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Application Nos. 61/030,887 titled | NTEGRATED CARRI ER
FOR M CROFLUI DI C DEVICE, filed February 22, 2008; and
61/ 045 INNBEGRAEED CARRITO FORAYHR ROR I HE IDESICE
DEVICE, filed April 16, 2008; the disclosures of which
are incorporated herein by reference in their entirety

el o of t (ROSTRIERENCE TRLREA TR AN dNE

gener atthys 4p1iehddOfihithdpiGorsty fidin B Pr&MieHal tPatedt Application Nos.
m crofluidic device carrier and rel ated apparat us and
i 0$4080,387 tidled INTEGRATER EARRFRIFOR MfCRRELEDEIDEYICE, filed February 22,

M fluidi i ces, are defined as devices havi ng_one .
o Bt e 74, 66 B NSt e BRr i Mihosr GbRIDERe, filed
MAQHP QRO She HIEBGRES of Rhichef€ %ﬁ:%?porzﬂ@d/ h8@irfby reference in their
crosssectional dinension below | OOO™m and which offer

bent@fiyt sdSocHl meposesr eased t hroughput and reducti on of
reaction volunes for chem cal anal yses. One inportant
application for mcrofluidic devices is screening for
conditions that yaldke P OF Atk INVvENPIGN@ crystal

| arge enough for structural analysis. Conventi onal

pr ot ei A. cry¥idd bf #et Invanti@act i ons have i nvol ved

formng a m xture by manual |y pipetting tﬁg,ether, a .

sol ut | ghe aRtcAl ARYFGUian grEBcsi Sensrdlyatos gRereflBiics. in particular to a
T L SR St T

cryst al. | ar Pesaiptighoft RelotedAtced in line with an

X-ray source for performance of X-ray diffraction .
st udi esMiraaflydiendeyviegsparec gpfanedi AY devises hangepRgror more fluidic
0 . o isol y . ' _
PEAESE FLESAECRAAbEL By RIS GO GPRAL AT having oo
whedtieonsic dasdnision  belowt 600 Lnghand rwisitlal dffez abdnefits such as increased
conditions. Mcrofluidic devices can be used to spare
pHEPRghpuE yHkigApRtIonIPf kncting velymes farchedicabaRiNES: by

r educi t. .of . pr [: ! [ o
whi o ShedipstUERLSl AL EBohiR! Bialdal ORBaAR iPeonditions
Pétiat owiedause Papradelrelto durm g ciyieal Slargee BnougdWeY edtructural analysis.
interfacing mcrofluidic devices to macroscale )
s{-oneensionalyprpteds qrytlization gactipngi kayengyelyed Jeingpg a mixture by
h n_.chal g, en r . 1] ' l.0s t .
ARy R Y 1 B B ORI s o Bt Ryt cBFtaining o
| prp@nadrygdllicition fhpglte Deefdinidg teCcdtf¢t enditions for formation a

crystal large enough to be placed in line with an X-ray source for performance of X-ray
diffraction studies has been a time-consuming trail and error process. Precious protein
isolates are exceedingly limited in supply and need to be judiciously used while
screening for the right crystallization conditions.

Microfluidic devices can be used to spare protein consumption during condition
screening by reducing the volume of protein crystallization assays, while also
increasing the number of experiments performed in parallel during the screen.
However, interfacing microfluidic devices to macroscale systems, such as robotic liquid

dispensing systems, has been challenging, often resulting in a loss of the number of
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macroscal e systens. A microfluidic device carrier in

accordance with the sent. i nyention.i ncor ora
o FURBEIEO d?a%loomatewp%r Higdet & pgaligh i sip iuidic device.

devi ce per for mancesy RdhiRY Bit PHE INVENTION | ' On
provides, in one aspect, a carrier ftor ding a
m cr of Mhe Preseténveneon pheaitaganemllyhas carsufis tarmiceflidib device for

a plurality of well|ls, each well defl ni ng a vol une of
pittGRASID e FcATIdh geRfe o AnreEcale explegrs. c hapercgluidic device

C&Ill]llepl EQQOI%HII?L%':V(J i BeYRELR Rv&RoA M@)Iﬁlgeorh%s (fn] erI% of a variety of
comruni cation Wi tlh at ' east one of ur a ity of
C heproslts whadhdntpreedelevica genﬁmﬂainomlsfaﬂhbnedel ving a

m crof luidic device and placing the mcrofluidic
devi ce Thf INVERLN cRIRTIAT: cidt P& awef:h % ﬁ@ﬂﬁ’f dPrahpldipgop microfluidic

%J,lffe V'ﬁet &?I‘IQJ He[saz# sﬁ%tﬁte &'&ﬂ 1§aht \?8 sr Ic%h well dcflmng a

strate i s nade of an anorp ou cyctfo-o0 ol 'yme

hamung: af bensth @. Eluongatioonuiata prediy @ff oahnﬂe@sfdthikﬁ%e substrate

for exanpl e about. 20% A suitable polyner

divdgain sash ailelteinafbidlcanpapicatiine Hathaal }%ﬁo@@r plc the plurality of
c n I I
?H%}%gﬁdélzd Fl'ggé/c?\r ?%rgg&s&l f¥3r rcceh\n%s %gﬁl?fbgu%ip %gflggtan(? Hacmg the

welitisflukitaanedsinamdd pomhfinkaubn gitrad pRiralily GERSLORE the plurality
and gr eater density than previ ouslfy achi eved, can be_

sQEE %nyebl | yhe d-‘rafﬁtfw whpteighs amdenpfeat agerphonioglo-olefin polymer
plhgwﬁgg tcns lc cl%ag h&Y %gcak Ig?ét lc{fstﬁo o'f rrg)ecgulnﬁ% atbﬁut 20% A suitable

ces or avol rac

f 961ydfetl hasn didyoppsttbgitiatmdt 9,3 qfemaaﬁ-hé ahd rﬁ@ﬁinh}efrﬁss ,components
in particular the ports. In anot her aspect, the

céhdrva@ﬁg@ﬂlsltyhé hagvkean ifownch st all saftbe dgsisedafentyres of such a carrier,

nsions of no t han 150m11 en
( énng dS ngdBIS % CE%?;; a[ng trtﬁ hﬁvmg S Cg{rﬁjmx%s %}% %Fatcr &cnsﬁy than
pbwvﬁidstyyacﬁfevwldaﬁ bb @ﬁc@sé@@ﬂl}l’ foRReAitNeug dhinfecti®htn@dlding process.
point, the plurality of wells is spatially arranged

s Utcik beliryed ks tajs polymepigicamppsitior rﬂdeﬁespm amnds praciunigg iagd the need
rd d f
e e Bty BT RTGRa e froy i B Pangea

ina plurality of rows, and the well rows are divided

into a first well region and a second well region, '
each wét anqﬂegia@pﬁcmhft ergrigcofted Inyention kasot substrags pethtdimensions of

the carr ven n _has, a subsirate in ﬁhi h
LG B ¢90Br EREier So0Beesef ety ahm 3 pariaTbhy Ssmm
f Wldth;1 €ealh C(ffotfhlc lﬁlﬂaﬁt)ﬁ BV ivfeBls HaB St Rt @ﬂclnirhguﬁlﬁtfloa[ lcﬂaﬁr’tcr point, the
around the perlneter of the receiving portion.
apbriey oasw8e is spahdlycaranged swh thitethé nemert poomt th asntar point spacing
Slilsba thlta Bfg o 1¥1 agcl:osr anlcg (\:Klllt tﬁc S%S standard for 384-well plates), the plurality
of wells are arranged in a plurality of rows, and the well rows are divided into a first
well region and a second well region, each well region having 96 wells.
In another aspect, the carrier of the invention has a substrate in which the
plurality of channels access the receiving portion for the microfluidic device
substantially uniformly around the perimeter of the receiving portion.

In another aspect, the carrier of the invention has a substrate that also includes a

pressure accumulator for providing fluid under pressure to the microfluidic device,



pressure accunul ator for providing fluid under
pressure to the mcrofluidic device,wherein the
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the receiving portion for the mcrofluidic device via

é)x%g%glr? ?ljlgéggssg%rat%ﬁqtérplagfqrés mgllleiaé;log]grglhl?c&tllogm%ah%e receiving portion
| RYERL hGofgRicIARRLY § BRihnkishd B5=R chilef Ad] fn 1@hech e
hgygﬁ ofotﬁélcarrler a%%?“iona nota%? ﬂ#éatd%
r el at edn tothdrespeaseebtcd thd wele of theentiaofithe ﬁn,v(éﬂtlon has a depth
accunul ators that are smal] er and better positioned

t Hh 15 Ipssghanhatel the peightofdRSFHHE: and smaller, nore

finely rd%ﬂﬂ) 5?90@31@ q@g&?esdl%ﬁ%ﬁn% g{ersgﬁﬁ%cwe&} the invention include
channels and ports. In other e ment's, a

macduaddlatbi thatSiys sreatier ang berdr gpedtiodsl thin myprevucertiq designs; and
provi ded for contalnlng a plurality of separate

r é%‘é}cl‘?roﬁloéqwfé%‘éfeél gricd gad Bpraiensely aéFan‘éia‘E%l ﬁha&p@a agggorts.
in Tl uid 'oﬁﬂﬁén?@ Mnlﬁl Sofididlcd sjs@:h?h %IIOQLFtﬁHeAﬁrarrﬁ¥/ device is
e array

devi ce dlspose out si e reaction are
d@mv&&dcmm:bn&ﬁﬁngra Iﬂhﬁﬁtpﬁﬁﬁd:pﬁrebé eektibo rchelbés alidpdsed within a
plurality of [ayers. At |east one |ayer has at |east )
ofRACHYE 8iS3 ang #‘héﬁldt trerBRHcatipRev il Haikinieistohe pEray dederedisposed
d%EJst%ttﬁ‘? lre%ctr@lnﬂgf e aprta gg\ﬂ!:e qu%gllkﬁs %ﬁXSEtoMehQ b OIEE formed from
in acc rdanc
| a\parrtalh@ra)f u@e@da\plea@k dne 15et Had fieeasr csrﬁyre&iusy taiteaditbréiasThe recess
a plurality of fluid channels interfaced with the o
f ﬂlaﬁ o lpast ene deflctable mﬁmbfanan%tfsgrral forthe dfyge avltédhwch@s Agcarrier in
Y AT TEEEL s ARESE AR AL R s g s o
t bﬁfrﬂﬁy of R @lhanﬁ@l@ rgerfhcdtwieh FRATHIH QRle@l A&heﬁrﬂ@&@nﬁ@ﬂmterface
ot her aspects of the present invention are described
i gomprigesdat dh¢rmalyt isendystive i prafesial t fiaposed| KowerovieRl Epbstantially

rpgaeprbAE i SonfE by b Ehfrd PR b reaction
paRMi ded to illustrate sone basic structure and

features of a carrier in accordance with the present
i nvent Tbase @ﬁgEhCYZAP®tﬁd0thaP€eSpl@ﬁB¥ﬁeldpn wee daseigedgh ngore detail in
S anion for%ﬁ% w? ng a mcrofluidic device in

AR O R > present invention, shown in an
open and cl osed position, respectlvely Fig. 3is a
sinplified overall view of a system according to an

enbodi nment of BREEMIFH@NDEWHEFDQ@&WJNGIS are

schema lC strations amcraofluid
carrie & ('}'l are schematic 1 fustratlons a mlcroﬂ%lcgc deV1ce carrier provided

to 111ustrate some basic structure and features of a carrier in accordance with the present
invention.

