2100427 Measurenent of bl ood coagul ation time The invention is concerned
aAymet hod for 5 measuring the coagulation tine-of a blood sanple, in

a sanpl e-reagent mxture is fodnmed by introducing the sanple and at

one reagent into a cuvette, and an apparatus suitable for carrying

out the nethod. There are known a nethod and an apparatus of the 10 type

meRt¥ oned above (Gernman Uility Model GM 7707 546), in which the £~ .

coagul ation of the sanple-reagent mixture is brought about by stirring the " ~

m xture with a stirring rod which nust be introduced into.tlzl(m %297

before the neasurenent. and which is driven by a magnetic stiM+i g '

arrangenent situated outside the cuvette. Wen a.large nunber of

measurenents is to be carried out, the expenditure of work for the

i ntroduction of the SLIILidG T §I Qs 1S cHELISn i g1hound to be a

di sadvant age of t RE Known et hod ment 1 oned above. Since the magnetic

stirring 20  arrangenent represents a considerable part of the total

mat erial cost of the known apparatus, it woul d noreover be desirable to

have an -appar at uspiéi Lhvefaes shessWebheelrndd Wridth & megles@&nfoxrVe/ 7. 4. 82

5 measuring the coagulation time of a blood sample, in which
a sample-redgent mixture is formed by introducing the
- sample’ and at least one reagent into a cuvette, and an

apparatué'suitable for carrying out the method.

There are known a method and an apparaﬁus of the
10 type‘ineﬁtiqng_d above (German Utility Model GM 7707 546),
in which the cﬁagulation of the sémple-reagent_mixtufe
is brought about by stirring the mixture with a stirring
rod which must be introduced into the cu&ette before the
meaéurement and which is driven by a magnetic stirring

v

15 arrangement. situated outside the cuvette.

When'; large ﬁumbér of measuremegts is to be carried
out, the expenditure of work for the introduction of the stirring
rod into the cuvette is found to be a disadvantage of the
known method mentioﬁed above. Since the magnetic stirring

20 . arréngément represents a considerable pért of the total
material cost of the known apparatus, it would moreover be
desirable to have an apparatus which operates without

such an arrangement.

ve/ 7.4.82



2. The probl emunderlying the invention is therefore to provide a nmethod {
and an apparatus of the type described above which requires a | ow operating\-
and material cost. 5. ° In accordance with.the invention this problem.
has "been sol ved by a nethod of the type referred to earlier, which
conprises noving a sanpl e-reagent m xture in2a sta- tionary cuvette in such
a wdy_that the mxture flows back and forth around a.sharp edge fornmed by
faces of a partition 10 of the cuvette intersecting at an acute angle, the

edge projecting int OTﬁeSL%erﬁrMnaw@&iﬁ mgrme@tfwtlé Ofﬁ@ré)fb:.té"eto
sharp edge A further object_ of the |nven€| IS an ﬁga{atus for -

measuring 'the e&aydAatromethre BPdaaBIBBHagﬁﬁﬂ?e°ﬁAY %%%é??%??%ﬁe

recei ving the sasphve ahichheegadgesta 1bw bperappagasnd et ectol denee. Wi t h
the invention the upper part of the cuvette is divided into two chanbers by
a partition and the partition has a sharp edge which'is situated at a 20

di stance frof t he boEfnomcebripeceuvithethadinvenbien thiscprehlemchas

i ntersection at waRy %u&%eang{veaorne@ﬁsaso@f tﬁ@etﬁﬁétféf%eént&oé@ﬁiiéﬁn
wi th the above- nentloned known nmet hod 25 and correspondi ng, appar at us,

the sol ution pr#PAEHd CEFPERESPNPENEPEN2hE™PLE-RAIERT GBI X HATe niP st FF8Rg’
rod need be i nt kadunasy bnmt&belﬁugebheaawdyl ﬂhhbatpamﬂiﬁuﬁglﬂla&smm
dlee for such a %tkgg%h 5%05% qu% arp egggrﬁsrg Igyegéces of a paftition
' 10 of the cuvette 1ntersect1ng at an acute angle, the edge
proaectlng into a statlonary cuvette, whereby a clot forms

on the sharp edge..

