WD 2012/ 053984PCT/ S&2011/ 000373 M XI NG DEVI CE AND USES THEREOF FI ELD OF THE
| NVENTI ON 5The present invention relates to a syringe and a net hod of

m Xi ng | ao%e] MEBogli qui ds. BACKGROUND TO THE | NVENTI ON Acs¥chidRosmy be
used in both nedical and non-nedical applications. Typically, a 10 syringe
conprises a chanber, a barrel, a plunger and a needle. Usually, the

di spensed fluid is a single fluid or a mxture, in which case the syringe
has a single conpartnent and a siq@Ie needl e. When it has been necessary to

di spense two separate and MIXINGRE FM@QI'%S,E$H'E|EB§QFustormry practice has

been to use two separate syringes. This doubles the cost of preparing and
adm ni steri:%g@tge m xtures for dispensing, is wirse for the environnent and
in certai nFEELDS FJ&?&M@NTHQNpai n by requiring two punctures of the
patient's skin. Syringes with dual identical chanbers help resolve these
problens and are well known in the art. These syringes with dual identical
chanberys all® Priepertdnveption ilates taoa swinge@ngisomethodof Bvdng oW wlwpe iquids nust
be m xed imedi ately prior to the dispensing. The syringes usually have two
conpartments_of equ vol une separated by a barrier which either ruptures

|
or opens BPACKGREG aDo"fo'drHEdEP@ QPQO that the dispensed fluid is a single

chem cal m xture before it reaches its target point. However, the design of

t hese syringes is usually caonplicated and thus expensive or the barrier
whi ch r upt DrYENgRyNaY5Pgused tin Poth Kredical ang: nersmegicgleapplisplianse d ypricalivutd ons

to thege déningaekmptisostntitaritarea baﬁa,sg%m@epéﬁa/s%amen@waug,qrreldi@ah@éh
syringe desu(gns, I ncluding other features such as val ves, better barriers

bet ween t W& {2 SEIe flUichP’ 2 miXHES: & Whigh saep therpringe ihas @oviegie sempagment v
result in éﬁheagmf;knﬁ@d}gobei ng nore difficult to use and/or or being nore
costly. Atypical mxing unit to be used in conbination with a conventi onal
syringe usually has a well into which fluids are di spensed and m xed by any

nmeans knowvheR it Res Béén nE68ss8rIEPdiISperisBawb! $8paPatdBindDEhnAREW B8hémicRIsX &k USi ng
pi pette action, stirring, etc., allowed _ .

15  customary practice ‘has been to use two separate syringes. This doubles the cost of
preparing and administering the mixtures for dispensing, is worse for the environment
and in certain cases doubles the pain by requiring two punctures of the patient's skin.
Syringes with dual identical chambers help resolve these problems and are well known
in the art. These syringes with dual identical chambers are typically used in cases

20  where two chemicals or drugs must be mixed immediately prior to the dispensing. The
syringes usually have two compartments of equal volume separated by a barrier which
either ruptures or opens at the time of dispensing so that the dispensed fluid is a single
chemical mixture before it reaches its target point. However, the design of these
syringes is usually complicated and thué expensive or the barrier which ruptures may

25 taint the mixture that is to be dispensed.

Solutions to these drawbacks to date have focused on providing more complicated
syringe designs, including other features such as valves, better barriers between the
two identical chambers and such. These improvements usually result in the syringe

30  being more difficult to use and/or or being more costly.

A typical mixing unit to be used in combination with a conventional syringe usually has
a well into which fluids are dispensed and mixed by any means known in the art. For
example, the fluids may be manually mixed using pipette action, stirring, etc., allowed

35 to mix by diffusion and/or automatically mixed with an automatic stirrer etc.,. These
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35to mx by diffusion and/or automatically m xed with an automatic stirrer
etc.,. These 1 WD 2012/ 053984PCT/ SG2011/ 000373 m xi ng units known in the

art usualyg 208%4kds41 N hi gh wastage of fluids during thepgtrge 000845 N
and/ or transfer of fluids fromthe well to a final target point. Another

drawback of the mxing units in the prior art is that the mxing is usually
not optimumunless it is automatically m xed which nay make the process

nore expensjyve and is mpre time- hHconsum ng. Al so, auiqnatic nixing i
Gt £ 1 ool e TG S kOB fhesard peyaliyrasult i RaARRStage TFEMOROHRER R SieP of T
present i nwikivgl #hd/drarafiefer BEALIdSfréM ehe R Bsig fnalngtgRepsIAN Anbthat drawbEEKTSY

opt i onal 1t8f eat ures of the present invention are defined in the appended
dependent BFANXEY Rl iR fhe REY AT Bat g MR Isausialy £0L BRYMYR Wessn Sshape

that can aQnemERSHY eniredd?WHICR! iy mke Ché BRRESs bréRYpéishRgRRNhorel fime-
particul ar, the syrijnge barrel rise 2 to 10 chanbers. Even nore in

_SYI| L€l . nay. Cco .
parti col ar?onFH’é"@y?‘lsﬁg%”tB@PP‘ém"?ﬂf—i//'s ti"é’:'g‘ gmalh ¥olumes ol fjuids. chanbers. The

chanbers may be arranged adjacent to one another. In one enbodi nent, the
chanbers i i ne another within the syringe barrel. In
parti cul a%“%é§ﬁ$wﬁﬁéﬂflmy have an elliptical cross-section. An
elliptical cross-section is herein defined as a rounded, oval or egg-shaped

cross-sectjon. This structure may allow for the plungers of each chanper to
be arrange eaP'&ﬁ@“‘d“Y‘%W@“t‘%ﬁ?f'“ggrfﬁ eeﬁ%??'}?‘*ﬁ"’ide&%#‘foj‘qt Pemgie ortiogak | nger

or parfo t hearfds dflieé prER¥ntahveditioh afe MEfmed i thelappBRdeVdsPendémeldifg. on each
pl unger as the finger or part thereof is pushed down. The syringe barrel

may have a first end and a second end. The first end of the syringe barrel
conpri ses THEsfringetbapiee mastikiveod cidse-sebigioer sny dhpeSE0Bsh aesbnithoddi€ a
syringe 25 bal_{rel r’éﬁé Be conflgured to receive a needl e. The iecond end of
the syri ngdluigilyy 8f chEpPEES Xy&P eﬂ"?r@e!“@tf‘éi PRrcYARy 315 SV @RhiaY t he
needl e maycdwsprizbioaeNecdhakibers. Even itite irSpdridmatethe syRRgs Barnd) Bty @mpiiReasi | y
cl eaned and reugle?ﬂ. bn aﬁgt hﬁr grrbodl rTEnt, the c may be fixed. 30The
needl e'%may>BeOhP GREMBFrSs AAF shambeis Py Re&iiandsy pPeiRceRdr Prarosy Iprone
surfaces igémbotinBat, the chéhBers/AmBy bat lirkgedd Besiié e arthérokigs ehdfsyfingd ds
into a cor\"t)al ner (ae, a wel I_rgg@vgth ut R\Igee{ml ng. the skin of a useG .
acci dent al %ffe'-'l*ﬂ_é’ ngg{aﬁgee B9 Ay M "RYE 5t 'pﬁ'Ba'é’b‘?fﬁF%%Eo'}r&”ee' m'éﬁ'_ one
chanmber. |dofasddtionlidihereir@efiedi 4308 rbaidedl ov@ \or kRygtePabbd drdRe-skbticioMpig Se
the first ogpen ends cif t Wo chalnbers. Thi s structure ma}/‘ gJevent any fluid
in structure may allow for the plungers of each chamber to be arranged along a line that

20 may easily fit along the length of a finger or part thereof that may allow for pressure to

be evenly exerted on each plunger as the finger or part thereof is pushed down.

