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A DI SPENSER ARRANGEMENT FOR FLUI DI C DI SPENSI NG CONTROL
N M CROFLUI DI C SYSTEM FI ELD OF THE | NVENTI ON [ 0001]
wab@sps@gent i nvention relates to the field of PCT/SG2006/000276

o . .
APRIENSER SRRANGEREST FOR s bR inde Gongror N
into a m crofl ui di MICRPPOEIDIC SYSEBMChannel , m xer,

val ve, punp, reservoir but not so limted in a

m crofluidic system BACKGROUND OF THE | NVENTI ON

[0002] M crofl w}gh;ﬁ ﬁ‘WF 1 crofluidic
devices, cartridges, pac’Eage gg‘-ig;]ﬁ a-chip (LOC) and
mcro total analysis system (mcro-TAS) for exanple

U|r fluidic dispensjng control tq realize
[Obgﬂtl cUPaPTesPR B EIonpele; © WP Jisihef mcrofiidiesystems, and in

pariGhIHdESa ﬁf%g&k@# %n%d?l% d&r %tgf?? filddid %§}ﬁng WgWoﬁt‘?&ligﬁcaemlcroﬂuldw

f'ow durat i on, Ion an

cqmpnmht sidhi as shemelnmixer valvef ipping, féseivdi ot ntagekhmited in a

s .to have a mechanismto control dispensing of

mé%% u@}clﬁyﬁteﬁlr reagent so as to follow individual flow
protocol. At the sanme tinme, the reagents' cross m xing
arising to contam nation in the mcrofluidic system
shoul d be avBAGESGROIINB|OBJIHEE INVENTIQ@Nof | ui di ¢
systens require pre-storage of reagents in integrated
reservoi rs. Besides storage function, these reservoirs

[Oﬂﬂﬁo neRetodhEIRe Byistdtts FRMN ad nSlo ot fﬂleﬁ@éﬂ"‘%ﬂhﬁ@es packages,
eagents into the mcrofluidic systemduring

labﬁ’@raa?hlb (LOK) pad migie totalanalysis sastems(glierp- "H‘?x%)p’@n sxample pesuire
f t
i C R P e T

inoiades tanteodiig of thehfuitl’ Oﬂb\@fsemhefﬂw tuedtiong Aig@NdirddiioR and
mcrofluidic systemwth nmultiple fluids or reagents.

flowdatystd PHeseilzidic gysiema veith n@‘i}ﬁ%‘@ fids, a1 yeagenisinegdy 4 have a
m6QRhIsA td Bt %ﬁ?%@opga&eﬁlﬂﬁ%'ﬂé cht K3 95 1Pk chllow individual

reagents in a [fUurdic system e approac
flole pratodeddA| the tsame tids) the ad:agents" drosd mining aridingto htapiingtion in

thtgﬁﬁ?@ﬁﬁﬁd\@%g }P [{@ a;t%i[‘ racti cal mcro total

[0003] Some other microfluidic systems require pre-storage of reagents in
integrated reservoirs. Besides storage function, these reservoirs also need dispensing
mechanism, which pushes the reagents into the microfluidic system during operation.
After the reagents are fully dispensed, the dispenser should close to avoid flow of

other reagents into the reservoir.

[0004] Several attempts have been made to control the flow of each fluid or reagent
in a microfluidic system with multiple fluids or reagents. Amongst them are different
types of valves which can control the dispensing of respective fluids or reagents in a
microfluidic system. One approach is described in the publication “Miniaturization of
pinch type valves and pumps for practical micro total analysis system integration”,
Kwang W.O. et al, J.MicroMech and MicroEng. 15 (2005), pp 2449-2455. This
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Kwang WO et al, J.McroMech and M croEng. 15 (2005),
pp 2449-2455. Thi spublication discloses a mniaturized
wpresih3doype val ve which is surface nountabl e oPCT/SG2006/000276

i,.crof lyidic LOC.devices.. T. i ngh-t val ve
pibfeatian distiover SRRV SRARETTE VLT HpHecs Bpppble on
midrEfgialc aoE @e@i‘c%eﬂt)elc?fncﬂhﬁﬁevﬁ% | RS L3408 - solenoid magnetic

According to thi's pu cation, magnetic force is used
acteatomwith @l pineh pluegwiandfa pdmedjeal gradeopibiconariube |Azserdingeto this

oS 8 oS SRR pRASH R oSOBHAhAP B s

t1RRi1R 0k tubelo? chiRiel) incpéby bR ok MhS Abw B figpst i cs”,
Chong H. A. et al, Proceedings of the I EEE, Vol. 92,

No.l, (Jan 2004), pp. 154-173 discloses a

' - di : e | i er,of | uigic.L ice. A
(0GOS, e BIRG o f ARiepGoab S ol TG § K porBipnd e Cfthica
Dith64ticsd CRdHgH N. B al) PesceedREL B the TEBED VR SIPSMGEE (Fdh 2004),
exact volume of liquid for further biochenical i
PRnk14y 5735 distlesess a piceo-dispanger Bopwerigdu srigrofividie PG device. A
i i t. | flui .
s Bl gLl BB ohRE et RRE s whien

irefiirg rdispenss edry exdct vBlumee o tigpids forviarthed bidchémichieamaybis. The
of the reservair prevents the fluid fromleaving the
sqogde i #s infodpesdothenneh pefluiggnicb gt #1lowdlaw irgtenghe fluid passes
tHPG S & efrst! asgﬁré Syaledthd Q%af%@s ell ﬁ)qbﬂtFleg Jteé% ciir. A second
ovet cone t'he second passive valve, the urd w be
passive aiahvecht dloarpided fethy resetvioirrpreveaty ths dhwd fiom edog thengservoir.

tq this publication, .applied fluid drjvi ressure .
A3 grg a8 s avpiied, ot MR ara dhde®, tien g Bt reavired to
oVirE hO tHNR cbRP Fds¥RE valvie Of Q_Eﬁé.lidr Qs BE Qbhﬁﬁfﬁﬂ Q@Bmpletely within the

"Di sposabl e Bio-mcrofl|uidic package with passive .
resénypigi Aceardingoto’ this pwlglicktien, eapplied Rk drivingi pressure and passive

Packagi ng, Technol.ogy, Conf.erence, 7 -9 Dec 2005,
V%}V%%ﬁeg'lg‘écgtoaco I&Sggglglﬂoév B’ftglpﬁﬂ%]fég?ﬁvﬁ}rdi c package using
passi ve valves for fluidic control. The passive valve

i s enmbedded in mcro-channel structures and controls
[0p%@ 1| Whei PRblésAtion ( Rapesabls Biocmireidic nackageeyith passive fluidic
Cnei . . L fho
o5 dAb 28 & 36, ERETAE MRIKBpk e llohy Robldthite) § 220 Dec
2005y idibclosessa dispbabler do-anividlfivaligpackagd esiug pesiviesvattes fedfluidic

inthe initjal stage. .TQ.open the valve, a threshold
ciptishofhesPassivE N el cneal i pIreRBPEE S g oS the
Ml H&w vARERE GhiP Acfudtold)! $hO KB bRALibRNef ThBMRASHA Palve is that the

pressure and passive valve dare used to control fluid
flfidolewitirbugh a main channel and surface tension causes the fluid to stop before a
valve gap. The valve is closed in the initial stage. To open the valve, a threshold
pressure is applied. Fluid will then pass through the valve. According to this
publication, threshold pressure and passive valve are used to control fluid flow within

a disposable bio-microfluidic package.

[0007] The publication “Development of an integrated Bio-microfluidic package
with micro-valves and reservoirs for a DNA Lab on a Chip (LOC) Application”, Ling
Xie et al, Electronic Components and Technology Conference, 30 May — 2 Jun, 2006,
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a di sposabl e bi o-m crofl uidic package. [0007] The
publ i cati on "Devel opnent of an integrated
wBr@snseudf | ui di c package with mcro-val ves aneiCT/SG2006/000276

reservoi.rs for _a .DNA Lab on_a. Chi LOC) Application",
dsfRetsd Ydmigpatiddpidny Meiniind dSeheit B Aalvseyor LOC
a@ﬁﬁaﬁé@%?ass%% MVe is dnbéllled 29 QThdhEt 208 §8e Jalve is activated by

i o-m crofluidic package with integrated reservoir and

pressuresAt gipringoprdifion, dhe velve isiclosgskiovgrevert weagest flowing from a

enbedded, in a c nel, and the val is activated b
SEREH I dné RodubL e mARE rfiie o e bRpDEh &eRa alic repches
tH BMERd1d HERAEB! thé halk BPeds’ THE alke HFa¥6ivE ah®tlehFore controls the

channel . Once fluidic pressure in the reservoir
flpifcflew sdthorhanyr maving partheAqchrdiehisl thisgrublisatian, threshold pressure

S RS e FECHIS e, & PRBRL Hif ol o fsvosavte bio-

neefudidghckasd hi s publication, threshold pressure and
passive valve are also used to control fluid flow
Wi thin a di sposable biom crofluidic package. [0008]

Lt ed | l.eat / . -
], UTh Sl o ] LD b AR it
chadsti neludalgveizgemblenpaikivd valveseromsected innsqpies adrl @l pardilel. A

tri gq%frabl,e passi ve val ve, arrangenent includes a f]low .
triggetdb cRagsiye é{%ﬁft auangenanh ficides 8 Elowgigsfristasapregurizing device,

L VSesi i .1 i i ' . .
A e O IRE LBt i o (L GO oy ek MR g pasive
vilye tabis wenpd sanpleuiquid. | Asnthei satnple heuifl flovds ded ithe flyid delivery

hannel , it stops .at the passive valve. For flow.to

oty Tty Serouse vhbe: B Gy Ty feaf B e gsigevatve, the
pFeRdiRé 6f theGuingl] d Sceettebd e hridb@S VIR PssivBQalve. The

passive val ve. The burst pressure of the passive valve
busst peaseyrai ofethebpassive yalverds rdeteaminednlys i itsageqmeipe and eghysical

e rizi Vi exer [essur nth ml.

RS TR PR 6o SREAS RERRRC R, B B FORRE when
astBlated, hh@éBingt haprésb@rebior & tvafilcelsighrethah the®upasSstssare of the

val ve, S causing the sanple . liquid to npve past the
PRSI \pbv ey sPusiie thesampte Kadd samove pritdhe @assiesnglys Mo of the

o o .| . r 7 . .

SGPIEHbANRYs il FRSHOKE R, vt P40 ralbPhah i Hdigection of
tHel fhow restrictorc flbis isdscaushitihBowrregristoahee a thighfel oevistance to flow

t he. passive val ve, has, been _ breached, Once. fl ow beyond
obgrIR BRI G Al RIS D prpecheq ranes K hPEPTGbs PEWIYG SRS bocurs,

tHeN BreS@n® | Rettédl Wptn Ditie t BgpIE SRBIT bei M PRYIERIEAGeRBe can be
removed. According to United States Patent Application Number 11/096035, applied

fluid driving pressure and passive valve are used to control fluid flow.

[0009]  United States Patent Application Number 09/985943 discloses microfluidic
flow control devices. Each microfluidic flow control device includes a regulating
device having two overlapping channel segments separated by a deformable
membrane in fluid communication with one another. The deformable membrane is
responsive to changes in pressure between two channel segments. When the pressures

in the channel segments are substantially the same, the deformable membrane adopts a
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removed. According to United States Patent Application
Nunmber 11/096035, applied fluid driving pressure and
wpamsis®ival ve are used to control fluid flow P¢DOGHEN6/000276
' t | i i on Nunber 09/ 985943
ek sl B b nrENR) R e HEbPols kiR, then the
defoomatil Hummmaﬁé il demhflqbwg@mimﬁ ofhRE lbmalma feghRdt | BdcbRfing to
evi c avi ng two overl appi ng channel segnents. .
Ud%’btﬁ‘irsi?féﬁl Hpens ARRIISAe NSRSt IYABSIH, the irggulating device uses
FR4TI S EGH it ddy i | -
PRESRYR o oo AR biEon ¢ YRR ey grgroning
thevitove hfifimidl segnents. Wien the pressures in the
channel segnents are substantially the sane, the
def or mabl e nenbrane adopts aneutral position. If the
0P167S S UTBnir&)1iRb AT, il 10! i
O e St YRR AR O FRRATR ol Bl IR gft s o
prementriabk flognandtcrosdauiaing offluids isrdiffedlt it &¢ also RRisR A maintain a

plication Nunper 09/985943, the regul ating device_ .
1o§§g§a§ e Jn e ety 8& i réces g‘l‘#ﬁ&ﬁltl&%flﬁr%ﬁogﬁ% the
digherdshz FETRIARSy hE lrt§ bY6nERNnER 0P frliend Pﬁﬁs 81?1 dmécggﬂuidic

fluid. [0010] Controlling the dispensing o
systegrisd Therppre aareobjactpiei afrtha presdetvinvergionas o evevide aakernative

flow and cross, mixing of fluids i.s di.fficult. It is i
aigp@ef Biaiderih, Ml A atepl b, G ol 3 B0 v ate in
médrbilaigid $Rfems] kRseytidvhhabdusBSaldidoNtddfbds! fdchd Hethe above-

di spensing of fluid may | ead to contam nation of
mgntiqned dsawhacks elsprios agidevises-ui di ¢ syst ens. Therefore,

an objective of the present invention is to provide an

alternative di spenser arrangenent that can control

di spensi ng of SUMMARYWOF THE INVENTRON i n

m crofluidic systens, thereby advantageously avoi ds or

reduces sonme of the abovenenti oned drawbacks of prior

dexj : - INWVENTY. 0 : g
O el A o o e TR Shhgemont for fhidic
dispanamge awritol finto fal miictbBuidic wenmponent camhprising mhoeclosed fluid