Figs. 2A and B are perspective views of a station for actuating a microfluidic
device in accordance with the present invention, shown in an open and closed position,
respectively.

Fig. 3 is a simplified overall view of a system according to an embodiment of
the present invention.

Figs. 4A-I are schematic illustrations of a microfluidic device carrier in

accordance with the present invention.
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i nvention. Exanples of the specific enbodi nents are

illustrated in the acconpanyi ng drawi ngs. Wile the

invention wll be described in conjunction with these

specific erbRfhTERDSPESERIPIIORCOFHCITeEHBRIDIMENTS

not i ntende to Imt the Invention to such spec

enbodi Refirence Willtnosy leomhdainydetdil tol spetifit embedintemntscafube invention.

al ternatives, nodifications, and equival ents as may be

i xpmaky ofithd ppeciiirecrabediments fue dluspatedin the a%?v@ﬁm’la& drawings.

aWﬂ?J thB %jvekﬂﬁoﬁ Qﬁll e Ql@&:gl%gd ?I{ %xgﬁ‘hctﬂ) V&lﬁlethg&l tpgéfIY'ﬁ@ Q:ﬁnbodlments
descri ption, numerous speci t s are se or

| it @ildée tndeptoodi et & it hwot doghdedndetistaha mgemfont toesuch specific

present i nvention. The present i nvention may
pPﬁl@Pﬁilér&I}tS\M On s cCRFRY > étrls aptendsd tprexy %@g@pw?s@ modifications, and

S0 gy B RS oy R AT o o

n®§/ thenappesdsiadliihy. absieufodotvig qusageivh, hinenhs grecific details are set
I ntroduction The present invention relates generally

t &orEh i OFds |t RPEidg e thesoely pRdsrstansking of dhe Regspigf inpention.  The
y%sgﬁt 1H{/%{}1%qu m;‘; 8? p%az 2dEE LRRERY Sorted 8{ Sf;ﬁdf V&ﬁl{gg sggélﬁct, %gtalls. In

present I nven

pathel Gistabesy Wéﬂ&in@bvnﬁﬁbcd@'ﬁbﬁérhﬁ@s&fﬁ&b hotvided rd@scrived in detail so as
material in the context of performng a variety of
c epRtamneceRdIys elscurdhe pregmbInvenéeryst al | i zat i on

screen @gogudnﬂ{get material. A host of paraneters can

be var such a crystallization screening.

Such pahangtens ihveatioslgelates @nerallQttol 4 MhicRMuide dbVice carrier for
volune of crystallization trial, 2) ratio of target

s diterfacang tthe crrlycsctfhndlp 28@viem te onaerpesale 3ysteray. géllid related systems.
C g%/C entr zat |

%telgs ggg}g rp&%srcng 1§1H%I}t on o\?/ltllﬁgz rag}%ﬁlggrulfsgfulg T rHe 1&5% snolﬁll volumes

6bf infedHAAtN e Ednfet of JpetBAIIAE Al WHiRty &) cl{Hhﬁ@aﬁLHnﬁlys&) for example,
contact surfaces, 10) nodifications to target

mefys@llizagon _s_qr):ergm&of tayget arder{al. 2)4 dseof paameterd edpi be vayied during
Vol ynes of sta Ilzatlsn trials, ca

coer vaprlictP BT P PHE PraBiciTe r‘““?‘bdeng"ftl ¥ g limited to: 1)

I 3BGehe @Jr&étﬂ[éatﬁﬁdtrﬁy% eFo Of tak 2@ sPLASE RS cﬂy@éﬁﬁﬁhh&ﬂ solution, 3)
will be particularly useful with various m érofluidic

dérggesoncentoitiodi A oardaryssaltizdtion o%ttheotargdtewmpﬁazéqo)ldary small or

series avai abI from Flui di gm Cor por at |

ooty S iTefE ) Tenbeorndiing df N e R aRe ) contac

Wighidfade® WoLfbdifiQiond CtBOfa%@'t' mdleeflet, | i digga kG iap@S(12) chemical

utilizing elastomer materials, includingthoSe

desieabilitydVgbmers aif |cyystatlizdtisn tlpas emt bapp hmy:amcowalNo.value from the
picoliter to milliliter range.

Carriers and systems of the present invention will be particularly useful with
various microfluidic devices, including without limitation the Topaz® series of devices
available from Fluidigm Corporation of South San Francisco, CA. The present
invention also will be useful for microfabricated fluidic devices utilizing elastomer
materials, including those described generally in U.S. patent application No.

11/740,735 filed Apr. 26, 2007 and entitled Integrated Chip Carriers with Thermocycler
Interfaces and Methods of Using the Same (Publication No. US2007/0196912,



11/ 740,735 filed Apr. 26, 2007 and entitled Integrated
Chip Carriers with Thernocycler Interfaces and Met hods

wo@RooklddFege t he Same (Publication No. PCT/US2009/034635
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US2007/ 0196912, US2007/ 0196912, publ i shed August 23,
oiabo TTooHlEs sEBavediAdme %S%@ﬂ;g@q Hhengisghons from which it
' G&%?g{léﬁ d 'ﬁﬁ Pgtgfé@eg)?ﬁc& héte @hfi'ciir SPtdd 6 Fef ence herein

partic osur ting to t
f unmtﬂr@ntlmhey @artmumrlgolmogmmas dmf:loemm rrelbding e the ﬁemlole of various
carriers, including channels, pressure accunul ators,
cﬁ%@kowr%fsmw&f&ﬂ ic drwice cyyrierst wsiding dhagpgly Pressure accumulators,

C n ste !
RIS, 2 AT RN LT BAgR 8 pERntic sysem
dethec @sin thobaties dkaibednsreirt smph an thittodlinidid dsvdtesstobetic stations,
relatinghto the fabrication of mcrofluidic device

c ¢t i2aq Shedy, disglogire irglatipg 1 Fh’?gfablé%aﬁwpqq}cé?c\mﬂ%ﬁcéiﬁélce carriers bY
I r r

SRR e AR It B daERbbIBRaPbsg e Eltfichfln of carrer

Fiilgsccotdanés wite tiergaeat insenthae to a mcrofluidic deV| ce

carrier in the general nature of a carrier in ) o

accor ddHEENENPH 1 Rigsphirse ﬁffefeﬁ%ﬁtm%ﬂ«? tp A yFEpdluidigdevice carrier in

p[ﬁ? #gl%ra"in_’llﬁh{}g ro?%ucgzhr}'igllp ing g?%())?(galrnge vﬁﬁ]t ﬁlr e%eé)ent ?I#{%Htl&l in order to

| @mmld alﬂntrbhllﬁitlbn&db@’l& agaotsoffsach weasieAThassoailatatiers of the

systens are illustrated and described in subsequent

f pgqaerésnmoméh@r rprantgequsifrywicngnd misscipted pysguet arellustrated and

Fi Iy L8 e

Sapsrb b VSR e R B S PL S B SR PAsior

well's 101 and 102, each having therein a drywell 103,

104 for receiving a valve, preferably a check val ve

at t ach& tlh allessatss 4 sueroftnglic rigalce subist palpsgrateothat has integrated

LR dQRmiIger w2 RIS 181 e (Dol PRSIy &t 103, 104 for
t RERIidL 2 FAGH, Iﬁf:felrdb@y 1ehdck hOR @faciidbsty @lver 4OOFRAVB). Substrate

channel's | eadi ng fromwell 105 to a receiving portion
1060 fusther ensbidgs age er mprerwéll bandis d O6\bi e.candritl epdhaltAving one or more

t REITGS Mentt e Bttt e el RSP NHE LG Rt dlnnels teading
Th@nimvweliof h3isl Iacre@@M p&te¥n PRY7aroM @@elmgg@ nﬁéroﬁﬁiﬂh& @Svice and
i ncl udi ng Topaz(r) 6 and Topaz(r) 4.9

avphicingshe rrﬁ¢roﬂulldim@ncgrm Coepormmiigati¢h ‘glth ﬂ& Idelgahtyc &f wells via a

an a co e ntegrat m cr of | ui di .
ARy A PrabpSiog ThE BRRTTE JEIBRY aitng Vie raneé of devices
C QIRREN TSP R AWE dnd Tdp&:® 4 86 cRIPY af HlabRatork mﬂlgﬁi O8rporation.
conmponents that conpl ete the carrier 199 and

m cr of Fig. dchdfdmus ae cipi8devhviel cpfsa almlalcthedtegmtedmnrceoﬂuldlc device

prefer and referaqv rectly

Dsficet i erer Soily) PRy e JE comPaEaTbe g iondA. and further

mCSIElelLlH% Qbﬁlpgﬁéﬂ@ that %Gﬁb}é'téﬂ thePQIidOMHol Bd Qfmléﬂ}?ﬁﬁcfl@td@wce 108

as i be deployed in use of the carrier

i mvhachniis (att@cﬂiedJ qm moywefernbly bonded, and yet more preferably dlrectly bonded,
preferably without use of adhesives to the microfluidic device receiving portion 107 of
substrate 100 as it would be deployed in use of the carrier 199 in a microfluidic system.
Within the microfluidic device 108 are one or more channels in fluid communication

with one or more vias 114, which in turn provide fluid communication between the

channels within the microfluidic device 108 and channels within the substrate 100