The syringe barrel may have a first end and a second end. The first end of the syringe
barrel comprises the first open ends of fhe chambers. The second end of the syringe
25 barrel may be configured to receive a needie. The second end of the syringe barrel
may be adapted to receive a removable cap to which the needle may be attached.
When the cap is removed, the syringe may be easily cleaned and reused. In another

embodiment, the cap may be fixed.

30 The needle may be blunt or sharp. A sharp needle allows for piercing of surfaces
including the skin. A blunt needie allows for release of fluids into a container (e.g. a well)
without piercing the skin of a user accidentally. The syringe barrel may be adapted to
comprise more than one chamber. In particular, the syringe barrel may be configured to

comprise the first open ends of two chambers. This structure may prevent any fluid in



WO 2012/ 053984PCT/ SG2011/ 000373 t he chanmber from | eaki ng out thus reducing
wastage of the fluid and increasing efficiency of any reaction and/or
experi mengoipiy3bsld the fluid may be used. Each chanber pgfris@himifobss7syri nge
barrel is a hollow cylinder with the distal end open 5 and the proxinal end
cl osed. The open distal end may be capable of receiving a plunger. The

di aneter of the chanber may correspond to the dianeter of the plunger such
that the chanber may. receive the Bl unger in a tight fit. In another

enbodi ment the; FRAMRRRIERMsIeAkna LRt Ahhs Edering tastaonel dpr flvigeanshinaseasing 10
form a cireitishcyCofemy réfstioh @Rd/of BkSeridnt fif Whish ML maWbt @ked.ne plungers to
be arranged within a circle that may easily fit under a finger pulp or part
t hereof so that pressure may be easily and evenly spread out on each

pl unger whegch Bﬁarﬁﬂ»émgiﬂfﬁﬂ%r gyrﬁ@erw.%e%a%um Msziewmthqﬁewa &ipghsy ma
be different and hus the dj aneter of at |east fwo chanbers within the

syringe bafhtelt ererP"B@:a'd?rfq gloged-. The, opan tdista)l e1d Mmawebejicap@tie of Jeceivieg chanber

may vary dﬁﬂﬂ%&' THe QAanidisr MQhé”Eﬁal‘ﬁBerf i @otrBspm@no the BlRieter I tRe ipRinger
particul ar di anet er be 0.1cmto 5cm Even nore in particul ar t he

di amet er neHF HBatdh%Eh?m@era'E?M regeige the nlungerin 8dgtdit- 2cm I n one enbodi ment
the first 20 chanber may have a dianeter of 0.5cm and the second chanber
may have a di anmeter of 0.8cm |In another enbodi nent, the first chanber my

have a di alfegrathesrembodimpnt. e coarmbera maaRE&TaRgsd Wit thedsyainge barst t°l 3cm
The chanbeformay cidalay crdsslséaﬁsm THRPSARNRE Y A% ftSPtHé”ﬁur‘?g%GQ tEh&BREAgd

capabl e of hmdlﬂ{% particular, the volunme of the fluid in the c anber
may be 10p¥itRig 2gicle W@Iténqyne‘?ﬁﬂ Y fit dnfefra finger RHP Qrpadithersel $othal Aresskrenay be
10p1, 50plmafpSiel.ealfy Rind &b} sprdddPdut 2R0BcHObluhghr wHaR HeaRRAGErs @I%Ch

with a different volume, allows for fluids of dif erent amounts to be
i nj ected afeR'B¥¥edane tine. For exanple, the first chamber may hold 1nl of
fluid A and the second chanber may hold 1.5nml of fluid B. Both 1ml and
1.5m of fluids A and B respectively nmay be rel eased fromthe needl e when

the plthgefng YolygsrALach chember may B ﬁ@%’r%an@mqmﬁhe diargetgr of ablegst Wyq ef | y

m xed bef ogranisird Githil tha $9nge barkd| rﬁé’&ﬁbé)dl’ﬂePé}Q In ThetGIRS il d?érﬁéteﬁr%lr tr%"d of
each chanber may further conprise an outlet. The outlet nay be in

communi cat $EATRA"t RAY H@n: Iﬁ’&%’é‘?‘”g 'F’rﬁ‘e”‘t?uf’?'éﬂ‘erraﬁ/ flyid i easly CB%@P?r d\‘lor@n"t he
proxi mal  epghicdidy, GRediameedti mMBnbe O 1¥n @/ELAL EVEY e M péﬁ'@ulﬁﬂgﬁe Qfarﬁél@r

proxi mal end, in the centre of the pI’OXI mal end of the chanber etc.

parti cul armay (Re §uicet0- A 868 16| LPeMcBndemi datansnempediment tﬁéefdj'ﬁte The
di amet®y ofhdmitRer ity Hive BBlamatey oB0.5M aAd 1ird 8% AE ARGMbEGRE iaé&@@%?a%eterd

dependi ng on éhe vol unme of the chanber, the viscosity of | ui d

ot her peri®t IRrAnctherambadinaent, thedirstrhambsr mayaye @ @ameten ohAemi and ar |
the di anetpe sef:oﬁmaqmelreﬁaym«/eb@ dRnRRemaft 03ck. mhé\/@rsaenué? niw\vdrym gttt he

di anet er of t he outlet mm 0.4cm_ 0.3cm or O. I n” one
enbodi ment 9eREAEINg N the V%'Px"éaf‘(ﬂ‘ih&ﬁé g7 1S rapaiie obolding. '§£?§'°Hlﬁratﬁét"@'|“mel n
anot her engiage et in the@haissriay tef 101% OH.| Méredh FHidRAShelVIMSBIRRS S MY
be di ffer ec tamber may be 10pl, 50pul, 55ul, 95 pl, 99 pl, 100pul, 500ul or 1ml. The chambers,
each with a different volume, allows for fluids of different amounts to be injected at the
same time. For example, the first chamber may hold 1ml of fluid A and the second
chamber may hold 1.5ml of fluid B. Both 1ml and 1.5ml of fiuids A and B respectively
may be released from the needle when the plunger is depressed. This may allow for
30  fluid A and B to be briefly mixed before being released out of the syringe.
The closed proximal end of each chamber may further comprise an outlet. The outlet
may be in fluid communication with the chamber. The outlet may be at any position on
the proximal end. In one embodiment, the outlet may be at the edge of the proximal
end, in the centre of the proximal end of the chamber etc. In particular, the outlet may

35 be in fluid communication with the needle. The diameter of the outlet may vary
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The plunger may conprise an el ongate body portion, a recess along the
el ongate body portion and a stopper connected to the el ongate body portion.