,.crofl ui di c_conpone onpri.si an encl osed fluid
R e e R L AT B
pRMticINAM oRitiohédst 183 pAtiHPEPMe PRE ho18MeARG, PRS LikvO 68 prises

at least partially in the fluid holding area. The

an,glpygateoheliave pertign hevioggehasty and| tiwovends edapted feanfluid)flaw from
hB e ﬁl&gintg\%?eaetlaqﬁe %Q&Bhgﬁlg c?ormﬁcolnlé{ltdinftlng \(l)\i)efnrlgoryltion, wherein the

first end of the hollow portion is sealed such that it prevents fluid from entering the

first end and wherein the first end is positioned within the fluid holding area. The
valve further comprises a first opening on the body of the hollow portion positioned
within the fluid holding area allowing fluid communication from the fluid holding area
to the microfluidic component in the open position and a slant second opening at the
second end of the hollow portion positioned outside of the fluid holding area. The
slant second opening is adapted to pierce through a sealing layer covering the
microfluidic component in the open position and to insert into a first substrate housing
the microfluidic component in the closed position. Some examples of microfluidic

components include channels, mixers, valves, pumps, reservoirs but are not so limited.
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the fluid holding area to the mcrofl uidic conponent
in the open position, wherein the first end of the
whodoBossopdrti on i s seal ed such that it preventBCT/EG0H6/000276

fr terln the fir end and wherein the first _end
The, AErS oM BR Y AR PHUDIECIPPTAHINE G R 40T SFHBRG gular
rebdh lg%dctﬁgﬂélb S§mé eg(érﬁg%s %P%‘id‘ﬁoﬁﬂlé B%asbﬁl‘élrﬁdefchﬁﬂﬁers and
hol Tow portion positioned wthint ['ui d hol di ng
reserecirabytave myf livhitdddheretoruni cati on fromthe fluid

hol ding area to the mcrofluidic conponent in the open

position and a sl ant second opening at the second end
[ooizﬂ herhgid a¥bRBAEAOSE e ShidnBBEkhe Wabiet8 Mdvabltebdtivbda first

hol'di ng area. The slant second opening is adapted to
clpsedrmositionrvheyhthe vabe is mgt insspatact with rthmgnctrhﬂmdlc component and

« e 19, aSRPR < Bl s o R cp R o B8 G iy pestine

con@BRVMSHh tHR hidfoffili@is @6mpetsnt tvhbn am 1sﬁék%ff9&l 66 tHef first end of
m crof | ui di c conponents include channels, m Xxers,

thg Apllew popinips, reservoirs but are not so |inited. The
channel s can have any suitable cross-sections and
shapes, for exanple, circular, rectangle and triangle.
[068]e ekanpbier ofmbddimenth @fd 'thw iAveR@dn, rhé uqﬁ:nc Ipaﬂhensls an
~and reservoirs but are not |limted thereto.

ingermedigtsornsition begieqnrbe fifs slaspdpositioeandiby ée@}; r?éﬁﬁa% lpesmon

Inbt%E ‘é‘%)%fti‘ ?sﬁlbﬁ 5tﬁe %Lag’c:’ ?n&ggg ?)P{eﬂlgg g‘f‘glger 9%1%‘2 E?g’a%‘ﬁé’ fhel RidtPHiuidic

ccmp:cmaﬂt mandf}dalhmsng iffound cdmuhmawﬁrnm mbdhmﬂhp}dmgt aremto the
the valve is in altngmﬁonnectlon

g amRoney S portitge e Daltdpmupnisetionatlows
ﬂﬁﬁrlﬁtth@ Hﬁ1d°lf101@11|ﬂg AR {oOMBvP A ﬁbﬁﬁthe [{88}enlry AL TRAw out from
enbodi nent of e invention, the open position is an
thie stagt sesdidopenpagsinta dn njetoflsatic ednepdtienst cl osed
position and the second closed position. In the open
position, the slant second opening of the valve
[08Tgagerm & TertRarCéritdditehtCofCRRTAG N, tHeefigbyulraR\ediprises a
fluid conmunication fromthe fluid hoI ding area_to the
defprnable anajpral cHieporre Al . clagterper matesial dWéris gadi 19 Ypitedpsome
I |
e, GPPIUOIEE baRief ohBbficd bt ot B (EDRR) A usber
biitradembothe Kinétad. Becfudsubsente ran alsb @otripeised a:ngfdl miatdﬁa:l selected

co onent a _further enpodi t
Erp R Bt S8 copg of cfelsspieAReop JE0q. bolyEibonate 0),

ceramic, glass, silicon, thermoplastic and Flame Resistant 4 (FR4) material but are

not so limited.

[0015] In another embodiment of the invention, the enclosed fluid holding area is
formed within a second substrate. The second substrate comprises a deformable
material such as an elastomer material but is not so limited. Some examples of
elastomer material comprise polydimethylsiloxane and rubber but are not so limited.
The second substrate can also comprise a rigid material selected from the group
consisting of COC, PC, ceramic, glass, silicon, thermoplastic and FR4 material but are

not so limited.
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def ormabl e material such as an el astonmer material but
is not so limted. Sone exanples of elastoner materi al
w@e o0vpis®es pol ydi net hyl si | oxane (PDMS) and r ubbe€T/BG2006/000276
are not so limted. The first substrate can al so
conprises arigid material selected fromthe group
[0006]si sIn apticd epyoldirger| Ffthé irbe@dy M8 fitsEPDstrate and the second
| ycar bonat e , .ceram c, glass, silicon,

S‘t%%%'?tﬁo%fa Fseped 29'35 ¢|bepdedrbyi bandine meemﬂhaﬁpedihalr?m can
iR ABIq id bl 0P bbb AR BEfe STBRENATERS adited o be

bémiedby présstiermenns clemperatitd sicand, @ltrabbeicseeandhembsbhie feans,
conprises a deformable materjal such as an_ el ast oner
theEmeGompression jmeansy ksen | welding WM. extinpees molding  means,
s RLEE _ : . . : "
OB RRLE R ] I GTRRL 35a8 (AL LONRNG A0
can also conprise a rigid material selected fromthe

onsi.sting of COC_. PC ceram.c, glass, silicon,
08 ol ot e derent qh s napist s @iioed Syid holding arca s
dverBdlRth LRRERL 14yer A ORkri gﬁ%@@ i | | i
Cthe H??%t subgtﬁg¥e and tﬂg S C%n 9&3@@?%£§geg¥§HEMQHﬂamﬂ
sughl ap elestomer bet iboeidedithijed Snmierrgamplen of elitembomelierigl comprise
ns,.can conprise oubl e sided tape | ue,. cl.i ppi ng

pAfER R PR s Ep B drendi et o ThEcBisHadelsy can also
copipRBe W BgidBariall RIRAIPHUMEhEBANG collsistiag YT COOBRAS ceramic,

t her nosoni ¢_neans, thernoconpressi on neans, |aser
glogs) sliens apddiRd metesiaklu erqwsitgp hignitedans, over nol di ng or

i njection nolding. The bondi ng neans can al so be

bi oconpati bl e. [0017] In another enbodi ment of the

[00%8] entlnanoththemesdimestast the thiventiwl, dien@vati®lalsr i§ eit@t&Fabove
bépﬁ cover.ing |l ayer. The covering |ayer may conprise a
therbolpvrepraongpd Gomprisae # teinfercad thoridn piienged sweh thef it is in

coh{oalm ‘salﬁﬂ the%%@?er@%é ﬁ§11c§{r P%@é?ﬁggtra RS L:)?értgg %ﬂﬂﬁé g’o%ering

ydi met hyl si | oxane an are no
laydrnThe deinfbheedcmnrton nen baydrthe amma nsavertab rip rthes eoweringdager but

materj.al selected fromthe. gro consi sti ng  of COC, .
m%yc’{)e éfé‘?fé% ‘8,£6133§g?3- Aty dhocen drioation, ggn goprise a
différents hatdrfal tiRkh thdQdRringNa9B0tREAEHROMAERT 8 tHeNRinforced
i nvention, the covering layer is situated above the
PoRiEA swihpeler i ipndizeaisionngyr hases higheri tehsitec stienetiy tandrtherefore is
m@cﬁgﬁggﬁgm%yg pes&ﬁa%tt th LstreS. "The reinforced portion prevents the covering
layer from tearing when a force is exerted onto the covering layer towards the valve.
Some examples of materials for the reinforced portion could be polymethyl

methacrylate (PMMA), COC or PC but are not so limited.

[0019] In another embodiment of the invention, the enclosed fluid holding area
comprises a base portion and a top portion. The top portion of the enclosed fluid
holding area is proximal to the microfluidic component. The base portion of the

enclosed fluid holding area is distal from the microfluidic channel component.
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contact with the first end of the hollow portion when
a force is exerted on the covering |ayer. The
W0 eiosfoasoeed portion can be of the same materi aPCESG2U06000276

e T AL —
oflI béaﬁlﬁé %Htthé‘@éd%hﬂ "%.Jlosfe& :ﬂ&f‘tﬂaﬁ PRMEY, 118 sbANBof ﬂﬁé l’fﬁflsﬂ é’nd of the

he material for the nf or ced pOTtIOﬂISt i cker
h@ilqve peition mprdvatcdéoym gfabing perion| conseatashigtahfizshdnd of the hollow

therefore i al,l re resi stant fo.stress
porigh RORPBFE ST o e e B Rese Neotghe b SErt ghiping on the
bcﬁdyOHfttE@'hbH&wV\étﬁfio@ if Qesled iby ﬁféeﬁisﬁ@usmiaib i €h& QY& Nosed
| ayer towards the valve. Sonme exanples of materials

pasifon. Hindl, ftfcorla sepmdt dpsningaithe sreopbendref thglhollow portion is

sBO1ST % PR RusER h G RO 8 BBy ant i on, the

encl osed fluid holding area conprises a base portion

and a top portion. The to&wportlon of the encl osed
[0021)i 0 Hopenthey embadimentpelothieriayention: whenivégwsad foai the top, the

t flu
RN e B B8 00 s RSB ATEbbhTh gptveona
crosyIgretiemd] . s{h@@a’eOl]hel éssanmmecnrcerﬁbcyﬁape Bdn Bé af Ei€cular shape or an

i nvention, e valve is _sealed by three I evel s of
elliptical nghaps tTlhe Belyerml c?héﬁ%dn@bsl?et @B essphtiadky| yriangylar shape,

t
210 shipe! Rnfist SAAC Qnlhdif Wxn B i) Henkdonal shape,
hodagoied shepd,ow paagonah shaei tHramethie vdiddiviewt hiee fluid dolding area
ar ea ondl t.he first enin he bod
tygfeaflk dec PlEpRL Cotdecian Bhe, TR BOB oS Lipe fay be an
edséhtlall§ &850l |sﬁ’a§)% sﬁ@aﬁ'btéh‘éﬁe 1etah Sy SBX?[% Sleffioonal shape,

second opening at the second énd of the hol [ ow porti on
hamgs@él sbdpdyort hetagcmaé;tshsuﬁas’fheatfhld holding sewdreveykngbsd have

n 1 naot her
PR raylan it 8 SV EEERRR, 8 b Fortign ofithe uid
h@aﬁg af@usha8 A vidEEdbdsAlebiio Ares tHaBth £10pPOIIFRC The Hald ﬁhmg area
pol ygonal cross-sectional shape. The essentially
cag 41%9}?%4%@ fsd conpfasexampler cul ar shape or an
el liptical shape. The pol ygonal shape nmay be an
essentially triangul ar shape, trapezoi dal shape,
[0022]t anfyu bﬁb‘th&herpbodﬂnlenﬂ ofl it]liEg iveatiolgr the shizpe)uidic component is

| | sh
Bt RGeS E g DOHEk Pe PG RaF SRR 8 oA BYTE S Foion. In
8 Bo AN AL BTSSRI i NARE mal e chBb YRORRkouici

shape may be an
component in the open position. Usually, the engagement region has a dimension

larger than the body of the hollow portion of the valve.

