A M CROFLUIDIC DEVICE Field of the Invention The invention relates to

m crof | ui di c device design, manufacturing, and integration, for bionedical
anal ysi s wppbiociasi7ons. Background M crofl ui di ¢ devi ces, PesSEci@ohys4

bi ochi ps, have been studied world wi de for bionedical, chem cal, food

i ndustries, and environnental diagnostic and anal ysis applications, and a
nunber of mcrofluidic devices have been denonstrated and comrerci ali zed
for various analytical and testing appftications. It is expected nore

m crofluidic devices will enter int% he market with increasing speed in
the near future. According téJM@§§Q~Li3235£§§%K¥%tion of European conpani es
that specialize in MEMS - the BioMEMS industry is worth US$10 billion.
Exanpl e applications of polymer bionedical devices are capillary

el ectrophoresis chips and the so-called "lab on a chip", where chemcals
are del i éeddftloe Bpetidni ¢ reacti on chanbers at specific tines and in
predeterm ned order. Mcrostructures permt precise fluid handling of very
| ow volumes (microlitres to picolitres) using mninmum avail abl e space.
Sophi sticated designs enabl e such fluidic functions as dosing, mxing,

re- sugpe eoiﬂvéﬁtloglrl‘eﬁﬁes%'gxﬁh%ﬂhﬁhc Héxh&e%és n?a%ﬁf Fcﬁn‘ﬁ%héﬁﬂ”'ﬁft doPition, for

M crofl uidics mar en expanding v y rap rece years.

biomedical analysis applications.

Background

Microfluidic devices, especially biochips, have been studied world wide for biomedical,
10 chemical, food industries, and environmental diagnostic and analysis applications, and a
number of microfluidic devices have been demonstrated and commercialized for various
analytical and testing applications. It is expected more microfluidic devices will enter
into the market with increasing speed in the near future. According to Nexus — an
organization of European companies that specialize in MEMS — the BioMEMS indust1‘ry
15 is worth US$10 billion. Example applications of polymer biomedical devices are
capillary electrophoresis chips and the so-called “lab on a chip”, where chemicals are
delivered to specific reaction chambers at specific times and in predetermined order.
Microstructures permit precise fluid handling of very low volumes (microlitres to
picolitres) using minimum available space. Sophisticated designs enable such fluidic
20 functions as dosing, mixing, re-suspension of dried chemicals, triggering and valve
functions. Microfluidics market has been expanding very rapidly in recent years.
According to a report (by Yole Developpement, November 2004 Report Name:
Emerging Markets for Microfluidics Applications, EMMAO4. www.yole.fr)

microfluidics market is expected to grow at 20% per year, reaching about Euro 4.5



According to a report (by Yole Devel oppenent, Novenber 2004 Report Nane:
Emergi ng Markets for Mcrofluidics Applications, EMVAO4. ww. yol e.fr)
m cr of | uiwocsimssket i s expected to grow at 20% per yeaPCTIS€aaloongsabout

Euro 4.5billion in 2010. Biochips are becom ng a big business, as
heal t hcare gradually undergoes a major shift towards genom c-based
medi ci ne. The val ue of the biochip market in 2000 was $US531 million and
the market will generate $US3.3 billi revenues in 2004, according to a

report by .the res ch.firmFrost & Sulliyvan, $Silicon_h been the materi al
oSt wi diiOns it 2080 RERSIRRe gie DECHRTEE ADUSRRIHCaY Wa@wrepr%e&gy

t echnol ogi es devel oped in the well-established m croelectronics industry.
However, Udergashy BrOVEMS thavardse sensplir-batadomedicisiel Thevatisee! fhst bieplin

advant ages over other materials such as glass and polyners, for instance,

t he hi gh makét as2000 atasdSUBSIL smillionoandatie traekebavitlh gprevate SBISTa3 thikiofior
silicon devices. For many | aboratory and conmercialized biochips, polyneric

el ast onerrevadiugs indd 04, sde6RlidstoROley6it bR e sdat dxfme PP ullivihe used as the
substrates for the devices. This is because mcrostructures of the biochips

can bg easily replicated on PDV5 substrates through the casting process.
However, for many applications the flexible substrate nmaterial is not

pref erredy;: f.or mat | e 3 to the
Chi p syst i AR ReRR AR rEpb BN Ao ASR BRr TS B i dhE  RRERaRt P
GBS LI WS M R R AR e A

However, for many BioMEMS device applications, silicon does not show advantages
over other materials such as glass and polymers, for instance, the high cost associated

10  with silicon and the batch process nature for silicon devices.

For many laboratory and commercialized biochips, polymeric elastomer materials, such
as Polydimethylsiloxane (PDMS), are used as the substrates for the devices. This is
because microstructures of the biochips can be easily replicated on PDMS substrates
15 through the casting process. However, for many applications the flexible substrate
material is not preferred, as deformation can take place when samples are loaded on to
the chip system, which will affect the functionality of the devices. On the other hand,
the casting process is not an effective process for mass productions, and the curing
process that takes place after the casting of the liquid components of the substrate

20  material is also a time consuming process.

Further, biochip components are manufactured as single components which need to go
through further chip bonding, integration, and flow path control element installation

processes before they can be used in a biochip system. Bonding of biochips to cover the



process that takes place after the casting of the |iquid conponents of the
substrate material is also a tinme consum ng process. Further, biochip
conponentwoanw/1i3807af act ured as si ngl e conponents whi ch meE®Gea@oonshr ough
further chip bonding, integration, and flow path control el enent _
installation processes before they can be used in a biochip system Bonding
of biochips to cover themcro channels is still a challenging task in

pl astics biochi p manufacturing. Adhesi¥e bondi ng is used for many biochip
systenms, but it is not desired to use adhesives for many bionedical

anal yses Migiochargelpdngithg delengingtask implestits biockin merufadmingpplliesiati ons at
hi gh pressure and tenperature conditions. After the bondi ng process,
connect obendiagds nsedhéori matsabloehiposysenppbyinitris alot dssited foonse Rkegive fatry and
exit paths for the biochip system For many industrial biochip systens,

control adnyebioniddidabraragyssy s hiin thé Cooaldfify REELth Oisb@lsbNEhdeliethri oyt he
systemto nmani pul ate sanple flow paths to achieve the designed anal ysis

task. Al lyphl@s8nP#SHBR Yot dndlBAHALIPE cHEREERS €A RLGhL BTLAHS prddHE
I féer a ort ant

consum ng, and may result in consi e cost Increase. An |

inpliegati i is for | icatigns requirin arge
soal e di Somsaier %%st?sb%éiﬁ%fiﬂ?i&ﬁﬁ%?l 5 sipe ARg, S%ﬁﬁ&fl@ifgfl F%gflé&fgri s
For instanc 0 rcial a orensjc .testing may involve a considerable
vol une o?ori ﬁﬁ%}%ﬁyﬁt%t Eomaeﬁ 1@@%"%‘@&?% éﬁfﬁgﬁf s,1q98treb e ddieng e
repeatedly. A reduction in the cost of consunmables for each test may have a
si gni f i ca¥tterBrierlso Bepd: ldedagiabbed inta hgsystemytogpanipulate sample flow paths to

achieve the designed analysis task. All these assembly and integration processes are
tedious, time consuming, and may result in considerable cost increase.
10
An important implication of such a cost increase is for applications requiring large scale
diagnostic tests such as those conducted in commercial laboratories. For instance
commercial and forensic DNA testing may involve a considerable volume of individual
tests which essentially apply the same procedure repeatedly. A reduction in the cost of
15 consumables for each test may have a significant effect on the economic viability of

such a commercial laboratory or a saving of research funds for a research institution.