Wthin the microfluidic device 108 are one or npbre
channels in fluid comuni cation with one or nore vias

waeb/1edsdch in turn provide fluid comruni cati oPChES2WeE084635
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the channels within the mcrofluidic device 108 and
channel s wi.t hin e substrate 100w fhin_the substrate
160thithithen sybsate) fég)dwng%méw deagytp weflwlﬂS weifhin r"tﬁ?ﬂts rows 106a-d to

&g@a@e £9 fﬁ;@&& SuhRbtidd lede&P @h@ﬁbf QbsREEWPBind the channels
s 105 of substrate 100 and the channels within
miwdthf midrdfleiddeleve 1088. Accunul ator wel |l tops 109 and
110 are attached to accunul ator wells 101 and 102 to

f or m adCERIMAtBrVdhigrbaPS anq 419 A attpghedodgrymualatar wells 101 and
alel
308 400 Ao HASE] NERKRRAN gy 109w 110

I iidhaiduealnes dnd dndl di hgreggtiveigie whivhe asupeefeably check valves for
accumrul ator chanbers 115 and 116. Valves 111 and 112
atrasiueingraag holding @aopndpr yfessrie intracgrmuipter ¢hgmbeespl 15 and 116.
Liauid, fhe | A o
YA TSP Sl B R R o b Pl Biuia. when
1 pilesanittin lakb2urdniator dapinbels t1d Sadndon 6 ient Bofiteaig wlves 111 and 112,
rel ease of pressure within accunulators 115 and 116,

t &hpelt valaetd L brand digvase fadapted te alRYate URtIFaeorstelegpr  of pressure
al\Xﬁ&l.i& gcc%@‘gﬁﬁ&% f]fﬁ A ?féltglh{llgdlﬁg %?SrQ&SYé""ﬂHHs Trom accf‘umulators,
carrier , and thus to’maintain or apply pressure to

aphd apRo it@bperitedb Amsntain thé Prediuee efithiti clrfedEd, &d thus to maintain or
di sposed therein. The advantagg of having an ,

" 8PPlY pagsaure e @ppePEfte degiprvoPi Big miciafyige dexige dispgsedthgrein. The
t 1.Ccro idic device. i.f_actuate changes | .

¢ FEY ARl e S e AR SN RIRER g e i thac the
| Atepanidiendevade, ahctiteRirBiadhafi@isris €lu@f plebddkdl cRi BS Belten an actuated
thus liberating the mcrofluidic device and carrier '

f s dpdapapdant cefi apoedcrmt aohee 06 flwdt Peestuse.ndius liberating the
sourc f fluid pressure. The accunul at further

! ReFGRuitle gl Hom o Sfiiicet o taghilig iy Xeimal source
a@deflhidogteRarel ThaBetuaitesHby Fiaelr flctidd a0tk lpedssdiation inlet port, a
communi cating fluid pressure to the connection bl ock.
Vavidsdditongredt, 20¢ a prespeizel| flpidraytly donewshannicatingyfluid pressure to

opened by. pr,essi a _shave in or the like, within, a
ofErarpeioBiasR. vEmSe" TR B Pleonlertil? g R an b opencd by
f 9fe§§,ﬁngfa dhhee, G oK tealiee wiithiP8Ipittbrrt @ LRRRkS aPe B RBFGNR: the self
fromthe accunul ator chanber to reduce the pressure of

t kbpsiniguforceceinthai aeck wilviity permeit aelcansudiaprossurshainimethe dcpumulator

Bt &7 treoehfipees PEt i gy Bbisy SEomiS: chamber
accunul ator chanbers 115 and 116 while a portion of

accumrul ator chanbers contain a liquid to create
hydr aulli gpgrategs tlual, pitieablygas.ds inirdecedhiptir @ghinglator chambers 115

S o A B, S AP b B W BT ML P o o
MReRA I Ror ESABE QnedTh QNRfuldicdEad BYaGRId PRs8¥e. The liquid, under
hydraulic pressure, can be in turn used to actuate a deflectable portion, such as a
membrane, preferably a valve membrane, inside of microfluidic device 108 by
supplying hydraulic pressure through an accumulator outlet (channel 170) that is in
fluid communication with accumulator chambers 115 and 116 and at least one channel

within microfluidic device 105.



suppl yi ng hydraulic pressure through an accumnul at or
outl et (channel 170) that is in fluid conmunication

wowrdb/1esseunul at or chanbers 115 and 116 and at PEHES2009634635
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channel within mcrofluidic device 105. As illustrated,

two separate accunulators 115 and 1 t egr at ed
nto the Durtitet tWPﬁeaar5W@§vma§t%%i?5 e égcaafh dntegrated into the

| t t t1.0on
SERTIN 0 Es i, SCLUB Al 11 1 ASeLI i
destuatéyn ¢fredeesabdeflecatableqonibndefthe ﬁhc&bflmdmaiﬁwcanlﬁeferably a second

valve. In a partlcularli%preferred enbodi nent ,
f deldectable membiage vdvesdy 3 oPatsiate RrRCERY a%l@b%\m%ts the first

Wit iR Ao REGEH 79 a&ﬁgt!ﬁ: in@fded Ve%e\gf?ﬁlg aarﬁgtléﬂ}f @El‘f’ randsthe second
used to actuate contal nment valves wthin
Cabdumdlz[tdﬁmamd@m achate @citamhieat valves yhinat imeferlng cell 1ndependent

enbodi nment s, Iuralltﬁ of accunul ators nay als be
i ﬁéwa%lwﬂteé b‘r 3Kt f8CH BIOPHAHEN depit ity Qétapaﬁn@fttors may also be

a%ﬁ rgxﬁgé/ CorS Mﬁépﬁﬁﬁenq {ugtlgﬂ LY ?ld(il HI:IEHI VtaWe 5\‘;'69@ & or to drive
n1cro & evi ce cts a plan vi of
nﬂﬂkﬂ&hﬂgﬁmenﬂﬁﬂhmﬁcdaﬁteer 199 and mells 105, wherein

a port is |located adjacent the base of the well,

pr ef er &8y} Aepigo e RImg visw af Mfﬁ%@lﬁiﬁe@%ﬁh@r@n&e‘”&nd wells 105,
W%\Jher é}? % %(91{ PSR {meﬁlt ll!lllelBésreo IJ{}:er 3 brekel}al?% Zthe bottom, or

chann rmed in su

ShH&nafivedy st siaé of 30 oPPEsi pBsaple (Weﬂlhldlfﬁ&n the veell into a channel
particularly preferred enbodi nent, substrate 100 is

mbpransd inisebstascdds prefarsily en fhe sidreofyubesie L0hennegiteraiwell 105. In
ag %rtlcuﬁt edrgfeHXd gm%&%rrleﬂg S]J@S)(I%[C’ 1(?2’:1 %fn%lggi Xfltﬂrlleces%eﬁ therein, the

esive mor a Ssea accor danc

t RezeeeBEiRE rhiéahiol dhannéd bgs fafséﬁlﬁlgllﬁgz)eraﬁﬁfdrﬁlﬂy an adhesive film or a
associ at ed conponents are fabricated fromcertain

p&¢ajime dayer. Thy agcerslpreeet wigh tlleméesr:ﬁt\ﬂémutl@ﬁ, wibpratp 400 and its associated
descri be r. det ai | cunul a

C SREPBET AR At el By BE A SERUTHEL g Tplencon it be
liescvBEC h maReRtdiesBdyed to i ntroduce or renbve gas or
liquid fromaccunul ator chanbers 115 and 116.

Pref er a\wb\ymul\awrwe@l tops lé)ﬁohnﬂllllocﬁlmthblema&tcaaméiae fiecess screws 112

rele se f ui d Ssur.e ot herwi se he

i st aBiERT 8¢ BRIFMGE o RpfinT bR Sepmutpiqr ghambers
asi $5 9hd 996 BeterafI ACRNRAL 10fanti NG 1 Fag rb@fauﬁlaeéuqo G luid pressure
into other instrunmentation, for exanple

i pteruive heldtinsade Qfsa@dum@la@pehmleerbil%m Vi Noteh 117 is used to assist

51 e B Bl S RS G b oS, B cxampe,

S WistiaHRAIaN6n LRA 1 SPelfid BF ShatyAdaNt GBerbAGRIEY IR bh@dns carried
107 of the substrate, which can be covered with a

hydrtheieon cover 151 to forma humidification chanber

to fac IFllétl?)t ?ur%hrf]:re ng%Qtts raoflycgrfltlortlluc ambte}/ 1?6 %Hrrr]gundlng the microfluidic
device receiving portion 107 of the substrate, which can be covered with a hydration
cover 151 to form a humidification chamber to facilitate the control of humidity around
the microfluidic device 108. Humidity can be increased by adding volatile liquid, for
example water, to humidity chamber 151, preferably by wetting a blotting material or
sponge. Polyvinyl alcohol may preferably be used. Humidity control can be achieved by
varying the ratio of polyvinyl alcohol and water, preferably used to wet a blotting

material or sponge. Hydration can also be controlled by using a humidity control device



the mcrofluidic device 108. Hum dity can be increased
by adding volatile liquid, for exanple water, to

whewmdoieyd chanber 151, preferably by wetting ap@l/o810091084635
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material or sponge. Polyvinyl alcohol may preferably

?Eg&?ﬁtqegﬂéﬁu%bﬁif@?ﬁw S R iastion Pasiias ity Jor example,
uged eefgka@or e%fd[bgkgb@&ﬁ.\g(:l %p%ﬁﬁ%%@%ﬂ@elowglﬂﬁ{i QMalt solution

can al so be contro Ity contro
dawviagaachlt cohcedantiaresistable fasmainkdibvinPlaFRKi¢dPumidity level. See U.S.
hum di fication Egckage whi ch, for exanple, uses a

wafleNg, %‘I%%’Zr Iaﬁﬁﬁré ehdt Vhighiid heveye nresrsraied by artsgace for all
L L PPl DR, SELBE PBEE uGGRE S SO AR gf it

UcGatrdPaltvicéioandanafidd s4 32y doytidsaaver B30 1a|prefWab1@fhrainSparent s0 as to not

herein i ncorporated by reference for all purposes

i Adgt Y iseplizagon BE%Yemecwmmb% aigpflpgie divica dyingarsankikewise, the

H?gﬁﬁhn(gf Qbshue ?%%cﬁ:&m rtl? gﬁéﬁﬁﬁﬁc %@glcgrer'é&qgﬁg aPortlon 107 1is
ration cover I'S preferably transparent so

n@teféiabigl@ranypaseid) buz afaly Aotk opueud & reflddiive, t he

m crof | ui di c device during use. Likew se, the portion

of sub&is dfederies Batanviet plesubsentefI00; Wit ity shagls formed therein
n,g‘r:o%]l(y hggle(P %ﬂn%ﬂrél%%trzoﬂrg tf?/r 1{ %gg) llgil éﬁ@ﬁ%ﬁﬁg@gﬁl@lg ng';lce 108 (not

p|ch5WIV)I evichf 1sSh1t|Et&hécatt@ sLiBGra¢ t1I00i wihhareely beitiwrd107, through
therein % oviding fluid conmuni cati on between wells