[0023] In another embodiment of the invention, the force that is used to actuate the
valve is provided by an actuator. The actuator can comprise a piston, an integrated
micropump, or the actuation may be achieved by electrostatic means, pneumatic
means, hydraulic means, electrical means, chemical means, magnetic means, thermal
means, optical means or physical means. Accordingly, the present invention also

provides for a dispenser unit comprising a dispenser arrangement and an actuator. The
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essentially trapezoi dal shape, square shape,

rect angul ar shape, pentagonal shape, hexagonal shape,
weeosos@gdnal shape. The fluid hol di ng can howetESGHI06/000276

have gr;qeaglngt rically irregular shapes. In several

€, PIOTH ATl IR RIEG AISFORWRP O (ASdthe caciyatign may be
h cr, a

a%%@f‘?ﬁoﬁ Qg Pl RSP th ol RSB Inkl, Llicl s
niagmntmah%spdmdaj imeaxs ipdrmal fRAR? bptical arahder any other physical

enbodi nent of the invention, the mcrofluidic
mEFMponent is adapted to accormpdate the body of the

hol | ow portion at an engagenent region. In this

enbodi nent, the slant second opening of the valve may
[082jagelnt e embodinddntioditlee disppsereuntit,i the abatopésna cylinder having

1§ Us th t h
b Rasse B T Ses b iics AELETRR00r S Raiqr oan gaproritely be
thef sahfeCorv@hiRyr thB0E3] crbR-RA/MAL hred WAL 18N hofontdT8he enclosed

invention, the force that is used to actuate the valve
ﬂulsllmlcbvga@a by an actuator. The actuator can conprise
a piston, an integrated m cropunp, or the actuation

ved el ec stati ¢ neans, .pneu C
(OFBna. TR dp (¥ e Helns it vriad Uiy cHEREgens of the

ﬂé?é}fﬂ $nvelBON §dwevdE aNhould R 1HRd MBS prd Qﬁt' 1ﬁ@ént13§ ot Hmited
physi cal neans. Accordlngly, t he present i nvention

tocthe exgmpletyckesbofdgments divstyatnd er thefoliowiogfigissng a
di spenser arrangenent and an actuator. Theactuator may
be a piston, an integrated m cropunp or as the
act uati on BRYEPOESTREVEONDETHHE DREWINGS pneumat i ¢
means, hydraulic nmeans, electrical neans, nmagnetic
means, chem cal neans, thermal neans, optical means or
ot [ a
[0?%% di E%ﬁnggﬁ us?}ﬁ%vs ad?gss—gegtg)%lﬂ \!IQW 5]f %npaﬂgéé '}%E«Sr\(}gﬁg to an
ethbadimedisof th&preserm sis-eaiad;i onal ar ea of each end of the
cylinder can approximately be the sane or smaller than
the cross-sectional area of the top portion of the
[0627! OSPult 4B sl @ﬂ)s?rs@@longlogl%@] of g Qfaf\/glﬂagm :9 Jurality of
figuresillustrate various exenplary enmbodi men
opelnmgs romstha tbody wé e lollowHpewtioe raccortlingthto Landthioe embbcbment of the
.t he. resent invention is not limted to the
m@§3 V&P 9’%nbod|nents illustrated in the follow ng
figures.

[0028]  Figure 1C shows a cross-sectional view of a valve with no sealing portion

according to another embodiment of the present invention;

[0029]  Figure 2A shows a cross-sectional view of a dispenser arrangement
according to an embodiment of the present invention when the valve is in a starting

closed position where the valve is not in contact with the microfluidic channel,

[0030] TFigure 2B shows a cross-sectional view of a dispenser arrangement
according to an embodiment of the present invention when the valve is partially
depressed into an intermediate open position where the valve engages the microfluidic

channel;
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BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0026] Figure I A
shows a cross-sectional view of a valve according to
wa@eoosipods nent of the present invention; [0027RCFEGL0€000276
| B shows a cross-sectional view of a valve having a
plurality of openings on the body of the .holl ow
[0031t]t i oRignre 02di sigwso aanobhedctiemdodiene B OfdisgeRsd’ HSATement

i nvention; %19782‘%& Fi g r% 1C shows a cross-sectiona
AEORPE 0 i, SIRDESIFRh G1oThs SePIeAb YSPIIPBVBeY el vAiyotie further
Ageshet aTERMRPRto @) AiBE RECHSGRhshE G ] g%gﬁécgpﬂuidic

i gure 2A shows a cross-sectio ew of a
ckannelngenment according to an enbodi ment of the present

i nvention when the valve is in a starting cl osed

position where the valve is not in contact wwth the

[0037]" Of Figugé 215 hankg! 4 &@%%Ltigﬂag Witw2 By %]%Y\ﬁ)gﬁier arrangement
cross-sectional view of a di spenser arrangenen
acgersitaiiorng anebaaimentiod dhepmtendinveiteonpwbartht valveanfillnilepressed

. when the valve is. parntiall epressed into an
lanne?ngg%ﬁ é?seedéjﬁéﬁloﬁg%l}q‘? %‘ﬁ%ﬂﬂsgsese?ﬁa& val ve engages the
m crofiuidic channel ;[ 0031] Figure 2C shows a

cross-sectional view of a dispenser arrangenent
[08H or ifighre o3 ashaewbhodpmand cfoss-sestionals eriews noRniiioo ndispenser

[ f . d . d at t t
acf B8, QPBhEGed SeplthliaR, pCRRRE "Bried cofhoinanon deapesent
invémioneiherf Q0BRVe b QUfit dldpedyemerrangehRes iS Rty @abssdd S an

of a di spenser arrangenent_accordin to an énbodi nent
enging glasedrRaseinn Whetsrthe aalvare seale andiavealvesof alsegond dispenser

arBgpLESsed it j: sed..posi t.i on g/ner t he

DEPURaRCE, 401, MeBREhAS AR R SASY OGS Wnmes the

migrafbsdis ebarinehal vi ews of two di spenser arrangenents
connected sequentially according to an enbodi nent of

the present invention where a valve of a first

[06543 PENFhred KRRDE H?rmgnifﬁdfc%ésysegt%i’faf $R6of 1 tVgllvggf gndASpgnser

endi ng closed position where the valve is se
arspggerecnd faceprdimgaocandésipeinsent afrtheprsamtninvérsionnwhen the valve is

debf&seeﬁnﬁ‘l 3 aéne iR e gpleg np031 1eorne wthréx(‘ee \{l?el \lev%nj%aslg %ﬁgﬁg@? the

microfluidic channel as shown in Figure 2B;

[0035]  Figure 5 shows a magnified cross-sectional view of a valve of a dispenser
arrangement according to an embodiment of the present invention when the valve is
fully depressed into an ending closed position where the valve is sealed as shown in

Figure 2D;

[0036] Figure 6 shows a cross-sectional view of a dispenser arrangement
according to an embodiment of the present invention showing a valve with no sealing

portion and a covering layer with an reinforced portion;
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m crofiuidic channel; [0034] Figure 4 shows a
magni fi ed cross-sectional view of a valve of a
W(dizm)p/mr@ei arrangenent according to an enbodi neCit/SGL006/000276

sent jnvention when the valve i ressed into
W%ﬁ nt &i %Bﬁ(é n? PBesSriesORAh YWt Hé avg Spenser; prangement
u hadh h Fi
SRR AR e DS PR OO 2 bR fuid
holdimg acda weitly akmell o:{fhralrntalsqwm(m arrangenent accordi ng
to an enbodi nent of the present invention when the
valve is fully depressed into an ending cl osed

[0 @983]' ti P%uw erg s‘hBﬁls Val ¥8ssisecGl e of O WMpbikef M@ement
[0036] Figure 6 shows a cross-sectional "view of

acxstmecb@s@ mmmbadgmm@nof Hec preéntgnventimn dhotyoe ﬁemhndﬁcal fluid
£ presel nve on sho ng a valve with no sealing

h‘ﬂa aB"r?‘ﬁ 1gccg38951%a?tg 8 wi th an reinforced

portion;[0037] Figure 7A shows a cross-sectional view
of a dispenser arrangement according to an enbodi nment
[0039]t heFPgﬂ“é% eht showsent pl@ﬁs Sfmiwlfﬂg VE@W:Wfl Addispenser | ajfaggement

acE:&l' @)félr e%o\%mght olf € Sprese {nlgg%ro'ncs fﬁ{:té@ﬁﬁ’ ated[cogl ?ai fluid

pense

h@ﬂmgmg@rmma@ﬁ@l@bﬁﬁﬂmlctapaoamt@n‘oodl rrent of the pr esent
i nvention showing a cylindrical fluid holding area
with a big cylindri cal actuator; [0039] Figure 8 shows

ros [
(OB OSFigAFE S SURL o UM 0, RS ARG (0 AMBSTER of st
s;&hd)\@ﬂ)ﬁgs anter(lu)nmﬂlt thdlramer-&ﬂhtlcfﬂshnpchchmidd'lg’ﬂ@ ar eaboditnenBof the
|.indrical actuator; [0040] Figure 9 shows a
P@F%W"G%“‘?I}’ow rate (Q vs tine (t) and a graph of
actuator speed (S) vs tinme (t) and their
inter-relationship according to an enbodi nent of the
[0 Hs enFigune dAtshows a[@ﬂdlﬁtbwﬁtglgn@sm@tiw Ovw ratet mlohsurements for
ow rate neas

SERPL Petsets oS Sl e Eal REP I Rt pRpiment of the
presé@ifliefiford;0 an enbodi ment of the present invention;

[0042]  Figure 11 shows top and cross-sectional views of a microfluidic package
having a plurality of dispenser arrangements according to an embodiment of the

present invention;
[0043]  Figure 12 shows top and cross-sectional views of a microfluidic package
having a plurality of dispenser arrangements according to another embodiment of the

present invention;

[0044]  Figure 13 shows a cross-sectional view of a valve of a dispenser

arrangement as fabricated according to an embodiment of the present invention;
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[0042] Figure 11 shows top and cross-sectional views
of a mcrofluidic package having a plurality of
welr®pes®es arrangenents according to an enbodi PENSGLNG/000276
pr i4N ion. i &L QU e haws and .
[ngsgss- gfaggit}lE on a%%vi eEP 8 &g%gnvé&é% (i gjljf%rog‘é@kcaﬁée&ﬁ%% B%mg a
plarabity) o idispynsef adhsgreratrasabbacgeBrbrlifg e ademboditent of the
anot her enbodi nent of the present invention; [0044]
prﬁ?e@%?r@'ef °%hows a cross-sectional view of a valve of a
di spenser arrangenent as fabricated according to an
enbodi nent of the present invention;[0045] Figure 14
[084fdws Eig@gle §|5e‘|1110i\wea ?érepectif/e aiew of af hidroflgidfeapdchag: having a
havi n .plurality o i spenser arrapngenents_as i
BN 25 Rpeliel sriateionts SR Enicborentiicl wibc e 86 febricated
adcOMIRNY o0 erh MBIt IO G4 Restht RGN Per spective view
of a microfluidic package having a plurality of
di spenser arrangenents which has been filled with
i dsgp.as fabricated accor.ding to.an enbodi rent of the
(0047 o F s A8 575 % pB5tits Gt 515 whgRLu4R packeze having o
plpligpeft divenvéreitraigemetis ChREMe Uarl ek teBRE KRARIGN BGddto apply
plurality of dispenser arrangenents where an externa
PrEssPERae® FOYingdavericoveri § figidhelding asen tropushi fgd imyethe fluid
ri.0g: [ L di area t sh flyid. from.the
o NE A b P ARliEicBEh ] Rk B NG Pe cothafipafd BF 1 prosent
ineentiondi ng to an enbodi nent of the present invention
[0048] Figure 17 shows a top view of a mcrofluidic
package having a plurality of dispenser arrangenents

00MBEN I igHSE1RERRI] Y DAHIEO b &Rl SSRNL:.
O ent 1 '8nr" DETA e B e PR e g R B B ey of
di§re0sr9] artangrmlents ywherb aml use mitsordfngatod s peitediment of the present
. arrangenment for fluidic dispensing control into a
IYSOUOBE | ui di ¢ conmponent such as a channel are descri bed

in detail below with reference to the acconpanying

fi gur es DETARCEDIDRSCRIPEIGKEOP TH Y, IRVINI TGN S

descri bed bel ow can be nodified in various aspects
[00%9} ho%xe(f‘rpp?anrglerﬁ‘gootdpn?en?ss cs)te Q ?l?spgrflser arrangement for fluidic dispensing

control into a microfluidic component such as a channel are described in detail below

with reference to the accompanying figures. In addition, the exemplary embodiments
described below can be modified in various aspects without changing the essence of

the invention.

[0050] FIG. 1A shows a cross-sectional view of a valve according to an
embodiment of the present invention. The valve has been referred to as the pin valve
for illustrative purposes. The pin valve 100 comprises an elongated hollow portion or
shaft 104 having a body and two ends 101, 103. A sealing portion or sealing cap 106 is
positioned at an end 101 of the hollow portion 104 and the other end 103 of the hollow
portion 104 is an opening with a slant tip 108. Another opening 110 is present on the
body of the hollow portion 104, nearer to the sealing cap 106, but not limited to this
position. The position of the opening 110 on the body of the hollow portion 104 may

11
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the invention. [0050] FIG |A shows a cross-sectional
view of a valve according to an enbodi nent of the
Wee@sesio4i nvention. The val ve has been ref err eRBCT/BG296/000276

B B A B o 0
iSO Tﬁe %Bgﬁ’iné'i‘fﬂ LAGLEDSH) Jfie hdlicy gért 3104”1951)9?& %éﬁl@@d the

or sealing cap 106 1s posi'tioned at 101 o
irfhet| Hobenaspid atlows fleﬂmdrtd etfee thetpie vakved 000 @hié thehepenidg with the

RS 8 sy B8 PV aliieh T pRE e it hole as i

allhd RWARRT fol it O fin VIR FU0. TRe HitectRAAIREA ﬁ@ﬁ/ 1§ Q@md@é’éed by
not limted to this position. The position of

th@;sémt agows dn BRGt ha. Bordy swifablemataals dov the s@almg cm13406 comprlse
uid or, rea a.flu

RPHERG P 4R FHNES S B byl ool T ool o ot s0

1iRRRA] NGohtOsBfbid endathys Fbr e hBRbWOP6RBHt 10N c@)%n@)blastlc,
be terned the inlet hole as it allows for fluid to

thermeplastigeanginpetayddiug erem so lifvited. ¥ moubbeapreteriadtifithe meaterial for
S| end _of ol 'ow portion 104 may
ﬂ’tgél%pgwr}?ggt %11@43%0 % ﬁ% °8mgatlbl% ggti”?eows, for fluid to exit

the pin valve 100. The direction of fluid flowis as
i ndi cat ed béthe short arrows in FIG 1A Sone )
[08§1k apFEGnd e?hoaNSSafCéanStSﬁ%ﬂ@élaM% of #pvalye heyingr ¢ plurality of

oFLARDATERS UG e AR, BOH L RRn B b lert o e
preagre invehtol. @net drea ﬂfluialhqvwﬂJmenmgm]HDéamhmmes@e op teediodg of the
ST OBt i ok et M- RIS PRIRGY L hEha gufny svisble
p@s‘?ﬁéﬂ Qﬁ‘tﬂeoﬁodysoptfhe %oﬁb@l%?m{ 1. FA BRIkt of[ Qrihbs 'ﬂ@may be

I B shows a cross-sectional view of "a va avi ng
ugsifelr dld highef floperdteigs desiredhdn laddiyionf ift my hf)ltlheompemngs 110 is

R AR SSORENG 8 HRLP oy BPtoaR M Pr D Be QA0 ing o

vake36mivin Sl ér i1iBPeiorsehingh &l @lsb @¥ndep ke ilvelfih @bretiGable for
val ve 100. These o enln s 110 can be at any suitable

digtesent ileidd levels wéthpo ]licﬂémﬁélfqaow portion 104. A
plurality of openings 110 may be useful if a higher
flowrate is desired hi addition, if any of the

[0052Ini NBBG11Q shewelDagedsectibnel dricanffal wivd Wiﬁhrmn;@liyg @brtion
t he_ot her avail ahl e openi ngs 110. Having a_val ve 0

agording, tp| areeier tmRndigpinginge pepqnt Anietioan &Iéﬁte"’tdhéf aving an

ad iR {08nBRoRicH U APaS if PIG. 1A, the end 101 of the hollow portion 104
can be sealed to prevent any fluid from entering the valve 100. The sealed end 101
may be an integral part of the hollow portion 104 or the end 101 can be sealed by glue,
epoxy or silicone. The end 101 can also be sealed by insertion of a small piece of

sealing material or by fabricating a hollow portion 104 sealed at the end 101.