Further still, it will be appreciated that such biochips are well suited to the processing of
samples in order to achieve relatively low costs diagnostic testing particularly when
20  samples volumes are low. However, what has not been significantly developed is the
cost involved in the preprocessing of said samples prior to introducing these to such
biochips. It would therefore be further advantageous if the relatively expensive
procedure of preprocessing samples was also reduced so as to better utilize the

economic advantage provided by processing of samples using biochips.



such a commercial |aboratory or a saving of research funds for a research
institution. Further still, it wll be appreciated that such biochips are
wel | sui two 20/3BE7pr ocessi ng of sanples in order to aclrCexse20mioatisvel y | ow
costs diagnostic testing particularly when sanples volunmes are | ow.
However, what has not been significantly devel oped is the cost involved in
t he preprocessing of said sanples prior to introducing these to such

bi ochips. It would therefore be furt hr advantageous if the relatively
expensi ve procedure of preprocessing sanples was al so reduced so as to
bet t er uS$uthinzaey dfiike Bwemtaom ¢ advant age provi ded by processing of sanples
usi ng bi ochi ps. Summary of the Invention In a first aspect the invention
provi des a mcrofluidic device conprising a mcrofluidic core having a
plurality of mcrofluidic channel bl ocks; wherein at |east a portion of

sai d_bl ofks gl 2 SRkEGk i Renlibi ipfo G AR GallkieR. devitedospeiong ampeofuithe
i nvention provides a mcrofluidic device conprising a polynmer mcrofluidic

core having,m.craofluigic f1l . : e G i sHgidf eat ures
on & sectitd rune ARy orEiPR R, Ahlel hbSs ACRLPATS KpBHlod dhekid PP
aspect, the inventio ovides. a.nethod of formng a mcrofluidic device
the ret hBQCkGiRSE eg‘iﬂf?&‘“ﬁ&é"@?ﬁ*ﬁ AP0 pul ding a mcrofluidic core having
m crof l uidic channels on a first face and mcrofluidic features on an
opposed second face and; sealing said mcrofluidic channels so as to permt
the introduction of fluid to said ) o

In a second aspect the invention provides a microfluidic device comprising a polymer

microfluidic core having microfluidic channels on a first face and microfluidic lfeatures
on a second face wherein said core is a single moulded unit.

10
In a third aspect, the invention provides a method of forming a microfluidic device the
method comprising the steps of: moulding a microfluidic core having microfluidic
channels on a first face and microﬂuidic features on an opposed second face and;
sealing said microfluidic channels so as to permit the introduction of fluid to said

15  microfluidic core.

In a fourth aspect, the invention provides a valve for controlling flow in a microfluidic
device comprising a valve seat encompassing a microfluidic channel inlet and a
microfluidic channel outlet; a rotatable disc coupled to said valve seat, said dise having
20 a longitudinal recess wherein said disc is arranged to rotate between a first position
whereby said recess aligns with the inlet and outlet providing fluid communication
between said inlet and outlet and a second position sealing at least one of said inlet and

outlet and so blocking fluid communication.



mcrofluidic core. In a fourth aspect, the invention provides a valve for
controlling flowin a mcrofluidic device conprising a val ve seat
enconpasswogor/1s@rof | ui di c channel inlet and a m crof | BCUiSG2aivan084
outlet; a rotatable disc coupled to said valve seat, said disc having a

| ongi tudi nal recess wherein said disc is arranged to rotate between a first
position whereby said recess aligns with the inlet and outl et providing
fluid comunication between said inlet>and outlet and a second position
sealing at |east one of said inlet and outlet and so blocking fluid

comuni cat PEsroRuidie dofce Acgprdingdoitheprgsed indiention may peovpdesisetet fluiiefibivon may
provide better fluidic flow mani pul ati on and provi de | ess conplex flow

ent r ance nadp@aiion eodpectide levs Wotiplex flomo eaifanad Uindi &gt Bénoeh hedb es
directly to one or both faces of the core. In a further aspect of t

present  ithioaph n@uldib$ef &cHERAHREs &%@fﬂy@@@n@oﬂb&h%deybﬁth% gryi ce (bi ochi P)
having multi ple mcrofluidic channel "bl ocks | ocated on the mcrofluidic

device , with fluid fl ow between said bl ocks being sel ectively operable.
Further, the plurality of blocks may also effect nulti step preprocessing

of a sa I be.furthe roc sed b er biochip
whi ch§mngﬁgl o) %msgecr%nggzr%og’ e %LIEV \?ch‘e’é?e@%h‘ég t%lcﬁg%&é{éﬁﬁeof such
a sanpl e. i,S conte a bl ock may be defl ned as a discrete area on the
devi ce hzﬁ’/‘u H]Q;‘ g%"’&go’fniuﬁ%‘? avigrpdividic cheprel oblogksy lasated on tthe rmisrafbudic ned

space. device , with fluid flow between said blocks being selectively operable. Further, the
plurality of blocks may also effect multi step preprocessing of a sample. Such a sample

may then be further processed by another biochip which may also be a microfluidic

10 device designed for the processing of such a sample. In this context, a block may be
defined as a discrete area on the device having a microfluidic channel with a long path

within a confined space.

In this embodiment, there may be two, three, four or more microfluidic channel blocks

IS according to the number of steps required for the preprocessing of the sample.

In this case, a microfluidic device may be designed so as to provide a dedicated

preprocessing procedure of multiple steps formed on a single biochip.

20 Said blocks may be arranged sequentially, from a first block to subsequent downstream
blocks. Alternatively, blocks may form multiple branches of microfluidic channel

blocks.



In this enbodi nent, there nay be two, three, four or nore mcrofluidic
channel bl ocks according to the nunber of steps required for the

pr epr oceswOngloafsime sanple. In this case, a m crofl ui dPCTSS20®MY be
designed so as to provide a dedi cated preprocessing procedure of nultiple
steps formed on a single biochip. Said bl ocks may be arranged sequentially,
froma first block to subsequent downstream bl ocks. Alternatively, bl ocks
may formnultiple branches of mi crof | @i di c channel bl ocks. As an exanpl e,
preprocessing of a blood sanple to extract DNA may include a mcrofluidic
devi ce hAsi aig exdmple, pegpuencssing lof ablandgermplie cootxtract i RNAhBEHaRCHdecks. | n
this case the first block nay be arranged to provide a concentration step,
a secondmfitefkidiodehavhstngthpuerseficnanilparratgrd mivtoftuidibichehiel bioicks.olpr ovi de
an anplification step. The mcrofluidic device may further include features

to extraglis L8 2R Block Hizl) bRarEhYed tB pidWile & @8cenBbitdh @ef, @akturRd BIBYKk be an
outl et for connection to ahother mcrofluidic device, an outlet to a

0} PIDOS L poYdsCe i OREn Ydheils o ufla BBk I Broviacotn Anbfdioh KRy 18 2

silicon or W th iomedl cal anal yses. In a further aspect

of the present.inyention, .there | ocat ed the mcraofl ulhqdic:device a
val ve? f ofm‘frﬁgu’élbﬁg?"é‘fe ey f‘ﬁgjef frﬁg‘\%ffg%ﬁﬁsgo \fi‘?‘?ﬁ? Ehet “é”lrln’cs }1(8))4 P%P%lt&c 1Igevi ce.
Said control may include selectively permtting the_pass o ].gl ock, of fluid.
The val véisregpes éu@}h@feaaw B1AY PR 81 ORIt SATI B AILSF tOr?é‘whﬁﬁF‘&fPé‘F 16 ¥ Vi%e

m crofluidic device. Further still o ) .
an outlet to a diagnostic device either directly or indirectly or alternatively to a silicon

chip for use with further biomedical analyses.