10BmAl B Zridscemplae agbeiscbl 18l éh@@reshloﬂmi Wﬁmrahmp%rlon with
B ORIR e o OENED Brd5, WEDR SESI R B L hgmers 70

and 11@1gar1e dePickd ¥bBttEA I’ﬁlﬁ-ﬂﬂh@ﬁdf@ﬁb%&a&&l@(ﬁ ae |anaFtQ:ularly preferred
portion 107 and ultimately, mcrofluidic device 108,

t Bmbagdimenhanperskes agdornmdgin the bgipincafssubstinge tla%bpqvmqn a first port

A‘E@Iavol%stf)gg’strcég %gélgo sltrrgl]t a}ﬁ@rt Itﬁulo%élo%tgt stl f];%vr rre wells 105 are
syhsiedatfd 19 0scbet t 9Di mﬁcmqfatssew@lr@%mcfguma&eqoo in fluid
t hrough substrate 100 to the opposite side where wells

108mareichiemedhands o mecdiddipdevicd 908 (et stovprsses

t hrough. s rate 100 in cat.i.qn

U1 dRRa R Sbitsendlofel RETBlER 00 et ol fuidic device
deps Glrsatdd G ARSoPAalc RARE ryde@mgboﬁiémtowaauﬁlgl@ﬂh Wedifhg layer 181
m crofluidic device 108 situated in mcrofl uldi

dettiahed tetheisidernd Spbﬂtltateowol@matemfganﬂm@e dbwngl(i)?awéqtll 105 is in

ttached to the Sld ubstrate 10 poOSi| 0
bR a e B e nag v s 7G5 e GRESH 190, Shannet 172,
C QRAMMHoAA@PbAN 9Mahll ik GF eEdskiofhficidAVidREdA& 103 QUE is sealed by a
first port 190, channel 172, and second port 192 and

| o saface cE¥s obfulpitrateot Mitel |forrmg1vclan10885 whdatihg ilsyer 181 forms

e Py gD S 20s 10T of SUPLIaLe 400 0 SO A i

;Sggf?%tﬁgg@!lﬁ?%?ﬁs PREQLASD: irsBaRnORhl, $5F ERGEIA I lystyrene,
polycarbonate, or polypropylene. In one embodiment, sealing layer 181 is flexible such
as in adhesive tape, and may be attached to substrate 100 by bonding, such as with
adhesive or heat sealing, or mechanically attached such as by compression. Preferably
materials for sealing layer 181 are compliant to form fluidic seals with each recess to

form a fluidic channel with minimal leakage. Sealing layer 181 may further be

supported by an additional support layer that is rigid (not shown). In another



100. Sealing layer 181 is preferably a transparent
material, for exanple, polystyrene, polycarbonate, or

w@eiognospyl ene. I n one enbodi nent, sealing | ayRCT/LIBW09/834635
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flexi ble such as in adhesive tape, and nay be attached

to substrate 100 by bondin such .as with adhesive or
hiraen%lé%!embgshwt,r?s@%%ﬁ&_1sa1t1$19ched such as by

CONPr €4S} 0hn a1 REA{EF RRlMacTRIREAALS) il A ?F&h&é&%f AXlith the carrier
181 are conpgflant to formifluidic seals with eac

r écepsatian. f Diremharniid] wiadsfer mitaface comptikesra themmedllyl coad@giee material
Seal i r‘% | ayer 181 rm%(ll further be supported by an

adePe1eEa P idpBI Gy oy harpeaensans thagma! eerprmuBineign) frop thermal
a!agﬁtgﬁrs] ﬂrc%nt%ty%acﬁgpg a5 e I?if@!)fhﬂ?icl aN&le 31? Jche! Sarrier. In this
rigid. A'thernal transfer interface (not 's own) 1S

alhsongt aieded dergyusegw fidmt HePCRI madtind)ncapde atradmitted to the
The thermal transfer interface conprises a thermally

c SHefedbidie deraecerlndpmaiis Blosk vithomitigg| areredugsst thprnadimpedance. In
h e i i : . - .

c o BB e L e B Rl A R R 51

devi ce Tha niib®floatic device taritRi o thaprsent ihhatichlare B&tegily used as
(e.I%. , froma PCR machine) can be transmtted to the )
PRt OF P Y UeE a8 evededdpaly Biaresenidnpeiion Fiv- mnilapigts aperspective
r %f&? SF a%ﬁ%&%taﬁ&? ?oq*aﬁ&%ti Lf% 1’?193?&&?18&0&:&5%%3 I]é&;' % a carrier in
t Rermal “conductive material conprises silicon ? ) .
Thecomdacof Withditee deydeae iGadntiogl SART altb@ated e pafitmatic control and
invention are generally used as part of a system as .
PREAHINBYOF gihatgng Keationes@tinFludenta deeeiviangs bagAZBE plogt lolding a
a RELFRE é H¥R o/ LGle 5053 of eo%rlegen%ti@\;elnggn fsgcgh QSCEh%qtbe %epicted in
a'mcrofturdi e device nounted th a carri&r 1 n

agEar dance plateh 2079s ABERING coftdetn Pper A 200 OMALE6 luidic device
neumati ¢ control and accunul ator charging station 200

i ABP.udBaten 20 dwp vharginaoyts 203 glign wish aiiggpflvidic device carrier 205 to
m.cr o({l gli dj c_devi ce artgli er. 205 of tthewgﬁesegt lat thi
| RUSIS SIS QRS PRETEDeEeBFeTEy (on Vil ggepmulgiors within
Pt @AurRS dé\iceoddRéreTDst th 6RNEMBdimRnY PR FETCR BB Bhainst upper
m crofl ui di c device 205. Platen 207 has therein ports

t ifege 23l o mivioflvichs deied edrderc2Qbehy wevenentiofan 208 %ld. which hinges

rovi de. f | ui essure ef er abl as. pressure, to
PPy 8 Fivet d08 ol Romah Gnod bt R R iR e 2R al She end o arm
can| il 2% ofhRr @& t&APPHIFERNY 17 PSEHs6R AOs bitdh IBF detect piston
agai nst upper face 221 of mcrofluidic device carrier

208 vbyenpyatreeity offoamatmnnatoug pissn ppsidmges eqomeller, preferably a

RevdonBa vaf T onbte S P 3ta R AL TR NPTk ey A place
a deledbf 019u&dds RENERNSe 8f ANGoflhidlcqRvtabRl 005 iRid GMeceiving

novenent and relay information about piston position
t bayp2@Hnnd pldfenbly priefleeetirgpea ocomunial dlemicuwltiadicclonice olrrier 205.

of .a computer .(not sho fol|ow ng.a software script. .

ATBa0Y et e {2 adbber o el AFebrence 35 dentation of

MGEQL I JEG i deMIHGE BTy BfletRB 1iRBbHRf e &S MG luidic device
carrier 205. Platen 207 may be lowered robotically, pneumatically, electrically, or the

like. In some embodiments, platen 207 is manually lowered to engage carrier 205.

Fig. 2B depicts charging station 200 with platen 207 in the down position urged
against upper face 221 of microfluidic device carrier 205, which is now covered by a

shroud of platen 207. In one embodiment, fluid lines leading to platen 207 are located



bay 203, and preferably can detect proper orientation
of mcrofluidic device carrier 205. This may occur,

wo cr0oassmnpl e, by optically detecting the presePCEUSI009/034635
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orientation of m crofluidic device carrier 205 by

|a6‘ét %’Yn ht o pq?];ﬂr% Ir}%ggéﬁq%a% th & (rﬁ?(é%sﬁllgfd Isupphes preferably

r g%hiaﬁé eﬂr% Q{‘@ E)‘i@stsﬂn%aéd gheseluf'?(%rréo(r‘lﬂjo Y)f OCordtRslel. fﬁ'e pressure
In sone O%L ts p n 207 1's manua ?omere

enggdies peovideeton@fed Hugi p2Bute pdrs whangi pigteﬁtfauel (tnnt shown) of
200 with platen 207 in the down posjtion urged against .

upps £k do zoaplyreopfreliesk pigsdiiged él\wdcg) pigrpilgidiopdeyice carrier 205,
%&g)dsﬁloﬂﬁl\g cﬁgj\fagérfg()’})% hl%bécp lz{gleggt 1 ?nttel%/ %[9510?/1'1@ a%ifnbal joint

ment hes 1 eadrn
| aeatnedicoglatee @0Wattindhes ey ann2211 mﬁdlaaplateﬁ@(i)ﬁ andyeginibal about an axis
fluid pressure s%gplles preferably automati c

pRepRtirHaitoappesfac firaigraflyirie devipg sasTieip}05a
contr olyelyou NG PLESSYTE séﬂﬁ%(b &P a Péo‘?eﬁn@g v&?laﬂ%ﬂe }Fﬂesé?lt invention

fluid pressure to“ports ate ace

S lgenngllyoincpldat ene 2@7m01t60re3upﬁ1|gysta¢b’ﬂs rlol edclpraesbaroboeid stations
fluid to mcrofluidic device carrier 205. Fine

pasictibehivilh ferpnoat entize 724 P)aeash elapfed 4p recehugy a carrier 199. In a

AR, oS NE By s MR Bl caf RS Sl AP, aihough
alboudr @na xdaterP@InERN difcdthtdins t 31 OUMAE bef BOCIdeR Lin@rface plate 320 is

m crofl uidic device carrier 205. As shown in Fig. 3,
spdansed BomnshtedeprerAce thit dperpee Riaté%ﬁtengatﬁﬁ:é g per Surface of

SSDERPLL LI SFBRE  ElBEE LD P A8 o o

t Q2516 codfind) waBClRgidEanh edric? T®CRhUD @eCalapiedl tolR3eive fluids,
In a particul ar enbodi nent, system 300 includes four

( Myespwecirhaket Aysten 0B imhealmh@@g A Prasgesor Byat,an one embodiment,
great er nunber atj on i .ded.