[0053] FIG. 2A to FIG. 2D shows cross-sectional views of the dispenser
arrangement during different stages of dispensing fluid into a microfluidic channel.
FIG. 2A shows a cross-sectional view of a dispenser arrangement according to an

embodiment of the present invention when no fluid is dispensed. In FIG. 2A, the pin
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different fluid levels within the fluid holding area.
[0052] FIG 1C shows a cross-sectional view of a valve
WawRk/0s4seal i ng portion according to another PCT/SG2006/000276

TR 0 O Sl B
vhIRe 1900s 1oL iPEordth® \ﬁ% |a%c?6ﬁ1ﬁ&19rbhllgfbl Ciéﬂ %Oﬁﬁ@ i§9b1%0 be

revent any fluid fromentering the valve
dispensed irdp thetoitrafhydib ehamme]l R4eigrIG.3d.t of the hol | ow
portion 104 or the end 101 can be seal ed by gl ue,
epoxy or silicone. The end 101 can al so be seal ed by

00BSET t TR diépefsey "BAngRhRAE 108 SHAMALY JTRh efldid! hAidY
[fab]rel cati n% pa %ol I ovfllggortl on 104 ‘seal ed at tlhe en loIIl% area o

reperyoir[ 1858 thg pin wive WO-whichdpigegrated or pegially positionéd within
rr, ene dur | di ffe ent
ol R e s o e A PABR Tl B R S ubsre

1thapnetan bé @ pré®rsbO®Woldng hfeS THE Gluid® Malding 8Wa0f123has a base
di spenser arrangenent according to an enbodi nent of

perten Jlg eade tompeition dd8whembase PDrtLﬂDdlllﬁsOfth Puitslaalding area 112
e oG B gk 5 AP AR AG o
inlthe ﬂuad lholdmgmem MU2GH asithlked the @l heldhigCarehanned pletént any
No fluid i Leto be di spensed into the mcrofluidic
cqiitaringiion; slhe; sybstyate ly}g\hoPsg% e fiyid heldips Arear112 may be formed
e
w98 SAASES, R SORPRASER oy sl BB 08 omers
COft, &Y, aesahior glpssr sllhabxh,yplpsm;l aridoRkR4| nwtetriul nTheh eofdrimigdayer 120

hoId| a 112, The. fluid oId rea can
il AR A% I ek 2t pat imedriomebaners
elblﬂbﬁibﬁ Qplﬁﬂi%amefﬁh Svdddubfsd) @it e, %ﬁaﬁn& 1Rida%nd P{Ralsrﬁatenal
portion 116 and a top portion 1I8. The base portion
116 of the fluid holding area 112 may be covered or

| ed hin coveri uid
[Oggsgn prrr%\é élltg% G THAMBREOR ﬂ?zd “H raﬁl%ggati‘ﬂg ffyl’%% a@élalﬁa and
the @i vilhe 100 is ghshiohed RobebR@neli ka ahGnler BE6H a Adtofluidic channel
tam nation. The substrate 114 housing the fluid
%ﬁgpﬁ% R @@%rhquszlbﬁta%ﬁe B 2614 pae T thepinaialy eskfi0iappeitioned within

thggﬂug ggiltdgh E{rils i’%ﬂi ia_;%%er a ncllf{ Ctﬁég dvah?e P(ﬂ* }/sgpe sishoig& outside

Oﬁ)ﬂmsﬂuld lmidimEFMteatrﬂtlZ‘ rforlconddetion av ethé ri@let ayeroﬂﬂl@ wRyofluidic
but,

élolerQ.FqnetE} ebé sl tf'zbé eT A I}lglldlsr*g: aggelt ngl Q%fhg pin valve
10«3@6 aligh@B fonE e sabfe loﬁgﬁlﬁiﬂleﬁ ax® Ad ©OIRP #2576 the microfluidic

mat eri al .
channel 124. Each inlet 122 of the microfluidic channel 124 is connected to a

dispenser arrangement 102 and there may be a plurality of inlets of the microfluidic
channel if there is a plurality of dispenser arrangements. The substrate 126 housing the
microfluidic channel 124 can be of the same materials as the substrate 114 housing the
fluid holding area 112 and the pin valve 100. Both the substrates 114, 126 can be
bonded together by a double sided biocompatible tape 128. The substrates 114, 126
can also be glued together or bonded by some form of clips. The substrates 114, 126

may also be adapted to be bonded by pressure means, temperature means, ultrasonic
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[ 0055] The di spenser arrangenment 102 conprising the
fluid holding area 112 and the pin valve 100 is
weomBnsored to be aligned to an inlet 122 of aPCT/SG2006/000276

Welg il C 4 d on anot her substrate
k! kbt SRAN B o B AR DB T g R ) omster
mblding ineard, bredrehiotdingoeiajeticn ApiHiARBETEE n@btlirgited he pin

val ve 100 is positioned outside of the fluid holding
area 112 for connection to the inlet 122 of the

1 of L .ukflxCHrph [ St.r -
(0086} 2} I EHGCPRN &0 Bterrh? doiihol 80 1 Bifught I b8 Srptd with he
coxkrigmdalyen| By coveeingatie fluiddhdldidinaba ai2s Ths dokeringlgfer 120
d 22 of the nicr%fl idic 8 annel 124. Each inlet 122 of

S RO ac#%"ﬁlh‘@f ouEeios pEgsREDydhe esternal actuator 130,

Upbs H@qéﬁﬁnﬁéﬂ@ngpﬂﬁ%v% gﬂfg‘r tlEG,r ﬁlerfﬂl}{ f\Bﬁrﬁgldd 1 giivtcl‘ééd or

of inlets of the mcro channel frels
lopereddbweands dhe thigpBwgirchanmel 1@4 imotag. infEhaediath spedpesitldd The

housi t mcroflyidic chanpel 124 can be of the )
s R 1 i e P lale Hio R eten heoushis thim Ssafge St A7 povering
thé @dibliofleni AE @ i bBei¥a! i ;

O PHIOMIAL SRkt 1L i0R Qbfea e Oty Bhbiing 168, Then fuid
flosydEambthecBwigahalding areap®l2l k8 theTimécrsilngicr cltaasel 1124, inlthé open

a e ol ued.t. t her or .bo d ome form
petidng R dReaintFF i do i aShaltaly Uy 8% B zumaicn Hig. 28
THegib 0alded 00 YurltieES & & dTRafSalve PR L MdERrdERA W formation of the

ul trasoni cneans, _ther nosoni c neans,_thernncoqﬁé233|pn
coperiigs ayPRd20 apglapwy forewe, cammmaitationnfibui thg helding area

. . i eot] ) buL ;
LA Bl (b o2 JalPt g iiorR b E R Sby e faypr 120 as
showp ghthei arr@b0Skhecfondeacdertel ty theeex@aualr Adhgatdra¥3V islg@ferably
1cov r&n .tge L|UId hol di n ar ea 112. The coverlna

alqng, fap ‘T%ew e of e Rk kaye 1 0fhanst thy catsrprlacatond 3@ can be a
pi%ér?%?% Qﬁaﬁl@%bﬁﬁs‘aﬁﬁ fingdgd #%B%s@&an?ﬁ%ﬁi&nhgf a force. The

eformati on of the covering layer pin valve
actigr ingayaelse atapdnisgratashwmeicechingwanr dhe hbeatidrcmad ive dickieved by

channel 124 into an internediate open position. The
AGHETRR nfitisoPhnitis' Brts, y@uioohaineeraties b ghemal
mean$,Wpficgaaédnd Or bBYsdal danscovering the mcrofiuidic

channel 124 w thout clogging the slant tip opening

108. Then fluid flows fromthe fluid holding area 112

th ' foh Ui di hannel 124 in t open positio
k)" it P 2. Al R, bl Sndedfe SRERBoar T30 ana
prefbrably alongwehel santd Gongiddinkhexy 8s BE \ifin v W06t MaBSrate of
as an on. oflj1 val ve during the course of deformation of
dispgpsing of the fluid from the fluid holding area 112 into the microfluidic channel
124 is controlled by the displacement speed of the external actuator 130. The direction

of fluid flow is as indicated by the short arrows in FIG. 2C.

[0058]  In FIG. 2D, the pin valve 100 is lowered until the sealing portion 106 of the
pin valve 100 is in contact with the top portion 118 of the fluid holding area 112 or in
an ending closed position. When the pin valve 100 is in the ending closed position, the
pin valve 100 is closed by three levels of sealing as circled in FIG. 2D. The first level
of level is by the sealing portion 106 with the top portion 118 of the fluid holding area
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covering layer 120 and allows for fluid conmunication
fromthe fluid holding area 112 to the mcrofluidic
w@eb@snao4124 after the deformati on of the covePCT§G2006/000276

P T TR
holdingi druslitn2l ataghe Sen@f oft Bigpdisihgvaldy ehukOfedid Jihis re?%ekr)lltsein the

external actuator 130 can be a_piston or any sui
mp@pReidic ehanpelntpdafom flawingvistor the Hid dobding ereack12a The second
. t . al I.nt e . g
6ol CORIRLAE B2 30 BOE o R0 figm ortion 104 i

bletleit tyothieatubsirai® faseriap N €4 Nedisig tHRaMsd hoki@ ik A 19888 %he pin
rica ans, thermal nmeans, optical neans or

| |
V%H%ié‘b éﬁheﬁhg&éﬁveﬁ obserjing s whese thesslant tipapening 10Hiscdogesd by

i A 0 r.ef erably ..
VERRb AL G010 DR RGNS pASOHBLRL A RUSHGLRLYr e
seBherevahitng bnylirepeisig duif withén theubth V41981 100efbmUbsaping and

hol di ng area 1]12 .nto the mcrofluidic channel 124 is
Pr@&ﬂllﬁng%w&xwﬂ% AR i hhegpisrailvidie shanmeb 24 femesanaingan contact
ARG i B0 8 Sou! LI o o st
wil @ev@bbackitowpiofi flual frem baithih thd ginemba 100tdrlthé feid holding area

| j tion 106 .0of. the pi. lve 100 s, i tact
1 5 Be irnpamy o0 o Gritvn s i Hghcihepnal 424 1 be in
cdtact Wit the AAida the PREFHIRORI( d:Qfe ﬂ_‘m?ﬁbl{iﬁg abda 1\22 {ryg levels of

100 is in the ending closed position, pin v
sealing Wil elso peayehijanyheress hixiey of Biids betiwery thesfhwid i kedpin valve

: The fir | eyvel of. l.evel is by .the sealing. .

