Hguidahmek. of concentrati on

and 10 transparency. This allows a

concentration-dependent crystallisation point to be

| 8 demPitatirs b1k SR Bini1é nay AeURteriRlde TBRI tay be used, in

In%ﬁgﬁ%gfg]? ?Iﬁg Fﬁauf)d salr(rlpl e isrﬁadc?lyt iep_naeir;oﬁl . Y
patiidudarioneatrecT Hiesdgterminetiesonedntrationn Aldditionéloliqrad iparameters may also

about the constitution of the |liquid sanple. 15 Ln
be3 JRFPEYTER, PR e rBEITDE cRBR e T 0 o SRS pdfvefgpment, the
mgﬁhﬁﬁ@aﬁf'ﬁatug_hhaﬁf PR YoR@rud&aths 4 hobilalMhbsibtody fort @etermining a large

correct the determ ned concentration. Additional
nunibeen ol ligisid parametass.nay al so  be neasured using the

measuri ng apparatus. |In an advantageous devel opnent,

t he
Liquid parameters of this type may be: the specific gravity, the content of or the presence of

(¢

Na, K, Mg, NHy, Cl, PO, SO, 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. 1 shows the optical measuring system for determining the crystallisation point.
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nmeasuri ng apparatus may be constructed as a nobile

| aboratory for determning a large 20 nunber of

liquid paraneters. Liquid parameters of this type may

be: the specific gravity, the content of or the

presence of Na, K, My, N4, d, P04, SO, creatin,

uric acid, |eucocytes, ni tFPde, al bum n, proteins,

gl ucose, ketone, urobilin, billirubin, urobillinrubin,
Figrd tshowe ptsewplergesivigapgian Withea sampje yegsgh dngna sgm te as well
D Ol 5 o5 R i BRI 14 Pl L uiigon posconin
i nveprticen will be described in nore detail with

reference to the follow ng figures which show

enbodi nents. 30 Fig. 1 shows the optical neasuring
Fié.)@?’;h%g&)sftﬁé mgé}iﬁg%+rﬂgogtnﬁdtigﬁy stal | Isation point. -9

ig. shows a Sanple-receiving region with a sanple

vessel and a sanpling plate as well as the optical

.mreasuring system according to Fig. 1 and the
F‘&s‘%cﬁé‘P‘Hﬁgﬁ%ﬂgﬁcﬁﬁfﬁ%g device. 5 Fig. 3 shows the

netering systemfor titration. Fig. 4 shows the

fluidics system Fig. 5is a schematic external view
Figf5 tibe scheasticienterizad plemaoitbe meaQuringgpplanics. a vi ew

simlar to Fig. 1 of an alternative neasuring head for

an optical nmeasuring system Fig. 7 is a view along
Fig.' ANk alvidie siMlilar k@ F@’.:Q .of @n altdRativémedbutifig AefPfok aRBptical measuring

long VIII-VIIl inFig. 7. Fig. 9 is a view al ong

sighysteinlme | X in Fig. 6. 20 Fig. 10 is a view of the
nmeasuring head according to Fig. 6 fromabove. Fig.

11 is a section along line XI-XI in Fig. 9. Fig. 12 is
Fig, 7 liowvidwahlong SighEl@VIIingigaol i qui d sanpl e by

titration.

Fig. 8 is a section along VIII-VIIl in Fig. 7.

Fig. 9 is a view along sight line IX in Fig. 6.

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

Fig. 12is 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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25 Fig. 1 is a schematic view of the optical measuring
systemfor titration for determ ning the
crystallisation point. A neasuring head | absorbs
light froma light source 2 and conveys it to a |ight
sensor 3. The neasuring he | is formed as an
exchangeabl e unit, in particular as a disposable
unit. The neasurin%:head al so all ows an arrangenent

angleeof|18ghto cwm@eg alﬁ@ee@négmfaﬁ@n# AGPNEEYROL: usp%rss%r the use of
%uﬁ&aﬁt%ﬂ? hofizohtd re &Hi iff the ol ﬁfdﬁﬁé fngg%ﬁ’ifng head and
suri ng U|re or this porpose nay be

a Vighagadady cémﬁgw:atajm lP&;femblgfpthéilﬂgmtmtlEg tightlleavmg thmhght source with
reflective surfaces, 6.1 6.2 which are at an
a directignal o PRENG POITEE VETEALY JaNm e dngee BAht TR to the ligh

the h rt i a%ﬁ bles th
e R
meamifigghéadgl ol lenenhersed inhethediquahsangde wiithofit soliléng the liquid source 2

h V- [ i on.
angeasurln? ead and a V-shaped ray configuration

OTfhe illum nating |light |eaves the |ight
source with a directional conmponent poi nti ng
vertically dowwards and the light is returned to the

It fsi ghfer@lesmwm@pdwet thsubsthintiallyt rayrshpasolight mayinte diermeasyring head. If

oL P Rt L S A BRHEIOE, 58 et of o

illtughatih g UilihE OUBE € eXampled PREMAI g@bl;&mﬁ}ﬂiheﬂlacﬂylate)s or Makrolon
preferable to introduce a substantlaIIY - shape
e di

(pplyetibonats), ivhieh tarre 7Red&u rtlraﬁg)qﬁ@ﬁoto yigib hu%nx ﬂ?éqstlcs materials

wlélglg fSnngte p&é(%}%eﬁrgg g:i; h& gfn\-’\?h&lﬁlr{gl or dﬂﬂ{lﬁg F)rotc?ssg%]ﬁay generally be

used(aﬁmérﬁatwlem/lﬁle( Qﬂicﬁhﬁbﬂ@)&hmﬁh]b@condlatoéglass Ih/hlkcrso kames, the influence
(pol ycar bonate), . whi cg are 70-81%tr t to
of\ﬁp@tmdehghtgw b%gporﬁfi ak the ancasuTig haad and e y the cxernal regions in

wiRER eB¥or ScBfldr &eﬂ‘%ﬂbeﬂitﬁ@mﬁﬂy bafderRahtbRdtive configurations of
procésses may generally be used. Alternatively, the

thc)pneasalhng ihoad m@lydcalgass clibres s Qﬂtlcgl Sibses basedmm polymers for ray
attere

o iBrBg 1S AP KRGS PP A <RRT RERRineta gRipnigg from one

anbﬁﬁf ‘B?Sthé %eoﬁ’i&h‘é FeohBYurdféh B€ theOMeuting hedd ETHiD &y be effected, for
advantageously reflected. Alternative configurations

example; ey ree 469969 nghlnleawparm,es udlefigt postian fethecomeapuringahead with
dogfnswoarcil b Seec eélgraép Pgé‘ Pgmﬁ m" &%ec %Sg%r't qH' \Qﬂlchlltay a@osummng is

separate regions Opposi ng

difeetedt h}&ﬁdtrﬂg Onang abetheafodina@on f 4 &nt@ff@tfmtﬁroim: the material of the
configuration of the rreasurl ng head.  Thi é’@
measpripg bepd tp dhe oppnagaiep in theggeess, Resstalk pes pagixidual regions of

raf gokitidhingOh! the"medsutiRg HEBRSWhicAGeBSRE e labcuracy of measurement, is
avoided. A free region of this type is sketched in 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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downwardly directed ray positioning froma second part
in which ray positioning is directed upwards. Om ng
to the formation of an interface fromthe material of
the nmeasuring head to the open region in the recess,
crosstal k between the indi Vf dual regions of ray
positioning in the neasuri ng1 head, which reduces the
accuracy of neasurenent, is 25 avoided. A free region
of this type is sket ched in Fig. 1. For taking