'8
it & raed it She%isd i S0hreac TRk P Sl Gtamige grevice 330

S@ohlpating At AEd 8@ iRkhaks mPAfdre AgRUaBtol B ntaRPSITrvedie fREPts, and the
of carrier 199 and its mcrofluidic device. Interface

plise dog porfomphgdissirsherasessapoé thomresed2iveione dipthengromputing
n carrier

r it ted SRS rESTr o By Ml AR SficlGna anatyses of

f it Rahidind WER'SS Ritdd 808 $5@upledad oné Br AR SRR fRRles, such as a
isS a processor associ ated mth a | aptop conputer or

oPhssurgedilvid, rggs d@\/tth &ikg30r deovpungi sagedevhe giggfuidic carriers and

i ncl.udes nennr ware, scripts,
v ey A Py et PaliIRsheases of the
pr esenMi'cPMﬁﬁHic%bVIé:e‘Eﬁﬁferr’ conputing device 330

i ncl udés a screen 340 t1or depicting results of studies

and and ysesofbiidim devofd whadier dewviccadanc8y stithmtiB0@ré¢sent  invention

led to one or ressure sour such
pPISCEIIS b truere SR of Aeporde Wir g inpup cofevifg performance
Smtﬁlﬁlt&p eTHE GArRful UbSlchs SAhE ifeRt @D a8y 'd@?&lb\é@ lwGfh reference to
are fluidly coupled to interface plate(s)
Figs. 4A-I which illustrate a preferred embodiment of a carrier in accordance with the
present invention.
Figs. 4A and B illustrate, in perspective and in top plan view, a preferred
embodiment of a substrate for a microfluidic device carrier in accordance with the

present invention in perspective and schematic top plan views, respectively. The

carrier substrate 400 has integrated pressure accumulator wells 401 and 402. In the

10



Mcrofluidic Device Carrier A mcrofluidic device
carrier in accordance with the present invention

w0 p@onpspat es one or nore of a variety of aspeRCEHUSW09/034635
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whi ch inproved device perfornance is attributed. The

WO EB R B ooiED of BEaccH R Lol P KBS ingh Gvell (ot shown for
D : ' LI e ' i i
PSS EIRE RS JERRL % BB EL ARG FPAINEE i i

pesfeeeact foviigahil, dbove.dfubplran 400 dwthea ipdledestwedegions 406a and 406b
enbodi nent of a substrate for a mcrofl uidic device

c&F PP arells pagl c Greanickewrdlls 48Pt pibetets 40 havet sheangly leading from
P i ] ti ' Vi . . .

P SEReRp AT PR PR 7 SRR BIORg dvisg g afpone e
phessingliadoidtindtuid covhmuaicd@dn aittl tikORlurallity of wells via a plurality of
t heconpl eted carrier, each of the accunulator wells ®
h&Banoglsr efhs micaptinigicl deyicstmashbrni )Vifle Fange &idgyisgs wcluding Topaz
val ; \ {.ac r .
gL 00 s ISR PUAAEIS Aok RO s o

Subsdtr @recd Plicénienthef thenalictdftsidiomdevieg im0 SothO6 ihsatthentation, for
406b of 96 wells each. Each of the wells 405 of o )
s GRYEPIat énsiOeREMian cEAN® SPeratedchAnrbyéen te| micaefipidis device or

r VI N rtj 7 for receiving a mcrofluidic
dgéa?géﬁsa%ﬁe&@é%éé?he microf l uidic device in fluid

communiAgalek@ibedivtith teh@eqteuts Fid. t1B 0fd @Abb, Wi & cé@mpleted carrier, the
plurality of channels. The m crofl uidic device may be
a aggualztah yello O H apd d83 arh ernpgil ngtiTeapa e f9rm aggimypgtor chambers.

. i1 abl ‘ i
T%%Za(c[:%mﬂ“[a?o%\\%?lg ﬁgasigﬂll%&u gglag{ (\)Vrﬂl(ﬁl e ngerp::rablgt check valves for

Cor porati on. O assi st fcorre

pliReRIeRE 288 hbliendbaraldbtpditrdryd R dcfirBul@iof@hambers. The valves
instrunentation, for exanple, instrunentation used to

oper siteatest insidel (hee doywellsi tor bfepulidiid, odwn careggnt in the accumulator
reactions.carried .out therein..As,described wth
r EPEATCr o] fnBfeas uh dHhRngys SR Shlggrecrdthed (o allow the

CaichidRE or td)1€asdGE pdsk@dt OFithiR ItheSact Qhuditsls 4@2nab@uce AR REEove fluids
with tops to form accunul ator chanbers. The

atoanadcamptatgps] dndt adgestol epslaielto wainjais thehpressupg within the carrier, and

preferably check valves for introducing.and holding ... .
G URBP S BTy RES YR do ABBIARING: B Mooy Wetfiyidic device
ValsyBsedathre. iRt &l ahtagé &€ Hab@gdiny VeH-bsard 0 sdiB&Pof controlled fluid
l'iquid, when present in the accunul ator chanbers, from

corasagt indat the miatofleglic Tprace hieaskuaped echaages indhyd prgstuge, can be

allow the increase or rel ease_.of pressure within.the
G 3 APl gt dPIRIGRE TP oG] LHEE PO Pressure, thus
ageHAHh AR MicréMEdR! &ideCirPQAerrd A XBhAbiBb o attached to that
pressure within the carrier, and thus to maintain or

applesnaprwesser ef titnidppreoyrd. albe ragionbitaf may further include a gas
I TR TE S L R D ERT A
communicating fluid pressure to the connection block. The valves preferably may be
mechanically opened by pressing a shave, pin or the like, within a preferred check valve
to overcome the self closing force of the check valve to permit release of pressure from
the accumulator chamber to reduce the pressure of the fluid contained within the

accumulator chamber.
In operation, fluid, preferably gas, is introduced into the accumulator chambers

to pressurize them while a portion of the accumulator chambers contain a liquid to

11



pressure is that the mcrofluidic device, if actuated
by changes in fluid pressure, can be kept in an

w@eieavsae st at e i ndependent of an external sSouPCEHUS$009/034635
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fluid pressure, thus liberating the mcrofluidic

S Eéi@%ee‘%?iéqqlﬂnd Cﬁﬁ)rrésgﬁlrecgl%frﬂﬁqj Il{g?iﬁrlr l@g]gl Cazlﬂlrhgoprrquagrtet ?gnht?edm turn used to
ftﬂﬁ?élaq;e@l'éctgﬁ¥ BH otgh %d:g'a@g HAGbRnd %ef@fa%ﬁlséwdl;@he%r ne, inside
et port a IQUI Ition port, and a pressuri ze

f bfliad maabfleidid eevice mounitedtonnthef ¢carriel py eﬁ@p]yﬁlgt bydrhelic pressure

connection bl ock. The val ves preferably nmay
mEURBEN eBIACHBYARE UG Brbdsimguy g%m@m%ﬁiw Biith e accumulator

i e one the
oS Al s PAE b R e e Bt
r el easesaflupraesls tivesdpaouws dideemaeirmilBt40l aadhdodere p:r@wded to form

reduce the pressure of the fluid contained within t

abb R AR RC bR chambers priegiaierintofthg Fricn rlaoap a{ﬂf@rred use, the
9 @ec‘conh Sacéd}ltlﬁlgt%i" & vﬁs PQB glctlhgé e H‘ﬂ}ﬂtﬁﬁ %Etuﬁpm 5 %eéo?ld deflectable
pressuri ze t portion e accunu tor

C panioards tikomiabiuidicl degjice dpréféﬁa[‘tﬂ?ﬁh edoyid datitdtabld freﬁﬁ)wne valve. In
The Iiquid, under hydraulic pressure, can be in turn
udewtylailyt Rrstesred eqtborpanspine fﬁ&tratcm@ﬁulagqﬁdh ugggl tg actuate interface
HQQRE$R%I hiR" & f Et%mlé/ &1V azlngle JO%HeaCC.luHﬁlll qgr % fled to actuate
m crotf i d evi ce®nount € %

S dpiithiniiegt hyl@eau&n}@n Ar @sethe cen,r ﬁmgﬁerﬂentasic Hzmhﬂ aherf. In yet other
outlet that is in fluid conmunication with the
aé@t‘?ﬁﬂﬂlﬁéﬂﬂtﬁs acrpélrmletfvs ohrigcynulp@ss tmayn alsehbg nefluggd He nprovide for

tE]nedeﬁ%If a%{ugt oL ?O i&cﬁtlaﬁaéj O&Jd Sstyrst%}n%d r atxvodﬁ v %{ulcﬁ. through a

accu or me are-provi
S @RaoatRliegSs | ator chanbers int egr ated into the

carrier. In one preferred use, the second accumul ator

i s usedigso4bcindh llltlémte rﬁ&iaqba@fnthacsﬁmw%ﬁf die accyguidriers of the

oEUr Bl BETy M bR L P ECrABT T st e Cvat o wing th profiles of

Paiet Adeumaldior WEIRS 80T e6ld a0 gl TRAF podifiéhihg k&lhtive to the microfluidic
accunul ator is used to actuate interface valves within

a dmslt?ferqcnlgmga’pqrtloraﬁw tahse retecsddo as Sembipmonniing ysaidbftthe carrier.