10‘ In a further aspect of the present invention, there may be located on the microfluidic
device a valve for the control of the flow of fluid within the microfluidic device. Said
control may include selectively permitting the pass or block of fluid. The valve may
further allow the introduction of new materials to the microfluidic device. Further still
the valve may permit the drainage of waste material from the microfluidic device.

15 In a further embodiment such valves may be located between adjacent microfluidic
channel blocks so as to control the flow of fluid between said blocks. Said flow may be

from an upstream block to a downstream block.

It will be appreciated that the core may be planar, however other shapes of the core are
20 possible, subject to design considerations. The invention may also enable direct
injection moulding of multi-way flow control features on the microfluidic device during

the moulding process, and facilitate installation of filtering devices into the flow paths.



the valve may permt the drainage of waste material fromthe mcrofluidic
device. In a further enbodi nent such val ves may be | ocated between adj acent
m cr of | uiwocomhaserel bl ocks so as to control the flow ofPCTisG2ehowetseen sai d
bl ocks. Said flow nay be from an upstream block to a downstream bl ock. It

wi |l be appreciated that the core may be pl anar, however other shapes of
the core are possible, subject to design consi derations. The invention my
al so enable direct injection noulding of multi-way flow control features on
the mcrofluidic device during the noul ding process, and facilitate

i nst al | at Aesprdinghy |themraggntiduventioni int direcheel td awnpatisidie alevite Nglwng tthe
present invention is directed to a mcrofuidic device having a noul ded core

form as ameilidgd eorenform aEhe singlecuriiticThel esreninelugéd tiidbauiahranahss @ qpre f ace
and features on an opposed second face. In one enbodi nent, the features on

the seconficé and feaBiebs an ioppbded Besirar @hd. Uidlh e &H&%‘kﬂg{e t, thd el S Ble

enbodi ment, the mcrofluidic channels present on I'rst and second faces
may beinsu)ﬂ&@agq;{?%lr&' [ - Ui ni.cat i.on may .be. provi.ded by
channel s eext endicng ro%rsi%taﬁlgﬁ?far%{&%f{éiéde%%ﬁ&@sé@&@%ﬁe&’s@ﬁﬁe‘ﬁo rovi de
a flui hetyeen the respect.ive. mcrofluidic_channels. QG her forns
of fl ustj d%%%?lga%ﬁaﬁnﬁleﬁaymﬁgﬁpSESE% gi,rSti AR uifeRRd offfet imashdiehimnleidor
capillary structures further enbodinment, the first face nmay al so

In ;
i ncl ude FERIRyECAton,The ﬁH OPHBUNEatioa ey bl Rrovidad e |chantrlsextending fagmon t he

first and/or. second faces may include val ves
the first face to the second face so as to provide a fluid pathway between the respective

microfluidic channels. Other forms of fluid communication may be possible, including
osmotic membranes or capillary structures.
10
In a further embodiment, the first face may also include features other than the
microfluidic channels. The features on the first and/or second faces may include valves
for controlling the flow of fluid through the microfluidic channels for each face.
Further, valves may be provided to control the flow of fluid between the first and
15  second faces. Further still, said valves may be connectors, with said connectors

arranged so as to not interfere with flow in the channels.

Said features may further include entry points for the introduction of fluid to the
microfluidic device.

20
In a further embodiment, the features may include a mixing device moulded onto the
first and/or second faces of the core. Said mixing device may include a plurality of
entry points for the introduction of fluids to a bifurcator microfluidic arrangement. Said

bifurcator may lead to a single microfluidic channel. Said microfluidic channels within



for controlling the flow of fluid through the mcrofluidic channels for
each face. Further, valves may be provided to control the flow of fluid
bet ween twe 2biwsgo7and second faces. Further still, sai dpPcalSGeaorvagishe
connectors, with said connectors arranged so as to not interfere with flow
in the channels. Said features may further include entry points for the
introduction of fluid to the mcrofluidic device. In a further enbodi nent,
the features may include a m xi ng deviSce noul ded onto the first and/or
second faces of the core. Said m xing device may include a Er))l urality of
entry poihet mifing deviee inmyr o aanged tof provide dufficderd rpsidencedime baiveenfthei di ¢
arrangenent. Said bifurcator may lead to a single mcrofluidic channel.

Sai d m crlaidsuhtoduced eRodtstheldntryrpoite soiasito graieste diffasign betwaen dregihdds o

provi de sufficient residence tinme between the fluids introduced through the
entry p_ohﬁbr fPe@fing hePh AT Borlbd | UhE ANxPBIWORR hiiEedit UhidSa Bdah@E ohqheXi ti ng
the m xi hg device.” The m xXi ng device may exit onto a feature on the first
and/ or s nd C jd. mk devi ge . ' A

i or of 1 uticingleiegma i o MR 880 o LG 3 Rttt bhotuicic
provigge cggt jn advantages in isolation or in conbination, subject to the
desi ghat &%8Spl i cati on. For instance: 1) The pol ymer microfluidic devices
may act as flow channel systens and so be connected and integrated in one
nmoul ded unit;

Various embodiments of the present invention may provide certain advantages in

isolation or in combination, subject to the designated application. For instance:

10 1) The polymer microfluidic devices may act as flow channel systems and so be

connected and integrated in one moulded unit;

2) Fluid flow path may be controlled and re-directed through moulded channels in
combination with a multi-way valve system in between flow channel systems;

15
3) Fluid samples may be introduced into the flow path at the moulded entry points, or

from any entry points designed and moulded downstream from an initial entry point

4) Fluid samples may also be conducted away from exit points moulded into the core,

20  subject to the designated application;