Flén %ﬁa%%ihﬂﬁmﬂ%%%%?ﬁ%?%}hg sgx\rll - 1‘&@& gfi‘é on 9 for receiving a sample

vesgel 8iositioned ch 8 sample plate 80Tk svgnplo p}ﬁrceg9 1slso ppsrtemeé ¢hak it provides

whi ch the | i d b i ned trat ' .
» ipReHsacR s bl S meruliony Wesgs oRel Bl stmining the
pogﬁﬁﬁl{ff' A8 1;38idRAE. asTdlastly @S possible.aNie bdi@plk iplite @ is also allocated a

| ocated therein are then traversed by the rel eased
métog hd to alégw armat;omaé mavemenhfor seiningdhe Hawidisaaplesiadhe sasgple vessel

ead_or | tigal e
s 5k it BB, b B! oL S PERMEL0R, 6P may e
achfevéd,| PP @kikpleN8Y aSHaghdpid ereO o fieesus@ @pitded Geedavipd@receiving
reglon 7 for receiving a sanple vessel 8 positione

regnna7 gahmsgalgi dom the qyiernghragian Fir geasogs jo§ hygiene. In particular, the
Qs [
reRSF T ARD B vhR0 bl B BEIRRES e SL REREh AL fhol FreScape of iquids
md)ethetma:rmrng‘tltd‘@pﬁamas ttally prfecltldimi liquid | evel as
exactly as possible. The sanple plate 9 is also
all ocated a notor 10 to allow a rotational novenent
lfe%egguﬁh Gedd € £bi Q%{s%lé%ﬁ’}n%aéugexﬁaﬁ i$ ﬁﬂ@de& aﬁ@&éfﬂe saffiple vessel 8
na pre erred configuration, the sanple plate 9 is
mdmemmpilmnhcelemgl segicand. fthissfired/ obea nzsakirengeticadf oarrier 11 and can

exa e, netic dri e Thi s nmeasure ena
PreferapRebo eEbROBEDY st BRPuA CisermEnasi 419 208 D dsposible article
Tﬁexﬁgft B&lrcd EHWHUEA Ifeﬁfaufs%ﬁﬁﬁﬁnﬁil o ¥KH ﬁ@&unhﬁ sPRérh lafhid Uﬁrhght sensor
the 10 region 7 may be worked out on the housing sid

3 ang poefetably ama)ngcchm the mecageringolecadfl 1} Iryay p%eﬂqdrﬂoeﬁgwetlon moreover,
interior he .a i s I

o G, P 520 B RO PR B AU p by mesns of

whiGE ah @ﬂezﬁ@ﬁl&@d hﬁ&suﬁh@'ﬂie@d \Yﬁ.ﬁgﬂie dtectedl drhehich marks a measuring head
sanpl e-recei V|n e ion 7. a flxed n a rreasgdi]gg )

ashigrd Fd¥eR| ’érlsli dﬁnlslgf%e@fs riagn Jhodigwd (famglsy 19y 2 possible

[ f [
ool A AR oL BRI D3l Bl BB i e
insutetltigtorthamiensuning hyad enriemate tifrenged gintthe measwingfhead dhe pins break

f bl djn the h
off 58 15k RS ES Gt i SreicaRat if oo e e 1 Syighy transmits
tw%i&%deags{]tg tgle AldcRGRtE AR AR SN hﬁ@ﬁi/sﬁ’drt defaB6h bAd tHRYRESHA signal is

applied throughout the measuring 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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whi ch an already used neasuring head 1 nmay be detected
or which marks a neasuring head 20 as used when it is
attached or is inmersed into the liquid sanple. In a
possi bl e configuration, two plastic pins which may be
broken of f and which actuatg a switch when inserted
into the neasuring head carrier are arranged on the

nmeasuri ng head. The pins break off o t hat
Fog \garymg o ht atveétégatﬂppgﬁéﬁ SGCSEHY 1O Q}eglquld volume of the

S l;
s 11 AT 6 A 3, e
hahd\eit ssapombls itgrativé the2Golamp|tiyedeterminingtbeitweight of the filled sample

measuring process and at the sane t hec
vepieb thoEPL B BaPoInAIFEHEIAY AR ed TSP HUSFERoR | NG

Aﬁé?ﬁatﬂfneﬁls W thBSh4IRAT the sdrfifle VBRASHs KOWRE B ohirhe ﬁ{ayfb% th&asured by
connectéd to a positioni ng system 12, which

deteninérting theagebgesid lnqmlm: of thnelnqmd: emf\ﬁbﬁqudfsemplqméhwmle vessel

s D Son ST AE PE MdAh G 5 SO 5 1 i
heﬂ&t SidVithe pobitiohin Pug)fitéﬁﬂlllﬁﬁ)roﬁlet hﬁasdrﬂnguhéiidsﬁrfall@caterd a position
the sanpl e vesse This may be effected in various

mmyrsng eystannd3 dnpartigulady prqfernr@d Starting frem o sproifiq/eefergace point, the

det er n|n the
vevécgg gestag.Xe Eayered | purrns sge h%g& %gfnn? t} {1& eL ?ige ﬁ@.mf 16vel may be
uséd k@ dafefifline the lv@h!rr&goﬂﬂiethqtﬁd éduhplenﬁtthw ehrylplel fessdhe8. In a possible

shape of the sanple vessel is known, the vol upe e
copfigwatien Hp Peten MeASHENS HESIFRO AR SSRIHISEY NIt tSH%’tcEes for the
I ssel
ol fol A mRle Il A BRBRAR BRI @eEe
14 is connected to the neasuring head, and the

i oning,system 12 the neasuri head i e
Ina?qsdéé%e 2 lﬁ%g?ec iCBYFre‘Lg’é(s thei H@a%@geﬂ%fscelygné Positioning may be
deRgidday Cyad élMtaneesfeﬁidreﬁ)r e:'é&ﬁ‘;?l% laStatibRdNsPecdPRASIrioE a linear scale. If a

referen poi nt, the 10 ver i cal distance covered b
stmpmgmm 1sngel¢ceqld ay thendiive,i it is amoResssarhdo |usquadditionglesensors to
d h use}dto deternmine the volune of the liquid

Q§ﬁﬁﬂe PHYRE%anpl e vessel 8. In a possible

configuration, the position nmeasuring system 13

conpri ses contact swtches for the reference
Figodjig p gghenpaticalhy W Iiedrvaewred the g\ete@)@g@ﬁtgm gllocated to the titration

| pef e
Syg%l\]?efr‘ogcrg %ﬁﬁ% E%P%ealéfarrn}%glh agqi '}(?%bm lg's{*?(? g‘ﬁﬂgﬁﬁé’y ium oxalate
sohgiondeéd eprﬁfem:’ﬂdiy b@ddadsahi tthbl erystahsformerf dor eefﬁmtihg calcium oxalate
tional eed S J near .s

r ot
cristu ARG W e, PambetcorvaaltisREsty Fima, vfngis to be examined
inStBAE ¢S &R Mmbnhitn Hﬁﬁa@%h&ioﬁri@lrep?&‘éé Yy pldsphate solution. In a possible

configuration of the metering system, the controlled, volumetrically precise addition of the

ing unit.

