WD 00/ 7664 1 PCT/ GB00O/ 02259 10 MAR 2004 DESCRI PTION M XI NG APPARATUS AND
VETHODWORGRMGHZNG The present invention relates to an irrp;,ewcfchﬂgjn?%gg
apparatus and a nethod of m xing. Mre particularly it relfate an

i nproved apparatus, instrunent and device for conducting an assay and the
assay methodology. In a particularly preferred enbodi mer @tﬂﬂm to a
device suitable for use in assaying anal yses, for exanple glac

proteins, in sanples such as, for exanple, blood. A person skilled in the
art will however appreciate that the principle behind the invention can be
applied to solve a mxing problemin a nunber of different apparatus,

i nstruments or devices. The am&%mdevel oped an apparat us,

i nstrunment and device for co ssay, as disclosed in

PCT/ GB98/ 03586. The apparatus conprises a first inlet, a second inlet, and
an inlet port, t@ﬁ&ﬁﬁﬁ%&&@NMﬁﬁO@@@mXMto each of said
first and se%%hﬂd inlets such that the port can be brought into liquid
comuni cati o | prieseaCinventien réiftddio g s r.ed: inl et _port
accomodating a filter neans adﬁlg} or a @?ﬂ%@g%gﬁg’?ﬁié@%{@ﬂ'ﬁ%?nﬁ@the cour se

of condithfd Amidpdy to, for exanple, deternmine the presence or absence
of one or nore analySes in a sanple, the sanple is

More particularly it relates to an improved apparatus, instrument and
device fo_r_ conducting an assay and the assay methodology.

In a particularly breferred embodiment it relates o a device suitabile

_for use in assaying analyses, for example glaciated protéins, In samples such
as, for example, blood. - |

A person: skilled in the art will however appreciate that the principle

“behind the invenfion can be applied to soive & mixing problem in a number
of different apparatus, instruments or devices.

The applicant has developed an apparatus, instrument and device for
conducting an assay as disclosed in PCT/GBY8/03586. The apparatus
COMPprisgs a first inlet, a secand inlet, and an inet port, the inlet port being
moveable relative to each of said first and second inlets such that the port
can be brought into liquid communication with each inlet in turn as required,
the inlet port accommodating a fiter means andfor a binder retaining means.

In the course of conducting an assay 1o, for example, determine the
presence or absence of one or more analyses in a samplg, the éampie is

separated into a first component fraction and a second component fraction,




separated into a first conponent fraction and a second conponent fraction,
10 MAR 2004 2 the second conponent fraction being obtained by eluting a

conponent "held" on the binder retaining nmeans fromthe bi f IR, NQ
means. The applicant has determ ned that the elution step .ﬂmm égﬁlf

elutant fills the second inlet under gravity, gives a non-honpgenous
sanple (due to the formation of an elution gradient in the second inlet)
which results in inaccurate readi ngs when the sanple is "read" in a
nmeasuring instrument, such as, for exanple, an instrument conprising a
n1croprocessor operable via a keypad, one or nore light emtters and one
or mor dheisgsend soaopest fractinrs being obiaingd ibyealutinga sompsyest theld! on the
convertor and neans for connecting the instrunent to a power source. It is
an ai mhihdehetginisgeneansfrent therbindepretainihg meanspl e net hod for nmeking a
gravity fed fraction honogenous and nore particularly to provide a modi fied

apparat us, iTis appRInt hagld@terﬁﬁﬁe@métam@@moﬁfst@@iﬁ %mhrtae%ﬂﬁanﬁfniaeméod In
accordance with a first aspect of the present invention there iIs provided

an - APRARNH ISP IRESArANiE bibed 8noRdmBBYRARILSARbR! (Y8 1b r Rlithafton/dt' St

and secon ets |'ea

chanber { bein fynne d accomm at n a filter means
or - bi it ebBbH drfigNt B3Rt s2BRBY e utigE restle JRGHAAIS Tordnge whe a1y
of neans for breaking the surface tension of a drop t ensure it |eaves
the i nltMpIgs "reRd” %@&%ﬁ&%@mmﬁ&mgpt SHeb g, fQiIQ?ﬁmFﬂ%aﬁrh@ﬁﬁ'ﬂﬁm in that’
the apparatus further conprises a paddle for mxing a sanple in a chanber

sai d peedapRsiog Apnicromgcessugperableotia pikeypatl cane ocmone tightadémittecs andat t he
paddl e is capable of undergoing a reciprocating notion.
one or more light detectors, a display and driver, an analogue to digital convertor and
means for connecting the instrument to a power source.

It is an aim of the present invention to provide a simple method for making a
gravity fed fraction homogenous and more particularly to provide a modified
apparatus, instrument and/or device capable of performing such a method.

In accordance with a first aspect of the present invention there is provided an
apparatus comprising an inlet port movable relative to each of first and second inlets
which are or lead to first and second collection chambers, said inlet port being a
funnel and accommodating a filter means or binder retaining means, the apparatus
incorporating one or a plurality of means for breaking the surface tension of a drop to
ensure it leaves the inlet port and enters the first or second inlet, characterized in that
the apparatus further comprises a paddle for mixing a sample in a chamber said
paddle comprising a magnetic or piezoelectric material such that the paddle is
capable of undergoing a reciprocating motion.

It is another and independent aim of the present invention to provide an

apparatus, instrument or device, capable of mixing a sample for an assay in which an




It is another and i ndependent aimof the present invention to provide an
apparatus, instrunent or device, capable of mxing a sanple for an assay in
whi ch an 10 MAR 2004 3 analyte is detected by a spectrophot¢ ' D%
and/ or a conponent for use in achieving this aim The paddﬁgfhg¢&5gzg I'se
a liquid moving surface and neans for, 3supporting said paddle in or over a
chanber such that the paddl e can undergo a reciprocating notion in the
chanber. Preferably the nmeans for supporting the paddle in or over the
chanber conprises a pair of arnms extending fromthe liquid noving surface.
Preferably the paddle is T shaped. Mre preferably the fluid noving surface
has an 8p@iied§ dedpsigd byrresre¢ropheteughiosmeans andidsia carspanentfopusein | n one
enbodi ment, the paddle conprises a magnetic material and is caused to ‘
under goaghie@sgphiseimi ng noti on by an el ectromagnetic nmeans such as a

sol enoid. |n another enbodinent, the paddl e conprises a piezoelectric

mat eri al andThe padélesedyicomiiriter g fiquid rm@\viﬁ%@gﬁhbégmmhé@:ﬁs fsigigpartirereal i sed
current. O course other nechani sns coul.d be used to effect @a reciprocating

mot i on. saifTEdRle of ler! mB@tﬁs@{}?ﬁﬁ%ﬁhéﬂéﬁ%ﬁé?ﬁge@% a%&@&é&%@

extending ‘therefromto define anber, sail risi s, for

exanpl e,_anai. , Which support the paddle. Preferably the chanber
o8 eRlsadnBts.

is an o e preferably the chanmber is part of a carousel or

cassette.
Preferably the means for supporting the paddle in or over the chamber

comprises a pair of arms extending from the liquid moving surface.