The el onggbooaRyosef the 10 plunger may conprise a firspcgRd26QR068%red to
enter the chanber and a second end that may conprise a hol ding neans. The

hol di ng means may be the end arranged to be depressed by an operator of
said syringe. The dianeter of the elongate body portion may be
conpl enment éa/qto t he, di

nmet er. of the chanber such.that th | unger may fit
P L B peniPgiah T BT eT e Al JREACECTS R i B RS POPRER
conpri ﬁ e awhigh pedytdffeat ’?hé speédi 6EfiLi¢ IR Sin particuRnahe arae:feftmftrhegumtug niayl By eak
upont e a I catl on excess| Vv axlial or te I ONn orce to_ the unger
P The GPBReRd' G Mersat Gapial o e eisk SE R Aies,riav.Be 5 &BYB: Ot he
c Eager S S°‘F°’*’“’"‘t°"‘dﬁ,§' |g_tdmlcaﬁbcfdri]mént$ lﬁfé_ttﬁuﬁlleyoﬂ\éédhi c?hah’ﬂ%;] ﬂ’ib\l@rtfvi'bf 1) stah%
chanper. N one e | ment,..the hol gl ng neans o ea unger nma e
ShaTPol, S Relon B Ak e he A dar GE bt af i Besirivo crARberT i <
ar r angeneninayeyg dierérgef ul when the fluids in each chanber are not to be

m xed before the fluids are rel eased fromthe syringe. 25l n another
enbodi nent, the hol di ng neans of each plunger may be coupled to allow for

bot h pl ungereé plufgdrama\essrmprisrthriélofiditte BEIEDHHIOR avetEsalohdBletldrigi@ebodyor Ce.
This arran enggl%lﬂﬁl | ows e rel ease

the fluids fromthe chanbers_to
si mul t aneo 8 sggppswqq@egteggq the 93‘?'383 bwﬂffww ﬂbeﬁ negle %GYP?E'}%
syringm 3@1;Eh@erswiéAgv BQﬂpIIT@Ya biﬁst%na!d@ﬁfi@ré@@% &ﬁtfeﬁ}thé swmmeaﬁﬂra alec:EBHdt énd ]
pur pose syringe. si.n e syrin have features that allow for the
Syringe 1 oBLMEY SOMBHES aRding BleaREal nenoldiag JRRaNs R, P (ke he pEApded to
cont ?rri nat b@aemésédmaoyfAmé;sls&atoirbtesaﬁcﬁs\xrmgesm@%aﬂet‘ea oﬁth‘é)éldﬁglﬁ% M@mm
result in it bein Si e e syringe y be a retrac e needle, a
heedl ¢ t haioPe g asTendne 1he JRTAIEer PREhares: SELaeh e HAGRAneY i nge
once it i Sthesehdmibesl |hhm|e3§hb&fcﬁment\/\@ae2@%a{;&5m9| %ﬁ}&%@l ¥ BOrtHHP Toepliee ba
syringe m onprise a luer taper at the outlet. uer taper, na a
Per - 1Bk obOTRRIOT Cpduser Fo3sRponRal aveR HRTGLERAID Srepk WRshibe: PRRICFHRD S{r | nge
barrel to &hessieedkial orlteasiondl ifdree fe theBiingdr Iredy THer didmetel bfithé dtéppgdsigayf r om
t he chanber tk}{ou h the ?]u':f&.et and Zout of the neﬁdlﬁ]with no,. | eakal%ﬁ. I n
anot her sp¥Y 9epeRIPY Qosthg fiamgier of A Fhamereshanoat B1eaptarP ofits SECRRNg uni t
conpr i Si nowitlsin tWd thanhellof afe eerbeng adj acent to a base of the well, the
opening in fluid comuni cation with a syringe; and
20 In one embodiment, the holding means of each plunger may be separate such that
each plunger may be depressed at different times. This arrangement may be useful
when the fluids in each chamber are not to be mixed before the fluids are released

from the syringe.

25 In another embodiment, the holding means of each plunger may be coupled to allow for
both plungers to be depressed at the same time with a single finger force. This
arrangement allows the fluids from the chambers to be released simultaneously thus

allowing a brief mixing before the fluids exit the syringe.

30 The syringe may be a single use safety syringe or a multi purpose syringe. A single use
syringe may havé features that allow for the syringe to be used only once for health
reasons and/or to prevent contamination of the fluids. The features found in a syringe
that may result in it being a single use syringe may be a retractable needle, a needle
that breaks after use, a plunger that is locked within the syringe once it is used and the

35 like.
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10-a channel configured to receive a body of the syringe. The fluid
communi cation may be provided by a needle of the syringe. The openi ng may

be of f cegbneidisggya vertical axis of the well. In partipgeylsahror1iobss7§i anet er
of the opening may correspond to the dianeter of a tip of a needle of a

syringe. This arrangenent 15 allows for only the tip of the needle to enter
the well via the opening and not any other part of the needle. Thus, the
fluid fromthe needle of the syringe may be rel eased closer to the internal
wal | of the well, away fromthe vertical axis of the well. The point . of

di spensi ngThégyr dgulrﬁbmm;mwa I0€r tabér £ b&ck I THY ILSStapE ha¥ BE adddrioiebr t he

well. This arrangenent may all ow t&e fluid to E)roduce a spiral/helical
moverment elSBPiM tt'f‘%éhaid?"%|bﬁs°§R9bl9e°an9(E\9°1'09 NeesYior Rarishdaithamgediet er nal

mode of m xhéxe fgedaday Ihtm f&?&ﬁé‘ﬂbldrf@)ba%f@ﬁh%b%é%é ﬂmrdw\ethé%uaetsa{ﬁd nge
of any di aneter or shape. gartlcu ar, the shape of the channel may

corresp%ndo%qflthecrl’ﬁﬁdbo‘f"ﬂlﬁ‘éleﬁ @9f-of the syringe so that the syringe may

stay in place without noving and thus allowing all the fluid that 25cones
out of the needle to enter the well wth mninml |oss and | eakage of the
fluid. ThellAnGtheg spRGHC Peyessian: s Presrmiinveatien friales 0 & RMMRINILERraRENg:t o

the opening capabidl @fth RCEpeHintd abijdBertegda fba@é drNRe Sl MY opdiiRg dh altRd er  of
the needl e channel for receiving the needle of the syringe may correspond

with that SAMPHECABNIE BFYIN9E: AW syringe so that the needle may stay in

pl ace yg t hout nBhakhel bohfigardd t6 eddive 4 BEdy ekl §yriigannel for receiving the
needl e may conprise a fastening neans to hold on to the needle and to keep

it in position so that the tip of the needle is adjacent to the opening of

the m xi ngTREfidid cmhﬁniﬁtlmﬁky%wp%wdém & ﬁéécﬁ@ bﬂ%e@ﬁﬁ@e TRY olﬁ%nﬁ\? n%fs'[ IC
mat eri al B‘gabl e of lining the | e or part of the needl e channe

| east the PPt csptre Fremn%éaﬁlea'ﬁ&m%frth%|Weéld]nakaémulqrotfter@a@s@ﬁ iohéheopparing

m xi ng uni Ma%rr@@pdrﬂdﬂ@Qhé\ﬂdié?nétQﬁoﬁé apt bfCa WBEAE ictla sying¥Orhis arrangement
2012/ 053984PCT/ SG2011/ 000373

15 allows for only the tip of the needie to enter the well via the opening and not any other

part of the needle. Thus, the fluid from the needie of the syringe may be released

closer to the internal wall of the well, away from the vertical axis of the well. The point

of dispensing the fluid may thus be off centre from the vertical axis of the well. This

arrangement may allow the fluid to produce a spiral/helical movement enabling the

20  fluids to be mixed in the well without any external mode of mixing needed.

The channel may be configured to receive a syringe of any diameter or shape. In
particular, the shape of the channel may correspond with that of the body of the syringe
so that the syringe may stay in place without moving and thus allowing all the fiuid that

25 comes out of the needle to enter the well with minimal loss and leakage of the fluid.