10 5 i B, o 03 65 Bl i i o ioteBapiegig mnis ato
hdted ttle figidarfead tebsediit FlRal hdlding @fdak @9 l8RGnRaRY 88tphiPside of the

prevent fluid fromflow ng out of the fluid hol ding
migrefipidig sysemt he end of di spensing and t hus prevent

ot her reagents in the mcrofluidic channel 124 from

flowng into the fluid holding area 112. The second
[0059el Afplweltyi ofglisienvdrerengdieempanlytg cbhleded sdy@eRMly or in

of Lh hol.l ow porti.on 104 i s bl ocked by the substrate
Pafallel (qeppnding b dequiments f (hel RiSKRfgc ad@vice; 1Bhey mgmber of
dik ' r i i

s el B ARy, SRR hPKEIE pAPe Ok BB Ruias
within g¢h¢ aticrfigidiodsving Fle Fishowd tap aid cobsseetbnd Mewndf two

oL e S 152 AR L LI,
ofefly peedefl Gddenfid)ild thiy EMBodiinehtOfal pindvaAvehanngla &4 dispenser

fromcoming in contact
arrangement 102 1s fully depressed into an ending closed position where the pin valve

2

100 is sealed and a pin valve 100’ of a second dispenser arrangement 102’ is in an
intermediate open position where the pin valve 100’ engages the inlet 122 of the
microfluidic channel 124. Depending on the reagent housed in the respective fluid
holding area and on the requirement of the dispensing sequence of the reagent in the
specific protocol, the pin valve 100 of the first dispenser arrangement 102 housing the
first desired reagent in the fluid holding area 112 is fully depressed into an ending
closed position where the pin valve 100 is sealed. Then the pin valve 100’ of the

second dispenser arrangement 102 is activated by moving the actuator 130 over the
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with the fluid housed within the pin val ve 100.
Therefore, the three levels of sealing will prevent
W(balmlsm@% of fluid fromw thin the pin val ve 1POI/8G2006:@00276
L are 112 and al so . fluid. from
vl 2001 8t 8 PR ot R B R0 i Bt e peated

fdi\/lahﬁﬂ rédifrell el Of diBFerRéMarklo¥Bedtd @n@in ﬂié%r&érLHSQiesued There
hol ding area 112. The |evels of sealing will also

isp exramon apgrodiuisie chanach g%imkmg.b@ﬂl Bt sertesraherents 102,

i I |d hol 112 and. t he
147, RE eRufbel Hotfort A rld diftnldh fp o RE IR b Bk auia
thahs ﬁdtuh@i&nﬁdfdomt(s ltl’&ﬁﬁﬂcbt@ﬂtlldfd hanBIO1 2 130scaledasithia the WWllow
into_ the output side of the mcrofluidic system

pqriion 394 af the ul?ithﬂlnylQﬁ bldﬂ@;ﬁébﬁl@te mpteaplgovusingdhe wicrofluidic
n
aEALASASHUENL L Yool BRpe el RS D310 pegon
Indaddnmlr;‘. @o fhid anthenshatsel aylleoed 25 drthollow fatibRd0i bEehe pin
nfer of reagents or fluids within the mcrofluidic
FIG 3 shows top and cross-sectional views of
tmo di spenser arrangenents 102, 102' connected
sequentially according to an enbodi nent of the present
[OOGﬁ]ent Dead vdlume i theewhouk ofaty, reagent or syatene fla@aefaga, where a
d h di s enser arraB)g n@lﬂt 102 is fuI | y depressed
ikl WRY ¥ GORW SOUA: Teln virageatS: HE cpRiMjRALY Sultsguent
rehSentLEl R6wanEHi2 TS viRk\@n YeOnfRdncBd $§ R HrSRERASES many
arrangenment 102' is in an internedi até open position
fagfioesr éomh enf|9| play dbvéetaroone dgacfosl dénd volimie, $@¢h of nbibability,

c chann 124, n on t he.reagent
iRt e SPRS b A B R ot e e Ch R G ieside the
mfoﬁﬁﬂuldlemﬂaﬁn@faﬂeh @luehispefish REmS SPEaREE vefund & a@tﬁﬁerbts dead

iin the specific protocol, the pin valve 100 of the

volympet Ty %lﬁéﬁ%té rdead rvligaerdn ttha Gomivsms migroflidic Phannel 124, the
mg:géﬂlﬁﬁig SR A54 1§' a&%ft‘%dz u%c%miﬁﬂoqi 9%8%% %he ﬁchl ol\J/V ;pgrtlon

pressed 1nto an en osed | on ere
10dadfithe pidOval e Hdadtad. engi@mdlh&gmmlwﬂc&e ﬂw)slarﬁfseéd'mﬁ opening

eco d dls enser arrangenent 1 i s activated by
o T00-angressdBe GugP PR Ftpel| 124 in 6? oRsh Rosision as

shﬁ%cﬁi F1di 3PERS&Sls a@érﬁé}ﬁggﬁgﬂtlaiggs a Lﬁn&oﬁﬁﬁ‘é%aﬁ% Ry of

repeated for any required nu I spens
thghoklfm\geqmlslthhdld 15 typicaldy d€nan assedially eicculafishape bt may also

f di Ki both th
oGPCTBR T LIE i ERR03 ot e AR e Mimeinp hae
to ?chnl(ijkﬁotﬂdtéﬂfe d@h&lﬁ%iﬁs%d%ﬁ@pe&ﬁ%@plhh@veqmﬁ remai ni ng
ui

[0061] The flow within any microfluidic channel of flow obeys the equation of

continuity:

Rv=A *v=aconstant => equation (1)

Where Ry is the volume flow rate
A is the cross-sectional area of the microfluidic channel of flow at any point

v is the speed of the fluid at that point, assumed to be constant across A
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that is not dispensed into the m crofl uidic channel
124 is sealed within the hollow portion 104 of the pin
WO 2008036080 by the substrate material 126 housiPOI/$GE06/000276
m crof |l ui di c channel 124 when the pin valve 100 is
fully depressed into an ending closed position. In
.Y : Lo . : ¥ . _
B e A e G S R L R R I
volume is the volunme of any reagent or systemfl ow
passage, where aAdead-eng pasmadfway2)or cavity coul d
retain reagents to contam nate subsequent reagents or
flow media. This value can be influenced by many

Wherenist the sadigssofitgpidrefinidicscheed i nto play to

det er m..ne e ual dead vol u such, as. nm.scibil.it
P EADFs (1 and TS SRCs e BiSehidio ThatieRlynl bifect te
volRfi¥Eow €€ 6NfluidNBér 4 EiRtaAsvolamedR v R, T e Mibroifhidic channel
channel after flushing with some speci fied volume is

bepomes adrray, thedlow snegdrincrepsese I thie micwoflyishielchasnelrhecpmes larger,

t.h 0 ] di annel 4. the m.cro I di ¢
i B rPd Thabtn, o oot L Shmbhtets’ HRadthShy b e Grmmon
nhablloMiehahnh €l RizEGd tHefprédeat plventioaliy & thePangk o@M pm to 5000 pm.

engagenent relﬁi on 134 where the slant second opening.

Ofler syitallp dogsmptas, may ellspoaprin ghlfescrosfesestion of the ehagnel is not a

c Ghssheetidd! 1t 'i]sewﬁﬂﬁ'lntgg %ﬁhh& o gﬂsav%ﬁg)é"ﬁh Ni&a irlthe art to
e engagenent region 1 as” a dirmensfon | arger than

detheenibe the refpective fiow rades foo thd aherbpropridtel chatngb croat-kgctiohs.

an essentially circular shape but nay al so adopt other

suitabl e shapes, including, but not limted to square
[oehglpe, Fbf RO GHERAt $RRRE0A OHRC SIAAMBALE thd) gi@'mﬁso Wpically

and shape of "‘the pin valve 100. [0061] The flow wthi'n
sehstaniildy shdrpi atiougle baperdtraps through thisethm sdabing dayetri comendtig the

congi.nui ty: = A *.v_= a,constant => equatio 1 .
mitaru nli St i FICoRP RaTs o8 Spig o 1 Aol dogging of
tHel DB SrAE BbhdMAthedhRAMRfidit RBarHel O SoWHInCFRAAM eI hePdlant tip of

flow at any point v is the speed of the fluid at that

theatimvalve smyriieically hrandbnenge of ahaup8<S tawheut 70 °, for example 15 °
ChOSSySELL 408 ' el ] f.

GRS ST07BL Ba b e i 86 BRIAREL Bl oo,

fdr2xkample about 0 °, the tip will not be able to penetrate through the sealing layer

covering the microfluidic channel, thereby clogging the opening of the pin valve and
blocking the fluid flow path. When the tip of the pin valve is too sharp, for example
higher than 70 °, like those used in a syringe, the sharp tip will push the substrate
housing the microfluidic channel aside and there will be no clogging of the opening of
the pin valve. A slant tip of about 25 ° will be advantageous in one embodiment as it
will allow penetrating through the sealing layer covering the microfluidic channel
without clogging the opening of the pin valve in FIG. 2B and then clog the opening
and form an air tight seal when fully lowered into the substrate housing the

microfluidic channel in FIG. 2D.

[0063] FIG. 4 shows a magnified cross-sectional view of a pin valve of a dispenser
arrangement according to an embodiment of the present invention when the pin valve
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Wiere r is the radius of the mcrofluidic channel From
equations (1) and (2) above, the radius of the
wore@sosdowd di c channel will affect the vol une fPONSGHNE000276
: 0 [ 0. r.a constant volume flow rate, if the
iseptesic 86 ifsRaieeg Bhah B tih 1R Rt reve it eneases the
milaroflgidiachanhd] ab Berliet SHohl i IKIGE 28N TRB SlanbGE Gp@Shd AISIR the pin
the fl ow speed decreases. Therefore, an appropriate
valvsrfik isowubeantially sharpranaugh torRenptuate througham thin layes einiiter to the
1 [veptd on. I Sy : k t range of 1 mmto 5000
mn?n&a%ggdsgéﬁé‘{%éggéﬂef%}cﬁu uéti}o r?gaffmﬁ?so apply if the
cross-section of the channel is not a circular
Ss'fﬁﬁ“ on. It is within the ability of an averadg_e
[0fied] < k¥ Gyshas; avmagnified erogesestipnal wievh ef a pispestve afew dispenser
AR ¥nkAt £ : jate.channel :
e QU &BorgBls b By B BRNARE by SRR piogn (o pig valve
issluliptdepigssedf inttden pindingatluged ositiai G@bleyths yhs tvallel Bl defled as

harp enou P tf penetrat e thr,ouqh the thin sealing
ea,%é%ﬁo%%? g DB sla oI oFPEIng 108 4f e piasalyn A0S dhogged by
i 1. . . .q:_all ' £t
thEkhstraR Hhietisl Mho%glgﬁ I%E{fé’lé«?%l?l 1c2rlha%‘%l %ﬁ? %g‘ﬁga\}\ﬁ] fi Qﬁ seal

substrate housing t I c channe

topreyenpfuidfhoen shtaring vf gscafing Frenpthe pitavales 1@y typi cal |y
be in the range of about 0 to about 70 , for exanple
15 to 45, 20 to 35, but not limted thereto. Wen

[006% tiR@f6 bfvsPh Bro¥fbatBohal &R ofhati aﬁéﬁg% i
about 0 , the tip v(\)/i I ngt _be at?l 3 tsg)e%%ﬁetra e it according
totar ulMlimpet efetheipiepehaingentinayshoiwigg & halve witbfbuedling portion

h : ..cl 0oggi-n he .openi ng of. t pi n, val ve_.
Ul DR R BB R, Sl iy B g
poption, thd veverihigtlageri?8riay Eqhpevead Rligfobied MRkt dRh that the

l'i ke those used in a syringe, the sharptip will push
copereng layst 129 dogroneli tser When aifercefis exertesd e drenedvering dayer 120

: I ' . openi ng,.of the .
BB M, 4 8 GO kP SR T )
dimdnsiorsagienumnparaine thabiadnsiend ofthe ichd W1 bf @ik vale 100 to allow

o R P o b o

thd RE8mBI MatéAhl 8s ithe fbtzr hg. '

form an air t i g}ht Cg&?ﬁiﬁpggpg&t%%r%d&f%g% @m%ﬂgons- ‘
Alegaivielt ghenwsingpregd phgion 12d ohdycanprissh antifferennmbdefial #6in the
00[6%911%3%?’%' @69’ éléaigﬁi\agﬂlg‘l rg%‘g‘}?g%i Sgrti((:)rrl qii _i§c’ len%tré lgegflsltan\t/ Itoe %Iressure

change.

[0066] The fluid holding area may be of different shapes, depending on
requirements. From the top view, the fluid holding area may have an essentially
circular shape such as a circular, semicircular, or an elliptical shape, but is not so
limited. Alternatively, from the top view, the fluid holding area may have a polygonal
shape such as a triangular shape, a trapezoidal shape, a square shape, a rectangular
shape, a pentagonal shape, a hexagonal shape, or an octagonal shape, but is not so
limited. From the cross-sectional view, the fluid holding area can be of a polygonal

shape such as a triangular shape, a square shape, a rectangular shape, a trapezoidal
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arrangenent according to an enbodi nent of the present
i nvention when the pin valveis depressed into an

WO nios0smds at e open position where the pi n val VECT/SG1006/000276

ﬁjlf)%a!gjénfag ﬁ%‘ﬁ a{"]?égc'a %%E?ﬁ%% *i‘ln%% é}%gl’l%}l sﬁq % is not so

litGedi s substantially sharp enough to penetrate through
athin layer, simlar to the thin sealing |ayer
covering the mcrofluidic channel. [0064] FIG 5 shows

[0@6“7‘]’39 NEIGEFA Ghows a SREE QR Bha Wl@\Wo? b aRpRiddy ¥RLNME QD B cordin
2 NSb TSRy egy cording

di spenser arrangenent according to an-e
tat e epbediorent ioff e piesentvitresmtivhahpwingvakykndrizal @lidyholding area

1{ERGE 5 Bl 105 S P 450 SnRS ROl exot L aepianenlr
c&b@s&ﬁ@ﬁdln%ewgn@f tchl%u knto¥ ¥ ]tH&ef)sf oi?)‘ %eg &inhbE The

substrate nateri al oustng the mc
dmltﬁmmS ofithe nyhndmcailactaator 13Qyinke nswechl Smablepmvem némpared b that of

OB A Endisiasal L5 datndal Tl Binecprea 112 with o

sﬁhHS Qﬁﬁﬁlﬁbalaefchﬁim%nihe?é&(é Qr4licB Qeicpvcﬁﬁm%"dplﬂg HEBE a ?ésult of the
t he pr esent invention show n a valve wt no Ssea

agteaten b ool deimacplisrizetol paylke al \ﬂuet ftuid ontofithe rfhlﬂﬂholdmg area 112

F a_val v 00 VVI rtio
D80 R e FSlps oSt T M sk P B 98 BBY 5 e 130
adtidg qudh tch@hng ey onr bdi)@nh%)tﬁé fibaD hoRes Bh mafrhe outline

when a force is exerted on the covering layer 12

shogipathg sdefpranaign\@l thgocoverieg dajier 428 whem thst acthator 130 is being
e;\[lﬁﬂg@fdgﬁ,ﬁ%grdg El&hgg%‘ﬂeﬂég@%s% | arger in dimensions

n co are i'ons of the end 101 of the
val ve 100 to allow for a bigger contact area with the

uat The reinforced portjion 121 may be of the
m@@'}\e nﬁ%’rlﬁgﬁ hoys 3 erasyesgtipnal gl%%% dispenspiarapggmp according
tot 4 EiB6dit3ndl bf‘ﬁfésﬂ)ﬁ&%t ifVehB6A §1§<%v§é1§ Yo cyiliircRl @fl ?rl'ﬁ)?cﬂng area

portion 121 nmay conprises a mat er | ’
withe tug\aemmg $1ay]ar td FOG. SActhetfhad hbl’chng eteafld2 ded a rectangular

ortl 21 re resi stant .to ure chan

B OoA SAPY PR o ciFiig: Arbaviniy HsSot ToiRGy Grblinder. The
digleasiess ofi@p FHhMea0 ActhReH 1 3R Ynly a Eﬁ@@b&ﬁ‘l@ertv@&nvdo%ared to
the fluid holding area may have an essentially

thef ofcthe aylngdmpbﬂg@chp@gg areg ¥gy Falr 2 cslmdrma} Suiddro]ding area 112

C
i el BlnpiaR et 10, B8l iyl 35 kBt o s apger 130
o;ﬂmﬁaedmypdshmﬁ the floidygm bﬁl:he fluid holdmg area 112. But due to the size of

the actuator 130, there is a large stress generated on the covering layer 120 covering

the fluid holding area 112. The large stress generated may cause the covering layer

120 to tear.