Preferably the paddle is T shaped.

More preferably the fluid moving surface has an opening formed therein
through which a light beam can pass.

In one embodiment, the paddle comprises a magnetic material and is caused
to undergo a reciprocating motion by an electromagnetic means such as a solenoid.

In another embodiment, the paddle comprises a piezoelectric material and is
caused to undergo a reciprocating motion using a localised current.

Of course other mechanisms could be used to effect a reciprocating motion.

Preferably at least one chamber comprises a base with sides extending
therefrom to define a chamber, said sides comprising means, for example a pair of
slots, which support the paddle.

Preferably the chamber is an optical chamber.

More preferably the chamber is part of a carousel or cassette.

According to yet a still further aspect of the present invention there is provided

an instrument adapted to receive an apparatus as described above, said instrument




According to yet a still further aspect of the present invention there is
provided an instrunent adapted to receive an apparatus as descri bed above,
said instrument 10 MAR 2004 4 conprising neans for causing sﬂa %&Iﬂ@@g
undergo a reciprocating notion in the container. Preferably sald r
causing said paddle to undergo a recip?ocating notion is an el ectromagnetic
nmeans, for exanple a solenoid. According to yet a still further aspect of
the present invention there is provided a device conprising a reading

i nstrunment conprising nmeans for driving a paddle in a reciprocating nmanner
in an apparatus conpr,ising an optical chanmber. An exanple of an apparatus
and i nSOTRRSING MGaRs fonradding §ajst Rardle to ypderad-m keciiocating agliosdiarihe
invention are described in International application PCT/GB98/03586. The
appar ataghtainer.i nst runent described in PCT/ GB98/ 03586 are susceptible to a
. nunber of other problens common to devices which are used in assays. Thus,

-a  separ at Prafatably sdid heshriy fobbeusing tshicpaeie a6 uptieiditea e8fIpfcdatihy Pe
described in PCT/ GB98/ 03586, namely one in which a sanple or sanples are

pr esentragtidrisah eiee&brrw@&icfn@é AL RH Ampie jgaccur atel y positi oni ng
the sanple relative to, Tor ex%mil e, orggboraogrr@?g&gf the |light WO 00/ 76642

\FA)hCT/c ?ﬂg{(gzﬁo@%ﬁ?ﬁﬁg%@%@ﬁ@ éstp%rcf oﬂ?‘% &H&geﬁtringgﬁt?oAf % istrt'o%? ed °
a device comprising a reading instrument comprising means for driving a paddle in a
reciprocating manner in an apparatus comprising an optical chamber.

~ An example of an apparatus and instrument which can be adapted in
accordance with the present invention are described in International application
PCT/GB98/03586.

The apparatus and instrument described in PCT/GB98/03586 are susceptible

to a number of other problems common to devices which are used in assays. Thus, a
separate and unrelated problem with a device of the general type described in
PCT/GB98/03586, namely one in which a sample or samples are presented to an
instrument for reading, is one of accurately positioning the sample relative to, for

example, one or more of the light




if reading errors are to be avoided or at least minimzed. Thus it is an
I ndepewdenit’seizm of the present invention to provide a depd-gepplibek enabl es
accurate readings to be taken. According to this independent aspect of the

present invention there is provided a device, conprising iaﬁ M@grm@t for
readi ng one or nore sanples, and an apparatus for presen!| g or

nore sanples to the instrunment, wh&rein the positioning. of the one or
nore sanples into a reading position is achieved using tw phased

r ecogni emdtters Erel 6me oprmseqﬁghee@m&éﬂsomh@h%agaw%hutrbhbﬁﬁqs mdaigast two
ns

I ndependent micro switches. A first switch infor the | rument that the

o P anmohieGng oS A% AR SRR TS act i vatcd by

. alignmen N Cro sw ‘is activated by an
"element” on__the_ apparatus and this constitutes the first phase of
detecti on. Pr&US hs$ phtihdependaniainonf the prggentanvsntion o proyjidetd ng nenber
whi ch depresses a board nmounted micro-switch via a rocker arm assenbly.

The rocHevicanwhigbtermiblenacayels AFRANGEYo ¥ Rkehn the horizontal location of
the switch on the circuit board. A Second switch on the instrunent serves

o e o oo BEIOB T B SRS s bR P
PCT/ GBO%{_é)VZéBS r—% Odclav\ﬁcRe,zggﬁnprising an instrument for reading one or more

sampies, and an apparatus for presenting the one or more samples to the

instrument, wherein the positioning of the one or more samples into a

reading position is achieved using two phased recognition.

The two phased recognition preferably ulilises at least two.
independent micro switches.

A first switch informs the instrument that the apparatus is within range
and a second switches confirms precise alignment.

A first micro switch on the instrument is activated by an “elerment” on
the apparatus and this constitutes the first phase of detection. Preferably the
elemgnt on the apparatus is a projecting member which depresses a board
mounted micro-switch via a rocker arm assembly. The racker érm éctuation
overcomes any error in the horizontal location of the swilch an the circuit
board.

A second switch on the instrument serves as the “fine tune” and is

activaled when the instrument reaches a precise (as opposed to general)

lpcation on the instrument.




6 In one enbodiment the two members of the switch are a notch in'the
out er nY§X 004F42 of t he apparatus, nore particularly a cargﬁﬂmﬁfm"gassette
type apparatus, and a resilient nenber or armon the instrunent. ﬁhen t he

carousel or cassette type apparatus noves into position 1@%%296{2‘2
menber or armnoves froma position in which the nmenber¥i . its
unbi ased position thereby deactivaténg the switch. This two stage
recogni ti on makes assenbly easier and increases the robustness of

operation. | tinabrewembodivest theaweasemiy i : rousel
device of the type disclosed in PCT/ GBQ%%@S%%‘BR{:?%@ggfoégﬁﬁé‘ggt hat there

are a pl | S ' . JMre preferably there are four such

swi t ehes t%tﬂg%)ghﬁ%\g ggg}ﬁ%hgﬁﬁﬁ'rﬁpée Ieiipdy & earoyesbreresseiea devi ce
of the general type described- in PCT/(GB98/03585 is how to achi eve good

r eadi ng3YRPERPAFRINA R AigSHioRt meffaETaTtarf ac theomsirukwnte ¥dagph ehén the case
of di abetes nmanagenent it is desirable to determn ne the pefcentage of

bl ood haengselvrcagbie typatapparalRGnatesintd %E§iﬁoﬁ‘?ﬁ?ﬁ%§r;nw&&gﬁg®é§r esults

need to be obtained and a conpari son nade et ween |l e

bet ween 26 ARA [of d aenogl obin.. Traditionally anal yses
are rreas(ﬁragg{ at asg%ﬂ%m%ﬁ%@\%ﬁcﬁ &ﬁ@%‘g‘b@f lst)?‘aﬁﬁaéﬁjétﬁéﬂ‘tb?%@i ns
cont ai nbrg)%. hae{Heﬁ'i Bma t this peak frequency is around 405nm The applicant
has det &FHRIYRGEPY Hvahing Wigyawitthant advant ages WD 00/ 76642

s

This two stage recognition makes assembly easier and increases the
robustness of operation. It also improves the ease .of use.