. A further object of the invention is an apparatus for -
15 measﬁripg the_coagulation time of a blood sample with a
cuvette for feceiving the sample and the reagent, In the
apparatus in accordance‘with the invenﬁidn the upper part
of the cuvette is di?ided into two chambers by a partition
‘and fhe_partition has a sharp edge which is situated at a
20 _distance from the bottom of the cuvette and which is
formed by the 1ntersect10n at an acute angle of faces of the

partltlon.

In bomparison with the above—mentioned, known method
25. and fhe éorresponding apparatus, the solution provided by
" the invention has the aavantage'that no stirring rod need
be ‘introduced into the'cuvette.and in that acéordingly also
no drive for such a stirrer is required. The present inven-
tiOn'thefefore makes'it'pOSSiblé:to achieve a substantial.

BQT'reducfion'ih the operating and. material costs.




-tion therefore nakes it possible to achieve a substantial 30 'reduction in
e 'operating and material costs. -3- A working exanple of .the',
vention is described hereinafter on the basis of the acconpanying . -
jawi ngs. Fig. 1 shows the cuve&te of an apparatus in accordance 'with the

nvention and the 5 = 2 7 electro-optical arrangenent provided

~therein. Fig. 2 shows a cross-section of the cuvette of the apparatus -
accordance with the invention and the arrangenent provided 10 )
therein for tRewprbingtesampleaofatheblrvention ebs desdrihare cuvette. Fig.

3 shows steps which are carried out in-a nethod in accordance with the
i nvent i Beretpgfter ey theshasianchl tee mEFIRPIRYIRGIdaNinde 15 o

and its use in an apparatus in accordance with the invention. Fig. 7 shows

schematically a cross-section of a preferred enbodi ment of the arrangenent

2) shown in ngg.zlfoghgag EﬁSdHESéQQeoéfQQn apparatus in a variable air
pressure. . . e

accordance with the invention and the -
5- electro-optical arrangement provided

therein,'

Fig. 2 shows a cross-section of théecuvetfe.of .
the apparatus in accexdance with fhe'
invention and the arrangement-provided

10 ' : therein for the production of a variable

air pressure'in the_cu?ette.._

Fig. .3 shdws'stePS'which'are”éarried out in a |

method ih aceordanee with the invention.

- Fig. 4a to 6b show an alternative form of cuvette
15 | o and its use in an apparatus in accordance

" with the invention.

Fig. 7 shows schematicallyleqe;oes—eection of a
preferred embodiment of: the arrangement
2) shown in Fig. 2 for the production of

20 ' a variable air pressure.



-4- Fig. 8 shwos schematically a typical variation with time of the air
pressure. which can be produced with the arrangenent in accordance with Fi
7. 5 . Ft g. 1.showsa cuvette 1 used in an apparatus in accordance
w t-h'the invention. This cuvette is nade d&f -a material which enabl es
optical neasurenments to be carried out on the content of the cuvette. This
cuvette need not necessarily have the formshown in Fig. 1. 10 However ,

it Is essential that it has a partition 2 with a sharp edge 3. This
partition separates thegidap® Pk ShabhiBaGHY e ivHatiaithhanmers 7 and
8. . The apparatus also contains a light source 5 (e.g. a light-emtting

di ode) and a |ight receiver 6 (&£ ¢heaalx prelsstoe etd)ch ©anh®eapradpessnt
shown in Fig. 1. Wth these-conponents there is produced and,

respectively, received a beam withi die arwhmshmpassé@.ﬁhﬂ@u@hnphewad*ette
whereby it passes close to and_bel ow the edge 3, in order to enable the
neasur ement of the absorbance. Fé@+t'fe cuvette content. 20 traversed by the
beam of light 4. The path of the beamof light 4 is so chosen that a clot
33 fornmed on the edge 3 is traversed by the beam of l i ght 4.