[0069]  FIG. 8 shows a cross-sectional view of a dispenser arrangement according
to an embodiment of the present invention showing a truncated conical fluid holding
area with a small cylindrical actuator. The fluid holding area 112 has a trapezoidal
cross-sectional view and a circular top view, thereby forming a truncated cone. The

fluid holding area 112 has a base portion 116 and a top portion 118. The cylinder
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shape such as a triangul ar shape, a trapezoi dal shape,
a square shape, a rectangul ar shape, a pentagonal
WG b@pe3e0as hexagonal shape, or an octagonal shap@rlsbzmwooozm

o BB B OS5 LRIl o
isaappraxangfelyahe sdnagpss, tha cﬁﬁstéécﬁoﬁilm ofghé '@@tp@ﬁﬁbﬁ 1318 of the fluid

ape, a tr ezoi dal shape, ent agonal, shape,
hﬁ@wg o8l 12 Hapiag SB& Hhadeitery nay minwizadhe deag Ydums ond the
0

St*ésg”g&??%ts% Q0 oeing It 1030 Bu e IRRERVARR calh aff o me

5 floid is ecliped $e foe pushegntoivardssthe wom gomoﬁyllls reghdli thelacfubtér d30 will
hol di n a th a small cylindrical_ actuator
8 Gus et B i Bt Pl grom & Ry helding et D Hher microfividic
ciahR8is- sectional view and a circular top view, thereby

form ng a cylinder. The di nensions of the cylindrical
actuator 130 are nmuch snaller when conpared to that of

1ob 0, S YA Biw £t obtndsfd S i Bs HedEnoliiis aicagmay be controlled by

10 th@ﬁbﬁuﬁ]t@fﬂ_rﬁﬂacé}ﬁgﬂﬂ &g 130, there is a large dead
vol une is can be a result of the actuator 130 not

bei ng optim zed to push all the fluid out of the fluid

' t.here can be so ort ons
Uk e GuRbEA bhfeaR Rt e ab ExSRPE B bl of tipsmeated
coafdal flgiddp]dihgaee waddfingd haf@lows20 covering the fluid

hol di ng area 112. The outline shows the deformation of
the covering layer 120 when the actuator 130 i s being

15 exe”edv&iﬁﬁﬂéﬂﬁ?dslﬁn L RS ﬁ’&‘i{*ﬂ%' &Y Elnati 8|(§ 0068]

FIG 7B's oss sectional "virew 9 enser
arrangement according to an embodi ment of the present

R 3R PRI s Rrion aF e drunpeied somica st halie area
hol di ngis %cﬁ@s c;f]tge fb@%o?tl(gﬂs&tttﬁg% c?artea‘g(foﬂfbﬁI fifi ((‘itﬂo?cﬂﬁé area

view and a circular ‘top view,
cyl i ndeis. distinse oif defoshatim of the hQVﬂrmlgllmr bmaalrmgdhdu ftidrholding
20 130 ar eonIy alittle smaller when conpared to that of
the cy thdrical fluid hol di ng area 112. For a
cyllndrlcal fluid holding area 112 wth a | arge
ylindrjical actuator 130, dead volune is reduced as
The ﬂOch@tea@tdﬁﬁtl%ﬂr b changspn veluredvitlo timesh fallawst he f | ui d
out of the fluid holding area 112. But due to the size
of the actuator 130, there is a |large stress generated

dilotvhate@)er dVgitI=a[)(R|2 + X0+ eY\ve@ /By] x dh/dt => equation (4)
25

The actuator speed is defined by the change in deformation of the covering layer covering

the fluid holding area with time as follows:

Actuator speed = S = dh/dt => equation (5)
30

Flow rate is proportional to actuator speed:

Flow rate (Q) = constant x actuator speed (S) => equation (6)

20



the fluid holding area 112. The | arge stress generated

may cause the covering layer 120 to tear. [0069] FIG
W@2®B0%®48 cross-sectional view of a di spenserPCT/SG2006/000276

arrangenent according to an enbodi nent of the present

i nvention show ng a truncated conical fluid holding

Therefats athei fluid afleiable eutl ofthei Bal bt Rba 1T96nfd HeOmicrofluidic

ol ding area 112 has a trapezoi dal cross-sectional

Channfgi @R Bingenralied iy e spepst of everting shepguator ABhgownwards on the
coveri%% ;‘l??%; ﬁ%ﬂl gc%gﬁ%ng;W§% it ﬁ}o'fcﬂhgl %ga aj_rfgg E%{%gtin%aﬁlea ac%g’t%r 130

p portion-1

5 downveartls onl éreamiverin®taydSIRhtherebyWpusties sSheapidl valve 100 further downwards

10

15
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towar srgﬁggﬁqre

ss-,seﬁtj onal area of each end of the actuator 130
P‘ﬁlﬂ?@"‘?n‘flﬁ’éb%r&% as the cross-sectional area
of the top portion 118 of the fluid holding area 112.
Havi ng such an actuator 130 nmay minim ze the dead
[0081]uneFHRJ9 Bm?/fh flgml dcg‘ﬁit?g adte Qprs ltihszgpmai % Igg?cpPagfaqctuator
12 over.i ng .t he ui, ol ding area 112 as the fl ui
SHeS‘? (ReYY s ©oaglethsts dniskTelienshie acherdingotopur embedimept of the

t. H . . .
e oo} g, 1R W1 0, MgheCol the e 14 o
prapentionalito dicaton apeed| (S1] D00 TThWHehdlow atte(@F) it halved in time

[ uj d, withi e flui ol di rea may be controll ed
T%fct“ﬁ%’f58?“15‘3§1f13&15931a@8§ﬁ%‘iﬂf&ggged. Usi ng t he
truncated conical holding area as an exanple, the

vol ume_of the truncated conical fluid holding area is
[002X]i neBlGas19 showwng: taklg| tebrdating resp¢dtive HlavR rate r@asurements for

A3 = L.on (3). e Ris radius of the base.
Ot SRBAR LR i Gt Gt b ) AP Sy of the
present atvetittorn Diffeent fpgEAE hiedibusdd inBe D BSURE £8NbLRServoir

flui.d holding area h is distance of deformation of the

reRsGRY GG frepehe Sikle | 1Y, e raagpuds heteavresl awg e dispenser
i BT eI GBIPSAD, LR o e
miCralBde por minfuttt (irtimiad dathighn s{l4) etfd@],aait uad Grate3 A€60 1ilfnin, 50
IS5 FOC TS A € W srsReae g e APBAKOE ReteBousoniulated
bab&l bRWRe required flow rate in millimeters per minute (mm/min) for high salt,
ethanol, air and water is 0.513 mm/min, 0.628 mm/min, 2.2 mm/min and 0.0437
mm/min respectively. The experimental flow rate obtained using the dispenser
arrangement for high salt, ethanol, air and water is 47.24 pl/min, 38.27 pl/min, 85.64
pl/min and 1.52 pl/min respectively, which is quite close to the required flow rate.
From the table 140, it can be seen that the flow rate out of the fluid holding area is
related to the piston speed.

[0073] A plurality of dispenser arrangements can be arranged in a microfluidic
package. The microfluidic package can be made from the same material or from a
combination of different materials before being aligned together. FIG. 11 shows top
and cross-sectional views of a microfluidic package having a plurality of dispenser

arrangements according to an embodiment of the present invention. Fluid holding

21



10

15

20

25

30

Actuator speed = S = dh/dt => equation (5) Flow rate
is proportional to actuator speed: Flowrate (Q =
W@esn3es X actuator speed (S) => equation PCT/SG2006/000276

afe] 1% R hfed B b BDUL SRl T1f dive Chstininet Selklithegraphy
teehig il TaE nhi¥rofiedis RRAheP 124 KefothBd oh NRofet BRNGS s&l?sg'atde 126

downwards on_the covering layer 120 covering the f

by spginggorasath hlmmyetpchwes héhegehstrates 1130 126 \enevaligised and

SIS B BB ocd RO LR TSR X i o
t}&lﬂﬁxﬁﬂmgﬁﬁterfb&ﬁ-ﬁ]ess&tﬁl t(9 pﬁJi)@NbSezﬂcaQé ante Bif.)ccfnllﬁh\ﬂbleatﬁﬁe 128 can
of actuator speed (S) Vv

altsﬁ??l?é ué?fk th‘?Fdldt%éhlp ]|3ﬁtté rthﬁr EDMS mﬁatp 126 dwnsing gha mlcaaﬂuldlc
clgcgﬁglgie og&leér;{/aﬁy]‘f? RP % %ﬁﬁ)néapl%yvfg{r}%# ﬁ{]I(J tbd Egatesci\i’aten’t Apphcatlon

Notubpot /8 m:salz Aqm@mwauoo isipareld inSdakh lﬂﬁhd hdlBinglareaWI@NThe pin
flow rate g Is halved in time T2, actuator speed
valeg 104 §1aé{|b§ oaed, withacesamnmgbly. mplgtigiandrpey be gasildnisgrated
r
i P AR A LB PR T Mg b DI BH BIE BRI Brample
The fluiddiohdjng areas 1#2rbmgtbeeiiled ofitlt fegpdaties esagents yefitide depending

D fferent reagents e housed i.n the fluid holdin
o, EGHTISPIePISS B SPAled B ARy EpTing 1a¥er 120 megpeot1HEMS or an
eltahsmexemém ?E@%Hél‘ééieduﬁhf&gh&lﬁ'ﬁgddréap%i eJlloWsri%P qﬁé*%hge of
i nclude high salt, ethanol, air and
rqageqms rand ¢limwateat eonitaminmitomo ot @xpmnal rrscmnd:es @m lerimple of a

h t.h d 5 /mn, 50
pifr oSS! g i e roterts ke, PROBcRERGR Iy il cthanol, air
arCwhiRE Eéus@ﬂ sBdicn€Ally REAR Al GuldaiesteRasath 19.[60& |B@1ng nearest to

required flowrate in mllinmeters per mnute (nm mn)

the shipy &Weyax, tthe exden A arrangemeahm thatflwid heldngsarea e arder of
n
bl T He it T 8BRS0 oS, A oxtgmal actuator
130sils Imged ﬂb&wﬁVﬁa anesen valve d0Q eqBhtiflBrortih ghy 8édired order.
ethanol, air and water is 47.24 m/mn, 38.27 nm/mn,
85.64 mM/mn and 1.52 m/mn respectively, which is
te Seyt [ _ I
(07" ©, FACS £2 5804805 B S sborll Blckis S PBERHAR! Rokage
thVImg al plucdldy od] dispeuser srrredeateatd dcoordivg foi sbtrr spbediment of the

present invention. Fluid holding areas 112 and microfluidic channel 124 are formed on

respective substrate 114, 126 made of materials other than PDMS. Examples of the
other substrate materials include thermoplastic or an elastomer material, for example
COC, PC. Fabrication of the respective fluid holding areas 112 and microfluidic
channels 124 is possible using high throughput process including but not limited to
microinjection molding and hot embossing. In FIG. 12, the substrate 114 housing the
fluid holding areas 112 may be formed from elastomer material and the substrate 126
housing the microfluidic channel 124 may be formed from thermoplastic or elastomer
materials, for example COC or PC. The respective substrates 114, 126 are aligned
before being bonded by a double sided biocompatible tape 128. The biocompatible
tape 128 can also be used to bond a chip 136 to the substrate 126 housing the
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[0073] A plurality of dispenser arrangenents can be
arranged in a mcrofluidic package. The mcrofluidic

w@aoRag®4tan be nade fromthe sanme material orPET/e6G2086/000276

: ' [ i fferent terd al s.before.bejng.
ng%kg@é tcggi&%L é?‘i eG.S&ffggh% ﬁi)%r}%m? ictotiuidic ch@nel 124
neyatses sup@oited b lanytihemsuppbrtthglaGérof 38,ir6h 6xapaft& 398ydraMididof an
plurality of dispenser arrangements according to an
e@ﬁ‘BWF FstRriabA pHevayebehis hoyseshin aaah fmidiialding area 112. The pin

i ; p bstrate 114 b
SR AINGRAERS 3R IR M PR R B 8 Sl Sl
into drecilid haidingehensridl ubidd a sl MidBldcRadngd, Ry exBMR. The fluid

substrate 126 by casting or soft |ithography
h‘?@lﬂ%n Pf&a%sliz TR beudligdatidth resmectiyp geagestsay gniss dapending on