In the case of a carousel device of the type disclosed in
PCT/CBS8/035886, it is preferred that there are a plurality of such switches;
More preferably there are four such switches Iocatéd 80° apart. -

A separate and unrelated problem with a device of the general type
descﬁbed- in PCT/GBS8/03586 is how to achieve geod readings when
guantifying two different fractions.

For gxample in the case of diabetes management it is desirable to
determine the percentage of blood haemoglabin (Hb) that is glaciated. This
means two assay resulis need o be oblained and a combarison made
between them. For example between glaciated and non glaciated
haemogilobin.

Traditionally analyses are measured at 3 peak frequency. Inthe case
of glaciated proteins containing haem pigment this peak frequency is around

405nm. The applicant has determined that there are signifitant advantages




PCT/ GB0O/ 02259 00 MAR 2004 7 to be gained by making the neasurenents off
peak, MMM/ H642he case of gl aci at ed haenopgl obi n prot ei n, pEt/cRed/NEREN

415-460nm nore particularly still at about 440nm This frequency range
corresponds to be shoul der of the absorbance verses \/\/av?ge(zgmw for
haenogl obin. The 440 rimfigure 1is the preferred wavel ength. ends

the -li near response to cover a w dér and hence nore useful range of
haenogl obi n concentrati ons. According to this independent aspect of the

present tonbeysined byemaking ther mezdedemeritd BRODEAH. St 8 The g Be %

gl ycation of blood conprising separating a blood sanple into a .first

Cocond GhanEet hanERBhR Ao A elluse Ny B8 Pl wai Bl el o

det ectigﬁl uant j fyi ng &lhe anal yte by spectrophotonetric nmeans at between
405 nm dabﬂi‘é MiHNolidisrerdehey jange camesponds tenbeTsowlder op tek "
measur enment avoi ds conplicated calibration procedures, both™i'n production

and on- gahsugbamce versks ladeldrigth sgrepsebt habriodlodine THREAAE h%ﬂ@ﬁﬁ@f an

i nstrument and when conparing tests between TInstrunents that“there is a

s SRR SEOBRARY, YTE s R B AR e ot 1
gl yoatlier ARELHESIeS Al Wee W NGsh ok hpeSmioHiDconeANUBoRS r osponce. cur ve.
#’Rgl ¥ggt_g”§n for this is that the slope of the |inear response P o

According 1o this independent aspect of the present invention there is
provided a method for determining the % glycation of blood comprising
separating a blood sample into a first component fraction containing one or
more non glaciated proteins, and a second component containing the one or
more glaciated proteins, and detecting/quantifying the analyte by
spectrophotometric means at between 405 nm and 460 nm, more preferably
at about 440nm,

The ‘“off peak” measurement avoids complicated calibration
procedures, both in production and on-going in the field. 1t is essential for the
periormance of an instrument and when comparing tests between
insiruments that there is a linear response between meaéurement and
conceniration of absorbi?{é substance, 1t is equally important that the range
of finear response is wide enough so that measurement of, for example,
both glaciated and unglycated fractions can be made on & linear portion of

aresponse curve. The reason for this is that the slope of the linear response

will vary for a number of reasons from instrument to insirument. Also the




will vary for a nunber of reasons frominstrunent to instrunent. Also the
WD 00/ 7e84@/1eedt/ GB00/ 02259 10 MAR 2004 8 slope of the Ii se will
al so vary within an instrunment as a function of tenperatﬁ?@bo%ﬁﬁgs?%’gr

environnental factors. However, the nature of the calculafi
oL PMAR 200+

glycation is such-that, within a given instrunent, the sl
response cancels out. Variations in g ope do not therefore effect the
result either within an instrunment or between instrunments, as |ong as

si gni fi cagibpe banesirdess r eriod,of an assay. An
r emai ni ng v%ri ation betﬁ”#ﬁ@"ﬁdﬁ%ﬁ%?@@ﬂﬂ%%@i@eﬁﬁ% ncdied usi ng

ca cali brd%t,(% f%ﬁﬁt estagl i shed duri ng initial set up at manufacture. The
use of a NarrBw Bang COOHIEY BNYFRImepial daciess.aHpwever, thespanse ofte as t hi s

nears the absorbance maxi mum of haenogl obin the range of response is

reduced. CRiFdlation ioéSagiyeadiontisisschdhat vilrn %y@bemi;h@r@hem,%é@ﬁg% m

sensitivity. The selection of suitable band pass filters away- t he

absor banQﬁmﬁﬁéﬂﬁﬁs‘éecaﬁﬂﬂb‘iibhﬁe@a}igﬁ?ﬁyﬁ{ g@pgﬂgopga ﬁ@_giége %@%rtlkl ng range

of the response allowi ng the elimnation ith€d above.
The redu epsiti Vi i s then offset by achieving a high signal to noise
ratio onqgggﬁde St 8’:“% & F'!fﬁi%?nh%e?%@@ ammirumesisatas jongblbem with a
device of .the general type described in PCT/G98/03586 is ensuring

accur acy S@nifigat shenge ddempicigocar bierithy etk (FVas)adda? MARyTUM ,
remaining variation between instrument_s can therefore be equalised using
a calibrated offset established during initial set up at manufacture,
The use of a narrow band of wavelength produces a linear response

but as this nears the absorbance maximum of haemogiobin the range c;f
response is reduced. This is because at this point the system is at its
maximum sensitivity. The selection of suitable band pass filters away from
the absorbance maximum de-sensitises the system and exiends the working
range of the response allowing the elimination of slope factors described
above. The reduced sensitivity is then offset by achieving a high signal to
noise ratio on the detector electronics.

. A separate and unrelated problem with a device of 1h;e general type
described in PCT/GB98/03586 is ensuring accuracy of readings and keeping

critical vaiugs (CV'%) to a minimum.