. _ .5 Fig. 1 shows 'a- cuvette 1 used in an apnaratus in
accordance with the invention. This cuvette is made
~'Bf a material which enables optical measurements to be
" tarried out on the content of the cuvette. This ouﬁette'
.Qteed not necessarily have the form shown in Fig. 1.
10 However, it is essential'that it has a partition 2 with
a sharp edge 3. This partition separates the upper part of

‘the cuvette into two chambers 7 and 8.

The apparatus also contains a iight-source.s (e.qg.
a licht-emitting diode) and a light receiver 6 (e.g. a
15  photodiode) in the arrangement.shown in.Fig. 1. wWith
these components there is ‘produced and, respectively,
recelved a beam of light 4 whlch passes through tlie cuvette,

whereby it passes close to and below the edge 3, in order
to enable the measurement of the absorbance. of the cuvet_te contentl.
20 traversed by the beam of light 4. 'The path of therbeam.of
light 4 1s so chosen that a clot 33 formed on the edge 3 is
traversed by the beam of llght 4.
Moreover,.the apparatus. contains a 1igﬁt source

" 62 (e.g. alight-emitting diode 62) and a light receiver 63



reover, the apparatus contains a |ight source 62 (e.g. a light-emtting

| ode 62) and a |ight receiver 63 -5- (e.g. a photodiode 63) in the
‘rangenent shown in Fig. 1. Wth these conponents there.is produced and,
espectively, received a beamof |ight 61 which passes through the cuvette,
whereby it passes above the edge 8;-in order to 5 enabl e a nmeasurenent of
t he absorbance of-the cuvette. content which is traversed by the bean1ogﬁ’
light 6-1. The path of the beamof light 61 is- so chosen that the -

maxi mum gapginta Yhseddl caeren) diatl, thdi frdrigdndri® @ikéh 111 Fiqe ruvette, is
not detected by the beamof light 61, 10 but that after addition of a
reagent wn theddacamsmenitd hethevani ivirpuosducerd crabenrdspedtiovely, _ .
sanpl e-reagent: m xture, this mxture is traversed by the beamof |ight 61.
- I'n orxeeeived althean ref | ightride wiichepagagethrdugh e t he absor bance
measurenents with the beans of .15 light 4 and 61, it is_preferable to
use phot@eNekla, Wherebspuht thasses Abave dthe 9998 hs 1 PHASR &S vers. The
fllter range. of the-latter fil eg ef erably goes Lron1abg¥t 900 to 1000 nm
and has SPRIT fuMeATHIRMRER B eﬁh' BBEPTOABCANP IR PReSHESEF rhese filters,
the sensiti- vit

h nb h .
e s Ebteph Wndkph 25, TEASHESIRNLS (Re2RARCLEN] Lhiugyration wit

The path of the beam of light: 61 is so chosen that the _

-~

maximum amount of sample provided, which is ‘introduced

into the .cuvet.te, is no_ﬁ detected by the beam of light. 61,
10 _btit that after addition of a reagent even in the case of the
| minimum volﬁme chosen for the sample-reagent mixture, this mixture l-is

traversed by the beam of light 61. -

In'erder to7£educe the influence of the ambient
light on .the abso.rbance measureﬁ;ents with the beams of
15 light 4 and 61, it is preferable to use. photodiodes- with a built- —
. dn 1nfra—red filter as 11ght receivers. The fllter range of the latter
filter ptreferably goes from about 900 to 1000 . nm _and has a minimum
attenuatlon at about 940 nm. By means of- the.se filters, the sens:Ltl— 2
vity of the measurements to an ame.ent 1llum1nat10n with incandescent.