5) Fluid filters may be easily inserted into or removed from flow path



2) Fluid flow path may be controlled and re-directed through noul ded
channels in conbination with a nmulti-way valve systemin between flow
channel sweoteme13s®y Fl uid sanpl es nay be introduced int@Crise200om0018at h at
the noul ded entry points, or fromany entry points designed and noul ded
downstream froman initial entry point 4) Fluid sanples may al so be
conducted away fromexit points noulded into the core, subject to the
desi gnated application; 5) Fluid filtePs nay be easily inserted into or
renoved from fl ow path6) Qther mcrofluidic devices may be incorporated
into or r@nBthennfierofinidiredeviess deay bé drhipprayd ironot heraogtd Ppore-tte sianed
connection points to formhybrid mcrofluidic devices. Such nmulti-device,

or mul ti -Wiockep deystemethrouphy ploalefigha® dohh¥clibe 'HoeRe e abaf ShybRd! fedofidtie t he
core, so as to selectively couple and de-couple from anot her such core of

devi ce. 7Jevites! Sigchf MON-EHARNBL nIBLRPE dERYesd Gl o ﬁ)ﬂ?eq B éo%n@c?c{)r&e q

interfere with the noul ded sanple entrance/exit points an he nou

val ves o i I tem be seal ed using

ol ast omer "o Rogt B B8 AL R GR s B EDIORRe B e SET SoBl o PR 68T gned
chip Bol dgry. ;This may elimnate the need to seal the noulded chips using
time consumng and costly bondi ng nethods widely used in mcrofluidic
devices. Brief Description of Drawings It will be convenient to further

descri be the present invention with respect to the

7) As the flow channel systems may be designed so as to not interfere with the moulded
sample entrance/exit points and the moulded valves on the device surfaces, the channel
system may be sealed using elastomer sheets, or films, applied to the core surfaces
10 through designed chip holder. This may eliminate the need to seal the moulded chips

using time consuming and costly bonding methods widely used in microfluidic devices.

Brief Description of Drawings

15 It will be convenient to further describe the present invention with respect to the
accompanying drawings that illustrate possible arrangement of the invention. Other
arrangements of the invention are possible and consequently the particularity of the
accompanying drawings is not to be understood as superceding the generality of the
preceding description of the invention.

20
Figures 1A and 1B are isometric views of a microfluidic core according to one

embodiment of the present invention;



acconpanyi ng drawings that illustrate possible arrangenent of the

i nvention. Qher arrangenents of the invention are possible and
consequernwbyotossarti cul arity of the acconpanyi ng dr awPOESG2809004184 0 be
under st ood as superceding the generality of the preceding description of
the invention. Figures IA and IB are isonetric views of a mcrofluidic core
according to one enbodi nent of the present invention;Figure 2 is a plan
view of a microfluidic core accordingl®o a further embodi ment of the
present invention; Figure 3 is a plan view of an entry channel according to
one enbofigmen? ioh ptanevipw @f emicioflwédit cone; ackorginggo4 fugther ghlandimertwiche a
sanpl e channel according to a further enbodi nent of the present invention;
Fi gure 5pieserst ifRGtiopnal view of a mcrofluidic device according to one
enbodi ment of the present invention; Figure 6 is an isonetric view of a

m crofluidic device according to a further enbodi nent of the present
invention; Figure 7 is a sectional view of a mcrofluidic valve according

to one e%?g%gcie 4 pPafn \;[iebv%\ o?ﬁaS%SHP}F %M@P&&%&m@@ &e! e%o@ﬁﬁéi{tio@ttﬂé)&esent

5 invention;

Figure 4 is a plan view of a sample channel according to a further embodiment of the

present invention;

10  Figure 5 is a sectional view of a microfluidic device according to one embodiment of

the present invention;

Figure 6 is an isometric view of a microfluidic device according to a further

embodiment of the present invention;

15
Figure 7 is a sectional view of a microfluidic valve according to one embodiment of the
present invention.
Detailed Description

20

Figures 1A, 1B and 2 show a core for a microfluidic device designed to preprocess a
blood sample so as to extract DNA. The embodiment shown in Figures 1A, 1B and 2

provides an example of sample preprocessing which may be applied to a range of



Figures IA 1B and 2 show a core for a mcrofluidic device designed to
preprocess a blood sanple so as to extract DNA. The enbodi nent shown in

Fi gures 1w 20B/@8@y72 provi des an exanpl e of sanpl e prepPOTSsS009@oNdss ch may
be applied to a range ofdifferent diagnostic procedures of which the
exanpl e shown in Figures IA 1B and 2 for DNA detection and analysis is
just one exanple. The core 5 includes three mcrofluidic channel bl ocks 14,
15, 16 arranged on a first face 11 toltonduct three sequenti al :
preprocessing steps. The core 5 further includes a m xing block 20, also o
the firstdiffaaest didgnobide pravedwrdsiof miich tharphmplecshbiva indfigurss 14, UBdardyd
preprocessi ng. Wiilst each block is in fluid comrunication with the

adj acent bl DRK, ddiddtion ahd ehapdielsgudtdnt Bearssleond face 12, the fluid
comuni cation is controll ed by respective valves 24, 25, 26. Said val ves

may control flow between adjacent blocks as well as provide a neans for
introducing further material to the fluid path for downstream

P e TR S IO O S Bl o i

upstream waste reservol own Is a

recess 35 for recejiving for, jnstance, a silicon chi not own). .In the
exanpPe gl docerstict thres Fapendia Pr&H’Eﬁ’cﬁ'S,smtgl‘f‘éepéotrg‘e §°Teg ﬁ’ﬁéﬁ‘i ’@ﬁﬁ‘pgsra%%’émg
preprocessing of DNA with the silicon chip arranged to receive the DNA
sanpl e f &lockdl; abse et tgridrst fase diafofsngoduping p sample tocthe caig ¢de vaAeRA| et 28
and outlet 29 to achieve this purpose. The recess may al so provi de access
t o ot her piémomessing.c Wikistcash blrckiingt dAnizecoramuotivetiohwathcthe mdjacent block,

through channels in the second face 12, the fluid communication is controlled by
respective valves 24, 25, 26. Said valves may control flow between adjacent blocks as
10  well as provide a means for introducing further material to the fluid path for
downstream preprocessing. The valves may permit further draining of fluid from an

upstream process to a waste reservoir (not shown).

Further shown is a recess 35 for receiving for instance, a silicon chip (not shown). In
15  the example provided in Figures 1 and 2, the core 5 is adapted for the preprocessing of
DNA with the silicon chip arranged to receive the DNA sample for further diagnostic
analysis. The recess 35 provides an inlet 28 and outlet 29 to achieve this purpose. The
recess may also provide access to other diagnostic devices for instance, another bio chip
which may receive a sample through inlet 28. The outlet 29 feeds into a further valve
20 30 which may prevent the flow of fluid out of the core 5 or may facilitate drainage of

the fluid to a waste reservoir (not shown).

To discuss in further detail the anticipated preprocessing steps, one such application

may include the introduction of the sample into the mixing block 20 through an inlet



whi ch may receive a sanple through inlet 28. The outlet 29 feeds into a
further valve 30 which nmay prevent the flow of fluid out of the core 5 or
may faci Iwoabw/ds@arnage of the fluid to a waste reservoPCT(SGR0099h@sm) . To
discuss in further detail the anticipated preprocessing steps, one such
application may include the introduction of the sanple into the m xing

bl ock 20 through an inletport 55. Magnetic beads coated in a naterial to
attract virus cells may be introducedlZo the inlet port 60 with the sanple
and beads mxing within the m xing block 65. Once folly mxed the fluid may
exit 70 qbrit3se Mugretig bbddscload is @ mgeria) teattract vihe wclnowmythednirodudsiock 14. A
magnetic field applying by a magnetic bl ock (not shown) nmay be applied

adj acent th®inlAGosICHITh gt sMp1blane beddd MGy Wihhin thbenirBgridbilc6he@dse havi ng
m xed within the sanple and attracted virus cells to the bead surface, my