The applicant has demonstrated that a major factor effecting critical
values is ensuring ali of the sample is collected for measuring. Thus where

small volumes are measured as much as 8% of the 1otal volume can be lost |




The applicant has denonstrated that a major factor effecting critical
values is ensuring all of the sanple is collected for neasuring. Thus where
smal | vol unmes are neasured as much as 8% of the total vol umegc be | ost 10
MAR 2004 9 in a single drop. A separate and unrel ated probl e%@r}bﬂﬂﬁm ce
of the general type described in PCT/ GB98/03586 is the problem of ensuring
the apparatus is firmy held in -position in the apparatus when readi ngs
are to be taken. The Applicant has resolved this problem by careful design
of the apparatus and instrument. Thu® in one embodi ment the carousel

appar at us inegngeadrop. tapered circunferential ring and the instrunent
conprises spring clips which pull the carousel downwards preventing

wobbl e. The sBBLAtd BUENIH e | | 0 lnvention
W now b SERarto YA YRt frosfi i » ESRETATAG BRERE Wb edatbed il ce
of t escribed.in PCT/ (GB98/ 03586 .and thod of. assaying
gl ac E?gﬁ%%bﬁgﬁggﬁ g‘% @E%Qlem RLERBYIG IS shRarp L§H§%rrpﬁ@neﬁp I PogitigRB hect i ve
Vi ew tgf an aqg)ﬁar a}\;t us accordi ng{ to one aspect of the invention; FIG 2 is a
par t i P 2DPErFtHR When reRdiIgs #re teihg takeRpparatus: FIG 3 is a perspective
view of the base portion of the apparatus of FIG 2 show ng the paddle of
t he i nventThmApplicanthas resolyed this psplalem by caiedu desigmof thetappaeatusfand use
wi th an apparatus as
instrument.
Thus in one embodiment the carousel apparatus comprises a tapered
circumferential ring and the instrument comprises spring clips which pull the carousel
downwards preventing wobble.
The main invention and various independent aspects of the invention will now be
described, by way of example only with reference to a device of the general type
described in PCT/GB98/03586 and a method of assaying glaciated and non glaciated
haemoglobin fractions.
FIG. 1 is a perspective view of an apparatus according to one aspect of the
invention;
FIG. 2 is a partial sectional view of the Fig. 1 apparatus;
FIG. 3 is a perspective view of the base portion of the apparatus of FIG. 2
showing the paddle of the invention; and
FIG. 4 is a perspective view of an instrument for use with an apparatus as
illustrated in FIGS 1 to 3.

Referring to Figs. 1 and 2 the carousel apparatus 31 comprises a base section 2

of clear plastics (shown in detail in Fig. 3), a top portion 6 and a funnel portion 32. The




ilFustrated in FIGS 1 to 3. Referring to Figs. 1 and 2 the carousel
apparatus 31 conprises a base section 2 of clear plastics (shown in detail
in Fig. 3), atop portion 6 and a funnel portion 32. The 10 W&lﬁ&ﬁ/ﬁhﬂ
funnel portion 32 is nade of a hydrophobic plastics and has a R:ln lf
| arge aperture to sinplify enptying of reagents therein. It has an outl et
34 which directs the liquid into the optical chanbers 3 and 5 when the
apparatus is rotated in an instrument. The outlet 34 includes a frit (not
shown) which frit serves to retain particles such as, for exanple, an
amn i hial g I ' serves
2 e & RflroBPbbIC AT, drid has Ul o larde Aptyflte

as an inlet port has an annu rom The rim

WO 0 P 0 2004 ~ 11 36 partially overlies
aperSérég'gélﬁ}ﬁ,e%%gcéf?{égggwsré@e%ﬁﬁt he top portion 6 of the apparatus such
t hat tubes, verticall i sed i.n.the apparatus cannpot pass _'through the
respect i vzt RaRpp @Pb?yﬁﬁt\“ﬁﬁ&l ﬁ@e%taélﬁ% dﬁ'é'gip'ﬁt%ﬁ"él‘?%ﬁégcmrﬁheﬁ%an?’ @c‘@ggléd
portion 38 of the annular rim Projecting fromthe underside of the funnel
i s atbe @ppatys isvolatedrinlae instrimgnhdiisceutist 3dvinclodes adrib(ned shows) shichs
connected to the instrunent 24 which has a nmale nenber 50 adapted to
engadat $drved keretainepartiolesrsuGh dso farsexaneplé pam eming paehyeitona ddarose el ati ve
to the instrument 24 such that the base portion 2 and top portion 6 of the

affinity matrix. The funnel 32 which serves as an inlet port has an annular rim 36 with a

recessed portion 38. The rim




apparatus 31 which together forma carousel rotate around t'he funnel, the
annul awartiermeg® of the funnel serving as a guide neans. Tperkasfepestion 6
of the apparatus is nade of a clear plastics, is generally annular in shape
and is divided into a plurality of conpartnments. As canﬂgg hﬁ%R Zg Fi g.
3 there are two optical chanbers 3 and 5, a third chanber 4, r-receiving
waste froma wash step, which thirdlthanber is disposed between optica
chanmbers 3 and 5, and three additional chanmbers 40% 42' and 44' each

housi ng 36 parighyovedlibe apEResss 4021085 S$ 44%m&2in ﬁg%%ﬁ‘émaéw'g%g g?ée di sposed

bel ow apertures 40, 42 and 44 in the top portion tus 3 1.
are arr t ubes are,presented. to the user when the
car ouse%?qﬁﬁgt%%ﬂggégﬁjpﬂregg%jn%@g ‘?‘?Bﬂs?i ‘rﬁ  SFPRIAlYH ERBRP PASRDer s have

a curved outer wall 52 and a curved inner wall 54 of optical quality,
whi ch hdPUSE ike regpeCciveaPETiurasEDNt b apertinest aeneligndd withtissgh t he
sanpl e in the chanber to photodi odes at the other side ther&cf, WO 00/ 76642

12 PCT/ GEOSESRPH6ribA thmpmmﬁhngh@mm 3 déreﬁ@@ioﬁfhé?r ought

into liquid conmunication w.th the outlet 3 Punne port 9.

From ¢ na hirHie ASErCR) Wil AR e ASalterofe 91V leaneehinBar 5o whi ch

sits within a circunferential channel nenber 60 forned on the outernost
wal | 62 HFODRBCIRAHAINEE ingteesnt 24 vdiich hasisngialaimemhben50 Adepietnocat i ng
channel 66 which extends from
: engage 1. The male member 50 holds the funnel in a fixed position relative
to the instrument 24 such that the base portion 2 and top poriion 6 of the
apparatus 31 which together form a carousel rotate around the funne! the
annular ;—n 36 of.the funnel serving as a guide means.
The base portion € of the apparatus is made of a clear plastics, is
generally annular in shape and is dividéﬁ ;r:té a ;nlurality of compartments.
As can be seen from Fig. 3 there are two optical chambers 3 and 5, a third
chamber 4, for receiving waste from a wash step, which third chamber is
disposed between optical chambers 3 and 5, and three additional chambers
40", 42' and 44’ each housing a reagent tube. These chambers 40', 42' and
44', which are disposed below aperiures 40, 42 and 44 in thé top pottion 6
of the apparatus 31, are arrénged so that the reagent fubes are presernted
to the user when the carouse! is in the appropriate position in use. The
optical chambers have a curved outer wall 52 and a curved inner wall 54 of

optical quality, which hei‘p focus light from the LED's of the instrument 24

through the sample in the chamber to photodiodes at the other side thereof. .




t he C\hﬁ&ﬁe' menber " 60 in outernost wall 62 to the top face 68 of the
i nst rUHeRTo%2 al | ows the gui de nmenber 58 to be insertededbaodMesehannel
menber 60 when the apparatus 31 is connected to the instrunent 24.