20 - llght is made about 5 times. smaller.

lAs shown in Fig. 2, the chamber 7 in t.he‘ upp'ef part
of the cuvette 1 is connected by means of an opening 9 with h
an arrangement 21 with which a variable air pressure acting

‘on the content of the cuvette can be produced. By means of



As shown in Fig. 2, the chanber 7 in the upper part of the cuvette 1 is <Zé;;
connect ed,'by peans of an opening 9 -with an arrangenent 21 with which a —
variabl e air pressure acting on the content of the cuvette-can be
produced.' *By-neans of = -6- this pressure the sanple-reagent mxture in
the apparatus in accordance with the inyention is noved in the manner which
Isdllustrated by Fig. 3 (3) As described herein- after with reference
to ﬁ{g. 7 and Fig. 8. 5 t he arrangenent 21 can contain, for exanple, a
vi brating nmenbrane 22 as the punp el enent. The air pressure produced
“therewith passes this phessumetie kdinplerdleagendncixitu?a andthbér apgarabes
opening 9. The cuvette has an opening 11 which renains. open in operation.
- 10 As show¥n apctrdandg Wikh fidld dmiveptdcmpd sapevedr ineghgumannerhe
performance of the nethod in accordance wi:th the i@ventign W f.h %h@ .
appar at us descri bEBighob®: 1 hystrated) &efdOm fed Vol P T HRe Re -
pl asma sanple 31 is introduced into the cuvette and_15 -~ incubated
therein. As showaftarFwithreferanes i flo + He 3bHdg-of -sanple is
preferably ch Se”tﬁg 39?%:{1@&@&11?'&1 4965 %‘%}ta{i%ac'}oﬁ:hgx%\%‘ié ang:bpHzR1 AL

€ the an

can flow freely between Surface © sangl e
membrane 22 as the pump element. The air pressure

& _ produced therewith passes into the cuvette 1 through a
conduit 23 and through the opening 9. The cuvette has

an opening 11 which remains open in operation.

10 . As shown in‘Fig. 3, the following steps are carried
out in the performance of the method in accordance with the

invention with the apparatﬁs described above:

(1) : A predetermined volume of the blood or plasma
| sample 31 is introduced into the cuvette and
15 '.. : inéubated therein. As shown in Fig., 3 as'an example,
the amount of sample is éreferabl& chosen so small
_Ehat it does not feach'thé édgeiB and thus air can
¢ ' | - _ flow freély between_the'surface of the sample and
” ‘the edge 3. The air pressufe produced by the
20 arrangement-Zl;éan thus cause no movement of the
sample which remains stationary as long as a pre-
determined améunt of'reagent is nqt.yet indroduced

into the cuvette.



s cause no novenent of the sanple which remains stationary as |long as a

e- determ ned anpbunt of reagent is not yet indroduced into the cuvette.
-7- (2) A predeterm ned volune of reagent is introduced intd the cuvett-e.
The respective anounts of sanpl e @hd reagent are chosen so that the surface
of the sanple-reagent mxture lies in each case above the 5 edges3
and the beamof light 61. Thereby, the followi ng effects are achi eved as”
soon as the reagent is introduced into the cuvette : (3) The
sanpl e- r dddent Arinttedred eirsmichetdectodaims ©f readeasmisf -intgidueed This poi nt
in time marks the beginning 10 - of the nmeasurenent of the

coagul ation timmto scyyettke. Theth! Ve e - signé
| at i i fmto the the. ThetiespesiEive cioupes &f Famphe Arecreassnt |
processi ng nmeans. known. _per_se. he action of_ the above-nentioned air
pressure, whicfi% <%‘r"ds &F \%ﬂ%t’%ﬁf r?éﬁ#?cﬁw% Fig. 2, the |
sanpl e-r eagent e ) ow.f| o t Y. ei%gack and
forth between t gnp&oesi ?3&%’,{9(_3@%%5&(\%1% \oqalm%%%q:{%rs% tgg.e ereby the
sanp e is mxeaid |3 NELIHHY vid df'Qight 61. Thereby, the

following effects are mﬂﬁewed -as soon as the

-<§£ﬁ,edge 3. The air pressure produced by the 20 arrangenent 21 can

reagént is introduced into the cuvette :

(3) The sample-reagent mixture is defécted with the beam
| of lighﬁ 61l. This point in time marks the beéinning
10 - of the measurement of the céagulation time.. This -
- point in time is registered with electronic signal
pfocessing.qeans known per se. .Byrthe actionfof
fhe above-mentionéd.air pressure, which is produced
with.the means shown in Fig. 2, the sample-reagent -
15 mixturelnow flows and thereby moves-back and forth :
between the positions (a)'and'(b)_shqwn in Fig. 3 (3).
Thereby the.éamplé is mixed well toggtﬁer with the
~-reagent and a flowing of the mixture a_round the

sharp edge 3 bf the cuvette'is brought ébout.