contain w.thin net e
PR SR S ol arRot Vsl 8 RebHlib iyt subsgrate 400
plshw@hg ta¥cithula®s Wil £5004,5th TRYdidkaQoRein! K| dEesHitent. Accumulator
provi de for independent actuation of additional valve

sysileA82 gs inofldid wemfriupicdtiomrwitlyhreeeiningr pdrtigh H and ultimately,
devi ce. . Fi s” 4C and D jl]ustrate det s ,of

sl §fvieq o bl dbPeh ShinkE 4EkaRy doriiaga 413 1 a
4Brefék @t efibodithelt, & PS® 4980k I 1BRALd HoRWIR! BRENEOE substrate 400 and
showi ng the profiles of the accunulator wells 401 and
Apassenthrogh subpoge 14001t rihe pppaite walet wherheharivet f2uis dpgned. A

devise receilying nartion. 407 (algo [elerr el o fuid
communication with a via in a microfluidic device (not shown) mounted in the
receiving portion 407 of the substrate. The two ports 412 and 413 are in fluid
communication via the channel 411. In a particularly preferred embodiment, substrate
400 is molded with recesses therein, the recesses being made into channels by a sealing

layer, preferably an adhesive film or a sealing layer 409.
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Fig. 4D is an expanded cross-sectional view of a
portion D of the substrate 400 show ng accunul at or

wori/1deBd with its dinensions in this enbodi mePCT/US2009/034635
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Accunmul ator well 402 is in fluid conmunication with

recei vin ortion 407 and ulti nat , mcrofluidic
devi ce | %82m§ﬁﬁ%H ﬁgéﬁ SO FRAR Pgﬁﬁfs&ﬁﬁﬂﬁgﬁ@§N&E?gEF—E0f

afgh 4E3derid? (Ae B ﬁﬁfd?@d%ﬁ@ MM ubsRatPA0D AddvdIR 405, wh

for ?#ﬁ lEj'fottomo %gtrafés400 ané’passes » Whereln
t ponygh 1$L®bstbd aﬂﬁce’tﬁ&hd lenst bé theppdls Ipteefemb@etha\bettc&ntd’reﬂternatlvely
well 402 is fornmed. A second port 413 is formed whic

pistde ph WGUg‘\’Wsﬁ%igﬁfrségeeoﬁL@Bldl faer the wied igtnrghinest f*b(h formed in
ot 2 18 PR T Eh e B PR GEY B RS p0n e 4risan
Thepdnded pmsi secdibzal avixtly 4113 paiti@eniHoff thelsebsaaremdoi shalingraccumulator

via_the channel 411. In a particularly preferred
e%%ld PARnvithsipsdimepionpani Sisekoedingith I edepytigularly preferred
%%8&1%16{1%@%%&1@@ 366 s Bfr‘)'l&g \Qﬁﬁi ?eéegsteg t@}?lﬂn HeSreP¥s being made

, era adhesi ve mor a

Sﬂ&bldh@nﬂeasyby a4§é911ﬁ|§1 eypl, giefeiadly of affiegiveddnand a sealing layer 409.
correspondi ng cross-sectional view along E-E of Fig

4Ehgensict1Q foemad én Brerubdrate arovidedlng comapuniqapen bﬁ&“@en wells 405

N

Ofecal vy patiby @ly. tHhe &5 @beaméxpmhéd 40ks- s‘eeﬁorpaas/s@g ef @fportion G of
fluid fromthe well into a channel 410 forned in

s thestupgftase ﬂ@ﬂbshomi@g dotaib pﬁxarbwcmélasqrd*@lbéms ubstrate 400

Opposi tlj‘ia 1<!ts g'%%ttm{; [gan Vlet On Est?%g 2@1@ elg apa utlarly preferred

Cross-s tIO Vi ew o e Su

4 @R bs Hiwin) Ghagi el (A4e rfofmidl in4QBstititd 100 bewdbiBMétQPd$t 408 which
inthis enbodinent. In a particularly preferred

e PROE ﬁﬁmgh slsERte 00 aobe osperiidid wh@m walbedPeare formed and a
¢ he(.‘IrOIelﬂ éjbft wh1 eé%’sgs %fougg ﬁnggﬁée e f IL}%(E}Q%IP%I%J%YCEI? lon with a via
sﬂahlhdigﬂlhlaie&{evﬁ!éQnot@hawmein&héﬂ&efvﬂ{g@ﬂubm@ﬁ& the substrate. Fig. 41
substrate provide fluid comunication between wells

%amn@aadcrd vicwf ofud portioddof diag. (Hbillushatvrg dethil of channels and ports
att ed to substrate 400 within receiving portion

?ﬁnmﬂﬁﬁqj lgﬁnlxﬁﬁﬁﬂgd cross-sectional view of a

por t | OTh® @hndee4 By Bt iﬁ_l_@fe@a QorpRaVir&te 1dedsdds mOfde@finto a bottom
accunul ator wel | 402. depicts a bottom pl an

ot Yubbrira 60080ing made o ehakirya pedigrlne preferably an

odi ment , channel s 410 hstr
R B oF & aore 14408 “Ahr N HRE Qui” (i gR ghae b S wansparen
Slﬂﬁﬁérfa@t o 08k dnth18, hepo‘[’j%%@éiet e pslyEebihes, € onebbSp 4)%?16% €In one
formed and a second ‘port 0 whi ch passes throu
s ﬂtm@t)dlataat 4eQingriayer 49 mfdﬂmlnln isect dsan adheskvedapd, ancil may be attached
i.n the receivin

m.cr rU|d ge énot sho :
ot et b PR abeh 26 o1 Ok pesiy? ordiegt eanplopechanically
Vi@W¥hefi &cROAst bQ nco'm;ﬁéssﬁing Préﬂé'rdbh)’ Wsde&@hd ner dedigle! 1:98r 409 are
channel s and ports
compliant to form fluidic seals with each recess to form a fluidic channel with minimal
leakage. Sealing layer 409 may further be supported by an additional support layer that
is rigid (not shown). In another embodiment, sealing layer 409 is rigid.
A thermal transfer interface is also provided for use with the carrier in
operation. The thermal transfer interface comprises a thermally conductive material

disposed to provide substantially homogeneous thermal communication from a thermal
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with dinmensions in this enbodi ment. The channel s 410
are preferably fornmed fromrecesses nolded into a

whoiwonsesur f ace 490 substrate 400 bei ng nade i PEDUS2009/034635
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channel s by a sealing |ayer, preferably an adhesive
TRy e kanic et O P Ui, o e carir. The
Y

O e R By Bl € ?%y{éﬁiéﬁ% Efsﬂ’l?ﬁmﬂm
adbesé.vin thap@anaendhemyal beergy tagh &dnt © PERbabehate c400e lpnsmitted
bondi ng, . such as with adhesive or heat sealing, or

né%rfaw wigrpuidicy devieq) dasimeric @;,0680 Mipthe gupigipl “or reduced  thermal

r I 9
o OB ER p SBIE ottt B Rl AR AmBleRal compries silicon

f 08im I & | partébutar cénabsoadéhen shicom rfiamal polietaddagel sﬁe@thl sn@con wafers,
| ayer 409 may further be suPported by an additio
s SiFpby tto Pay&safwts that yspgyiiny thSG{m%OﬁﬂékAﬂ?r mFiHSUé}h%fF H’é‘?d Other low
¢ PR CRbed BEP hIRP e B9 b it Pmif BORERE of the presen
C avieh@6n, idBp@daTgadn B8 naﬂikbeoﬂthe thehaltprafiis§ ssughnt er f ace
conprises a thernally conductive material disposed to

provi dén §QIB§1€HWPF11&1P€IH§/S H]éﬁTﬁ@éfﬂ@oQPél du¢fpieyppterial has low thermal mass
c tr

LBl Pyl SHIBE DR GO0 Eol BRURES 46 v
caodwetor, dlae copyeirdh sbfrﬁnérfﬂ@ddnlnﬂﬁt@rf)@@sﬂiedl SilFeneik alskd to enhance
mat ed agalnst the underside of the mcrofruidic

deviresng pHeqthprd ingrpaes theamouph el g g cpe by collgcteshipyathe detector

g\glédggctg %en% %rllthgle %1|t11é ?rﬁ% :(1&'%9 a£ %n(ti Egmt aﬁilgsflé’ Hf t‘illl PCR reaction.
t ﬁﬁéi%enbﬁi@&ﬁi@nﬁl@o ﬁpms&m izl lréﬁaabﬁs, lﬁlhﬁfféﬂaﬁtr éBbodiments, the
conductive material conprises silicon (Si). In a

péhetfliném spndagtvd matanial H@Wlhecr@ﬁeqtrv@nmmlcr)mm@@le ars@lmlconductor such
snoot n1 ar to or

QRS oS Rt S Ral o BT sty L Ml T R b Bfpenc. e

t RQICAB alcARERRNEE wWilkiLA baltil pbisidn Q%Yhéﬂﬁldﬂ&ﬁﬁdw delaice and the fluid
the scope of the present invention, depending on the

naitlets aroflispered tah @r peaiphery offi the gmgr@ﬂgmic d¢vices dile microfluidic device

¢ TP By oS B Bh TRL AP gt e nermany
CReMEREVE that@fAP Blagtver &upRYSHitH UGN 2ofAROArhNBEVBY at the reaction
conductor, e.g. copper). In sonme enbodi nents, polished

siafgacon is used to enhance mrroring effects and

i ncrease the a nt of ht t hat be coll ec

e dofbeerts BBRHMeRS: maElis o iof S GiTofe g the thermal
OkraRFe@ thtGifle RI Hke ANBNESIA RhnddiCinRERcE RAFAAIO The Tﬁ'é%%ﬁl control
benefits may al so i nprove iso-thermal reactions. In

dispures.€hite sprodusnfantapplyitetheferavainhy compdsecappagatus for applying a

t | b fl .
D AL R S Tt SRBTRe BuOuh phaghels formed in a

angRle JTBY heRIRN doRBoPddBERr in! e AREMEIMRRAA AR ice! Rvacuum level
detector may be provide for detecting a level of vacuum achieved between the surface
of the thermal control device and a surface of the thermal transfer device. In one
embodiment, the vacuum level detector is located at a position along the channel or

channels distal from a location of a source of vacuum.
In one aspect, the carrier substrate 400 is made of an amorphous cyclo-olefin

polymer having a tensile elongation at break of at least 10%, for example about 20%
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reaction area is located within a central portion of
the mcrofruidic device and the fluid inlets are

waele@poswadd at a periphery of the mcrofruidi c deeT/T82009/034635
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The m crofruidic device may be coupled with the

carrier the periphery of the array device and _the
tﬁ@pﬂjarflﬁg'co%d&&’ct?wg RAAYTBTY Aps rﬁé@yc{j@e@a%ﬁnwn% ?ﬁ gentadiene as
S of a ' a BAack] ar