A
proj ecting menber or tab 70 on the knurled edge 72 of th ion 6
acts as an indicator neans, denoti na the position for Ioiﬁ MAFf bb’l-
apparatus on the instrument and sefd¥es to assist in the turning of the
apparatus. The base portion 2 is connected to the top portion and the

funnel por t FBRN SPfisal shambera fetaf b brovest inioa BcEoPfnifigatign surface 78

of the top portion 6. The instrunent illustrated in Fig. 4 has been

et Fument 15 provt ded i T TR e 8 R e SRR e 1 o

instrument is provided with a power nage

that t h@ahisd LH%{]% onnected to, for exanple, an external dc

suppl y or 3 cr%r a ?g%SQg%\dE?‘% PytwamRly fremstthemutermastwaiifled with a
com"runiﬁ)ﬁ ti%n system such as, for exanple, a 88232 thereby providing neans
for se ?’F\% Qﬁﬁproéﬁ%m3i’9n@1QVGSO'OEm?SBlﬁhEEEﬁQBMHWa%ﬁ%u%f@r%ﬁl2004

i nstructions and down | oading data. Significantly, the neans for receiving

T e, Somt i o S Sl MRtk |
64 of the instrument 24. A communicating channet 86 which extends from
the channel member 60 in outermost wall 62 to the top face 68 of the
instrument 24 allows the guide member 58 to be inserted into the channel
member 60 when the apparatus 31 is connected 1o the instrument 24.

A projecting member or tab 70 on the knurled edge 72 of the top |
portion 6 acts as an indicator means, denaoting the position for locating the
apparatus on the instrument and serves to assist in the turning of the
apparatus.

The base portion 2 is ccnrnected 1o the top portion and the funnel
portion sits in a channe! 76 formed by a step on the top surface 78 of the top

, poriion 6. |

The instrument illustrated in Fig. 4 has been designed fo-r use with a
basic apparatus as herein before described. The instrument is provided with
@ power management and monitoring circuit so that the instrument can be
connected to, for example, an external do supply or a car battery.

Additionally, the instrument is provided with a communication system such

as, for example, a R8232 thereby providing means for sending and receivirig




The floﬁﬁwﬂ %‘ge annul ar recess conpri ses a ranp 82 on a part thereof.
W thin P36t %r nost si dewal | 62 of the annul ar recess i $CI/GHWNIRSS nenber
60 and extending therefromto the top surface a connecting channel 66. In

use the basic apparatus is inserted into the annul ar recag_ AADY ot gni ng
gui de nmenber 58 of the apparatus w th connecting channel ??@m@i he

apparatus is connected to nmale mati ng’ nenber 50 via its female mating

menber 4 he. qui de nmber 58 can thus enter channel nmenber 60 such that
it can bgnﬁ%lféfog& a@ﬁ%fﬂqa&mwmst tube is directed up the ranp 82 and

out of its aperture 44 since the recessed portion 38 of the annular ring
36 is aligned SignHicenty atier meezms 1ot reBERiRP fhd I%}é}g qgtéﬁ%ﬁ%ﬁé§ in
I ch er gan the

liquid comunication with the-first optica I'rst step

00 o st el Ut on AONER oY Pl By o T 0B s lemast s hen on-

90 a wash solution is prese

t ur ni ng e aratus thaqugh a further 90 tube 40, the el ufing solution,
is prese éﬁy§%ﬁﬂnpﬁvgoﬁﬁﬂﬁgwaﬂﬁ@-appropriate reagents are presented for
each step of the assay process. Having briefly described the favoured

basi ¢ appar at uEheafiebriofdhe anaokr rddees @chfdls@ds BMBES RSt i k at the
| mprovenents. WO 00/ 766422 PCT/ GB00/ 02259 10 MASEQ)OO4 %%m#egg'sted an
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80 and extending therefrom to the top surface a connecting channel 66.

In use the basic apparatus is inserted into the annular recess 80 by
aligning guide member 58 of the apparatus with connecting channel 66 so
that the apparatus is connected to male mating member 50 via its femalé
mating_member 48. The guide member 58 can thus enter channel member
60 such that it can be rotated. On rotation a first tube is directed up the ramp
82 and out of its aperture 44 since the recessed portion 38 of the annular
ring 36 is aligned with the aperture. in this position the outiet 34 is in liguid
communication with the first oplioal chamber 3 and the first step of the assay
can be conducied. By turning the apparatus through a further 80° a wash
sofution is presented through aperture 42 for use and then on turning the
apparatus though a further 80° tube 40, the eluting solution, is presented.
In this manner the appropriate reagents are presented for each step of the
assay process.

Having briefly described the favoured basic apparatus and instrument

there follows a more detailed look at the improvements.




an el wid wps@radi ent form ng when the glaciated fraction_was eluted off the
solid phase. In fact, it was found that the glaciated fFEE{TRINOREE el uted
a decreasing concentration as_the elution buffer percolated into

R Egpqr ops

of f

the optical . chanber 5. Tests indicated that the first c ﬂeMA
energing from the funnel 32 colle?aed in the corners of the optica
mx sufficiently wwth the nore dilute drips that

fol | oned. surenents taken before nechanical m xing of the
Ve L) ap TRARERAS Brbeiec o B BOp bRt cor ded post

chanmber 5 and did not

in

sol uti on showe

m xi ng. ‘"To overconme this

and t henusietion ghadiehfidmeing WReRk

optical chanber. The appli Cant so?%?gé"lt'%%td;)?%ﬁﬁgh:ng%ytggpcg@g:’% gggﬁgi the

nunber ngd

: oaches mere used:., Retention of a stirring device was seen as
the major Pg@%ée F’bg%@‘ W@?Jﬁb‘@&th%’é’&(ﬂwﬁﬁed feagtion W@Sémﬁﬁheﬁﬁnto the side
chanber was seen as a possi bl e approach to overcone

wal | s of the optical .
t6ited hibtAeesFRG) Ment the

this pRORERASMATONsENation sethevehsionrbietri

paddl e was WO 00/ 76642 PCT/ GB00/ 02259 10 MAR 2004 15

chamber 5. Tesis indicated that the first concentrated drops emerging from
the funnel 32 collected in the corners of ihe optical chamber § and did not
mix sufficiently with the more d?!ute drips that followed. As a result
measurements taken before mechanical mixing of the solution showed
poorer pr?a?isioh and an “off set” from those recorded post mixing.