The mixing unit may further comprise a needle channel adjacent to the opening
capable of receiving the needle of the syringe. The diameter of the needie channel for
receiving the needle of the syringe may correspond with that of the needle of the
30  syringe so that the needle may stay in place without moving. In particular, the needle
channel for receiving the needle may comprise a fastening means to hold on to the
needle and to keep it in position so that the tip of the needle is adjacent to the opening
of the mixing unit. More in particular, the fastening means may be an elastic material
capable of lining the whole or part of the needle channel. At least the part of the needle

35 channel adjacent to the opening of the mixing unit may be lined with the elastic material.
5



I n one enbodi nent, the fastening neans may line the circunference of the
openi ng. I n another enbodi nent, the fastening neans nay be a sl eeve

i nserted wo 20muisssd i nto the needl e channel or part thereefscand/obéses
circunference of the opening. To this end, the internal dianmeter of the
fasteni ng neans may represent an interference fit for the 5 needle, with
the deformability of the fastening means accommmodating the needle. The

el astic ma rlal b is .not limte r ubber oplene

S cone. s emBRIRER i 15618R B0 Jrearg i ng HECRIACH b LEIRRSAR: My be
formed f roamahemémhsocahemthate fastentng hearss mlagl&iel & sleel@linsefted @r tnisulddd into
fasteni ng peans '

e Iatlveea enth materjals facilitates
the o1 ght PEBRIecTERDE iRarnpERLAN] Hie AGIE oo OLig AARBInGp LR (g PHiat
creates a tﬂlesnﬂeﬁdal sliaaieteerSfethmfa@ltétgngJme‘ang:imybl%gi’éﬁéﬁt ﬁm m”ﬂrs]rlﬁéraﬁéé fit, fof uibkber,
met al an X e and stur t hat, may pot_be
casi 1y Duntresoayfe darsDanT o5t sty RedraatraRIRss el Bledifye
dest royedbaystiddmmriagmdlyebé bands abtenmlnied so rilie?, polyppyiesel ﬁrconbhﬁylbﬁi[n xi ng
unit may m t e .\ne may corrpri se two openings, a first
openi ng mEFEE E%MY%@X'?%” ¢H& first syringe and a second opening in
fluid conmuni catl on with a second syri nge In particular, the first opening
may be con u o recei needl e rst s a. second
openi ng coﬁt??q ?'E}? Y ke rv‘@gafr%@dﬂ“@%&?ﬁg'% %glg‘?ﬁgei@%c rpé?yﬁ,éo the
enbodi menéI ﬁasteh&igemﬁalys bHE)eattrewm?smﬁw?ycﬂsawaah She tnhutefgals i‘nécmlbl%g nmﬁ sﬁgm be
configured to recei a body o Lrst syrin and a second, c may
be confi gurnLe(ﬁf %‘CPJXE?R‘?’&SQ Wdﬁﬂ F‘? Ald @l?c |@3§§tr@%atesr ﬁéjeﬂr‘?%feajﬁ‘?%ge
may be usgﬂhlxﬁr@ dnis presysise t’rhﬂeffgdm pidstionmubber, freétak ors iy g%rldﬂwrl]dmﬁ\a}ﬁllﬂié and
t he second,syr e use extract ui r t he we nt o
t he secondﬂ@%}/?J ag Spu%’éﬁ\at '@?’eneggé"mk’n ‘érefjn’é( é?r’\eﬁ@@ 03335%?&“ "54 any
aspect of inhg npt be @abily destiedby cleaniry, Besbaitetherhibslsf Moiedm ;\Sdr@clsmémme‘ i rst
syringe with at | east two C¢T§%§ﬂ may be mixed briefly prior to being

removet? f r' BRMHEI[ARY be Fade Erent may reduce the amount of fluid
being lost. 30l n another enbodinent, the mxing unit may corrprl se two

l1s. Th | | t | t d h |,
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ifferent s wel | al low far holdi varying v s 't hus
reduci ng trﬁ%'?@ﬁ?rf ﬁ)@eﬁr%roggninﬁ "&?}'nt?%ﬁ? W[eﬁ’ PR gef"feu?é. e‘gﬂé’%ﬁgﬁ?lséﬁmqen@d
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present | nr\écezg&lle %nbcgd% g}ttﬁe secon% sr?/rfr(\bggTﬁéa Rr%{ g;[/rynsge may be used to dispense the
fluid from the first syringe into the well ahd the second syringe may be used to extract

25  the fluid from the well into the second syringe. The first syringe may be the syringe
according to any aspect of the present invention. In this manner, the fiuids from the first

syringe with at least ftwo chambers may be mixed briefly prior to being removed from

the well. This arrangement may reduce the amount of fluid being lost.

30  In another embodiment, the mixing unit may comprise two wells. The well may be but
not limited to conical, cylindrical, spherical, cubical, cuboidal, or pyramidal in shape. In
particular, the first well may be conical in shape and the second well may be cylindrical -
in shape. The different shapes of the well allow for holding varying volumes thus
reducing the surface area in contact with the fluid. The smaller the surface area in

35  contact with the fluid the less fluid may be left behind in the well. Some shapes of the
6



5 conprising a mxing unit according to any aspect of the present invention
and a syringe. The syringe may be the syringe according to any aspect of

the presegp hiy@Msson. The mi xi ng apparatus may be snmal lpcgRé26QMMeES t hus
allowing it to be easily carried around and used readily. 10l n anot her

specific expression, the present invention relates to a nethod of diagnosis
of a disease in a subject, the nethod conprising: (a) providing a sanple

froma sub‘#ﬁlg{%% g%ﬁ Pl'tF Qﬁen\%fﬂ ¢l h?gef]?‘mfv%Eqnﬁ%,"2}{2}63%[,a%;ﬂﬁﬂ%%%q?{m%bﬂ%ir{g%ﬁﬂéf

aspect of
appar at us 4 pipetié fop@ntactimgfthelfigldi nto the well; 15(c)detecting a signal
produced by the interaction between the fl ui d and the sanple; (d)conparing
the signal with that of a control, a difference in signal indicating the

presence ok bhe spesifia Sexpressidhe taab;bregént mverhtlmnammtbertosaemim‘rig: a@parmi on,
the present invention. relates Eﬂ?” hod of g_ﬁ_}tectl n nd/

quant i tat i FRI"RFEGF Béngunitgcco gplﬁoélﬂysaﬁBE?ttqf ?"833'3 %@%?W?"Qﬁ a
proli L er at Th@sﬁﬁhbfblrﬁb)gl@é d@rsl;ynn?@ aawwmgtgo ahh%sﬁ?it@ﬁw@@r@ﬁéﬁt&ﬂ?ﬁon (e
providing a, cyst uid sample fr ubj e in e e m Xjng
Dopar at us D cPraeS Ay Deopbel 298 SabE duim eleHTed Tofe Sy R | he
syringe ofarobied ahaLsed rep@i®y at us to introduce a fI uid into the well;
25(c)determ ning the expressi on of haptoglobin protein, derivative, mutant

and/ or fragment thereof; and (d)conparing the expression of the haptoglobin

proteifn dirdnsiter gpecifité@réssndtherpreserit InvgwIM reldiey 0 Qf minbl of B@bn@éls of
control, a difference in ?ég ﬁ]SI on indjcating the presence of,
pr edi sposi ¢ PSRN sipest: od\FogIPrisingy o) i ferati ve cel |l di sorder in the

30subj ect . (afhe growiting! angymple fedm | £asibjeenents Uihieewbli NIt thei AGHES efbputdils t he
cell prolifer C{lve di sorder.  The grgl,ife{,at_ive cell disorder may be a
cancer. | rPGFRFAREI0I Y aspect of i) RTRRSNVEBIRML| | di sorder may be ovari an

cancer. 33(b) using the syringe of the mixing apparatus to introduce a fluid into the well;
15 (¢) detecting a signal produced by the interaction between the fluid and the sample;
(d) comparing the signal with that of a control, a difference in signal indicating the

presence of the disease in the subject.