' Le- S | ' ape 128, .
e S Sedked By 4 B A LI RO RS 0 b i o
exzgne shmextatnal atymtevi3itis heakagetivakb ehdpin ©aIFB a0 Bbquentially or
.ntp%%gdl% can also be used to bond a Chl,(ﬁ)_ 136 to the
! ei5d ¥ dre Fiors the iR Figw: plethei mrcariuidiginackssen the dispenser
I.
o g 4R o G b9 Bf ome o more
thanaope saqyenéesofifnideor ieagacto the chip 136 atiangons Ge B this is not
The .pi.n.val yve 100 may be fornmed with a bi oconpatible
sl TS, Aheget ey P Gt e b g aRErg in any desired
artppReh depedditg 6n RQuibRen@r ea 112 using a pick and
pl ace machi ne, for ‘exanple. The fluid holding areas

112 may be filled with respective reagents or fluids

endj irenents and.seal ed. by .a thin .
[Og?jer %5@1 gge%h%%og n%%sg'sgfﬁwlw Un 2P YgKeof a dispenser
arremigement] as fibicapsiCaesrling tolhl elBbaintat 8f 8R prdsenldved@on. The

st orage of rea%ents and el i m nates

f -
Ple%lc‘)grﬁﬁﬂ &OBHSE a8 planged hallowmeriias1 04devingampody anid two ends.
. e ; o
A BB HREn MOLARAIGHLR ol LY B RS T bl 5 and o ot
endofdechalbyupativallDy is an opemirfd withl akbindiip o8I £agheripehing 110
. bl oglﬂ glﬁhnﬁ ‘{1eaf{ﬁs£ lﬁ o the chip. However, the order or
'S BFPEtgEtEnt Pk tAe et BoriondPgncarssdo e serlinegrarion 46. The
elHBRANBIIG FHoP 204k L& ot ﬁe&?%ﬁle%@eo?a?gng ?élgfo?lgl% is made

requi renents. An external actuator

of pdastigat e the pin valve 100 sequentially or in any
desired order. [0074] FIG 12 shows top and
cross-sectional views of a mcrofluidic package having

[0676p! UrEIIG.t 14 @howk SPERASFILIRE HaRE BN hiicRAGRES ip%&{a_tgg having a
ul

angt her _enbodi nent of the present invention.
Plyglity; pigdispeaser arrepgementsing fdmicatediascortingrtel anlambatiment of the

préshfBYeRdn. The substrates 114, 126 housing the fluid holding areas 112 and the
microfluidic channel 124 are made of PDMS for example. PDMS has been selected
due to the flexibility in fabrication of microfluidic channels by casting or soft
lithography techniques. PDMS is also a biocompatible material and thereby suitable
for medical devices. The soft, flexible and highly elastic nature allows good sealing of
microfluidic system and minimizes fluidic leakage. The transparent material also
facilitates optical detection of flow in the package. The pin valve 100 is positioned .

within the fluid holding area 112 and a biochip 136, for example a DNA extraction
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respective substrate 114, 126 nmade of material s other
than PDMS. Exanpl es of the other substrate materials
WO p@B0sI®43 her nopl astic or an eI ast omer nat eri abCT/662006/000276
cBIpSHR IRY i .
I‘ﬁ)gl di nlgA%SgE% %}Egggdét%%%é(g FIES%{: nne OuST%Zf“? éﬂ 1groﬂu1d1c
chawms! B4eusitsg mgmﬂﬂghdembmugh]mttbl@fape.ess i ncl udi ng but
not limted to mcroinjection nolding and hot
enbossing. In FIG 12, the substrate 114 housing the
d [ a I .
(0078, 3, UGS B00RARES plipeltt, Y B ACHIG AR ARIGRP having
Plﬂr@irtmfdfuhspanscrhmlgbm&lﬁd wiagh hes beemﬁﬂecﬂ rvgith fluids as fabncated
Iastlco t\a}éfttglner material.s, for ex

AL Y reiFRt Byentior Lidisrapt Avks, wABde pre-
stdeddomand eds ?@ctﬁ)@rﬂiﬁ&i h@Mn%bé}Qébbiﬁ ReB86h fo°§ %?pdtgco After

tape 128. The bi oconpatible tape 128 can a
ﬂleo&!idﬁ bave b¢ﬂnﬂ3r¢ 36)r@(blnt the fhu@hbldat@aﬁbﬁ’sﬁllm uhe figid holding area

rot !l uidic cha 24 The s rate 126 housi ng

R b i Go oo by ieap s Baningion.
another supporting layer 138, for exanple a Iayer made
an elastonmer material. A pin valve 100 is housed in

IOQa%lh f Fldl 180shomisga @ﬁ@aecxm VlWeOf]bartnmd)ﬂnedl:comacw baving a

o B SRR S B, B Lo omy

pesstke andopéragelagacitvetug b dlui@ kol Lared b6 phinilela Ml H ithd fluid
paneas 112 may be filled wth respective reagents or
he fiRefey éﬁ% Romigofbpdic channed peeardingria aneembaglimentzofi the present
SR T Rl SRR By B, R BT Ron B LB gl nigine avea
112 apiothey Alidehaldifg sregudR tsecpieht_;tallq,r or depamiingless theelder of desired
RS der. Fromthe top view of the m crofluidic package,
A& HEspenser arrangenents 102 may be arranged in a
plurality of rows for dispensing one or nore than one
sequence of fluids or reagents to the chip 136 at any
087 t i FEG. BUshaws & tapsviawt ofsomi¢rofluidit: padkegelhasiien s @lurality of

S4BT 50, B 20 LuARU S e

ins BN Bot diSFenS@GliafBetheritd %ﬂblpéorﬁplﬁ)shﬁg ¥ AMEhdMin area 112 and
di spenser arrangenent as fabri cated accor di ng to an

2 BV erdfe inshovfeingF s el Noneiess ceraminationon mizingef 1hads is

ol%o yﬁgﬁtgﬁth@?esglscgm% E gg?‘%léngmggﬁ‘flf%%floﬁﬂ Sgg?r} dispspsed.
at an end of the hollow portion 104 and the ot her

[0080] The aforementioned description of the various embodiments has been

preéented for purposes of illustration and description. It is not intended to be

exhaustive or to limit the invention to the precise form disclosed, and obviously many

modifications and variations are possible in light of the disclosed teaching. It is

intended that the scope of the invention be defined by the claims appended hereto.
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end of the hollow portion 104 is an opening with a
slant tip 108. Another opening 110 is present on the

whowg/08d043 he hol | ow portion 104, nearer to thePGEsG2006000276

portion 106. The el ongated holl ow portion 104 is nade
of netal while the sealing portion 106 is nmade

of plastic. [0076] FIG 14 chAawIS2 perspective view of
a mcrofluidic package having a plurality of dispenser
arrangenments as fabricated according to an enbodi nent

g L invention. The substrates 114, 126

ﬁ@&éﬂﬁgcpdtrnﬁg&ﬁui d holding areas 112 and the

m crofl ui dic channel 124 are nade of PDMS for exanple.

P has been selected due to the flexibility in
TR8RP

EBSCF Brangement fos fuidie fispensingrrontrobiptacamidrofjuidic
' .techniques. PDM5 is also a

E%ﬁggrk%%%:bigg{pgﬁ erial and thereby suitable for
reacinclkedifviddeddind beeasafdt , fl exi bl e and highly elastic
nature al| qws good sealing of mcrofluidic system and
il lfYﬁ ﬂzﬁgteﬁﬁa ibg movphlebstyecen oa @R RPRitic itka elasediosition and

o3 hil 1 i | @l W of . in the
oatohar bk bl SR P Ak ARk id y0f EipriEne
fl ui d dncilletigatpdehodlawli?ti@nihvingn bedy md k36, enflosdprsanet fuid
a DNAﬁgoxt %racttho%glm’lgqlgr RNA extraction chipis
at t acH&dY M HE 198 grep e thegisroflpidig compenet inthgiopen
channgiositidfi; usi ng a doubl e sided bi oconpatible tape.

[0077] FIG 15 shows a perspective view of a
m cr ofWherein ghepfirsk engofithe holipvappition ad senled shictdihapie pesents

arran whi ch ha een fjlled. with fluids as.
by RS AL S8BT 2R md wheiioht Brdt eHL S peSiisned
i nventwidiin 3 fidie heldingd 4rbd;ds may be prestored in the

respective fluid holding areas 112 according to a
desi r édirpreatg on the bedy efifbe hollavdportmu@obiiened within the fluid

pre-s j LU ' reas 2o the f.luid
hol di 2‘8‘“2‘?%?3%@5‘.@?&?1? g‘gl‘%li}ﬁgat? B 0183‘}\}/%??183‘09‘%9%?“? &
pr evettiie miyofheidicapenponentantirripeabbdion;[0878] FI G 16
shows a r?sﬁ%eat ive view of a mcrofluidic package,
havi nd MPERFORH PPoping aidhe prennd Fdipt e eler portimesitiancd
exter Bﬁisi&%ﬂdﬁéﬂﬁid'lﬁ»_ldiﬁggreéo apply pressure on
covering |layer covering a fluid holding area to push

herein theshant becondl wpehihgisdidapted teepieicattioroaghmh seabihl liydt

l,, accordi. t o _an _enbaqadi nent of. the_ present
SOOAREMERISR AL CPuiomh I Gn potinh fu o incvhiata § G
ahisyvretedid@sing Whmb@d MhiBlt BfBnent in the closed position.

. The dispenser arrangement of claim 1, wherein the valve is movable between a first

closed position where the valve is not in contact with the microfluidic component
and a second closed position where the valve is in sealing connection with the

microfluidic component when a force is exerted on the first end of the hollow

portion.

- The dispenser arrangement of claim 2, wherein the open position is an intermediate

position between the first closed position and the second closed position.
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112 to another fluid holding area 112 sequentially or

dependi ng on the order of desired dispersing. [0079]
wWO-R@8/03sp4shows a top view of a mcrofluidic pap&KE§E2006/000276
4. "L BSpéhsB dHfAbl ' i nLs. when in

use.acgofding %&héﬁqgﬁgggﬁﬁgﬁg&g?]ﬁﬁggggggg%FHEGOPal

| pesitiv, thre. sl&f0 secodd sperisg of the valvg @NR4Yes theSakfofluidic

conpri Si a flyd holding area 112 and a pin valve
1 SRPR L, Shgheby;plleRing Hynd cRpmesion Sramathefhid belding area to
Mg inieroPluidié ég,gﬁoﬂegt_obser ved after the respective

[ [ f1ul

fluids in the hol di ng areas 112 have been
di spensed. [0080] The aforenenti oned description of

t ari ous enbodi ts.has been presented for

> pﬁﬁep SRsSg et £ P‘_(S?Hn gnwhsr@w?iﬂqu PRSA. Positionstha fiid
| sUn@eEdation MBwRhad & thY ﬂgﬁf hcﬂ%n% Efgatto 'ﬂp% ih e e st ©
the precise formdisclosed, an vi ously ‘nmany

nenginftigaad ite Aewand fivar tha slaohsecendopraims ihtosthe mitio@hidi®©f

t I scl osed teaching. It is intended that the scope
o&%tl}ﬁ)élgli%hventi on be defined by the cl ai ns appended
hereto. CLAIMS What is clainmed is: 1. A dispenser
arrangenent for fluidic dispensing control into a

6. ml&e gFpensey @rangampericrtany onpof daing: 1 wrd, evietes da firktsubstrate

%Il’l&tﬂggsgﬁ%na%@maat val ve adapted to be novabl e
bet

en an open p05|etrﬁa n and a cl osed position and
positioned at |east partially in the fluid holding

ea, said valve conprising : an el ongated hol | ow
%ﬂtqliﬂ?n??é@ﬂﬁ@geal% ggclamj 01 Weereindee defarmabde feterif] ednmprises

fanQMst P nidi&idi] ui d holding area to the mcrofluidic
conponent in the open position; wherein the first end

of the hollow portion is sealed such that it prevents
fromenterin e first end and wherein the

8. s Pobd -
- fhhegiispsnssr prangement ohlainyf rwhssein e dlasiomenspigripleompsises a
andtéri beloREN Ko B8 RRd : IBRLt!
posi tioned within El R dlﬁ?ﬁ&%&%ﬁg?@@%@ﬁaﬁg rubber.
fluid communi cation fromthe fluid holding area to
9. The dispenser arrangement of any one of claims 1 to 5, wherein the first substrate

comprises a rigid material.

10. The dispenser arrangement of claim 9, wherein the rigid material comprises a
material selected from the group consisting of cyclic olefin copolymer,
polycarbonate, ceramic, glass, silicon, thermoplastic and Flame Resistant 4 (FR4)

material.

11. The dispenser arrangement of any one of claims 1 to 10, wherein the enclosed fluid

holding area is formed within a second substrate.