To overcome this problem it proved necessary to introduce a mixing

step.
However traditional methods proved unsuitable. Thus, for example,

the apparatus could not be shaken without fear of damage to the instrument,

and the use of a rotating fiea or oscillating ball bearing could damage the

, optical chamber.

The applicant solved the probiem using a paddie 100. A number of
approaches were used:

Retention of a stirring device was seen as the major issue to be
resolved, Attaching a stirring component io the side walls of the optical
chamber was seen as @ possible approach to overcome this problem. Two

aliernatives were investigated: In one embodiment the paddie was

problemit proved necessary to introduce a m xing

step. BoMbialvalvein theonmemet idds. Thnads dostt tabbeult PhKarily Horsxanpl e,
t he apparatus coul d not be shaken wi thout fear of danage to” the instrunent,

R




cli ppe@ %’%F 4Ehe side walls of the optical chanber and the paddl e was made
to vi brgte %4t he direction of the optical axis using anPeErecprorEgnet. A

hole in the centre of the paddl e provides a path for thi({}i 2 fromthe
LED. In another enbodi ment the paddl e was clipped over o s\a @-_aﬂﬂifhe

optical chanmber 5 and was nmade to v}llg)rate at right angles to the optical
axis away fromthe |light path, Both”these enbodi nents provi ded adequate

m Xi ng ce respnant,  frequency was found by adjusting the frequency of
an osci %ﬂgf’% OYFi ‘\?‘ﬁﬂd%wa"@wgéﬁ eRtieH ehambeyughd Hie meodle washeadever e stil |

a nunber of problenms with this approach. As the paddle nust retain
sti f f nede vibralegnithe chirectianoiitie optieaenay usiy ah WRFGHabRedCAAke the
ny

oscillation. This woul d have i rrpFi cations for a Eattgry oper at ed

component a1 e ik BRI BAM G A KR TPE e BatibeR ThediEDmeans  of

scanning the, freguencies would thus be required to hit resdnance and thus
ensure adeqdﬁtaé-1 &5 REbogimest Kk paddiepuaswiippet sveh atessidedifrthgsi onal
shape form ng was required increasing costs. An alternative approach of

usi ng a opttieal gheddber 5amdoaas nidte © QBHAEE] r@ﬁ%@ﬁgﬁgﬁg t%@ﬁggﬁa%d I 'ating
odi nent an

approach descri bed above. Thus in a preferréd e as' Il lustrated

in Fi 9. 3why®Rba the I 00 was retained in grooves 101 forned by
bui | di ng- upﬁ?he Si gy’m& WO 00/ 76642 16

Both these embodiments provided adequate mixing once a resonant
frequency was found by adjustin_g_ the frequency of an oscillator driving an
electromagnet. Though attractive there were still a number of problems with.
this approach.

As the paddie must retain stiffness a significant amount of energy was -
required to generate the oscillation. This would have implications for any
battery operated instrument,

Furthermore resonant frequencies vary from component to component
and with the liquid level within a chamber. Some means of scanning the
frequencies would thus be required fo hit resonance and thus ensure
adequale mixing. Since both components also had a 3~diménsional shape
forming was required increasing costs.

An aiternative approach of using a flat paddie overcame the problems
associaied with the oscillating approach described above,

Thus in a:preferred embodiment and as illustrated in Fig.3 a metal

paddie 100 was retained in grooves 101 formed by building-up the side walls




PCT/ GBOQAfZ&a® 102, 104 of the optical ‘charmber 5. The paddl e was able to
reciprocate with ninimal friction and could be forced & &RPMYPEET ough t he

solution, along the direction of the optical axis, usin | ect r omagnet
positioned bel ow the photodi ode on the outer circunfer eic@r}ﬁaa%b atten
noul di ng (described hereafter). Afpole 106 is provided to enable the | i ght
fromthe LED to reach the detector.” As very little force is necessary to

move t o addl L gL Ly less. _ener is required to drive the

el ectr onazgnet . %E}(Igéérgﬁhéér}%&%é “ifh‘zaﬁ Radgfe wee able ioeeinrocats Wit of t he
paddl e are rﬁgui,r ed to produce a visually honpbgenous solution froma

| ayer ed"HYBAIIPNANG €p1g beolomachin sEigeibawgh the solliion, slbngheepaddl e has

been denonstrated by positioning a web (not shown) on the underside of the

Lop_rouliteatiprior i bptthuss! necsh edforhiGngR L fondOKS) P! OVeen!

relates to the use of 2 micro-swtches in a is allows

the pre HHRTR} Lon of t apparatus 31 in the instrunent
24 Ond PR B G RF e R RGe ofabe Heter roadding Wasoriseed by a
featuri_ge[Slﬁ 1(ti n this case also the guide | nmenber) on the circunference of
the pl 2EFEGEI 1A hols 106 i pravidedriol enalelprthe dight Fohotved, EDeVeah
mcro-switch (not shown) via a rocker armassenbly (110, 112, 114 & 116)
at eachhefdetdetorour operating positions (Fig. 4). The rocker arm actuation
overcones any error in the horizontal |ocation of the switch on The

\3\?0 r S(U); ;nggrﬂs VBA} ifIBABR is HUcRsERRS halESnt r;]:(zacalfdilﬁf,SstigrP:frgr.?:ﬂsr'%tlyoIescslEt ection.-’
energy is required to drive the eiec?romagnet. Experiments have shown that
fewer than 10 swings of the paddle are required to produce a visually
homogenous solution from a layered dye-water starting solution.

Effective retention of the paddle has been demonstrated by
positioning a web (not shown) on the underside of the top mouiding 6, just
abovc_a the cenire of the paddle.

Ancther improvement relates to the use of 2 micro-switches in a
phased approach. This allows the precise unambiguous detection of the

, apparatus 31 in the instrument 24. One switch (not shown) at each of four
locations is activated by a feature 58 (in this case also the guide’:member) on
the circumference of the plastic well as it rotates. This depresses a board
mounted micro-switch (not shown) via a rocker arm assembly {110, 112, 114
& 1186) at each of the four operating positions {Fig. 4). The rocker anﬁ |

actuation overcomes any error in the harizonial lacation of the switch on the

circuit board (not shown). This constitutes the first phase of detection.