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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determ ne the novenent. 20 Fig. 3 is a schematically
sinplified view of the netering systemallocated to
the titration systemfor feeding a crystal fornmer
into the liquid sanple. A 0.04 N amoni um oxal at e
solution is preferably add as the crystal fornmer for
ef fecting cal cium oxal ate ~ r'ystallisation If cal cium
phosphate crystallisation in human urine iis tq

Dresgursity e resqvsenmtaingtd TaRthsn volvmsiigally Bresie hetbpits of addition may
o3 QBT TDSERIFUR SELAEIE ok, AOSBULIR g sampte il
besdtradrdtiring ﬂielfyedmgpnosessa’ﬂhis tcambe effedtérkbby mratiigahe Sfmnp’re vessel, the

g AR A oS LGSR P HE (S B

former is located. This is produced by a punp 19 and
monitored by a pressure sensor 20. Using an extraction
Fig.ub shawmtae Shadics systenh of Itheymieasuning epparptue 98 lar&@hi:mattdaﬁy simplified

resoyrce tainer . 17 he cryst al r i S _conyey
migper S s B B oSt &t B i iRy I§ %5 ent of free
cafcfith rl@hi @ﬁlm%d of tpaftftultk fnfe@estrinsthel cds@rdreiirindltia adition, the urine
sanpl e vessel 8 and the liquid sanple |ocated t herei n

tempaniurcmshbpIrdt en alba be determyisrq. Farlhis pugpesel a sseifisrfraction of the
llqélh o%ﬁmﬁ% Ils{}errr(l)od ﬁqgor{i) %téér'rg ] rfoén&r&?ctaﬁ{r'o? %§Qﬂg§§e§8%‘i «ttonveyed to

thé ﬂﬁldﬁd%&@'%ﬁ@ tieeOnMiaRi ofehis ¥lhidicy b}%tenv hh\ldﬂghmaclaidm,yso the liquid can be
preci se nethods of additjon_may 4; qg se|l ected f g
trangparied dg the dntereediaie SORAIRGT %tba(owt g Be y8lvgs 28 23-2 and 23.3.

THe &Hé&a&%tﬁn% #ogu&e% tﬁéﬂg{r{e @dgsiﬁ? g?:glptﬁe owikgll {J‘ﬁ’ns measure, both

process IS Cca e ef ing the sanple
thN eﬁlaﬁll saniple andeﬁlﬂ:hen hquidgafdr exmmpler s dotsti calibrating dolgiond27 and a
then a as a flow breaker

Fig. 4 sh
SefoRa SRS SOLYIOD N 1 WelhaS Al i P kLS Fomeved through

thé %@Mlb&@ﬂ Yt ﬁ'a[&lﬂogélﬁl@ to W@t‘&ﬂ% thé ﬂudtssfok' §Iégn1f1§ F)urposes via the air
exanm ning further parameters of the Iiquid he

supply28nis ah aftemativetal wingn Vmgmm'th@ﬂ@‘ﬂlqg éyﬁtﬁmuﬂl pump, for example,
o b v Senerar panendih bs Rkl sl Al BB shown in

FigM.s purpose, a speC|f|c fraction of the 10 liquid
sanple is renoved fromthe sanple, automatically or by
the user, and conveyed to the fluidics system the

Io+ sas&bo%f ﬁélﬁ't&ngl%tl&sdgg fygf iRy QK § ?elé’cﬁgﬂg%ebr%ggﬁthﬁ)out by the

can be ran | er ned
chﬁﬁetoﬁlamﬁitabﬂé. nieynbsaet eﬂelpﬂgfetabty umtlv:e&he&ﬁns’br bRgk 24aAcbH sensor and

23.3. The necess uum i s ced therein by an
a (GpeT G SPSOT TR A fenal Worpeaskd & e Seors

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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the liquid sanmple and further liquids, for exanple a

first calibrating solution 27 and a 15 second

calibrating solution 26 as well as a cl eaning solution

25 can be conveyed through the sensor block 24. It is

al so possible to ventilate gpe ducts for cleaning

pur poses via the air supﬁﬂy'28. As an alternative to

using a vacuumin the fluidics system.  a punp, for
capyiRaTu  titralion Jueaspiementsnatg ansomandated is shawapdhe japparatus further

o de. Thi . ConL i ! Fi _

cof¥i e B 20 LA A, S R Bt o

méaSering thes@nesmt iof ifiley cakeiuim dorghdndathe WH byd tietenplenitwre offthe liquid
a suitable menbrane, are preferably used in the sensor

samplee Pndy the gamplestegaying frgion fox wtrgdiicion ol aswample vessel 1s accessible
ddi t.i I _ : i.g.

to e P13 suiipfe-REeilfg iRERNTS frBrabf 18O trucied okl stftnless steel to

alloveeanp piganings Areynfignratomt inovhadh, at least poxtaons| &, thibysaopée-receiving

rein o ol ot sy ST iR o5 Rt BisTFR, ot has an anti-
baBRridlUtefesi 1 Yktiould?Ubwilht ldoﬁjtﬁkﬁ’éh cRftk eUMARRdtRN, so automatic

out source specific control functions and functions, _
difinfecteoranpities; sdplefreqeining regios ean ibet erfied eut. df af gV light source is

. printing functi to.an external trol unit ar.to
inf§era{ed ifdhe segtonsot e serablRagiiViTg Higopr ” (ohdPREYERSSP b Preferable to
clB ey Alriple-reBeiiigSreion with ATVCigHt @60t dlanentits pradett the user.
measuring systemw th the exchangeabl e neasuri ng heads
and the netering systemfor -14 carrying out titration

t IS, 1 .
I FEAE M R o EppBRARTERAAo e BGHEEy A EBRRRE AR wine, in
pafticutdnefor detasnining thedBRS it isnpgssible wutamifor largeasmibenof different
t tent of f | ci [ d.th dt
liqui‘%pigug\gl@ig glegfants{q%esjq%?mgée%p%l on?:}éq%%gﬁ ﬁ)y ?lteﬁegdﬂpon oth aesubstance and
h GuaRfRl Yhitge if #hhibQsn 1516 bodeeHhined itsR/R). €
foégg}geﬁu{ug acceés%%etl)xﬁe 5 tlo an Sser. Thi s,1 aﬁarﬂlz&
sanpl e-receiving region is preferably constructed from
.stajnless steel to allow cl eapi.ng. A. . -
Figoff 1% 00 ATt HORAPRHBLON dBS MB0H FngceBiningea liquid sample by
it AR kifthe R&AhMle P a shBPledT hdmah @rigevered with a layer of
titaniumoxide is also preferred. This has an anti -
bacterial effect, in particular with conjunction with