20  (4) By the relative movement of thé Iiguid-in relation
to the edge:B,-shown-in (3)(-a“clot 33 forms on the
edge ‘3 at the moment of the clotting.._Sinée this
‘clot is detected with the beam of light 4, a sudden
and perceptible éhange in the afbsorb_ance ms‘ea_lsur;ed -

25 with this beam of light results. By determining:

]



.-reégent=and a flowng of the mxture a round the sharp edge 3 of the
cuvette i.s brought about. 20 (4) By the relative novenent of the a

liquid isn relation to the edge 3, shown in (3), a clot 33 forns on the edge
3 at. the nonent” of the clotting.. Since this clot is detected wth the
beam of light 4, a sudden and perceptible change in the absorbance neasured
25\fj : with this beamof light resul8 s By determ ning -8- this
chahge the point in time.of the coagulation and at the same tinme the
coagulation tine are clearly and precisely neasured. For this determ nation
and for the recording of 6 the val ues ascertained there 5

_ are used

- electroni ¢ signal procE8t? nEhRIYEE RURYiHYy HE%h S5k Tfn SparuLatipry gnd
vari ant of the nethod dgsgrib aboy nd |nsof.ar, .as t ur i's
not inpaired thereby, ?ﬁeggénﬁ%?ed?i %ﬂéh%a%%ﬁ#ﬁﬁ?t%: oggﬁmg%§ aFgg%?EXt

al so when 10 the sanpl . d j in ' ' :fac i es
above the edge 3. In Fﬁ%“g a‘ggf?‘%EX ?hét#%{‘/x:ér:hsbd E%}'et g\éﬁtgtg%eg?af%g%%ﬁ4§nh

before the addition of fepageat ré&otditng A e Reh TR S ddieritad nagt ikaarafl the
air pressure nmentioned above, anal ogously as shown in Fig. 3 (3) for
o 5 are used electronic signal processing or data

recording means known per se.

-In a variant of the method:described above, and
insofar aé_the measﬁrem;nt is not.impaired thereby, the
amount of éample can be chosen so large that also when

1o the sample alcone is situated in the cuvette its surface
. lies above the edge 3. In this case it is traversed by
the beam of light,4 béfdré the addition of feagent to the
sample andJmoves-by-the action of the air'pressufe
mentibhed above, analogously és shown.in Fig}'3'(3) for

15 the sémpie-reagent mixture.

As shown in Fig. ia to 6b, the apparatus in accordance
with the invention can also operate with a different .

form of cuvette.

Fig. 4a éhows a cross-sectioﬂ df a cuﬁeﬁte 41 shown
20 in side=-elevation in Fig. 4b. as in the case of cuvette
1 in'Fig. 1 the cuvette 41 also has a partition 44 with
a sharp édge.43. The tép 45 of the cuvette 41 is open.
As shown in Fig. 5, the vafiable éif pressufé is supplied

to the cuvette 41 through a lateral opening 42 which is



the sanpl e-reagent m xture. As shown in Fig. 4a to 6b, the apparatus

Ecordance with the invention can al so operate with a diff erent form of

efte. Fig. 4a shows a cross-section of a cuvette 41 shown 20 in -

- -elevation in Fig. 4b. As in phe case of cuvette 1 in Fig. 1 the
cuvette 41 also has a partition 44 with a sharp edge 43. The top 45 of th@

cuvette 41 is open. As shown in Fig. 5, the variable air pressure is . R
supplied to the cuvette 41 through a |ateral opening 42 which is - 9-
connect ed opnegtednydnt a7zonuhtt Ré E%thé%ﬁeﬂ?r%mﬂ%mﬁ%#dﬂmbds the air
pressure. In contrast to the cuvette in accordance with Fig. 1 the cuvette