be halte %ﬁ% ﬂl&maefgtf{li het REPLPS ok MiRinkHeo KOMCRHs 18 eh@R tH] Rfkentdtiod e

excess flul en no urther through a connecting channel 3 1 in the

second face,to bg, "y . [
Feservol Pk o efllc PRl EpGine bR R BUER AR HEna gl 1R 4BEEE, |
conceptratjon block 14 via connectin hannels 31, 32 .wll. further receive
a lysts 261agentdA icé’ﬂc?fﬁ‘ﬁ‘tlﬁlé%q?l{kr h}@%&éﬂ%ﬁﬁr%ﬁdﬂaﬁnﬁgc fheﬁéﬁ heapg amixgd <y ch
that the beads and |ysis solution mx within the block 15. The |ysis
sol ut i on vethis thesamplp wod pdtragted st cells foethei brgdiwetape snpy b Pabikh ramyat ed
silica beads can also be introduced to the purification chanmber through
val ve 24 futthertpragress wishin the concentration block 14. The excess fluid may then move
further through a connecting channel 31 in the second face to be, for instance, drained
through valve 24 to a waste reservoir.
10
The purification block 15 having received the beads from the concentration block 14 via

connecting channels 31, 32 will further receive a lysis solution which can be introduced

through the first valve 24 such that the beads and lysis solution mix within the block 15.

15  The lysis solution acts to strip the virus cells leaving the resulting DNA. Coated silica
beads can also be introduced to the purification chamber through valve 24 which acts to
attract the DNA and so separating it from the remaining material. Figure 4 shows a
filter 80 which is used to block the passage of the silica beads and so selectively traps
the beads within the purification chamber.

20
The fluid is then permitted to move into the amplification chamber 16 through
connecting channels 33, 34 leading to and from a valve 25. It will be appreciated that a

significant advantage of microfluidic channel devices is the ability to process very small



attract the DNA and so separating it fromthe remaining material. Figure 4
shows a filter 80 which is used to bl ock the passage of the silica beads
and so saeveabiweByr7traps t he beads wi thin the purifi catipom/SGhenytveriss The
fluid is then permitted to nove into the anplification chanber 16 through
connecting channels 33, 34 leading to and froma valve 25. It wll be
appreci ated that a significant advantage of mcrofiuidic channel devices is
the ability to process very smallvolu of sanples. This does, however,

| ead to very | ow concentrations of DNA which is difficult to process.
However , vpininensfrsamples h@his doesy hibivener; RaRfo very line conghtationsef DN Ahwhich he
anplification chanber 16 so as to increase the concentration of DNA renoved
from t hejd diffidudltopasdBése. I n this case the anplification block 16 may have a
heat source applied (not shown) so as to pronote replication of the DNA

t hrough the PCR process. Once sufficient residence tine within the
anplification block 16 has been permtted, the higher concentration of DNA

may be alJowed to flow into.the r S r i ng..£ha | 37,
o be-r obeRogE boRSer st meBit RrBh A niRaREEN "B s s
The remaining waste fluid may be drained through t | ve 26, Lnto,a waste
reser¥oi PmW%éatl%r "f“?‘}%??l‘%ﬂ)6 N OB%°r8?5§é§? ff%ﬂff.entfﬁ{?él Ogﬁ%ﬁ%rrg{ﬂog?doho@fthg | ow
cost core yields a |ow cost and efficient ;1)(re rocessi n% procedur e not

pr evi ous linitizhsaitipdg| b this case the amplification block 16 may have a heat source applie

(not shown) so as to promote replication of the DNA through the PCR process.

Once sufficient residenc~e time within the amplification block 16 has been permitted, the
10  higher concentration of DNA may be allowed to flow into the recess 35, through
connecting channel 37, to be received by a silicon chip (not shown) for subsequent
DNA analysis. The remaining waste fluid may be drained through the valve 26 into a

waste reservoir. The core 5 may then be discarded.

15  Thus the provision of a low cost core yields a low cost and efficient preprocessing

procedure not previously available.

Additional benefits of the microfluidic core according to the present invention include a
fully sealed procedure which may avoid contamination. In a commercial laboratory,
20 several DNA samples may be processed at one time. Having a fully sealed

preprocessing procedure may therefore avoid cross contamination of samples.

It will be appreciated that with other preprocessing of diagnostic procedures applied to a

core according to a present invention, multiple blocks corresponding to multiple steps



Addi ti onal benefits of the mcrofluidic core according to the present
invention include a fully seal ed procedure which nmay avoid contam nati on.
In a comwochal13B@bor at ory, several DNA sanpl es nay be proseemdo@ss one
time. Having a fully seal ed preprocessing procedure may therefore avoid
cross contam nation of sanples. It wll be appreciated that with other
pr eprocessi ng of diagnostic procedures applied to a core according to a
present invention, nultiple blocks cot4esponding to nultiple stepsmay be
provided. In this instance if the preprocessing of a sanple requires four,
five or may®eyredded.t hethisdnstaicedbihe preprbessiog ofrh sampleweqliies dhanfiee obl ocks
may be provided to accommbdate each step. Further the core may provide
provi si opdr® sdhd, AR duitdb hitBPG T thidrdfRi@BRhieR] bRcke sy Uel providbdeks as
required. For Tnstance, in the exanple provided in Figures IA IB and 2
wher eby Qc%ﬁg%&ﬁué%cﬂk rocessed to extract DNA, the concentration bl ock
and anpll$|cat|on 10k *bot h have external influences bei ng a magnetic
field and heat respectively. Accordingly, a mcrofiuidic core designed for
a different procedure may allow for different external influences to be
provided, It will be appreciated that such extern i nf| uepces be
di rec? | yFesbe de ¢xgetmey @&Vé‘?eopmdﬂ%% &%&YIPW éﬁ‘f? e Wéﬂt 15 %I@pﬁg?%é%nt to
the respective bl ock. Such external influences may be gl ued, clanped or
screwed iespectpyieddecksras megpinsd. Fosinstanee, i thei examleelsmo@ﬂﬁgnn HigwstsnkpsiP as to
hol d said external influences adjacent to the respective

and 2 whereby a sample is preprocessed to extract DNA, the concentration block and

amplification block both have external influences being a magnetic field and heat
respectively. Accordingly, a microfluidic core designed for a different procedure may

10 allow for different external influences to be provided.

It will be appreciated that such external influences may be directly coupled to the core
or provided in an external block adjacent to the respective block. Such external
influences may be glued, clamped or screwed into place or may be inserted within an
15 external housing so as to hold said external influences adjacent to the respective

microfluidic channel block.

It will be appreciated that the core 5 according to this aspect of the present invention
may be glass, polymer, silicon or other acceptable material so as to provide the
20 microfluidic channels. Further, in this aspect the core may be a layer arrangement

having two portions glued together in order to achieve the core as required.