A 400 KA PRS00 g, o

exhmplel an ddenti€ication code of the patient, are then input in an input step 33 via an

alphanumeric keyboard. The user can control the input parameters via an LCD display of
the measuring apparatus. After the parameters have been input, the measuring head 1 is
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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10 integrated in the region of the sanple-receiving
region 7 for this purpose, it is preferable to close
the sanple-receiving region with a Uv-tight door
element to protect the user. In addition to use of the
apparatus according to thellnventlon for exam ni ng
hunan urine, in particular~for determning the BRI,

is possible to exanine a Ia%?e nunber, of dlfferent

clqss | ThguMEasuring IRERM EHRS 3L 5T g@?sa%gep MigrsPremeat 4s subsequently
AR s BNGR) S6BCp St lpowed in
lewpli ardaburity step $6. Forghislfirpeseathel measoting hezicbl icdriven frgm a defined

out the thod for examining a liguid . sanple.b .
26§ RRSHATORY Aot e RO oE S G o s ORISR figeaded spindle
frotf) abOFe [RGB ézﬁ’%lé‘%&'&:ﬁ%’tﬁ the 1RMd shgsle. °Us1h§ tRe position measuring

preparatory st . Starting paraneters,
sysmani3l, ¢he distancternviefeddanicesurcdus the rmméepaf reernhltlom ef the threaded

U0 B0 R 5 B DI BABF o, s son

the/ ldweredb&Bf dheSitlcay Pfs attthe heigBs of thediqp &ivel, Ube nﬁéﬁsﬁy of the ray
t he paranmeters have been input, the neasuring he

falﬂlgg 2Btq theelightpensor @ ghanges é%p@h@pr@edwaéuthenrgﬂn@w mdlces at the

ket the r
505 06 SRR 0, SRR Dbt SR R T i
legsh gml)allwmeﬁuatéaoqmer@hﬁge M irfferBitg @auRAMBNthengtad@Mmf the liquid
in the socket of the neasuring apparatus. |If the

levebds detertgd Hyathe Beht xeasarett Ay Spe jap |aoﬁ%ﬁileﬂn°11aﬁée has occurred, for

exﬁlﬁﬁi@ecfs sobil &5 (e AddkirBg Hﬂ&ﬁg&@giﬁﬁs Pe@é‘f ROLEH th? en51ty, the
error nessage on e sanpl e ve

msaanta;nebhe poéi@orpbﬁthe dhmadedrsplrsimmldetqntedt‘ta' the wosihon h‘@asurmg system

Ii d sa Ieandthd § t 3 b t
CITBabl WAoot el 86! el IS famples U2 i, SETHE QT 8 can be

de¥e|9ﬁnféﬁoéxa@t'l}e Hﬁd‘tcoﬂudl&'nscéﬁcﬂfeeﬂra% vt tHB?&%Hﬁﬂt”(Sf sample from the

apparatus Vvia correspondi ng contacting. If the door
heighé ofthe 1ig0id lsvel and therthecknown liguid vokist, inttiesampde vesseld.
programemts an error nessage. Measurenent is
subsequently started automatically. The liquid |evel
A Qfealtulﬂg step @i rﬂ)vﬁﬁlﬁ'@i ﬁlab@msptbﬁ@ﬁﬁtﬁﬁfok )éoﬁ@ﬂﬁrkt[cﬁﬁddtéi'nﬂnatlon For this
| evel nmeasuring step 36, For thjis purpose,
pusRessuthengeaning) salutien &5 isetemmernly tider neagt ﬂ%‘eﬁ‘alsor block 24. The
t
ol o RioR TR nfilins A o BT L e AYBA&Tckem, W bAReia can be
desmmﬂemles;mﬁmg(vamd] stahding iofj thedclsamimpg eolutisn A is repeated a plurality of

_p03|t|onrre surin m 13, the dist
GG FIE IS bt 1 FEUIOE AORSEgr 1 At Vire dg rolonged

period, it may also be necessary to clean further line regions of the fluidics system and not

just the sensor block 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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spindle. As soon as the recess 5 is wetted by the
liquid sanple, in other words, as soon as the | ower
edge of the recess 5 is at the height of the liquid

| evel, the intensity of the ray falling onto the

i ght sensor 3 changes as, gn the one hand, the
refractive indices at the 10 interfaces of the recess

5 change and, on the other hand, the Ilgg ray through
seqond qailgmtlsnlsglugpn 6o withinthet Galibragion stegnith B, Mmypyrement program

Aefe ARG ol B el RN DR er 17 BB Otchfaion and pi
deteainatisn ﬁ'OdEﬂhB lmmﬁsmbd Ngkuehaﬁthe censor deterniined 1ret>h£mwi13e fmsn the two

soon a t he as, i ntensit t | ess tha
ditfsreqtngalbration iguifih ShePEgseavendly “foiGel misdud ﬁ%\g?st s collected
usfg}% tﬁg‘@ahtbwtﬁﬁgﬁ%ﬁ%rg%ﬁafnéd detected by the position

asuring syst I'nthis way, the liquid | eve
of the quuid sanple in the sanple vessel 8 can be

AR IR L RER I DN T

thik %ﬁﬁJos@ RAe E ﬁ)lﬁ: hedie BREIMNtHe sahhipit W51 BEs isét ihfdeurfiftil Btation about
vessel 8. eani ng step 37 now takes place in

thqavqpaalatxnsomf the rsamplecesssel & iThe ndeasering headi bis. lopigred: fyrther into the
I I
iofh RO T odford afS B H AR MR GRS 561 Y on

25 then remains for a short tinme in the fluidics
system so bacteria can be destroyed. This passing
In g subsequenticapcentratior-deteanininggstab s mm% of therligyidh sazeplg from the

axghfér\?elséetl X 19 agpﬁ‘z{tgﬁe §1adau§dp§3gr futlﬂte4fg 43) ﬁ&ﬁﬁhg’ Zamgég vessel 8 into

measuri arat us
thepsibarthlodk 2rdheakpicatedksanesle sskme it ¢heu:1| mam:dfhyrthh sensbi bleck 24 for
regions of the fluidics system and ust
o DR gare. i Kaeomweitios dor PR d of the T deitos o e semsor block
z4ath% DS €O R B £ R 19 hﬁtaélﬁéh #tRh38a sé:rﬁ()r Shthé s@HOPASE 24 The pH is
Ion sensor and the pH sensor of the sensor bl ock
m@éurad avithrtbe gHt senmr@f tlendeasar biwaki24 Abe témpsrature is measured using the
calibration ion 27. The fi cal i
rgppraronensy. 16 mitpeovalits veirhloofles B s hyesumtgp valve by
meth®6Kthd MdaQlireMedtbgrahd. Me. As soon as the neasured

val ues of the sensor are stable, as detected by the
measuring program by means of a slight variation in