41 in F|gP‘ﬁguceﬁbtﬁﬁsaﬁﬁepﬁﬁ§§ﬁfﬁge fRafoRrErastpFRsthe ¢ Eﬁeoperatlon 5
t b Fi h th

cuvet te 41 Rbeoriesh BERE BAR) tneEonprect Sf“ '%he vette 41

when it ceniai %i%gﬁaiﬁgg Stégﬁgﬁﬂteﬂhﬁiééea é?%gi r fefl &b the position

of the beans 0 respectively, narked wth a
smal | =i 1 @imcell® @RACHES QBENR! h0BcOE LHCtREPRAEasUSLNG abpoEdance with the

|nvent|on with the cuvette 41 In accordance W th
Fig. 6a shows the cuvette 41 when it contains only
the sample. Fig. 6b shows the cuvette 41 when iﬁ contains
the sample—reagent mlxture. In Fig. 6a and 6b the
position of the beams of light 4 and 61, respectively,

10 are each marked with a2 small circle.

The mode of operation of the'apparatus in accordance
with the invention with the cuvette 4l-in accordance with
Fig. 4a and 4b is the same as described above on the basis

of Fig. 3.

15 Fig. 7 shows schematically a cross-section of a
| preferred_embodiment of the arrangement 21 (in Fig. 1)
for the proﬁuCtion of the-variéble ailr pressure. This
arrangement is contained in a hdusing.7l. A membrane
72 which has a core of sheet steel 73 is arranged in this
20 housing. An oscillation of the membrane 72 is brought
about with an electromagnetic drive assembly which contains
a magnetic core 74 and a magnetic coil 75 and to which
is apélied a suitablelalternating current. - Thereby there

results in the housing 71 a variable air pressure which

o



Fig. 4a and 4b is the sane as described above on the basis of "Fig. 3. 15 [ a4
Fig. 7 shhows schematically a cross-section of a preferred enbodi nent of t e
arrangenent 21 (in Fig 1) for the production of the variable air pressure. -
This arrangenent is contained in a housing 71 A nmenbrane 72 which has a
core, of sheet steel 73 is arranged in thig housing. An oscillation of

t he genbrane 72 is brought -about with an ePectronagnetlc drive assenbly
whih contains a magnetic core 74 and a magnetic coil 75 and to which is
applied a suitable alternating current. Thereby there results in the

housi ng 71 a var iiablapmiiedries swoe cultethes of the- apsarppls eth tacdowdance
cuvettes of the apparatus in accordance with-the invention via conduits 77
and 78, respecti with g inyeqitdnn yimesandoidksy74 apdi ¢8) xespectiorelyish
time of the-air pressure which can be produced with the 5 ar r angenent
shown in Fig. 7. The air pressure varies between +2 and -2 mllibar, and

it iati ith t h i
Frequency of about 40 A8 TG SRGPRI REPERAHFaLaEsh: FY %‘c%%g‘%é‘f%%%%e% “for
examle, wth 2 sl g ‘é?’%]% &tes.l,gpe Ohi 0 0ad 87 bloglBlh WhEP 0 @ fixed

reagent vol ume of
5 . arrangement shown in Fig., 7. 'The air pressure varies

between +2 and -2 mill:.bar, and its varlatlon with time has

t

approx:.mately the form of a sine wave with a frequency of about 40 Hz.

The working example described above operates, for
example, with a sample volume of 100 or 200 ul and with

10 a fixed reagent volume of 200 ul.