In another aspect, Figures 1A, 1B and 2 may also show a microfluidic device 5 having a

core 10 moulded as a single unit. The single unit may be injection moulded and



m crofiuidic channel block. It will be appreciated that the core 5
according to this aspect of the present invention may be gl ass, polyner,
silicon owoabtverss@ccept abl e material so as to provi de tReTsGeomfobaisdi c
channels. Further, in this aspect the core may be a | ayer arrangenent
havi ng two portions glued together in order to achieve the core as
required. In another aspect, Figures |IA |1B and 2 may al so show a

m crofiuidic device 5 having a core 105nmoul ded as a single unit. The single
unit may be injection noul ded andt herefore using a polymer such as

pol ycar bahatferousing laypotyrhet sueh hapblycabendtOivipplynidtindmethaprybyde (RIVS1A).gi d
polynmers may al so be used, where rigid polyners are those having a gl ass

transiti @mabsopiife AEd %@%}ﬁn&ﬁ RRST A5d1b8 usedCHhas Behi R¥méspetiadser e for

room t enperat ure ‘anal yses. e core, fornmed as a single unit, is subject to
an injecty el c Forsib-daR eyl & | b@ﬁg&gﬁ?} grovi de
the mcro ?@ig?glac g%ﬁsgfogl goz)gefteat e(r?gei&s{c? @.ﬁrtﬁ% olrln&Ht ﬁseérgelnefl t eoa?u:
di mensi or}al st a,ﬁt%i | it the1 i njection moul ding process al so provides for
r epeat abi'Pi PP TEPPE YS AP ar | y useful for providing microfluidic cores
for application requiring repeated analysis. It will be appreciated that
the various combinations of nicrofluidic channels, features, ent ryl exit
point locations, valves and other ancillary devices such as m xing devices,
wi |l be Slhgjcots, formeadins acéndlemait, insubjdes taaminyaction mqwdiag pecesphwhersbyrat i on of
a device

suitable die is formed to provide the microfluidic channels and features. Apart from the

benefits of dimensional stability, the injection moulding process also provides for

repeatability and is particularly useful for providing microfluidic cores for application

10  requiring repeated analysis.

It will be appreciated that the various combinations of microfluidic channels, features,
entry/exit point locations, valves and other ancillary devices such as mixing devices,
will be subject to the designer of the analytical process. The formation of a device
15  according to the present invention provides extended flexibility to the designer, together
with the various advantages afforded by the simplified integrated process of a single

unit moulding.

As distinct from the first aspect, the second aspect having the microfluidic core 10
20 moulded as a single unit may or may not have multiple channel blocks. It will be
appreciated that the combination of the two aspects of multiple block and single

moulded unit may provide further economic and logistical benefits.



according to the present invention provides extended flexibility to the
desi gner, together with the various advantages afforded by the sinplified
i nt egr at esiopreB8E70f a single unit noul ding. As distin®CTSGamotoh@ssir st
aspect, the second aspect having the microfluidic core 10 noul ded as a
single unit may or may not have nultiple channel blocks. It will be
appreci ated that the conbination of the two aspects of multiple block and
singl e noul ded unit may provide furthdb econom c and | ogistical benefits.In
one enbodi ment of the second aspect shown in Figures IA and IB, the valves
24, 25, 2B oBpembadimont efetie satandaaspeat showmde Figutesof A tand 16 1tke #4lvesThd, s

provi des for sinple assenbly of the valves to conplete the mcrofluidic
devi ce 5.255abd30 atevesuliey dae ¥ dlrefabousiondse BsreViodi THishbRE& RRtEnPfi ch a
fully assenbl ed val ve may be placed. Alternatively, the noul ded val ves may

be_connecisentbl of tHetiaRles EORRANERI fic herBtyARARK Y. U VA LALE IR OUST NG
ically e enbodi nen in

into which the core may be placed. Speci t shown

Fi gures | I t ge t, in this case al so tipng as a
i Xi ng de}@iu%ggsﬂy?mﬁgﬁ?&f ggodal%ﬁg&lx%ta‘gﬁ%ﬂs ?tlﬁgg %s]selpﬁllcgev Ve rBH ReaPEEhannel
porti@ns.,.Separ.af i ea icrofluidic channel is a valve 25 allow ng for
cunul gti v%hgéfg‘&ﬁ |e cﬁ’getflo’fr}g‘é@&ﬁv?%’@a & FofeGiogs For omhEs sempaBents nke addedt he end
of the m crof|luidic channel path are a further valve 30 and a recess 35 to
recei ve Avgrayabettemakthqusingibto whishthe. core may be placed.

Specifically the embodiment shown in Figures 1A and 1B show an eniry arrangement,
in this case also acting as a mixing device 20, for feeding into a series of three
10 microfluidic channel portions. Separating each microfluidic channel is a valve 25
allowing for cumulative or discreet use of the microfluidic channel portions. At the end
of the microfluidic channel path are a further valve 30 and a recess 35 to receive a

diagnostic chip (not shown).

15 Subsequent figures will show alternate embodiments of the present invention including

more detailed analysis of the various features.

20

Figures 5 and 7 show sectional views of a microfluidic device 5 according to a further
embodiment of the present invention. Here the core 10 is shown in section baving
microfluidic channels 40, 100 on either face of said core. The microfluidic channels are

connected by further channels or ducts 110 which allow for communication between the



Subsequent figures will show alternate enbodi nents of the present invention
i ncluding nore detailed analysis of the various features. Figures 5 and 7
show sectwonalo/Ms@ns of a m crofl uidic device 5 accordi rgTiSG2a09fone18her
enbodi ment of the present invention. Here the core 10 is shown in section
havi ng m crofluidic channels 40, 100 on either face of said core. The

m crofl uidic channels are connected by further channels or ducts 110 which
al l ow for communi cation between thefadés of the core. Further shown is an
entry point 95 for introduction of a material into the device 5. In a stil
further ds@eof thewut.dBartles shewh i0in edtey pained3d forantvaduetor 6f wimatdriad @gar at es a
first mcrofluidic channel 100 froma second array of mcrofluidic channels
101. The iM@hmecd®my act as a point of introduction of a new material or for
permtting fl ow between the two portions. Thus the valve provides for
selective fluid comuni cati on between various portions of the mcrofluidic
channels. As a further aspect of the present invention, the valve disc 125

i ncl udes ;sev eatures such.as a ifice 12 | i.tudinal .recess
138. Wi B¢ Si%ﬂaﬂﬁ%é?fﬁs%%",’ ey Epdfbalth cofeds f“ovtgévt%er% V?%Cﬁ%%%é‘%%? Bt fruid
commupi cat j on, between the first chapnel 100 . and the outsi of .t he devi ce.
By T odal GG BRI 19%&@%@%@?@@&%& BYigy mﬁ&yd@an%agﬁ& 6 ivFact oq
fromthe device such as the silica beads described in the previous aspect
of the preaestt ab mpeintiod mtroduatiomef 3 newangteriadior dieri peamitipg dlow begwegusthe
positi oned on an underside

two portions. Thus the valve provides for selective fluid communication between

various portions of the microfluidic channels.