A YFE SRR 8 S DT UL LU, Ay s 2
corrdsposécrtte clehnihg slep M. sol ution 26 within the
calibration step 38. The neasurenent program
determnes the necessary calibration parameters for
P4l n .
o RERARERLE 0B AEL T AR MLBIe SHUSE ARy by
mdahs sf ieymotor d thofllee samaple 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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different calibration Iiquids. The subsequently
coll ected neasured values are collected 5 using the
calibration paraneters contained. The liquid sanple in
the sanple vessel 8 is subsequently stirred in a
stirring step 39. For thlﬁﬂpurpose, the sanple plate
9 with the sanpl e vessel set into uniform
rotation about the vertical axis of the sa e ve J
zy etected by

4381ntrm@lcwgagwlatﬁg%&aéleﬁaiwn Qoo LTy IpRs{On TRy
r
clcél%lﬂ%gf‘t't}% ﬂﬁ)%a??;ﬁg qlél(? Eﬁr; agézo‘afa'f‘ed‘e‘lgﬁlvs%lrJ glétglggér?bﬁ)'; &l the light sensor 3.
Tlreometent oAtitratierd efoe rexhmpleg as wdpchd the mefmlrctd tightointanisity at the light
s TR i ST e B Bt s e
t S
ey ion Ry R Bk S oncB RS0 AR St of s
armhmmmt axatate rfquered foreachmivingrthe trystallisation peintreant bq)meawed in this

the Ca sensor of the .se bl.ock
W G A eHArLo I FRRE L 0P Lo iiion 8 o040 ol via the
redit€iof M ERNight Pedhsi meddifed sl thélightRasdee 8d Wi th the pH
sensor of the sensor block 24. The tenperature is
measured using the tenperature sensor. The
te tat ur.e val ue |j r .
SR R VPl G045 LBl g4, Pt paose

anfumf bAOXalA0 iAinitidilyhalcutdt@bfibmnghs blpurtfiiguid imeths igsidrsample and
bl ock 24 now t akes pl ace.. The cl eaning step 32
the wegtp%@gm@%exqéﬁtséﬁﬁ?fbueﬁ% ﬁl%wstﬁwsgwn point. The BRI index is

oh%ﬂe?tf A thé ﬁfﬂ% a at R 4 'apgu 4%' oﬁtﬂ@ dés%H‘EJu?n Xsteﬁg Quoent of the

Initra uni

Ca?ﬁi:onceihﬁatufn tietermsiang lig the ax)acﬁtmnoradgtmmam ﬁcy 40 divided by the

manner t a Ihoro m xed |i qU| sanp
artyn O A, O TOAiCAG BB the | ARG T QAL 35 Uoiershgd to be the
conBétlafibf B?!))Ea)fatE’YOx2t Y¥astd 8k s@hple WoRknedf 2008nl. | ght

sensor 3 fromt [I ght source 2 is neasured. At

specific tine | nt ervals, for exanple at respective

i nt valso one mnute or.,also at, intervals of a..few .
Ingh sesauei, Stonadbs e M el Bi i, Rime e Bl et ard théh"Stored: the
patiBht&Cidestit) rcoaetﬂhatdafb ftlie Mirle the! MSAUF et DefaBitt atheaﬁeal-ﬁred Ca®'-

via the netering system 15. The neasurenent progra

copgentiatian.cther measpesdapt, the) BRI dedexnenlentlated topmdhs Higasured data, the
reSBedtid fdlVi@m Lifked LRH(H) K QB0rS QP G Een 8! lﬁ@cl@ﬁ4 bi€ any error

moni Uum oxal ate so utlon |trat|on|s conti nued
meksagesghathieaverappearbd.i & atonpactnBashucardyginspaeticuldry ist@sedrisi the storage
stallisation oc

I | at . The .
mgf yéllt ﬁg‘; gégttgrgﬁcegrgfl Hpng%ng)gulagfeécﬁ)@&%%9ge medium can be transferred

to a maintenance or monitoring computer via a read-out interface.

The desired data of the measured, calculated or stored values are printed out in a final
printing step 46. For this purpose, the stored information can be transferred 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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clouding of the liquid sanple and an associ ated | ower
light intensity at the light sensor 3. The instant of
titration, for exanple, at which the neasured |ight
intensity at the light sensor 3 is 98% of the |ight
intensity at the begi nning % titration can be

determ ned as the 5 crystaﬂllsatlon point. During the

dew;;ﬁa‘glCr yStﬁﬁ {Qlﬁltlgsyiltg;atggg aF%é‘hj g(gF ;Sgt.ﬁg é)gﬁ‘ léléﬁhrﬁge?glﬁ:g r%1tum%frals anci3 will not be
de&fr%ﬁ%& %%Alhsifi‘tdktgﬁ ot#l@'ﬁpg n%?@ﬁféheﬁ 1hrF1é rﬁ -°m a\’l’ﬁ’%ral wall 48, the
0 I exa

accur acy
altbmtatl% measuriagdiead 148s mirotizdntallyaexténsling lmidmgl gmo\{en@( which is open

NN, TR A R T,
the EE%ﬁ%e IEQJSP{:IH$ hedtl{ §%ocl{1e|9 ®f tlﬁ:rﬁ'ﬂh'&hnﬁ% aﬁfi&hﬁ& eI‘l'lessocket has a

I ni HY y ca ated om t he anmount of Tiquid he
holding it (sainghlownainghe titasvmgl‘uuhbh of ccanpigmlenmar}{)walhaﬂleldlng groove 49.

ed u Sta||.IStIO oi nt.
PR 6 € B B Wiy g
Fiff6 hliBtralReekéilptd et SSersivn fubé h6ldingddrob¥e49 is a further component of

t+ concentration determ ned in the

the bqldmgtde?(tqeoln thesesket pf thg measyringanmatAtise thediolding pins50 cooperates
t |
R PR ol e it Storhd GRSpordify AERME, ©

oxal ate (Ox2-) based on a sanpl e volunme of 200 m. In
subsequent storage step 45, the follow ng valu

A rihl“ﬂ ideg &F Whiche cemapnicates eﬂjndlt:ﬁbv witht the FuRlY; s P;f ‘the fluidics
sy?t%x%ein ﬂ%easqg{n@aflt%gfa'n@ méa'gl‘fn "ﬁééﬂv ‘lest&fﬁgﬂléédj rn’? 'the alternative

€ neasure concentra t he nmeasured pH,
méd@&ri:Eg?hezidideThe dluidldatedl femtdlmds hﬂe anﬁmt lﬂuet:ipahmlba 52 from an upper
respec i.ndi, vi.dual ue asur ed t he sensor,s, .. .
g ) B 5 HOTERRTSIA 1 G 90 G RS STHPSCHBEBE g (olding potion