In another specific expression, the present invention relates to a method of detecting
20 and/or quantitating the presence of, or predisposition to, and/or severity of a
proliferative cell disorder in a subject, the method comprising:
(a) providing a cyst fluid sample from a subject into the well of the mixing apparatus
according to any aspect of the present invention;
(b) using the syringe of the mixing ap‘paratus to introduce a fluid into the well;
25 (c¢) determining the expression of haptoglobin protein, derivative, mutant and/or
fragment thereof; and
(d) comparing the expression of the haptoglobin protein, derivative, mutant and/or
fragment thereof with that of a control, a difference in expression indicating the
presence of, or predisposition to, and/or severity of a proliferative cell disorder in the
30  subject.

The control may be at least one subject not diagnosed with the cell proliferative
disorder. The proliferative cell disorder may be a cancer. In particular, the proliferative
cell disorder may be ovarian cancer.

35



WD 2012/ 053984PCT/ SG2011/ 000373 I n anot her specific expression, the present
invention relates to a kit conprising the m xing apparatus according to any

aspect ofwbhgifsessgnt i nvention and instructions for usecrkagetiiobos Ry
further conprise the fluids to be used together with the apparatus. 5As

will be apparent fromthe follow ng description, preferred enbodi ments of
the present invention allow an optinal use of both syringe and m xing unit

to take advantage of the structure and conpactness. and ease of use gf both
Syr i nge. anl] SHOEE SRORTE SxRissaiohe L e Mieriod e & 8t edatiyin e oc
w || be appiirgndppacatekatdotding € amynaspechbf theeprdssat invehtiomale instuctidhs B&Y EF
DESCRI PTI ON T FI S Preferred enhodi nen of the ringe and m xing
dovi ce. vi |155nd0P BEMAXSUHI SamByos ity Tbidods Drea® lasetner af b ATt
acconpanying figures in which: Figure 1A is a side view of one enbodi nent
of the syrjnge, Figure 1B,is detai)l ed side.view of the i nge of . Figure
TA i L1 1 1S S e PP e BN BlBWRS EasTiPuony HeRirel; HabdagG: Soitie
gntd)odi ][rena preéertthieavérwohngl&)wMatnBopﬂnﬁzlalr as®\uibbath cepinge patdangxdng rumt:c ’td’lgakﬁii n
ody of the, syring syringe barre Figure 3A is gni fied vjew of
Phe’ 1 ower  Sa1RbIR0R e - Sihe 280 msacinesh dHSeass: St o SORSPKERA oo
from the naixingoasly whkerd desifadr | MHR &isd/ bthegeelatsd dvantdgeguwitt BBapparanptcan
view of th .Iga/wer, niedlt?1 p rtgq(i.f tbh syringe, Figure 4 is a cross
sectional Y& PEFSAREOLY Frﬁ*%é"' 80 ﬁ@“‘c he flow path of fluid A (Iight
30greyjo and fluid B (black), Figure 5A is a perspective view of one

enbodi nent L i igure 5B is a perspective view of the
m Xi ng uni?ﬁiﬁéﬂéﬁgk@ﬂﬁ'ﬁﬁfﬁﬂ%'%ﬁgna| 35conmponents shown in detail,
WO 2012/ 053984PCT/ SG2011/ 000373

Preferred embodiments of the syringe and mixing device will now be described by way

of example with reference to the accompanying figures in which:

15
Figure 1A is a side view of one embodiment of the syringe,
Figure 1B is a detailed side view of the syringe of Figure 1A with the internal
vcomponents shown,

20

Figure 2 is a side view of one embodiment of the syringe with the removable cap

separated from the main body of the syringe (syringe barrel),

Figure 3A is a magnified view of the‘ lower, needle part of the syringe with the

25 removable cap separated from the main body of the syringe (syringe barrel),
Figure 3B is a plan view of the lower, needle part of the syringe,

Figure 4 is a cross sectional view of the syringe showing the flow path of fluid A (light
30 grey) and fluid B (black),

Figure 5A is a perspective view of one embodiment of the mixing unit,

Figure 5B is a perspective view of the mixing unit of Figure 5A with the internal

35 components shown in detail,
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Figure 5Cis atop view of the mxing unit of Figure 5A, Figure 6Ais a
perspective view of two wells of one enbodinent of the mxing unit, Figure
6B is a cwostsegdssonal view of the two wells shown in PcgsceoGAp0Fs gure 7
is a magnified view of the needle showing the swirl notion created by the
fluids, Figure 8 is cross-sectional view of a well of one enbodi nent of the
m xi ng unit show ng the position of an opening adjacent to a base of the
well to receive a needle of a syringe and the swirl notion created by the
rel ease of fluids fromthe needle; 15Figure 9 is cross-sectional view of
one enbodi Figate 5C isaa topviewgofahe atidbdgianiconfigureisag at | east two syringes and a
mxing unit with two wells. DETAILED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS 20Fi gures 1A and B show one enbodi nent of syringe 2 of the

i nventi on Rigute GNisad pergidctiod viewas swe @ells ofoneldrbadirmentgs thk miiry wotbl e
chanbe;sed syringe conprising a syringe barrel 8, two chanbers 10, 12
arranged within the barrel 8 and two plungers 4, 6, the first plunger 4 for
movement Wigbie6B Bea drosséeatibaativisw dlthatwo ks steswaiel Aiguregadr 6 for novenent
wi thin the second chanber 12. The volunme of the first chanmber 10 is 25
different fromthe volune of the second chanber 12. In particular, the

vol ume of Fiberef 7 ist rabgnifiet view efietnezdlsioning e swirlumbticl cteateds By @iyl

chanber 12§L€5 90pl. Each chanber 10, 12 conprises a first open end and a

second cl oM end. The first open end of the chanber 10, 12 may be capable

of contoact wth a plunger 4, 6 respectively. The second cl osed end of the
chanber 10.. 12 conprises.an outlet 1 0. -I;Hrgocérigmt %gq]outl et 18 is in
fla e ot 1Bt § & Pias FRrd Wil walbotns o B NG Wit showing 1 uj d
moti on W tthetgusit®acsingh opetihg mdisentNongddise o 4hematiddettceivé i Reédie efav abl e
cap 26 is att ache&tt 0 t.ee «?.nd of tﬁt}Eg rilnge bﬁ‘%‘ﬁﬁlf 8. tFi ure 2 shows the
syringe 2 SWiPAS RS et Jntign ces %@éé?& O {38 ‘?qﬁ’g% 2. Figure 3A
is a magnified diagram of the renovable cap 26. The syringe 2 is made from
plastig for. its durability and be auseni)SiI [ heap. to manufacture. WO
D012/ (30aHBR SEBET SRS UHLO! P EmORHIMAE 85 TRER EPARUGSHERES 1 1 5t
end confi gatrieabt o syringes bhe achiring @hit aitd teo sflend end conpri sing a hol di ng
means 3. The hol ding nmeans are two separate flat surfaces 3, each surface
capabl e of receiving at |east one finger or part thereof. 5 Wen in use,
fluid A 14DETAILEDUDESERIBTION-OFI THEEEREFERRED EMBODIMENERS 10 and t he second
chanber 12 respectively. The volunme of fluid A 14 required in the
experinment/reaction in which the chanber 10 is used is less than fluid B
16. Tie® fiFigtrepliangrer B 4hvivicherenttfeiirhéntdf sgteged2 of tHe iavehtibh evithegoglibtizeunger
6 wthin the secgnd . : . - .