10 As a further aspect of the present invention, the valve disc 125 includes several features
such as an orifice 126 and a longitudinal recess 138. Whilst in position, the disc 125
can be rotated so as to permit fluid communication between the first channel 100 and
the outside of the device. By rotating the disc to this position, material may be added or
extracted from the device such as the silica beads described in the previous aspect of the

15  present invention. Similarly the longitudinal groove 138 is positioned on an underside
of the disc 125. Rotating to a further position allows the first and second channels 100,
101 to be in fluid communication, thus allowing fluid to pass through the valve
unfettered. By rotating the disc further to a position opposed to that of the orifice 126,
the channels 100, 101 are sealed and so preventing any fluid communication. The upper

20  surface of the disc 125 further provides a slot 139 for receiving a screw driver or similar
implement and so permit the operator to selectively rotate the device and thus activate

the various features of the valve 25.



of the disc 125. Rotating to a further position allows the first and second
channel s 100, 101 to be in fluid communication, thus allowng fluid to pass
t hrough twe 2slmso7anf ettered. By rotating the disc furtrer/SGaow/opassti on
opposed to that of the orifice 126, the channels 100, 101 are seal ed and so
preventing any fluid comruni cation. The upper surface of the disc 125
further provides a slot 139 for receiving a screw driver or simlar

i mpl enent and so pernit the operator 1® selectively rotate the device and
thus activate the various features of the valve 25.Figure 6 shows the

m crof | uFifiuee devhees 135 ntierstinigid devicorld51b&ving dloedowi 155 plaved ewidlabl @

housi ng. The housi ng includes tw portions 140, 145 which enconpass the

core 155:ah¥@oRghk] O Hovling ifclafi&OwROBbitiond @40, DisSewlRY enthepaal tes 26
| ocated on the core 155. Thus in the reusabl e housing the valves are free

to oper ag&leai%sr QRS ﬁ&ioéélaﬁmwmb \%ﬁiﬁi(t:iﬁﬂé@to%n LACEXLRENSL 1RAfHIRNmeT the

val ve 15 ncl udes a central core perm ts access to the slot 139 for

be. addeqov e pndie TBRiIERENRY MR- Briqas e IT 60 S0 & aning
Bl 0.7 e PO PR 71 GRITEN PPIHSD OLPS SANBASUNEHITG: Be| RO CHBhn hor o)
can be inserted to the orifice 137 through the positioning hole 146 within
t he reus abmeithangeisitg thieadott1g9 flonrotatiag tlasdiss anwell ag providing/a cendyit thpgghnce t he
rotation adjustnent is finished. The use of the positioning orifice has
al so t he vadsianiategial cdn be eddedeb yhd ofité h3p.t ke orifice 136 may also be used for
draining waste material in the embodiment. As shown in Figure 7, the valve disc 125
also includes a positioning orifice 137. A positioning pin (not shown here) can be
10  inserted to the orifice 137 through the positioning hole 146 within the reusable housing
145 to fix the position of the valve disc 125 once the rotation adjustment is finished.
The use of the positioning orifice has also the advantage of precisely locating the
position of disc 125 when doing rotating adjustment as it can be easily felt when the pin
is pushed into the orifice position.
15
Returning to the core cross-section shown in Figure 5, the moulding process requires
that the channels are formed as recesses on the core 10 and so in this embodiment the
open channels formed by the moulding process are sealed by film 105A, B being
applied to each side and so forming the device 5 from the core 10. Turning to the valve
20 25, the valve housing 115 is also part of the moulding process and formed in the single
processing step of forming the core 10. To assemble a valve in this embodiment, a filter
disc 120 is placed within the valve seat of the valve housing 115. A rotatable disc 125

is then added and a valve ring or disc 130 seals the peripheral edges of the disc such that

selective flow between the microfluidic channels is provided through an orifice 126 of



position of disc 125 when doing rotating adjustnent as it can be easily
felt when the pin is pushed into the orifice position. Returning to the
core croswoenrissit7shown in Figure 5, the moul di ng process/SGeepeion@s4 t hat

t he channels are fornmed as recesses on the core 10 and so in this

enbodi nent the open channels forned by the noul ding process are seal ed by
film 105A, B being applied to each side and so formng the device 5 from
the core 10. Turning to the valve 25, 19he val ve housing 115 is al so part of
t he noul ding process and forned in the single processing step of formng

t he cor e tidrotaksblasiisentlse Ehug by e rélativiely singidadiembhit of the fvialveaonghiosentd 20 i s
pl aced within the valve seat of the valve housing 115. A rotatable disc 125
is then agidefe ?fédfoﬁné!&hi&_ldeh RElverhodkisg 1180ths emikfofluitic Becdephey Aincaslges of
the disc such that selective flow between the mcrofluidic channels is
provi ded r 1L : i .l
reIativeF%Qé&#g?g9ggggﬁgf§96#2$%26%gﬁgggggﬁggﬁgﬁg?ﬁﬁﬁgﬁg?%%Hgié%gﬁPﬁed

noul ded val v QuUSI 115,. the m.crofluidi ¢ 5 becpnes.functi . at _a

Tar ked! y TrinideRQvpafe o i i i spieblerhob PR SPOTR it FiRfles B0BH Py
becone redundant when the core_is ed with the reusabl e housing shown in
Fi gur 8s dhehpysing may ?wgldﬁé%seﬁbn%ﬁﬁﬁ%we@ of ke €¥&l i ng of the channels of
the core. Figure 6 shows the core 155 placed within a housing 135 with said
housi ng i ncl udi ng reusabl e conmponents 140, 145 which are hingedly nounted.
On conpletion of the preprocessing, the core 155 can be w thdrawn and

di scar dedFigure 6 shiwes fircapprotEsectd within a housing 135 with said housing including

reusable components 140, 145 which are hingedly mounted. On completion of the
preprocessing, the core 155 can be withdrawn and discarded once the preprocessed

10  sample has been extracted.



sanpl e has been extracted.Clains: 1. A mcrofluidic device conprising; a
polymer mcrofluidic core having mcrofluidic channels on a first face and
m cr of | uiwocofoeasarres on a second face wherein said cor @CIrsGa®Ngse

moul ded unit. 2. The mcrofluidic device according to claim1 wherein said
features on the second face include mcrofluidic channels in fluid

comuni cation with the mcrofluidic channels on said first face. 3. The

m crof |l ui dic device according to clai @02 wherein said fluid comunication
i s provided by channels connecting the mcrofluidic channels of the first
and secondafnace. 4. The mcrofluidic device according to any one of the
preceding clainms wherein the first face further includes mcrofluidic
features. 5. The m crofluidic device according to any one of the preceding
clainms wherein said features include: valves, connectors, entry points,

exi t poia%s aﬂgnﬁb%?ﬂﬂﬁ@&&h&ﬁﬁmqﬁﬁhﬁ?e m crof | ui di c device according to
claim5b erein said m xing devices Tnclude;a plurality of entry points to

I ntroduce a plauﬁglly}nte rr?l]::rof ul ic(::I Sco;eohéjv?ngmrrﬁgr%ﬂuidic channels on a first face and

5 microfluidic features on a second face wherein said core is a single moulded

unit,

2. The microfluidic device according to claim 1 wherein said features on the
second face include microfluidic channels in fluid communication with the

10 microfluidic channels on said first face.

3. The microfluidic device according to claim 2 wherein said fluid communication
is provided by channels connecting the microfluidic channels of the first and

second face.