47ha’l7'ﬁ‘e ﬂﬁifae(ﬁfcﬁgl hAs 6 QP Aetiedtiont Herd; ahd initifllP Adrkdws hfdér, thisdeflection
used as the storage medium For mai ntenance or

andottienowidegs peonjralipsin ahsecendrduge pﬁétmm rﬁi ca¥iabe subsequent stepped
r ansf i nt enance

et Aot st AR AR GO St ol R Mo g o § b Rl of Pig. 6 of

thg&ﬁ&ﬁitmmga@hﬁﬁgmaqd,or stored values are printed out
ina final printing step 46. For this purpose, the

stored information can be transferred to a conputer,

%f&re tﬁ%( B G Iﬁe%ﬂ?hjgﬁe%dqggsr k tfed éfﬂgeﬂlg@tlﬁct?\?ﬁ itlg%secll gy a sealing

urt processe uring hea
stépper (it rshatviny evhiich tshmwrﬁsmjghtlygmtm&ﬁ: dnlaigementi 5¥. Hngthe Ineasuring

i s, sha in Fig 6 to, 11 onents .of this asuring ...
position of dhe gléfggﬁaferf@eqsgn% Bgago u,ﬁ 1¢h, the megsprng, e aéféth feceived in
thel §5&Kket ﬁfiﬁ Qﬁéa@ﬁﬁhé’ﬁfpﬁfaﬁlswtﬂerheﬁlﬁ{geitw id fenkirfted bytadirR portion of

or wt eference to
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 are

directly adjacent to one another so that the deflection region 56 has the form of an inverted
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-18 description of the nethod according to Fig. 12
bear |ike reference nunerals and will not be
described again in detail. In the upper holding
portion 47 in Fig. 6, in a lateral wall 48, the

al ternative nmeasuring head has a horizontally

ext endi ng hol di ng groove 4d‘mh|ch IS open to the left

Fi 6. The, hol 9
rodfCagend SewikbEir B P BEhreSieisonie B TRPIGBOHEEH: g 50 a5 to

pr(g]&qdor} e@tl%) %{ﬁ‘ég Phe the NERSHEILI SAPRRTA! HSw ddifponents which

ocke olding rib (not shown in the draw ng)
coverath wmh ﬁmripllmiremmaiﬁﬁut‘mg tstigririgodfothe diqgidosamplel for thearough mixing
hol ding pin 50 which is arranged in the holding groove
PURPSENd extends horizontally in Fig. 6 and
transversely to the extension of the holding groove 49
is a further conponent of the holding device. In the
Dwingkimsertibn t ¢fetheealtonativg mpgsaring dead théntdchelimepspiing Position, the

LTt L 0 e S

%@hﬁgt@%ﬁﬁgﬂr@ﬂ gablch avvi thdCasSthie fhyashitifie héall ﬁfremoved after
he ics systemin the assenbled alternative

mm@rgmenh therhadding pins 5 bresks yayeliom ihe heldingmortion 7 at a set breaking
ool R0 0 FUF 4 It HGhor MR el cannr

beir&-ub&d afvep itttk bidkehiagay.6, of the recess 5 upvvards into
the hol ding potion 47. The fluid duct 51 has a 90
defl ection here, and initially narrows after this

In 98 %lfe?ﬁdtglg .m%?%iﬂg‘l?&gvi" HRNSc&OBIiE Bkd to'cfé e?mﬁl%ctﬁé‘ ﬁqﬁlﬂd%vel of the

por séquent st eppe genent
ligulte sawgionas dmhbcrbhbnennbefpmm Eanjumctioh ameh &he flawl clﬁﬁ in Fig. 12.

on_t he eft Fi Lt t .

et i S it el 1 S ST BB BB e o s
'tﬂ@ fichedensbi fiﬁd‘ kigk &Hélt détfectoss 6110622 M¥reforsCile &itket 5 forms a
st opper (not shown) which is i nsert ed tlghtly into the

detemininingdevice o1 determining the liquidilewsl ofibsiligpigsanble: he
alternative neasuring head 1, in which the neasuring
head 1 is received in the socket of the neasuring

THPRR Adrissiond BE tieemlhsiging thepd ehowss opahebhathend, iy Figl 1 agd, on the
portiaon of 25 the supply |line 41 of thc$l fluid ty%
ot hand, ioKisar iy Lhetls ?a@beqowtﬁ&t%q Hesuchng &vay; that they convey light

redVddl | fie ilg%ﬁr%%‘%? &rgﬁié/vt‘a% seRSUFR 1 ladirther \Eanatlon of the

injection ne ce t sea g stopper wt
méasmenthdsatdi (@ot stasvi)cthe qmasum@heaﬁhe ss eanfigiged thap genonveys the light

e Syt % PSA ZRGALANIS! gL Shi ML 15he semsor 3
arBRENE §he SERof b Qelﬁg' GhraRded 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 initially 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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and the supply line 41 that is sealed fromthe
exterior. 30 In a deflection portion 56 in the | ower
region, in Fig. 6, the two ray deflectors 6.1, 6.2 are
directly adjacent to one another so that the

defl ection region 56 has t % formof an inverted -19
roof edge. A flow bl ade 75 formed integrally onto

the two deflectors 6.1, 6.2 so as to pr%|ect on
In aclypher yapmtion @édhe measyring haad(nel sheaw) 57 flaid dugd of |thgumetering or

I

m xi ng purposes. 5 During |nsert|on of the

alternative neasuring hea into the neasurjng ) +
In aégﬂla?rdﬁna&lmos ﬁ’&l‘ﬂ?%%ljmﬁﬁ ﬁeaﬁeawafféw&et?rﬁf 354 fg determine the Ca™"-
cofienfatich fdno E&Weﬂ&aﬁd?n 3G iRk Slepdo, Hifer TRASHE s&or block 24. For

apparatus 1. The opening Is onti gured in Such a way
this lpmrposesthe portiea ofi the gqtudaﬂ&m}rke, refmwkiell thé Caf” -concentratlon is to be

asurenent, the hal.din eaks. a fro

e atho T AEEPEHCS Pk hﬁﬁé "Rt SRR ORGP, about the

pré3ehcdl STICRIdhs 30 ark%‘ireé;% 1 ShcbitRfioh Ming! MEwa bk h%%rptlon of
nmeasuri ng head canno be re-used after it has broken

theakigujd atl specifie veavelengths.i ve neasuring head 1, the recess
5is used to determne the liquid |evel of the liquid
sanpl e, as described herein before in conjunction with
the flow chart in Fig. 12. 15 Together with the
positioning system 12, the position neasuring system
13, the light source 2, the light sensor 3 and the
steel deflectors 6.1, 6.2, therefore, the socket 5
forms a determning device for determning the liquid
| evel of the liquid sanple. The two variations of the
nmeasuri ng head shown on the one hand, in Fig. 1 and,
on the 20 other hand, in Fig. 6 to 11, are each
constructed in such a way that they convey |ight
received fromthe light source 2 directly to the |ight
sensor 3. In a further variation of the neasuring
head (not shown), the neasuring head is so configured
that it conveys the light received fromthe |ight
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 25 sensor 3 does not neasure changes of
transm ssion produced by the incipient crystallisation
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of the liquid sanple, but changes in the resultant
scattered light intensity. The light sensor 3 can,
for exanple, be arranged in such a way that it does
not initially nmeasure a light intensity fromthe
light source 2 in the case f a non-scattering liquid
sanple. Only due to the scattering produced as a
result of the incipient crystallisation does scattered
l'ight pass to 30 the |ight sensor 3 which can then be
correspondi ngly sensjt.i j ' that it can
then already detect usslrtréﬁéfagﬁ%gﬁygﬂlg €ﬁsscatter ed light.
-20 In a further variation of the neasuring head (not
shown), a flui.d duct of the nmetering or titration