12. The dispenser arrangement of claim 11 wherein the second substrate comprises a

deformable material.
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the mcrofluidic conponent in the open position; and a
sl ant second opening at the second end of the holl ow
W@ooBlad4posi ti oned outside of the fluid hol diP@T/SlGBH6/000276

n
13\/\@5%815 eﬁasglgggéfﬁg aye?ﬂrggl\%g%n%nq %‘S%ﬁfog‘?‘eglf &?r&a‘:f comprises
cmtrplastemermatarilab open position and to insert into a
first substrate housing the microfluidic conponent in
the closed position. 2. The di spenser arrangenent of

1421'1“2% g‘(gﬂ%ngghiﬁf f I%th‘nt&%f\é ih8 3' ﬁlh%}ﬁ:tplhg ast h‘l\@gon {e?lai C%IPI‘IJ]SGS a

wher e
5 t Pateniaksabdatad filoro togroom emtmmg ofipslgdimmudhylkitsx@fle and rubber.
position where the valve is in sealing connection wth
the mcrofluidic conponent when a force is exerted on
15t e ﬂlbﬁ&iseleﬂﬁngéméﬂi%f 'aﬁﬁﬂxqw ARk Lih Bk se§ondT§ﬁ%srgE{t§ B&Hﬁﬁses a
arrangement of claim2, wherein the en posi
angidmeatenaldi at e positi on between the f| rst cl osed
position and the second cl osed position.4. The
di spenser arrangement of any one of claims 1 to 3,
10

16\ies @kpenksér drfgheN of @Eirﬁ 19 nwhér@ﬁ tgé ARt ﬁ&%ﬁﬁ%ﬁfbﬁ@ém
of the val ve engages the m crof

IC conp
tlﬁéﬁeebkﬁelﬁctedvﬁm tlfq gyo@p cnsisting oﬁtyozhn oiafmmopbb'nfelr ui d

PR B S SATRBD b R e

pna;uenalon, t he f|UId comuni cation allows fluid in the
fluid holding area to flowin fromthe first opening
and to flow out fromthe slant second opening into the

15 17“T1fercﬁ§ ens&! kL andement
e R RAR Py She o b IR PR R RE
ssubsrataami iho puond asbstrattefre nd@indEtoreiRhiél by FondiiEmeans.
di spenser arrangement of claim6, wherein the
def ornabl e material conprises an el astomer material .

t | h
18. Sll"hggi'%rerzgfe? REABEIM A bAAFRNEN twiRkreif iR 158 gmge[ns mﬁarlges a

mat eri al conpri ses a materi a rom
tdeublgrsisied tessn glust ¢lipgingf memisyati thesubgtrates aveadeptad b be bonded

Wi - -
b ggshre means, temperature means, ultrasonic means, thermosonic means

20

thermocompression means, laser welding means, transfer molding means
overmolding or injection molding.

19. The dispenser arrangement of claim 17 or claim 18, wherein the bonding means is

25 biocompatible.

20. The dispenser arrangement of any one of claims 1 to 19, wherein the enclosed fluid
holding area is covered by a covering layer.

30 21. The dispenser arrangement of claim 20, wherein the covering layer comprises a

deformable material.

27



10

15

20

25

30

9. The di spenser arrangenent of any one of clains 1 to
5, wherein the first substrate conprises a rigid
woreos/os@ks 10. The di spenser arrangenent of cl Bﬂ?TfSGZOOG/OOOZ%
L d terial,.C rises .,a nat

22 8 Seberb Pt e Rl Sl B A< P EBieE 55 Bl st pompriss
cmpﬂhstﬁiﬁerma&ﬁﬁpar bonate, ceramc, glass, silicon,

t hernopl astic and Fl ane Resistant 4 (FR4) mat eri al .

11. The di spenser arrangenent of any one of clains 1

t ing area i .

23 Srd Bop i kgt A IREITRY, hblsh SRl unTeqmorises
ametgriglesvhmotedafforn ied grodg comsatiag of p&@dﬁ%ﬁ&ﬂﬂl&ﬁﬁ@ﬁﬁhﬁber
conprises a deformable material.13. The di spenser
arrangenment of claim 12, wherein the deformable

r.ial
A e R S B0 oA 3D R R g W Forses o
efigid nmatenialmat eri al conprises a material selected from
t he group consisting of polydinethylsil oxane and
rubber. 15. The di spenser arrangenent of claim1l
25 Ve (ﬁ'sﬁénﬁaean%ﬁ%éiﬁ&é%!ﬂ BRI 9k S QORI the ﬁﬁltdq'nétbg%l%o ises a
mat er i‘al i spenser’ arrangene wPTé,
vihatedilrselehtedrran thengrowy cansistngpf ¢ysdis ofefimdopolyaler,

SETRLREPL BOS R A0 iR il
thgenapl asti ¢ and Fl ane ReS|stant 4 (FR4) materia

17. The di spenser arrangenent of any one of clains 11
to 16, wherein the fi rst substrate and the second

a onded, b bond'n means.
26 HRG S Ger A En BB 57 ol A WIREES et RRBE Ly ot
tabo o thg Hotlawsp oR@ePr dSedsnpdisekoA i Efofded %6rtfo%l%@ran§éd@ch that it is
clipping nmeans, or the substrates are adaptedt

BB SeRiactyith the disstad,eb Siechollowmpation when mresis exerted on the

q%p&ﬂigﬁg&,neans t her nosoni ¢ nmeans, thernoconpression
nmeans ser wel di ng neans, transfer nol di ng neans,

overnol ding or injection nDIding.

27. The dispenser arrangement of claim 26, wherein the reinforced portion is of the

same material as the covering layer but is thicker in dimensions.

28. The dispenser arrangement of claim 26, wherein the reinforced portion comprises

of a different material from the covering layer.

29. The dispenser arrangement of any one of claims 1 to 28, wherein the enclosed fluid

holding area comprises a base portion and a top portion.

30. The dispenser arrangement of claim 29, wherein the top portion of the enclosed

fluid holding area is proximal to the microfluidic component.

31. The dispenser arrangement of claim 29 or claim 30, wherein the base portion of the

enclosed fluid holding area is distal from the microfluidic component.
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19. The di spenser arrangenent of claim17 or claim 18,
wherei n the bondi ng neans i s bioconpatible. 20. The
waelr®pes®es arrangenent of any one of clains 1 POI/8Q2006/000276
wherein the enclosed fluid holding area is covered by
a covering layer. 2 1. The dispenser arrangenent of
32c The diséhsemdredngeimeht o 209'08E bNPain@yefo 310 WieteHe Seafing of the first
def rmabl,g terial.22. The di spenser arrangenent of
c PR} FP3Viderhioy & porling gorion semeasiad trarttsst e of grphalissspartion
ek@ﬁﬁ&i@ﬁr\n’i &el tlid R Tﬁ?a di spenser arrangenent of
ctarm 22, erein tﬁe elsatbner materi al conprises a
mat eri al selected fromthe group consisting of
pﬁ#gajnet%¥lsiloxane and rubber. 24. The di spenser _
ar PARGRSH: arneenst AT 20y onpiet dimsihie 3o Wlereithie fiysiopening
CONdel JTox. “%@ | al '
arr aﬁgzﬁz&g t}{)eflg)lclzllgai m éf{ gﬁﬁ%ﬁ?%ﬁgﬁggjﬂrﬁ?‘gﬁgﬁ%& %IF’ Is%ﬁond
cdopadipeition. mat eri al sel ected fromthe group
consi sting of cyclic olefin copolyner, polycarbonate,
ceramc, glass, silicon, thernoplastic and Fl ane
34ReB¢ ik petberhrfan BAhefTRIraR) Bhe o £@aimEMeoB3S RBBRE the slant second
arrangenent of claim 20, wherein the covering Fayer I'S
sonensged theowoend ¢nsl ofdh¢ ballqyopartion issedled diyphé fess substrate in
r ilggor ecgjsg(grti.on arranged such that it is in contact
WP REPRE ROSPEPOIY  of the hol | ow portion when a force
is exerted on the covering |ayer. 27. The di spenser
arrangement of claim 26, wherein the reinforced
35 bhe fligpenser arangsmest af anyoae of(claams tihte 34 vehdreig framehe top-

i 5.t Ny ' sjons. .28, The di spenser
! B AR5 s BL SRl RS B ARE e shve or o
panlygomal @osspseciesal ohape. di fferent material fromthe
covering layer. 29. The di spenser arrangenent of any
one of clains 1 to 28, wherein the enclosed fluid

ookl R PRSBSOSOy g e '
vrsukir shape©r ao pllipticslishapeof t he encl osed

3

(5]

37. The dispenser arrangement of claim 35, wherein the polygonal shape is an
essentially triangular shape, trapezoidal shape, square shape, rectangular shape,

pentagonal shape, hexagonal shape, or octagonal shape.

38. The dispenser arrangement of any one of claims 1 to 37, wherein from the side-

view, the fluid holding area has a polygonal cross-sectional shape.

39. The dispenser arrangement of claim 38, wherein the polygonal shape is an
essentially trapezoidal shape, square shape, rectangular shape, pentagonal shape,

hexagonal shape, or octagonal shape.

40. The dispenser arrangement of any one of claims 29 to 39, wherein the base portion

has a wider cross-section area than the top portion.
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fluid holding area is proximal to the mcrofluidic

conponent. 31. The di spenser arrangenent of claim 29
w@eoosizions 30, wherein the base portion of the PCBGHOE000276

fluid holding area is distal fromthe mcrofluidic

conponent . 32. The di spenser arrangenent of any one of
41cThe dspmsermrﬁﬂlgemélﬂroéhﬂy 8681 Aeintl1 tol®, Whérsin BB MulBholding

provi ded seal i ng portion connect ed to a first endl

O?B?Hﬁlwﬁﬂ%&ﬁicﬁg?tlon positioned within the fluid

hol di ng area. 33. The dispenser arrangenent of any one

of clains 2 to 32, wherein the first opening on the

42thi&/dlewen$¢r@ﬁmg¢m@mt pbahy ome ofclsigaliad 4bywhdftelnfthé #licrofluidic
Iosed posi tion, The

substrate [ second
Tk Dot e daif fhedigy of ths plew Tortion s

e Q of
¢ bRt RG] PR SRCAAN SPRAR DAL of 1 BREMIEEENS |
ﬂﬂéﬂ®@n6W@OEmomﬂmummsmpmmpomﬁﬁl The di spenser

arrangenent of any one of clains 1 to 34, wherein from
the topview, the fluid holding area has an essenti ally

43. dﬂ&dibpﬁls&raﬁﬁﬁ%e%%k bpaaim ah APSerh &%'ag cgion hasa
cross-secti onal sh ape. | spen arra enment

dHmepgeniaggsr tl%ﬁﬁéh%bq’dytmhehd@w pattioy. ci rcul ar shape is
a circular shape or an elliptical shape. 37. The
di spenser arrangenent of claim 35, wherein the

44.(Eieydispeater ahanenicht NarBSSRYIcRihY 2 16 u@rb%'rélﬁt W& is
trap i dal shape, square shape, rectangul ar shape,
ﬁ’é‘i’l‘flgifg Pafn afugter. hexagonal shape, or octagonal shape.
38. The di spenser arrangenent of any one of clainms 1
to 37, wherein fromthe sideview, the fluid holding

45. dihealidpassea apatgegrentdf duiasss, Saetdin fal acﬁﬁﬁﬁ%on%ﬁsesﬂ‘ﬁston, an

dis er arrangenﬁnt of .cl aim 38, wherein
SFEEl5A dpicdRape: Vehs Aoatansghipyed by gleattosatic rsnape,

BiEhRichang, hy@AIRNEMNA ¢l hap
%ﬁxagonal sh%&é or octaé%na ?Hgﬁgy%ﬁ%8ﬁ$ﬂnaﬂm %%ﬂggr
A9ean geHed meshs anghysivel mbarsl ai s 29 to 39, wherein the
base portion has a w der cross-section area than the

top portion.41l. The di spenser arrangenent of any one
46. of dispeisérrunit dompfi@ingwher ei n the fluid hol di ng

the dispenser arrangement as defined in any of the claims 1 to 45 ; and

an actuator.

47. The dispenser unit of claim 46, wherein the actuator comprises a piston, an
integrated micropump, or the actuator is achieved by electrostatic means,
pneumatic means, hydraulic means, electrical means, chemical means, thermal

means, optical means or physical means.

48. The dispenser unit of claim 46 or claim 47, wherein the actuator is a cylinder

having two ends.
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area is a truncated cone. 42. The dispenser

arrangenent of any one of clains 1 to 4 1, wherein the
wor@sosdowd di c conponent i s adapted to acconmpdBCESGIN86/000276
49b TRy di8pers (ReTe¥ I Nt regi.on

ey o SR WS ARG Dl BB B ortne

t pMdindetis approkitiatelydhesanerds tlfmcxlbbgasam'eﬁa] \%hﬁ@i dﬂtmﬂoE $3stion of

T ' nser. cangenment of claim42, erein the

eﬁgggbelﬁgeﬁtﬁ‘flg&%% €a di mension larger than the body

of the hollow portion. 44. The di spenser arrangenment

of any one of clains 2 to 43, wherein the force is

provi ded by an actuator. 45. The di spenser arrangenent

of claim 44, wherein the actuator conprises a piston

an integrated m cropunp, or the actuation is achieved

by el ectrostati c neans, pneunmatic neans, hydraulic

nmeans, electrical nmeans, chem cal neans, thernal

nmeans, optical means or physical neans. 46. A

di spenser unit conprising : the dispenser arrangenent

as defined in any of the clains 1 to 45; and an

actuator. 47. The dispenser unit of claim46, wherein

the actuator conprises a piston, an integrated

m cropunp, or the actuator is achieved by

el ectrostatic neans, pneunatic neans, hydraulic neans,

el ectrical neans, chem cal neans, thermal neans,

opti cal neans or physical neans. 48. The di spenser

unit of claim46 or claim47, wherein the actuator is

a cylinder having two ends. 9. The di spenser unit of

claim 48, wherein the cross-sectional area of each end

of the cylinder is approximately the sane as the

cross-sectional area of the top portion of the

encl osed fluid hol ding area.
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