S A nethod for neasuring the coagulation tine of a bl ood sanple,
: s net hod conprises noving a sanpl e- reagept—mixture T a stationary
' A te in such a way 5 that the m xture fl ows round a
-sharp edge forned by faces of a partition of tnmﬂpﬂﬂ‘[ﬂﬁ“ﬂmmﬂi secting at
- an-acute angle, the edge projectingimto the c L WINer eby+a clot forns
~.on the sharp edge. 10 2. A method according to Claim1, wherein the - -
m xture is noved by air pressure. 3. A nethod-according to Caim]l, ol
mherehhtﬁyhgg@inning of the measurement of the coagulation tinme is
“detecte y 15 deternmi ning a change in the absorbance which occurs as a
result bf tHe mefhad FepnMearidgdite (wagd s imeavd #hich is measured
with Sﬁid&d é)ﬁi:}imd &f dl-\il\?&ﬁ Mwhi.iemf i 0 vt edgampi@®- 4. A et hod
according to aiml, erein the formti of .a clo i.ch forns on the
edge | & RERY Y RaEhS nsgt?%leorbabrgor%ua‘;r)\ecnheteofuf e ctslila\rg]plw(?—yr eagent m xture
W t hsa smcorichdeuimipire i Ghavsibadk pasd ot arpunde abeetet e, sai d beam of
i ght  pagsd Nl & Syt Op 24Kk DSF Wfﬁiﬁﬁﬁm B the ARARRAMGHE-T O

measuring the coagulation time o _ L, ,
- secting at an acute angle, the edge projecting into the

cuvette, whereby a clot forms on_the'sharp edge.

10 2. A method according to.Claim 1,'whereih'the mixture is

moved by air pressure.

3. A method-according to Claim 1, wherein the beginning

of the measurement of the coagulation time is detected by
15 determining a. change in the absorbance which occurs as a
| result ofﬂthe addition of the reagent to the sample, and

which is measured with a first beam of lighf which passes

above the edge.

20 h. A method according to Claim 1, wherein the formation
of a clot which forms on the edge is detected by measuring
the absorbance of the sample-reagent ﬁixture with a second
.beam of light which passes through the cuvette, said beam .
of light passing close to and below the edge.

25 o .

5. An apparatus for measuring the coagulation time of a

blood sample, with a cuvette for receiving the sample and.

-at least one reagent, wherein the upper part of the cuvette

is divided into two chambere by a partition and wherein the

30 'partiﬁion has a sharp edge whicﬂ is situated at a distance
from the bottom of the cuvette and which is formeé by the

intersection at an acute angle of faces of the partition.

L

«

o4

«i)

8



bl 0od sanple, with a cuvette for receiving the sanpl e_and._at least one

reagent, .wherein the upper part of the cuvette is divided into t chanbe
by a- partltlon and .wherein the 30 partition has mmmm' “Mh is -
situated at a distance fromthe bottom of fhe cuv f or med\_

by sthe intersection at an acute angle of ﬁgces of the* partltlon 12. 6..

\rpparatus according to Caims5 wherein one of the chanbers in the upper'

of the cuvette is connected via an openlng wi th an arrangenent with
mhlch t here c%n be pro- duced a vari abl e ressure with mhlch a:liquid
contai ned 5 i A+t heABUPBPRE2EYR BECAEILDE fﬁmeEVthﬁTe%ﬂ 7¢ of o ?% S0
hi gh that no ahémbéﬁsfhﬁwmﬁéeﬂbyebeﬁueenoftthadcﬁhetﬂdgﬁs donnedtedppbd at US
according to Clal copt aj a first_Ligh ree. d first. light
Fecel ver uhi chiapBenloyin 2R BLbEnPapbhs i tH kndCH FReRECody e ril
first-beam of dhcght acvaniebhe pivnpraesure svithgwhighun chianid recertainedy

the first Lighh %ﬁsebu%wasssﬁ Baraygsdtbﬁeﬁuvﬁatﬁwéﬁl slffﬂ&§t1 of s,
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110 10. A method for measuring the coagulation. time of a blood sample
substantially as hereinbefore described with reference to any of the Figures

of the accompanying drawings.

i .11, An apparatus for measuring the coagulation time of a blood sample.
15 substantially as hereinbefore described with reference . to,. and as shown in;

any of Figures 1. 2, 3. 7 and B qf the éccompanying drawings.

12, . An apparatus for measuring the coagulation time of a blood sample.
substantially as hereinbefore described with reference to, and as shown in,

20 Figures 4a to 6b of the accompanying drawings.
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