15
4. The microfluidic device according to any one of the preceding claims wherein
the first face further includes microfluidic features.
5. The microfluidic device according to any one of the preceding claims wherein
20 said features include: valves, connectors, entry points, exit points and mixing
devices.
6. The microfluidic device according to claim 5 wherein said mixing devices

include;



said entry points in fluid communi cation with a mcrofluidic channel with
said m xing device; said mcrofluidic channel arranged such that the fluids
conbi ne awo 20ovBs@7ong sai d m crofl uidi c channel w thi nPClSGaoeiongsdevi ce
for a predeterm ned period so as to provide sufficient residence tinme for
di ffusion of said fluids prior to exiting said mxing device. 7. The

m crofl uidic device according to claim5 or 6 wherein said val ves noul ded
into said first or second face includ&d a noul ded housing for receiving
conponents, said conponents arranged to be assenbled with said valve

housi ng to f osplugalitppLemiby mivtalty strofuceTplunlity of fluiddicbei@idede according to
any one of the preceding clains further including a film placed on said
first and/or sgeengy beme inolseaoninienifaton ol b dhicroffutdio ehanneD withhsaid

m crof | ui di c device according to any one of the preceding clains wherein
said mcroflujdi.c ggﬁ&{e i ncl udes a reusabl e housing for receiving said
core; said hou5|n6 i ncl’udi ng sealing faces on an inside surface such that

on placenent of . said,core W1thin saj ' ' [ digneed to
cl ose so as ¢ g7id _B‘ﬁ?roggli tf %%of@uaigégsﬁgﬁgﬁgﬁ%ﬂ&@.g © gﬁlr%n%lg 0 ?‘ﬁelr A?Igggdevi ce
accor5d| ng to (s:::llic;il Imr?cr%ﬂ%?g cl?e%lngl \Qf?t ;snl &1% rLg(rirEghgéviclzenfolr uadloer%determined period

S0 as to provide sufficient residence time for diffusion of said fluids prior to

exiting said mixing device.

7. The microfluidic device according to claim 5 or 6 wherein said valves moulded
10 into said first or second face include a moulded housing for receiving
components, said components arranged to be assembled with said valve housing

to form an operable valve.

8. The microfluidic device according to any one of the preceding claims further

15 including a film placed on said first and/or second face to seal the microfluidic
channels.

9. The microfluidic device according to any one of the preceding claims wherein

said microfluidic device includes a reusable housing for receiving said core;
20 said housing including sealing faces on an inside surface such that on placement
of said core within said housing, the housing is arranged to close so as to seal

said microfluidic channels.



val ves for the control of fluid entering and exiting the core, said

exi sting val ves arranged to engage connectors noul ded onto said first
and/ or seworndidimsEs 11. A nethod of forming a m crofl ui @#ct/Sdewiopeoishe

met hod conprising the steps of: nmoulding a mcrofluidic core having

m crofluidic channels on a first face and mcrofluidic features on an
opposed second face and; sealing said mcrofluidic channels so as to permt
the introduction of fluid to said mcP8fluidic core. 12. A nicrofluidic
device conprising: a mcrofluidic core having a plurality of mcrofluidic
channel bli%cksthagnisrefiuidigderieasccordipgta ¢leim 8fwizaisdidionsikg fimthes éhdaddsv e
fluid conmuni cation. 13. The m crofluidic device according to claim 12

wher ei n each ofaleaifdr thiccontidluifdiuid eitaring bnd bRIGKS tley Goral hANG8HineO3R% espond
to steps of a pre-determ ned process, said plurality of blocks cunulatively

cor respondi ng drngei  EaEABSncolds ki GO Sndey iy eager ding 10

claim12 or 13 wherein said device is arranged to permt the application of
an external nedia so as to inpose an influence on at |east one of said
bl ocks. 15. The m crofluidic device according to claim 14 wherein said

mcr ol uidi ¢ dbormsoAT PRk § HiRBhe A8 e Fe il oo et bl
moulding a microfluidic core having microfluidic channels on a first face and
microfluidic features on an opposed second face and;
sealing said microftuidic channels so as to permit the introduction of fluid to
said microfluidic core.
10
12, A microfluidic device comprising:
a microfluidic core having a plurality of microfluidic channel blocks;

wherein at least a portion of said blocks in selective fluid communication.

15 13.  The microfluidic device according to claim 12 wherein each of said microfluidic
channel blocks are arranged to correspond to steps of a pre-determined process,

said plurality of blocks cumulatively corresponding to said process.

14. The microfluidic device according to claim 12 or 13 wherein said device is
20 arranged to permit the application of an external media so as to impose an

influence on at least one of said blocks.

15.  The microfluidic device according to claim 14 wherein said influence includes

the application of heat and/or a magnetic field.



including a mxing block having a plurality of inlets for receiving
materials to be conbined within a common mcrofluidic channel m xing bl ock
in fluidwormumisserion with said inlets, said mcrofl ui @ct/schenreed1swi t hin
the m xing block having an outlet for introducing the m xed nmaterials to
the plurality of mcrofluidic channel blocks. 17. The m crofluidic device
according to any one of claims 12 to 16 wherein said selective fluid
comuni cation provided by an arrangengdt to selectively permt or bl ock
flow of fluid between adjacent mcrofluidic channel blocks. 18. The

m crof | uidic device according to claim17 wherein said arrangement includes
a valve. 19. The mcrofluidic device according to claim 18 wherein said
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block having an outlet for introducing the mixed materials to the plurality of

microfluidic channel blocks.

17. The microfluidic device according to any one of claims 12 to 16 wherein said
10 selective fluid communication provided by an arrangement to selectively permit

or block flow of fluid between adjacent microfluidic channel blocks.

18.  The microfluidic device according to claim 17 wherein said arrangement

includes a valve.
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19. The microfluidic device according to claim 18 wherein said valve includes a
valve inlet to permit the introduction of material to said blocks.
20.  The microfluidic device according to claim 18 or 19 wherein said valve includes
20 an outlet for draining waste material from said microfluidic channel blocks.

21.  The microfluidic device according to any one of claims 12 to 20 further

including a recess for receiving a diagnostic device.

25 22. A valve for controlling flow in a microfluidic device comprising;
a valve seat encompassing a microfluidic channel inlet and a microfluidic

channel outlet;



channel outlet;a rotatable disc coupled to said valve seat, said disc
havi ng a | ongitudinal recess wherein said disc is arranged to rotate

bet ween awbi2osX13gw3i ti on whereby said recess aligns w trCTise20090e418and
outl et providing fluid conmunication between said inlet and outlet and a
second position sealing at | east one of said inlet and outlet and so

bl ocking fluid comruni cation. 23. The val ve according to claim22 wherein
said rotatable disc further includes &4 orifice such that rotation to a
third position aligns said orifice wth said outlet so as to permt the

i ntroducti on of rofaialeidisc cohpled ghsadivalve atatesaichdisc hineingra domdifudindl fecagvi ce.
24. The val ve according to claim22 or 23 further including a vent such
that rotation wertinesaitl slisctis agrahged tohrdpas itetvodenad ifBRSpIsifonv#REreld thiat he

inlet so as to permt the drainage of waste material fromsaid mcrofluidic
devi ce. recess aligns with the inlet and outlet providing fluid communication between
said inlet and outlet and a second position sealing at least one of said inlet and

5 outlet and so blocking fluid communication.

23.  The valve according to claim 22 wherein said rotatable disc further includes an
orifice such that rotation to a third position aligns said orifice with said outlet so
as to permit the introduction of material through said valve into the microfluidic

10 device.

24.  The valve according to claim 22 or 23 further including a vent such that rotation
of the disc to a fourth position aligns the vent with the inlet so as to permit the

drainage of waste material from said microfluidic device.
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