cross-section. The syringe 2 is a double chambered syringe comprising a syringe

barrel 8, two chambers 10, 12 arranged within the barrel 8 and two plungers 4, 6, the

first plunger 4 for movement within the first chamber 10 and the second plunger 6 for

movement within the second chamber 12. The volume of the first chamber 10 is

25  different from the volume of the second chamber 12. In particular, the volume of the

first chamber is about 50ul and the volume of the second chamber 12 is 90ul. Each

chamber 10, 12 comprises a first open end and a second closed end. The first open

end of the chamber 10, 12 may be capable of contact with a plunger 4, 6 respectively.

The second closed end of the chamber 10, 12 comprises an outlet 18, 20. The first

30 outlet 18 isin flui.d motion with the first chamber 10 and the second outlet 20 is in fluid

motion with the second chamber 12. A needle 24 embedded within a removable cap 26

is attached to the end of the syringe barrel 8. Figure 2 shows the syringe 2 with the

removable cap 26 separated from the syringe 2. Figure 3A is a magnified diagram of

the removable cap 26. The syringe 2 is made from plastic for its durability and because

35 itis cheap to manufacture.



10 chanmber 12 are pressed to produce a pressure that pushes the fluid A 14
and fluid B 16 out of the first outlet 18 and the second outlet 20

respecti WRbyo12Jd3goskwo fluids 14, 16 cone in contact for ppigchifimboszs me at
the entrance 22 of the needle 24. The flow path of fluid A 14 and fluid B
16 is shown in Figure 4. The lighter grey broken line shows the flow path
of fluid A and the black broken line shows the flow path of fluid B from
the 15 chanbers 10, 12 respectively to the entrance 22 of the needle 24 and
into the needle 24 where they mx. The swirl notion created by the fluids

14, 15 al | pieé firgt arhteséddnuqsmﬁg@r bre ﬂé\l/é’am‘rsx eh@confyurétetonentaitthé lcHaMbexands t he
needl e 24 is shown in Fi %ure ures 5A. B and C show one enbodi nent of

the ni xi ng? SRFANAIIY CBRRIING %ablf’wa "8s3- ddeplding mieags ere MiResensEale figt 106,
108 adj acegirfdces 8, Sathesubtacs aaphbleb redéiding 4Pk astdie fRgenbshrtliRereo 08 i s

configured to receive a tip of a needle of any syringe. The m xing unit 100
further’ conprises two channels 110, 112 each configured to receive a body

of a syring@enThas8l RuiBOA Udi dndlAiGld s 98 dreSplaodd el fRstCaRAMRY S101ddd tHel 6
adj acent to th o enln 106, 108 that is configured to receive the

remai ni ng $RF0 oﬁ ?rhézné"é"‘tﬂeét"?b’ (BBRi WA4Menet (14 At 14 heauyed nige therhe

di amet er Oéxp*ehfheﬁﬂ@ébﬂgw ﬁQﬂhlcﬂ-@d’e SIS PONid usk@ id fé%s (ﬂlha'ﬁ”fﬂﬁl@fB 6. Bnd fiBt of a
needl e of the m xing unit gnprises well A 102,

whi ch conrpﬁaP'% S‘é‘hl%g“eAferﬁbgR%’Bh?ﬁ Yired e Secerd \P&‘“&e'i Ppviin dhe seepnd of a

first myri mtﬂamdzaaréldrésiseﬂQ@@hﬁiu@b%%P@bsuik&‘ihdt@:u&ﬁé‘@th\éeﬂlﬁdm el Aui@fB t he
first syrln e and a_first bady channel 110 to receive the bOdf{teOf the first

syringe. ou ot ithey firshoyfist 16 £in the serardRiptselregeestivalys e twehflvids ddmf i ses

opening B d&ﬁe foedritaht Ferthé Girst GiRR amh@ehtr@ndéf22aofrtﬁ6d|le§d|af24aTﬁ@ﬂ@wcta$wbf nge
and a seco needl e ﬁhannel 116 to r cel Ve'éh e needl e of the second syringe
h

d
and a secorl\‘ﬂd Holtfl aedh WAt 16 S shown | l@c Ioye 4 nheplier ey heoker danaheyt the.

The ends ofiow Eethnﬁem}.oeACA‘rmnﬂheltﬁad(lﬁkokérilﬁnélsma@sefhk flow bt IFR BAford @ 104
are |ined | ene on the inside of 35the

e henncls " dhamberg 15772 fesgpdivebodhs ehieidn 24 bt BB drediec A aine hesinsdle mnd

the 10  VOQ2WhéreltheP atTHe(wiA WdtAbidated bgdhd auiBtar 1Rkidwasd tid Mli@std he
sl i ght |nterferen e fit bet %ﬂ the needle tip and t he openi ngs 102, 104

that creat Rl myx opforgthednixed ity exits the nesdls %45'5 ebowre 1y Figyreshape and t he

well B 104 is cyllndrlcal in shape This allows for the well to receive

different volu i ds. rtlcula as shown in Figure 6B, well

102 is dest' H@g%fbglﬁi\?eéj shew PB% 681 QAiEtent 0{) e yne ue'té%@fag%'es BYA WF'éﬁ'ret er
of abtmf]I émfzrmnm gaﬂﬁtr?off@bbmﬁé 1880 ubs Jaa;taeam t@{/é\éib}%é%ga 85&1 wél(lj 102, howa Tt'he )
accomodat e one tine i s designe o have
a top di an%qeé‘l‘nggfoaaﬂgét's BO’U"Weda%HS??'Wd'ipaﬂ?@t Rgedis Ofﬁyuﬁyr'ggﬁrfﬁiea’ﬂa"rkg dept h

of about 1§ni010D f@Hh@rWthbrlé@!; kwdBcHdHhelsOt ﬂpqmmda&@wfgﬁﬁé@ko @écé‘\}euaa do@y ofny
one tinme. 10 The 205|t|on of e openi ngs 10 104

al | ows for2 gYHgendhegixing ugit f1b8r?f$L°H??sst§7’ ’T?&Q'% W“?'ﬁé%ﬁ”s i@?ce’ﬂé‘?lt%er ein
the point &denttigs Pes)S108tHas |§fc'6nﬁ‘g€féd ® f’édéfﬂetfh@ r‘éﬁfatimﬁgjﬂpoﬁi&hsofotﬁetm%dl@e' I
or, a SW tion to be created as shown