PCT/ GBOOYD2@3&410 MAR 2004 17 The secdnd phase of det eCt{’{)@ﬁﬁm@#%’i ded by
a mcro-switch which is activated by the operation of a ra not

shown with a respective notch or notches 120, 122, (onl Mfour
are visible) in the outernost wall 56 of the carousel. “Yﬁnﬁ&é _

extending fromthe ratchet armcontagts a swtch on the instrunment. The
ratchet armis biased such that when the carousel is in one of the four

oper ating posi The®sscbiid FR4ES of AbRcfom il 5@%{&‘5@ hg i”f'i%%?rig‘%ﬁ&lﬂ ngggge': ie\éat ing

the switch but when it Is not in one oOfF

agai nst |1 .56 of the carousel causing the switch to be
activat e?/mﬁlﬁgese ’*ﬁ{éﬁééraﬁgﬁ of¢ é@téi‘%itﬂfw 5abiwwvn with|d wepeotiee notcth n - one

direction only. These switches are only de-activated when the instrunent

and appartNRIChR%e 126, 422 efenly thocdthefourEie VisiBie) hasies o RRRIRAS. ek es

assenbly easier, increases robustness of operation and I nproves ease of

over com e a el RS Yo 1G4 e P U B RRERT Chpl e he

overconme a 'wobbl e’ problem “Any novenen

car ousel j an alter the path of |ight during reading. By
modi f yi nﬂ]ﬁ'g B3 th SRRt RE R o %F?éﬁt-heit ¥TH v biakech sugl thatawieint the he
reading probl em was overcone. |In one enbodi nent the carousel conprises
(Fig. 1) &2EPYRKHN By enr phihe foungper2ding positionsiomenes ifio & ABtEH T 126 and

a flat surface 128. The instrument 24 which receives the carousel conprises

a casi ng carouse!, deactivating the switch but when it is not in one of these posifions ’
it is acted against by the outermost wall 56 of the carousel causiné the switch
1o be activated. These notches are preferably shaped to allow rotation in.
one direction only. These switches are only de-activaied when 1hé
instrument and apparatus are in an exact location. The two phased
approach makes assembly easier, increases robustness of operation and
improves ease of use.

Finally ancther improvement relates to the arrangement used to
overcome & ‘wobble’ problem. Any movement, however small, between the
carousel and instrument can alter the path of fight during reading. By
modifying the carouse! and instrument 1o provide a lock facility the reading
problern was overcome.

In one embodiment the carousel comprises (Fip.1) a circumferential
ring 124 comprising an inclined surface 126 and a flat surface 128.

The instrument 24 which receives the carousel comprises a casing

130, a printed circuit board 132 onto which is mounted a plateen 134 and a




130, a printed circuit board 132 onto which is nounted a plateen 134 and a
Wc) 00/76642 11:0 MD % 1S hold down 136 conprising four spring clips
138, 14 42, 144 \Wen the carousel is inserted into the instrunment, the
spring 06642 e up the inclined surface 126 and their ,ql-g A'g “‘ge nst
the flat surfacé 128. 19 CLAIMS MAR 20" 1. An apparatus C w ITTg- an
inlet port novable relative to each of first and second inlets which are
or lead to first and second coll ection chanbers, said inlet port being a
funnel and accommodating a filter meaBs or binder retaining neans, the
appar at ui_@i&@c worsti ng one or a plurality of means for breaking the
surface t agwn & Sézommpsm@fmrsspmg tiigset¥8s14he14n| £14 Pl fhL ENters
the first or second inlet, characterized in that' thé apparatus further

e AN

conpri sesasn (): ] e fHE N ..a. chanber, , sai d paddl e conprising -
np el 48 msbaeding e fskd ’gufc,“% %Fﬁg{g F#E% fia8 p np g

a magnetic or piezoelectric materia vl @eiiﬂcfﬂ‘@ﬁbl e of
under goi i i.ng, notjon. 2. An apparatus as claim&d in claim1l in
whi ch thggﬂglctég(r\ée?mrg?ﬁg%%F %l@ﬂ%lﬂcﬂ aaainstiha dlaksarface dBs i ses a web or |ike
menber situated between the inlet port and the first and second inlets. 3.

"An apparatus as clainmed in claim?2 wherein said web is situated across an
outl et of said funnel. '




4. An apparatus as clained in claim3 wherein said web or |ike nenber
conprises a frit. 5. An apparatus as clained in any one of clains 1 to 4
wherein the paddle conprises a liquid noving surface and aps for
supporting said paddle in or over a chanber such that thi§-gaRK
undergo a reciprocating nmotion in thel2hanber. 6. An apparatus as cl al med
in claim5 wherein the nmeans for supporting the paddle in or over the
chanber conprises a pair of arns extending fromthe liquid noving surface.
201 0 . MAR 2004 7. An apparatus as clainmed in any one of clains 1 to 6
wherein the paddle is T shaped. 8. An apparatus as clainmed in any one of
claims 1 to 7 wherein the |iquid mGLAMSsurface has an opening (106)
formed therein through which a |Iight beam can pass. 9. An apparatus as
claimed in any of clains 1 to 8 wherein the paddl e conprises a magnetic
material. 10. An apparatus as clainmed in any one of the preceding clains
mhereiq at |least one chanher conprises a base with sides exteénding

t her ef rlom t &\ HBPP#H@YSHEOMBHgiRg @n inled partynenable selative fagaekahirshandh suppor t
t he pa : | ' |0 0 sal n

uhi oh Susand esnERREL Brtact BraFCeldhitediotuan s S5 fFsth
appar athg@inga fenngiand accoamyodatingé fitttempans odibigi et reiaimnyhesig) tisei d
chanber,_ i ratus as clained in any one of

is _an optical .chanber. 13. An a
the pr @g@&(%as gfcgrpgrq;\lﬁg rOé\erprsaap@Jra!ﬁ\y of hleans for breaking the surface tension

of a drop to ensure it leaves the inlet port and enters the first or second inlet,

characterized in that the apparatus further comprises a paddle for mixing a sample in
a chamber said paddle comprising a magnetic or piezoelectric material such that the
paddle is capable of undergoing a reciprocating motion.

2. An apparatus as claimed in claim 1 in which the filter means or binder

retaining means comprises a web or like member situated between the inlet port and
 the first and second inlets.

3. " An apparatus as claimed in claim 2 wherein said web is situated acroés an
outlet of said funnel.

4. An apparatus as claimed in claim 3 wherein said web or like member
* comprises a frit. '

5. An apparatus as claimed in any one of claims 1 to 4 wherein the paddle
comprises a liquid moving surface and means for supporting said paddle in or over a

chamber such that the paddle can undergo a reciprocating motion in the chamber.