1 system 15MpasuEiphi¢adycted with the nozzle 16 in the

9 Measuri nii%ﬁ%gurckn a further variation of the
nmeasuri ng head, a spectroneter is used to determ ne

3 the Cat +Lightsemsoentration in the
concentraﬁji on-determning step 40, rather than the

4 sensor P For this pur pose, the portion of the

5 liquid sgpgekgy, of which the Cat+-concentration is to
be determned, is pernmeated with light of different

6. w2 | engtRay defleeter usi ons about the presence of
Ca-ions id).a,correspondi ng concentrati on bei ng drawn

7 formthe %Bls)cl)?'ﬁetcflgﬁpgtftggloﬁhe liquid at specific

8 wavel engtdagpldPessell Li st of Reference Nunerals
1Nbasuring head 52Li ght source 3Li ght sensor 4Li ght

Q

9 path 5Re lgplates. 2Ray def | ect or 107Sanpl e-recei vi ng
10" egi on 8%&&_ e vessel 9Sanple plate 10Mdt or
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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11Measuring head carrier 1512Positioning system

13Position nmeasuring system 14Li qui d detection system

15Met ering system 16Nozzl e 2017Resource cont ai ner

18Filter 19Punp 20Pressure sensor 21llnternediate

cont ai ner 2522Air punp 23Valyes 24Sensor bl ock

25ClI eani ng sol ution 26First Zalibration sol ution

3027Second cal i bration solution 28Air supply 29Housi ng
3022 30 DoBeorel@miit 31 Open region in neasuring head

3132 Pr epar@é&{%@%qggéésed\ﬂé%q}eﬁtep 5 34 Assenbly step

35 Readi néss nmeasuring step 37 C eaning
3step 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



10

15

20

25

30

38 Calibration step 10 39 Stirring step 40
Concentration-determning step 41 Supply line 42

Cl eaning step 43 Crystallisation nmeasuring step 15 44
Cal culation step 45 Storage step 46 Printing step 47
Hol di ng portion 48 Lateralzyall 20 49 Hol di ng groove
50 Holding pin 51 Fluid dué% 52 First duct portion 53
Second duct portion 25 54 Enlargenent 55 Lateral wall
56 Deflecting portion 57 FCMIMS ades -23 Clains 1. An
apparatus for examning a liquid sanple by titration,
conprising 1.1 a light source (2); 5 1.2 a |light

.Sensi algﬁ}atuslfoa efariipatp liqudd baagle b titaton, eohprisimgbe

i mer se ntothellqwd sanple to be exam ned, with
an dpti caAlightBpwcafch recei ves and conveys light from

t he llightah ggrggrwzerel n the neasuring head (1)
conprises a recess (5) wWith an interruption in

1.3  a measuring head (1) which is to be immersed into the liquid sample to be
examined, with an optical fibre which receives and conveys light from the light
source wherein the measuring head (1) comprises a recess (5) with an interruption in
the optical fibre into which the liquid to be examined penetrates when a measuring
head (1) is immersed;

1.4  wherein the measuring head (1) may be separated from the light source (2)
and the light sensor (3); and

1.5  a titration system for the defined addition of a titration liquid into the liquid

sample.

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.

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

characterised in that the liquid sample is urine.

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

that the crystal former contains oxalate or phosphate.

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.

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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the optical fibre into which the liquid to be exam ned
penetrates when a neasuring 10 head (1) is inmersed;

1.4 wherein the neasuring head (1) nmay be separated
fromthe light source (2) and the |ight sensor (3);

and 1.5 a titration systen1&or the defined addition of
atitration liquid into t RN quid sanple. 15 2. An
apparatus for examning a liquid sanple according to
claim1, characterised in that a feeding apparatus

(15) t R; (151 [ i ced i

7- comgshaers ?5%%8.‘@.‘%‘99@2@%%@ Buffk b ORBEN Shpacterised in
i n tive the igniconeeatmptien ofA0a*3in tha ligpjasaniplesisideterrainedi ni ng
a liquid sanmple according to one of clains | or 2,
characterised in that the liquid sanple is urine. 4.

An S PR . )

5o oL KL EHAML il sl RO, & S Sl claims 5 to
cont7achaagsridedtio tbat Hoasp lvat eon-2dediveicldoffactaransistapris used for
exam ning.a |iquid sanple according to at | east one of
cl a@ﬁéﬂgﬁgr&g&g?oxbw aPPsed in that the apparatus
conprises a neasuring systemfor determning the
concentration of at |east one type of ion in the

9.1 quirdanparaisefor gganginingna Heyid sample gegerdingatoiat leagt ene of claims 1 to
gyl d sanple.according to.clai char eris [ .
t hat> EnERTELEATE A byt Bofibriss L RERRERE sHin' Br measuring
congigpH af theniqald @niplé.hogeni ¢ substance in the
measured liquid. -24 7. An apparatus for exam ning a
liquid sanple according to claim®6, characterised in
t hat ' ' af + | eLLLi :

10, e Hpatfl £PBERAREAL Bl sndBRackdklifto ot Wibhone of clims 1 to
a | 9gohatacteriget én dmac dredippgratus cainpirisessd temperatfireahedsosngsystem for
to 7, characterised il}that, t |l east one
i onTacapEme the temneraiurerof the liquid sampleor s used for
determ ning the ion concentration. 9. An apparatus for

examning a liquid sanple according to at | east one of
11c| aiArsappatatus 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.

12.  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.

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

characterised in that the fluidics system comprises cleaning means.

14.  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.
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10 8, characterised in that the apparatus conprises a
measuring systemfor neasuring the pH of the liquid
sanple. 10. An apparatus for examning a |iquid sanple
according to at |east one of clains 1 to 9,
characterised in that the aratus conprises a

t enper at ure- measuring systeémfor 15 neasuring the

tenperature of the liquid sanple n ap ara sfor
15ex arfih APRAT2US fof sxamytng p Hqy %C%{A 138 tq rféla@ptensed in

claifik dhet r r
corrpfrliﬁses agp?{a ul d&ﬂ?{ s;é/gs?i eérﬁp’g?*%hm? ¥ I"ned 92%&%? the sample

of arsseh(f)rhn bé atrlwegel isgbstahtially belogxthemeeshiringthedd 1. An
apparatus for examning a liquid sanple according to
claim1l, characterised in that the fluidics system
1650MDA ﬁﬁnﬁﬂs ﬁﬁ@ﬁﬁldﬁgﬁ guﬂadahﬁﬂéi&dcﬁﬁhﬂ‘g toclafm |1§3<§1taracterlsed in
one bration liquid . "An apparatus fo
ex arthatu thg sanplﬁqmemwsgnqgl@ 60 do celistrgcted fmnarshmni@s steel and/or has a
charﬁcterlsgﬁ in.that the fluidics systemconprises
cl ed Eﬂ An apparatus for exam ning a
liquid sanple accordlng to any one of claims 1 to 13,
characterised in that an exchangeabl e sanpl e vesse
17 8) As apperafuse Eorf @ramem. @i ligpid emplo alccchm tmejims 15 or 14,
- 25 16. 17 2 1 .
for % r ﬁ{)e |Sehdg 1%1 | qtll}le d amé?e'%gelgc% I% 0% (7t) 0 5'%%% ?ﬁg %4?&106 which
chardgihfReisSegindUV light.