O R e L oo el from Zeon
f @logorationt, Mekyd)dapaal A p@fsfedrpolymheari§ Zemnotr d420R)ehd dpecifications of
thermal transfer interface towards the thermal contro

s Sihiderre pryidedhsresiths b¢18Y: appl yi ng the force may

conpri se apparatus for applying a vacuum source

towards the thermal transfer interface through

cRamiells formed Metdcsurface of Eaglisher mal cont K@mments
device or in the thernal transfer device. A vacuum

| EVAertist ect or may be provide for detecting a |evel of
vacuum achi eved between the surface of the thernal

c
dee¢nsier | n one emgagdicoent, the VaSGESMB/AvVel detASINGD792

is located at a position along the channel or channels
distal froma location of a source of vacuum In one
a%ﬁﬁ&%, the carrLgb{ﬁH@%trate 400,i3ohRde of an ¢ ps70
anor phous cycl o-ol efin pol ymer having a tensile

elamgptioen at break of at |east 10% for exanpl e about
2091 SO R527). A suitable polyner has

di cycl opent adi ene and 1, 3 pentadi ene as nononeric
CRTRANENT S ol EXAR)L oy ZELBOH LMy Y IEDuhy atm g-mm/m’-
avai l'abl e from Zeon rporation,” Tokyo, Japan. A

pnaper r ed th%&ﬂBogﬁniﬁgup@um420R, the specifications

of which are provided herewith, below Physical Metric
Edgiissmss@ment s Properties Density 1.01g/cc 0. 0365

| b/in3 ASTM D792 Water <=0.0100% <=0. 0100% ASTM D570
Absorption Misture 0.0870 cc-nmm m -24hr-atm 0. 221

C¢irfBal MLRD 00583 hD-08700 emyai M Yape00 24.00700 (BROAYTM D955
JIS Z 0208 Transm ssion Linear Mld 0.00500 - 0.00700
civhunka@e00500 - 0. 00700 in/in ASTM D955 Shrinkage Melt
Flow 20.0 g/10 nmin 20.0 g/10 m n 2800C;, JIS K 6719

Melt Flow  20.0 g/10 min 20.0 g/10 min 280°C; JISK 6719
Mechanical Metric English Comments
Properties

Hardness 120 120 ASTM D785
Rockwell R

Tensile 61.0 MPa 8850 psi ISO R527

Strength,

Ultimate

Elongation at 20.0% 20.0% ISO R527
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Mechani cal Metric English Coments Properties Hardness
120 120 ASTM D785 Rockwell R Tensile 61.0 MPa 8850 psi

WO 309REs8T9 St rength, U tinmate El ongation at 20. BOG/R82009034635
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| SO R527Break Tensile 2.40 GPa 348 ksi |SO R527

Nﬁ’zg“' us Flexural 2.20 GPa 319 ksi ASTM D790 Modul us

FB&Afral Yiel d 94.0 MPa 13600 psi ASTM D790 Strength

| zod I npact, 30.0 J/cmb56.2 ft-1b/in ASTM D256 Not ched

El ectrical Metric English Comrents Properties

ElTentilei cal >= 1. QQEHI®a ohm cm >348k€0e+16 ohm %0 RSIM

D257 Resistivity Dielectric 2.30 2.30 1 MHz; ASTM D150
Dielectric >= 70.0 kV/nm >= 1780 kV/in ASTM

D149 Strength Di ssipation 0.000200 0.000200 1 MHz;

ASTM D150 Factor Thermal Metric English Comments

Propardli es CTE, Ri20eGPa 70. 0 nm B1€kd8. 9 mi n/ i nASTM H7K0

7197
Modulus

Flexural Yield 94.0 MPa 13600 psi ASTM D790
Strength

Izod Impact, 30.0 J/em 56.2 ft-1b/in ASTM D256

Notched

Electrical Metric English Comments

Properties

Electrical >= 1.00e+16 ochm-cm >= 1.00e+16 ochm-cm ASTM D257

Resistivity

Dielectric 2.30 2.30 1 MHz; ASTM

D150

Constant

Dielectric >=70.0 kV/mm >= 1780 kV/in ASTM D149

Strength

Dissipation 0.000200 0.000200 1 MHz; ASTM

D150

Factor
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200C Maxi mum 4200C 788F Thermal Deconposit Service
Tenperature, Air Deflection 136C 277F ASTM D648

wdeompaomdure at 1.8 MPa (264 psi) Vicat 145C 2BGFUS2009/034635
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Sof teni ng Point dass 136C 277F DSC Tenper at ure

Cq%ical Metric English Comments Proﬁgrties Refracti ve
1.158mal53 - AsTM ¢ ndex TranskP84tton, 92. 0% 92. oyfgmments
MpLo AREM D1003 Vi si bl eAdvant ageously, it has been

fou that all of the desired features of such a

carrier, including wells, channels and ports having

snal | er di nmensiong, thinper walls and greater density

t kdif PP&Rfi ousl y dERiMEWEY, Ccan beSSUEREEST ul Iy for med!S K7197
tapqygh an injection nolding process using such a

polymer. It is believed that this polyneric

conposition reduces or avoids fracturing, so that a

carrier substrate_in accordance Wth the present o
i NEAOP®N can be*®Cned and rel d83&d from t he fl§pimpaldpecomposition
ngggd%gthout fracturing. In addition, this selection

of polynmer conposition allows all of the desired

f qatmpesiref such a carrier, including the wells,

channel s and ports to be formed through an injection

m&%ﬂng process that avoids the need for a separate

drilling of the substrate to fromsone features. In
particular, it has been found necessary to drill port
f erflocas of 136°C 277°F ASTM D648
Temperature
at 1.8 MPa
(264 psi)
Vicat 145°C 293°F
Softening
Point
Glass 136°C 277°F DSC
Temperature
Optical Metric English Comments
Properties
Refractive 1.53 1.53 ASTM D542
Index
Transmission, 92.0% 92.0% 3 mm; ASTM D1003
Visible
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previous carriers as these were not reliably rendered
by the injection nolding process. Thus, a carrier in

wa@ewofosnce with this invention can be nore ef PCTUSIWY/Y34635
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and reliably manufactured than carriers requiring

drilling of sonme features th t he

carri e?\darla}agr&uﬁlﬁeltpieis ‘rFﬁPetAl I&f? ﬂiaﬁél q%ij@if%ﬂ%f)f such a
t %‘I‘l‘g} Cifl&tlhl'ﬂ? %éilsd dn?l@ls'a?ld tlﬁvﬁf%d%nfleﬁﬁ? dﬂflergw Sthlnner walls
and ot’her sufface damage or ects that can resu

f nodngeeaper ateesisy thag yireviogly a¢H1d:\ierlg caubd sﬁdtaisflﬂtyhﬁﬂmed] through an
between the carrier and the mcrofluidic device is

c NP BelIng RIOSAYT HERS 84Ped POLIME: clrit ibekewst! tilﬁtethls polymeric
' Egﬁﬁé%g(gn}%n ﬁlﬁé%ﬁtoﬁ Lélgéltdﬁ %@tu}l% gsodthwcc‘zln’q Bgtreng %@rdance with

I @reg presdny 185¢nnom cdatnhl)c feacdd afd tdieaspd lffoarh |they fmﬁmmglrh@sld without
has a well opening with a center point, the plurality

of TAGINg. i s spatially arranged such that the center

poi nt r i a

s 10 SEORL OIS Dy SO 1P of e e
I Gdureaofisuche dniidr, ihol@ingrtRe d/lelli; d@dnrield andapdirisrts be iinked through
region and a second wel | re ion, each well region

haV iTHeFtos Melfing pragess thasayoids f8e perdeier p Aeraye dziémgmf itl substrate

Wgcf fré&;)sgpl%ﬁfg{l}tpfgg. g@%@ﬁ&@ H‘IBQ B&i%gogl:i_ﬂ{ 13%(%? %y t%[#ﬁlél p%%t features of

of ~exa
Cravidls cafridrdies PeasaBite 1ot reiblyofenti&e@bl @hd Mjection moldlng process.
accommodat e doubl e the nunber of wells (96) per i on

( AbBH/UCBHI!, 1nr'fi§§911dtlil<i?gwith thys figypntipp [cgn ioﬁ éri@aeéfu(l@rg and reliably
%anué?p ?‘e(f/ o n ga 1ers rgqulpggalﬁ ?hn% f ts$ e rf‘e%turg %lso the surface of the

€ COo eage

mcﬁ?ﬂh@f hridhifld Chedf%‘ﬁh&‘@ermflﬂm edeloﬁlgtdﬂ@ fZﬁiEHd ﬁ[orofﬁhdﬁ de$1ce is smooth
acconpl i shed without increasing the footprint of the

canfi ifiee of dwrnsipaed qtherrsapfash daraegepait <i1€i:ff><é8 Wiat lsan pesult from a process

h
rq?ﬁrgntrgu RﬁeSI | gt%flsadglgﬂ g%rt t %l? carr%%r anﬁlviﬁ gn{lﬁgh 1¥11c device is

Sh@ﬂ@ﬁﬁ om@atier point to center point well spacing of
about 4.5mm in accordance with the SBS standard for

at he SBsarathevdapagt.floy caarigsf- thsemverntiiqnlwei Subﬁrﬂé‘t with dimensions of

S oR g e Son sa@CR Sl VEIP IR, abdR AR Ik By ssmm

t RBdis,esRAtofl MY ENLIAL W el Hﬁﬁdﬁ%lla%ﬂh%t WA Plenter point, the
exi sting apparatus, resulting in trenendous

c ohvdity of wllarﬁdspgasvlimgmtged sigadrthat e eerdesspognt tofcenthiepoint spacing

wel | i.ons 406 avoids the fo tion of

Pt oE BT 1 BB RV QYT s IR T PUTLY B 60 gnd the well

Arel D ke BN ifiel Sn@ 4 B6R|lwdUFdsRmeaieR kE&RH Akl hi%ion each well region

typically occurs in thicker sections of injection

mbhdeg Yolwetsr sthiscisurlbstratGhrini &rs 4B adbor deamgerswpt hhis type
i nventi on

| AT R B Rg:! TSt Rob 82 B Sgd B 1685 gl ) The
sbirieK80@e Plesent invention is able to accommodate double the number of wells (96)
per region (406a/406b), resulting in a four-fold increase (48 x 48 = 2304 vs. 96 x 96 =
9216) in the number of possible combinations of reagents for reaction on a microfluidic
device mounted on the carrier. This is accomplished without increasing the footprint of
the carrier, so that it remains compatible with the apparatus designed to support the 48

x 48 well array carrier. And this is achieved while retaining the standard center point to

center point well spacing of about 4.5mm, in accordance with the SBS standard for a
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the material at thicker sections w thout sufficient
conpensati on when the structure is cooling because of

waoriwaliedseed heat renpval. After the naterial oPCT/H82009/034635
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out si de has cool ed and solidified, the core materi a

SRR Qn R R Pkl PP P ki trougp
%ea@@r@mrﬂey aca‘ﬁé\g o 195%061{ ao&rﬁersﬁﬁr B&Sﬁtiahpé"twﬁhs the present

opposite to an leg or rib. Sin ks can
pinaduten wathph nlgoden;t aldmptthtﬂkﬁd of texisdhgrapparatusaresulting in tremendous
m crof | uidic device carrier, warping can interfere