102, 10 T@I ) itiqnin %
T F g e @eBgeR e $r01at % Suinoe Bha g dHae Rbedned Sl FRERENS 18105,
104 and m thengamaieesof d @ipeof dheeliexbng $yfinge. 1P efarfipige tHe AIMifg amiti To0f Or
its durabillt and ? rr&ijldln FqﬁgureQéesasch ti c show ng one
enbodi ment°°(5‘F FigeRWG ﬂ’g %ﬂﬂ? S QREMNG 'A_if.‘) corfiguird toHecsiys ety DA t 100
and two Syridgd@est 4 firsb§yring€@nt 2 frsinjdedrt dhaRney 112 tb Réceive the needle of the first
| syringe and a first body channel 110 to receive the body of the first syringe. The mixing
30 unit 100 also co»mprises well B 104, which comprises opening B 108 configured to
receive a tip of a needle of a second syringe and a second needle channel 116 to
receive the needle of the second syringe and a second body channel 112 to receive
the body of the second syringe. The ends of the needle channels 114, 116 adjacent to
the openings 102, 104 are lined with an elastic material, polypropylene on the inside of

35 the channels 114, 116. The relative elasticity between the needle channel and the
10



20 mxing unit are shown. One syringe 2 is the syringe as descri bed above
and the other syringe has both chanbers of equal volune. Each syringe

conpri sesyg shidgtosand second plunger 4, 6 having a hol dippg/seBdfimoss7s hat is
coupled to forma single separate flat surface 3 capable of receiving at

| east one finger or part thereof. The m xi ng apparatus nmay be snmall and
conpact thus allowing it to be easily carried around and 25used readily.
The foregoi describes preferred enbodi nents, which, as wil|l be understood

by those oRPSticemafarial faciligtes e plight intepipranpe fh bpiveent thengeastie #Baend & i ons

i n desi gn, ofeirgs’ 102 nomtm;t cRIMEPS UQélréb" 4P UthedRAIPA 10D Gs E6riehl i ShafeCRy Of
the clains, 30 For exanple, althoug thecPls shown to be removable, it

does not h#&gewelh Bbéo‘hrﬁ*"d cylinerigal ’f‘lmet dhish@ rfoﬁdﬁe weletopreseive ditieraBhsi ons

of the syridigfef BRI, |Ir$p£ﬁ|cdlé}ea§nsﬁév0’rglnlmg&re'm{m}éﬂAtﬁjzl |QH€Q?ﬁéHtOQ%VEad n
appllcatlons such that a_|arger volu be received % he chanbers of
4

the syrd ng@Pliameser phabawt i5mN vﬁaP‘P"tqnhgta@?fdercﬁf abpet hP@MeANEa dgpitral ePrHENt

descri bed. 1530 Aldwin weleAahéﬁéﬁcme@atmhbm omﬂ@d abahy Bfe MbYwet'® f;d and
11 WD 2012/ 053984PCT/ SG2011/ 000373 cylindrical as illustrated. Also, in

the mi xi ngS&SpENad trshaverrtopydiameter AkakONGE OmsN.chiaoties: diagteteriof ABPWR- 0B unes

and anot hegndy dbpeef BBYING, SHiAEREWRng AellH HEd toVéEcBHﬁ%dafe 90| BEMANEL &ty Both
the syringe may chanbers of different volunmes. Simlarly, the nunber “of

chambers i N&WB® syringe may not be only 2 as illustrated. Each syringe 5
may haye 3, 4 or 5 chanbers depending on the application (e.g. the nunber
of fl uids/ reagent s required in the experi rrent/appl i cation). \Were necessary

or desir edThg ResitiRipfthe srepinRgsil 8 <105 '"ttﬁé wallr 1029 dOh@llowsafay disheneing flajst i onal

acconpanyi fém the ishnddNinto FRYWEE 162laPd£ dhbRiR HeOPSIRUISM @spdiRinyYis| d¥Bentreki | | ed
persons nmay al so adapt the syringe, mxing unit and m Xi ng apparatus

accor di ngl §omdhpe M@'é'c?'rﬁxdﬁ ?fffBP gl Wa% iTbigtRasiigningallgws Jerra gwirlometiors ter

i nstance, B4 grehttideadHbwinan IF%UQQS%F/QI% RiledsB®f HGRAB FroRT theHelledinTS the WEhs
2012/ 053984PCT/ SG2011/.00037
102, 104 and mixing takes place. The mixing unit 100 is made from plastic for its

durability and ease in moulding.

Figure 9 is a schematic showing one embodiment of a mixing apparatus. The wells
102, 104 of the mixing unit 100 and two syringes to be used in conjuhction with the
20 mixing unit are shown. One syringe 2 is the syringe as described above and the other
syringe has both chambers of equal volume. Each syringe comprises a first and
second plunger 4, 6 having a holding means 3 that is coupled to form a single separate
flat surface 3 capable of receiving at least one finger or part thereof. The mixing
apparatus may be small and compact thus allowing it to be easily carried around and

25  used readily.

The foregoing describes preferred embodiments, which, as will be understood by those
skilled in the art, may be subject to variations or modifications in design, construction or
operation without departing from the scope of the claims.
30

For example, although the cap is shown to be removable, it does not have to be and
can be fixed to the syringe. The precise dimensions of the syringe and wells of the
mixing unit may be tailored for certain applications, such that a larger volume may be
received by the chambers of the syringe and/or the mixing well instead of the preferred

35 embodiment described. Similarly, the shapes of the wells need not be only conical and
11
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cylindrical as illustrated. Also, in the mixing apparatus, one syringe having two
chambers of different volumes and another syringe having chambers of equal volumes
is not essential. Both the syringe may chambers of different volumes. Similarly, the
number of chambers in each syringe may not be only 2 as illustrated. Each syringe

5 may have 3, 4 or 5 chambers depending on the application (e.g. the number of
fluids/reagents required in the experiment/application). Where necessary or desired,
the number of chambers of the syringe may vary and the optional accompanying
mixing unit may be adapted to accommodate the syringe. Skilled persons may also
adapt the syringe, mixing unit and mixing apparatus accordingly for use in different

10  applications. These variations, for instance, are intended to be covered by the scope of
the claims.

12



25 6. 30 7. 8. 35 A syringe conprising: a syringe barrel, at
| east two chanbers arranged within the barrel, wherein the volune of each

chanber iwodvifRsRet and each chanber conprises a first pepga8Mfdo@ns a
second cl osed end, the first open end capable of contact with a plunger and

t he second cl osed end conprising an outlet; and at |east two plungers, the
first plunger for novenent within the first chanber and the second pl unger
for novene 'éhin t he second chanber. The syringe according to claim1,
further coﬁLﬁﬁ@ ng a third chanber arranged within the barrel, said chamnber
having a first open end and a second closed end, the first open end capabl e
of contact with a third plunger and the second cl osed end conprising an
outl et and the PFYAREGEAMRIING or novenent within the third chamber. The
syringe according 4 §rifigé Befeic! @i m 1 or 2, wherein the volume of the
chanbers is 10pl to 20ml. The syringe according to any one of the
precedithg cl ai ns, akieasbitwo tqhampeisyaisanged; withie Hagribarrs!, iwheteip the yohow of .

each chamber is different and each chamber comprises a first open end and
a second closed end, the first open end capable of contact with a plunger
and the second closed end comprising an outlet; and

- at least two plungers, the first plunger for movement within the first chamber

10 and the second plunger for movement within the second chamber.

2. The syringe according to claim 1, further comprising a third chamber arranged
within the barrel, said chamber having a first open end and a second closed
end, the first open end capable of contact with a third plunger and the second

15 closed end comprising an outiet and the third plunger for movement within the

third chamber.

3. The syringe according to either claim 1 or 2, wherein the volume of the
chambers is 10ul to 20ml.
20
4. The syringe according to any one of the preceding claims, wherein the volume

of the chambers is 10ul to 100 pl.