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

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.  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
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.

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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that the apparatus conprises a sanpl e-receiving region
(7) in which the sanple vessel (8) can be arranged
substantially bel ow the nmeasuring head 1. An appar at us
for examning a liquid sanple according to claim 15,
characterised in that the ganple-receiving region (7)
is constructed from stainl €ss steel and/or has a
23|t,: ;%%g]a%ﬁgeagg% Hﬁn ' a@nb ogg gﬁlﬁﬁﬁeglsso{ ?(ri 42 T%Hzlrgé:tglqse% in that the
char ] i ; 2 hoM I i : i
comeisEahg fipd (1 1 et MR ARLPA W3G P S B 0 ibtrecetved by
| i ghthe light somoeer dons a flight pathnadjacegt  Whighithle sensprd is arranged, but in
accordigﬁ}to at .| east oTe of clains 12 to 17,
char®ueR fresspsar is 1ot girectly yranesd| e sanple plate (9)
wth an indirect drive is provided for the sanple
vessel (8). An apparatus for examning a |iquid samgl e )
24ac c ohnlapppratos atcotding to dJaim b4, chpractensed hyoa driwe device (12) for moving

characterised in he a [ e Loni
di sptgg dBYEaPe ihgfui R?)}Aﬁélgtgﬁegfoamé S c?lgeg%rsr‘lgln%ﬁ’gg%%aﬂ a part of a
| i quieterfiiiing fledice AR A3 NG, 6.0, 62ailm 1), beih@pasiidud foedletetmining the
that a device whjch marks a nmeasuring head (1) that
has liméhleyelf thpiquidsemple. detects a neasuring head
(1) that has already been used is provided. An
apparatus according to any one of clains 1 to 20,

25 har &6 bppdrat@s atdordifgto tlain 28, chaaterisedinharkhé t¢cess (5) represents a
conpri ses. a_hol di ng device (49 50} for _hol ding on a
soc ket ofithe determipingidsvise (2.0n8: bt 2nkd- ddVi ce
conprising a holding neans (50), in particular an
i ntegral connection conponent with a set breaking

26poi nAn apparetusiascardingt touclhied il nchavastérised viaythathafluidhduct 51 of the
hol di nq. devi ce. (49,, 50), ¢ only be,us once. 30 22.
An afbaﬂwa@x%er%&%wfggq ‘6&5‘?19136%8“5#‘6%‘? gi)“rrs 1to 21,
characterised in that the neasuring head (1) is

constructed in such a way that it conveys the Ii%h; _
2% ec ehnw eppabius raceording tphelai (A6 shimyterised: inethat g fluid duct (51) is

sensor (;3). -26. 23 An apparat u rdi tq. gy
of " cinet e pG P Sophlh ARBESAARRRE Bl SRR pofhicHVhi PBFine fidics
measdykicd o ahd rhdagsutisg hend trédedling side Bute mewdyinghgdsition of the
it conveys the |ight received by the light source

al oﬁ@eféfuﬂpéh?addéih, adj acent to which the sensor is

arranged, but in

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.
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whi ch the sensor is not directly arranged. 5 24. An
apparatus according to claim 14, characterised by a
drive device (12) for noving the neasuring head (1)
relative to the sanple vessel (8), at |east a part of
a determ ning device (2, 5?7 5 6.1, 6.2, 12, 13)

n

bei ng provided for determ

g the liquid |evel of

the liquid sanple. 10 25, An apparatus accordi ng t.o . .
3lel aifnmethod HF £EEBHIRG @ wﬁﬁh Wl by Hrdian, (fg ratterised in that an

repr
6.1,
11,
fl ui

3%1).
char
Vi a

a%@grg['u% fg(’:orq%fto g%y bieo gl MoMog wd&i ce (2, 3, 5,

An apparatus according to claim
characterised in that a fluid duct 51 of the 15
dics systemis, constructed in the neasuring. hea .
A smeth f%ﬁmpw gcl%qcb iSﬁBplleob)& ;ﬁgpfmrée)c’om&smg gw following
erised in that the fluid duct (51) is closed
a seal ing stopper which is penetrated by a |ine

por t + prov{sidi) (36) of the lighidi sdinpde; system on the neasuring
%0 rieBeETmERes e ioda IR 38 I Bl S Ba G measuring

any

fluid

t he

1A8 (Dfin® thé MGuid shpRAro ABswEt erised in that a
uct of the titration systemis constructed in Lo
neeiermrinatipnh@Q) of the cormentmationofxgJarshong tyrecek gngf the liquid

to an ne of clains 1 to 28, characterised by a
el

stir

> device (9, 10, 57) for stirring the liquid

sanpl gerforin@nd®e@S) bf ofystatizdti¢? )neanurpnéenti bygfeedihg lasagdtal former into

one

30.
int
for
f or

3% har
one

fl ow conponent, in particular_at | east one flow )
bl adBe (5pid sgRPlecHidpmIeatiring SyEM formation mraf%gai%ba&m%ﬂéumg the

tﬁg}sﬁ%}gﬂﬁ}ﬁﬁe frﬁtﬁ@rs%@g aflr fete@ihg‘l gésChar acterised

e ‘nmeasurrng system conp a spectroneter
determi ning the concentration. -27 31. A nethod

Stehoditortio fte 5. 3atm 3L P SHaBlsPty s ngsgion (34 ofa

i @i@ﬁ&sﬁbl@ rh&@isidthgd Kead§ Efprict 4o fRdimgt hod for

examning a liquid sanple by titration, conprising the

foll
34.

35.

36.

37.

ow ng 5 steps:
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.



- provision (35) of the liquid sanple; - neasurenent
(36) of the liquid level of the liquid sanple by
driving a neasuring head (1) into the liquid sanple
from above; - determi nation (40) of the concentration
of at |east one type of ioqgof the liquid 10 sanple;
- performance (43) of crystial’lisation neasurenent by
feeding a crystal former into the liquid sanple a
38neaduriatiod r sesprding de neity ome pf lamgbpl ﬂ@yﬂeé@@ﬁapﬁwsed by the

the r 1af ter feeding.

5 gt NRERh SEE sSapdried AT HaSBIRPIT 121 7O5))
characterlsed by the insertion (34) of a new
di sposabl e neasuring head (1) prior to feeding. 34. A
nmet hod according to any one of clains 31 to 33,
characterised by the cleaning (37) and/or calibration
(38) of a concentration-determ ning sensor (24) prior
to 20 concentration determ nation (40). 35. 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). 25 36. A nethod
according to any one of clainms 31 to 35, characterised
by the calculation (44) of a sanple paranmeter from
the neasured values with the concentration and the
transparency. 37. A nethod according to any one of
claims 31 to 36, characterised by the 30
determ nation of the pH of the liquid sanple. -28 38.
A nmet hod according to any one of clains 31 to 37,
characterised by the deternmi nation of the tenperature
of the liquid sanple.