6. An apparatus as claimed in claim 5 wherein the means for supporting the

paddle in or over the chamber comprises a pair of arms extending from the liquid
moving surface,




chanber is a carousel or cassette. 14. A carousel as clained in claim13,
for use in an assay in which a, sanple is separated into a first conponent
fraction and a second conponent fraction, which fractions are presented to
an instrunment, conprising a.first inlet which is or | eadslwa@Aglngg{
conponent fraction collection chamber 20a second inl et whi i ds to
a second conponent fraction collection chanber, and an inlet port
accomodating a filter means or a binder retaining neans, said inlet port
bei ng novabl e relative to 21 10 MAR 2004 each of said first and second

inlets such that the inlet port can be brought into liquid comrunication
with each first and second inlet in turn as required. 15. An apparatus as

clai i 0 CARBpAoS Bkl UBARL oF ABDEL 3158 bR PRAIRT, 21 N0 @

plurality of c ers inc ng fi1rst and seco ion
whi ch tshgeetder with the base portion forns the carousel, and a funnel
portion including an inlet port, said carousel being rotatably nounted
about said funnel portion. 16. An instrunent adapted to receive an

appar atgis arrhgpdratld &s BRIMeaHh gi‘% ohBRIRIAARY 87 Ul the Bhflid ABkyTent

conprising means for causing sai to undergo a recrprocatirng notion
in the pedas aropering §06)formed dsereiraihmeugh whidhea lighitheéam wangiassai d
nmeans for causing said paddle to undergo a reciprocating notion is an
el ectromagnetic neans. 18. An instrunent as clainmed in claim17 wherein

sal d_elgzct r ArRgRRirblLIT@ABRIMEd i ahPbPBRIMS 143 8 AydRth R pAAIRIoHhBEAY
I nstrument as _clained in any one ot clains 16, 17 or
a magnetic material.

10.  Anapparatus as claimed in any one of the preceding claims wherein at least
one chamber comprises a base with sides extending therefrom to define the

chamber, said sides comprising means which support the paddle.

11. An apparatus as claimed in claim 10 wherein said means which support the
paddle is a pair of slots in said sides.

12. Anapparatus as claimed in any one of the preceding claims wherein said
chamber is an optical chamber.

" 13.  An apparatus as claimed in any one of the preceding claims wherein said
chamber is a carousel or cassette,

14. A carousel as claimed in claim 13, for use in an assay in which a.sample is
separated into a first component fraction and a second component fraction, which |
fractions are presented to an instrument, comprising a.first inlet which is or leads to a
first component fraction collection chamber, a second inlet which is or leads to a
second component fraction collection chamber, and an inlet port accommodating a
filter means or a binder retaining means, said inlet port being movable relative to




18 for reading one or nore sanples, and an apparatus as clained in any one
of clains | to 16 for presenting the one or nore sanples to the

i nstrunment, wherein the positioning of the one or nore sanples in

readi ng position is achieved using t phased recognitioff ZMARWCe as
claimed in claim19 in which a first Switch inforns the instrunent that
the apparatus is within range and a second switch confirns precise
alignnent. 21. A device as clainmed in claim19 or 20 wherein a first mcro
switch on the 22 10- MAR-2004 instrunent is activated by an "elenent” on the

appar atggs ' | [ phase of detection, and a second
switch onhﬂgamﬁ gﬁg%bégé @%TEEEICEIﬁféatt.tpfaH@efaﬂi.caniﬁ}mgg&:mmhwg when
t he i nsommenicatieruittsachpiiretarabséert inf iPturh ke rega-egment . 22. A device
as claimed in claim21 wherein the "elenent” on the apparatus is a

proj ecting menber which depresses a board nounted mcro-switch via a rocker

arm agsenbl | i ' ' . aj wherein the two menbers
of the swit (/:%k? %é’iiargﬁjsﬁ%%/g%ﬁpﬁ&{rﬁé@gﬂﬁ gr‘krlr@gﬁ '%I@P?@‘fsq RRMRHBROA b@,seand a
resi | i BATtioveh®dng erpluraiitoaf ¢eenberssincludiegtiirsPand fectmd iBRESa BpAparadni N

claim23. reln. th ratus is _a carousel or cassette type apparatus.
25. A ex&%g%w%ﬁ‘%WS%S%P%*HPMFE%H& rafongel and asnneheertipocat ed 900
apart . irfudify amtifre pbftl sarRt @ &idd] B i | ood
conprising the usepof 2 de(%ring%ﬁf!l;bgé@@r@gbﬁﬁﬂg%@g%ﬁ&gﬁggmuﬁbefi9 to 25,
the mePRAB®Neonprising the steps of:

16.  Aninstrument adapted to receive an apparatus as claimed in any one of
the preceding claims, said instrument comprising means for causing said paddlé
to undergo a reciprocating motion in the chamber.

17.  An instrument as claimed in claim 16 in which said means for causing said
paddle to undergo a reciprocating motion is an electromagnetic means.

18. .Aninstrument as claimed in claim 17 wherein said electromagnetic means is a
solenoid.

19. A device, comprising an instrument as claimed in any one of claims 16, 17 or
- 18 for reading one or more samples, and an apparatus as claimed in any one of
claims 1 to 16 for presenting the one or more samples to the instrument, wherein the

positioning of the one or more samples into a reading position is achieved using two
phased recognition.

20. A device as claimed in claim 19 in which a first switch informs the instrument
that the apparatus is within range and a second switch confirms precise alignment.

21. A device as claimed in claim _19 or 20 wherein a first micro switch on the




1) sebarating a blood sanple into a first conponent fraction containing one
or nore non glycated proteins, and a second conponent containing the one
or nore glycated proteins, and ii) detecting/quantifying glycated

haenogl obi n by spectrophotonetric nmeags at between 405 gmanch B6 27.
A nmethod as clained in claim26 V\/nereﬁz t he detection/qu ﬂmgm{nof

gl ycat ed haenogl obin is neasured at about 440nm

instrument is activated by an "element” on the apparatus and this constitutes the first
phase of detection and a second switch on the instrument serves as the "fine tune"
and is activated when the instrument reaches a precise location on the instrument.

22.  Adevice as claimed in claim 21 wherein the "element” on the apparatus is a
projecting member which depresses a board mounted micro-switch via a rocker arm
assembly,

23. A device as claimed in claim 22 wherein the two members of the switch are a
notch in the outermost wall of the apparatus, and a resilient member or arm on the
instrument.

24. A device as claimed in claim 23 wherein the apparatus is a carousel or
cassette type apparatus.

25. A device as claimed in claim 24 comprising four switches located 90° apart.

26. A method for determining the percentage glycation of blood comprising the
use of a device as claimed in any one of claims 19 to 25, the method comprising the
steps of:

i) separating a blood sample into a first component fraction containing one or
more non glycated proteins, and a second component containing the one or more
glycated proteins, and

if) detecting/quantifying glycated haemoglobin by spectrophotometric means at
between 405 nm and 460 nm. -

27. A method as claimed in claim 26 wherein the detection/quantification of
glycated haemoglobin is measured at about 440nm.