5. The syringe according to any one of the preceding claims, wherein the cross

25 section of the syringe barrel has a circular or elliptical shape.

6. The syringe according to any one of the preceding claims, wherein the plungers

are coupled at an end arranged to be depressed by an operator of said syringe.

30 7. The syringe according to any one of claims 1 to 5, wherein the plungers are

separate at an end arranged to be depressed by an operator of said syringe.

8. The syringe according to any one of the preceding claims, wherein the syringe
is a single use safety syringe.

35
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The syringe according to any one of the preceding clains, wherein the cross
section of the syringe barrel has a circular or elliptical shape. The
syringe ageouihgigushio any one of the preceding clains, wpergicRoiiagopsungers
are coupled at an end arranged to be depressed by an operator of said
syringe. The syringe according to any one of clains 1 to 5, wherein the

pl ungers are separate at an end arranged to be depressed by an operator of
sai d syringe., The syringe according to one qQf the precedjng clains,
wher et n the. Sy ThBHngSFeopriRLo Y e Blftetige ci) wherein te Syfngs
2012/ 053984 PCT/ &Sraprisks @00k 18ckoat tHdoutfatr i nge according to any one of the
precedi ng clainms, wherein the syringe conprises a luer lock at the outlet.
10. A mxing unit conprising: 5a well with an opening adjacent to a base of
the wel |, theloopefiking uhit compligihgommuni cation with a syringe; and a channel
configured to receive a._pody of the, syringe. 1. The m xing unit
accordiq‘{]g to clai @Ye! W &“e???"f%eaqj?‘{ﬁ”&t‘gﬁrﬁﬁﬁi‘gé'ﬂ? éﬂ?ﬁi e qnsnigi Bdlidy a
needl e of the syrico@fnunicatior keth & sytiRge; Wt according to either claim 10 or
11, wherein the opening is off centre from.a }/ rtical axis of the well.
1513, The i xi ng GHiENHEcoRtgUTed Kyessiye ahodke! BeaiR9a0 to 12, wherein the
di aneter of the opening corresponds to the dianeter of a tip of a needle of
t he syri nge. ne of clains 10 to

14. The m.xin nit according . to, an >
13, wherein tHel W mMixipg At g%‘g"’ ‘y‘% '3 F‘ngég %Qe'ﬁ"f é'%/e %H@n?‘?f@”‘i“ﬁ'cﬁi"tﬂ ¢
comunigcat i on wprobidad by bsieedRf thenglginged a second opening in fluid
communi cation with a second syri nge.
12. The mixing unit according to either claim 10 or 11, wherein the opening is off

centre from a vertical axis of the well.

15 13. The mixing unit according to any one of claims 10 to 12, wherein the diameter

of the opening corresponds to the diameter of a tip of a needle of the syringe.

14. The mixing unit according to any one of claims 10 to 13, wherein the well
comprises two openings, a first opening in fluid communication with a first

20 syringe and a second opening in fluid communication with a second syringe.

15. The mixing unit according to claim 14, comprising at least two channels, the first
channel configured to receive a body of the first syringe and a second channel

configured to receive a body of the second syringe.

25
16. The mixing unit according to any one of claims 10 to 15, wherein the unit
comprises two wells.
17. The mixing unit according to claim 16, wherein the first well is conical in shape
30 and the second well is cylindrical in shape.

18. A mixing apparatus comprising a mixing unit according to any one of 10 to 17

and a syringe.

14



15. The m xing unit according to claim14, conprising at |east two
channels, the first channel configured to receive a body of the first

syringe age 0158¢09d channel configured to receive a bogyrRG26fmesesond
syringe. 25 16. The m xing unit according to any one of clainms 10 to 15,

wherein the unit conprises two wells. 17. The m xing unit
according to claim 16, wherein the first well is conical in shape 30and the
second well is cylindrical in shape. 18. A m Xxi nﬁ) apparatus conprising a

m xi ng unit dcoheimbgng épaﬁ‘f?“’érﬂé’ce'fd'%tot gainy 18 nwheres therryange \gor syringe

2012/ 053984PCT/ 56adfdidd #04hy oheld? clafh€ 11 81 ng appar atus according to claim
18, wherein the syringe is a syringe according to any one of clains 1 to 9.

20. A nmethod of diagnosis of a disease in a subject, the method conpri sing:

5(a) provi di n@oaasthbEof digiRois o Bl disdast i Qs&ﬂs]ectw@blmétﬁo& BSmpliighhd!9 appar at us
according to either one of clainms 18 or ; (b) usin e syringe of the

i xi ng Sappar at U@t o PRVIEGLR sargPlel frany alsfﬂbt?cf o et We|P?fctﬁed@'t“@6tmer9éU%l gnal

produced by the int eé&%trduﬁg?tob@ih\%ﬁb bih&aifsUisoragad the 10sanple; (d)
conparing the s"i&gnal with that of a control, a difference in signal

i ndi cating the {¥eseWtieo 8te syingai of dhe dnixing rappasalys t nfroducepa fiuid inie Merl of
detecting and/or quaggntating the presence of, or predisposition to,

15and/ or severity of a proliferative cell di sorder in a subj ect, the nethod
conpri si ng: (c detecting a signal produced by the interaction between the fluid and the

10 sample;
(d) comparing the signal with that of a control, a difference in signal

indicating the presence of the disease in the subject.

21. A method of detecting and/or quantitating the presence of, or predisposition to,
15 and/or severity of a proliferative cell disorder in a subject, the method
comprising:
(a) providing an ovarian cyst fluid sample from a subject into the well of the
mixing apparatus according to either one of claims 18 or 19;
(b) using the syringe of the mixing apparatus to introduce a fluid into the
20 well;
(c) determining the expression of haptoglobin protein, derivative, mutant
and/or fragment thereof; and
(d) comparing the expression of the haptoglobin protein, derivative, mutant
and/or fragment thereof with that of a control, a difference in expression
25 indicating the presence of, or predisposition to, and/or severity of a

proliferative cell disorder in the subject.

22. The method according to claim 21, wherein the control is at least one subject

not diagnosed with the cell proliferative disorder.

30
23. The method according to either one of claims 21 or 22, wherein the proliferative
cell disorder is a cancer.
24. The method according to either claim 21 or 22, wherein the proliferative cell
35 disorder is ovarian cancer.

15



(a) providing an ovarian cyst fluid sanple froma subject into the well of
the m xi ng apparatus according to either one of clains 18 or 19; (b) using
t he syringe »0{2dsb®s4m Xi Nng apparatus to introduce a fl ui gcirRic@oti/agozzdwvel | ;
(c) determ ning the expression of haptoglobin protein, derivative, nmutant
and/ or fragment thereof; and (d) conparing the expression of the
hapt ogl obi n protein, derivative, nutant and/ or fragnment
thereof with that of a control, a difference in expression 25indicating the
presence of, or predisposition to, and/or severity of a proliferative cel
di sorder in tZBeA&uftbﬁ?@hsmé&e rhixhgraipanslueacsordihg & &ithet baé BT ddimsMeseid t he
control is at |east one ect not diagnosed wth the cell proliferative
di sorder. 30 23andsr'ﬁétr FH% F488ording to either one of claims 21 or 22,
wherein the proliferative cell disorder is a cancer. 24. The

met hod according to either claim?21 or 22, wherein the proliferative cel
35di sorder is ovarian cancer. 25. A kit conprising the m xing apparatus
according to either one of clainms 18 or 19 and instructions for use.
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