WP eRKacs pift BVings e ¥¥Fough the fine channel's, for

exanpl y, rehy t ng.al : :
oo, T SHATNEldy AT ERA! SR, bhaion of s
4@krkanirt e caried éirirg et matdngd Ptbchave A mlchmrguhar local surface
top profile becom ng conical to the bottom of 't

méppresswﬂ $hajeyPigAlly egawiesing HECkeRi ERiRYs OBfmeﬁmvgmqléed polymer
%ﬁ% t he Xﬁle}s ifNgeRed RS ﬁhdthcé' rﬂf%s%ﬁ{ kncivérﬂi%h are generally

resul I N nmerge anne (and erefore a

dﬁfa@ﬁfalcweecﬂey/ ir@&)tloﬁrrndolhﬁlgbaﬁhk smaﬂlas ok dabedasr lotslized Ishrinkage of
anot her aspect, illustrated in Fig. 4H the carrier of
t H@ linﬁ\ff'élﬁlt Aok Seétlgra?owh@itesuifﬁ&mvmuC@ﬁlﬂeﬁ@tlsn Ohen; the, structure is

Of ﬁsea(gtgglﬁﬁlgngg% ﬁlgﬁeﬂe}ﬂo pg%t% ﬁ{é nﬁigt%ngpgn glli]ei P}utmde has

m CFO vice Su ant’l al ar ou

pemle@h@d safdifidie thea@d MategiaPatitd t@rt:oéQ?As eroes idgsingRpulling the
limted the channel access to fewer that all 'si des of .
t Harface cdi the mepip ovall ipwand rausypg § sml%mgfk sMﬂSb ePMORl, sink marks

| %gu?aqseg s@a# ﬁ'ﬁlpsﬂ tbé}')(?srlgttg Can u?d?(gm 01b ¥1bma§1nﬂgmarks can

e av |'e ‘area’on

S pfd‘d@@@ vhﬁ)l@%]m/h eoleRpguchee. ah b rﬂlg?ofﬁllitﬁﬁ ﬂ@h&e carrier, warping can
connectin e wells 405 to the receiving portion 407,

atienfgre; wﬁh ehy flyié fheve rtbfqughdihe farey cannelshdoy ﬂé%f@ﬂgel@’ merging

nsit S, S t.ed creased ch
st eleby B BB BN e B RETRRURE GOE ki he wenis <03
pﬁ@m&arheweﬁust@ﬁ SUPRHNe a dedt@SildrytopfpréfR Bdramnel Sonical to the
410 that are about 0.1mm wi de and about 0. 15mm deep

f botieminé thewwellel Thiy deighedugBaha fclagsholatic exadisigtwéra the wells

regghﬁhP \%gﬁgﬁﬁgvé%ﬁst W'ggﬂggg |nen3|o ﬂg@ﬂ@&ﬁ?%%ihﬂfﬂﬂe .

b@@ﬁe@&éﬁ&v&%nmlb%cﬁaaeeﬁ{he%ﬁ@rty i's achl eved by
using a high tensile elongation at break polyne

conpos il jappthes amcasﬂpﬂt@mdous Fig. ddcthie b@drletre@fethqt invention has a

re .accu tor . wells 401 and 402
i PYaleancBRRTAT 2O iRl Fesedh (R rig PUPe iRopo007 for the
f eficlongid Geelck Lﬁugbtﬁntijﬂl‘&' e@fothdy ar&hANaRl pdiketbN @k th§ receiving
no nore than 20 mmin | éngth, and preferagly | ess than
1@ornonrd(7enBtity; desgrisnlimhied gpedianneg awbodionfewer gtaowt. sides of the

AR OTO0ED s THOEEoAn B TE PEGREH N Fgenitysp the sbstrte
Clig8 8y naRidd ptin®h ek b Ghe ROLTALANard 8n HeALdEEr SLIFREL to provide space
for all 192 channels connecting the wells 405 to the receiving portion 407, and
ultimately the microfluidic device. The increased well density is supported by
increased channel 410 density. In one embodiment, the carriers of the present invention
support a density of 196 channels 410 that are about 0.1mm wide and about 0.15mm
deep from the two well regions 406a and 406b accessing the receiving portion 407

which has dimensions of about 35 x 35 mm. A channel pitch of about Imm has been
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separated fromthe receiving portion by the well
regions as in sone previous designs. The snaller

wa@ewuiridens or s have a smaller footprint so thatPCheg2009/034635
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occupy | ess surface area on the carrier and can be

sition d closer to_the chi The decreas vol.ume o
PREMS ha e detiifch af BRochaned) deantie bosatip e H%’é%lé‘dhlgh tensile

t%loﬂ%@tﬁﬁl% *bze%ktptsweg 2 ;a&eﬁ Spch4V biByish é§ besRFiBdd K-8,

adeqliate capacit orn1t el r 1 ntended function.
For exaipl, ehe pleesuac acmulvditor seldf 40 hend 402 aer ﬁhildtcbmmumcation
present invention can_have a foqtprint of no nore tha

z@@@ntée Aer81Vang, BeTHRR 487 toiothaamigroflyighic dedes wg, a ghgpnel 417 that is no

O?Ofrﬁf:ﬁt Hrlér%}boa}ggjg&#%bﬁfqgss Rart POGHEING l‘rfl S 1n tthe specific

out or a OOt print
120bo@inaend skowm| i ﬂfachtmekl by 260y Bhoiteesf the accumulator wells

accumnul at or channel gg rovides a shorter run fo
pﬂ@l:,saaﬁ 402t pshy PPS(I%?HI{I& (fihﬁﬁ{ i dhesrecgivinpgeportion 407 rather than

&fa?zft&yf ?fncthg %Xée?\gn Hﬂtoﬁq)ly' e:'f'egl%ﬁ& YL 0P R gl%%ous designs.

IS results 1n nore ccura I clent operation

aS“ht: RapEreRsuh elath ORav@ssondlRE &ﬁquﬂtho It giedy cbagynieks surface area
fl ows are avoi ded. In _another aspect, each of the
wen|tke ggriehandsean pesposiioner c19say nthe siimadhe dersprsad vpkme of the

Isél’él(afﬂ rsacl:vge}ﬁgl Q)? glsc? fed‘ﬁEe%t nth']rﬁeeg% {oﬂagreéésg%%e}, glr alcclslﬂmﬁators while

metile pidiading 28@quatnchphdie tdgfeiforfthdihmtameled Suickiono RFPELample, the
than 7mm for exanple about 5mm The shal |l ower wells
ha%lrrgﬂ@tmse?f the cRrriges an%lg prepepninygntianatan| kyg arfeqtpsint of no more

RS2 60 25 GEPRL B S8R, oSSR of o

mloa) I asgcrﬁmldamumneo&f @olie NOEP B30 mP ERL Fdctprdfitf about 120cm”
precious, |ow volunme sanples required for n1crofIU|d|c

anad 9§@@H@mf@b@@te1@09@nn hotter aegppivgater ehpnmdh dength provides a shorter
Ir g%ne oL é)r%é%rézagﬂlatf bO ﬁuém\l/vt% %Fsr t%%gg gﬂé{\?}gugm Hve\flce mounted in the
I eSepMgUp@iont OPhip E&ﬁlti h hbdad adeataRs v effidictit HferMBInks the pressure
that could result in nmerged channels (and therefore a

defapcasieceaterbwith dgnggnchaneelfioks x¢ deciddd. t he carrier 400.

The shape the we th coni.ca

oot B nhert i BectSineR ofdfe went PEherlid s i invilfor B a depeh
piReld BssAauhdiPot die h@i%hl ShotadiBe MRl dped@ind eRILBYRRHNL, the height of
bubbl e formation in the di spensed reagent These

a errrayo Iyeore ﬂmlnelrﬁernn,eamdath@ deptof the \E‘dh?bﬁ natniayn ghapf7mm, for

two or all of the aspects
sFnele dpp s S ot Pt NeUF 3BT nplescibpolgmes “meaning tha
C?ersﬁ ir&dgehiisaGeaEAana o, Weddint RemoRY 81y QAR1iIG&RA RS the bottom of the

achleved by using a high tensile elongation at break
pehatioerer eeipodinis wAues ahd asinjmiees hasimoudestofitdrecbstly reagents and

o PEiRS. EHArONEESITleS o UiAcPT B)erBNELtrbiY GoaiFiey, ving the
f irrieXafPIne ihOdftionOf Al RbRALILETe %{ht &gaﬁ%htﬁé WdlBfgions 406a and
406b, the wells 405 have a rectangular top profile that helps avoid sink marks that
could result in merged channels (and therefore a defective device) on the back side of
the carrier 400. The shape of the wells 405 is then conical all the way down to the port.
This helps guide the tip of the pipette down to the bottom of the well and prevent

bubble formation in the dispensed reagent.
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a single injection port during the nolding process. A
sui tabl e hot runner injection nolding systemis

wa@eavhedsbe from for exanple, Husky Injection ROT/UB2099/034635
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Systens Ltd., Ontario, Canada. In such a system the
tenperature of t he mer material can be contraqll ed
af ter %ﬁwﬂfesasa?%sp@ﬁg S pgerRY afang st mm%?tmnﬁg?two or more, up

m?&!ﬂh Gﬁthk ﬁEa&c{stSgétﬁEr%E'sﬁ& 1erHa|n§’érn9 tool configured to
formt rrier. In a suitable process to forma
car r [ efThe vadcwsonadah atunes ¢f 4 beerigr @sendrdameenith dr,intdneion can be

is maintained at a relatively high tenperature
a%‘v%vq £ QY NEINE 4 Siffetcatitfr BlopgatioReat: SRk BRBFIET jqomRgsition such as

ldof e
S ARLARAEDL 9 08 1 MERU g s o
diukdsertenturmenigien aid gaesdity o gasipld fons of dnjediongorts, rather than

used, a _configuration of four gates, each gate
pBsiRgI® ARECtaPOTh dutps dhe BOIIAG PEGEF- ot 19 aple pejy runner injection

CHATRLE vy B (DEADbRYRG 6 BB %R0 LSRN 1St ystems Lud.

ronts O I Nnj ecCt ed n-neet

m)jndarbﬁfamhedd hén pmhyireystérﬁnmertampmuﬁé opshdpdlgiief hifaterial can be
nmelt tenperature (in the case of Zeonor 1420R,

2sentgrise)after i isdipepssyl fromithe injertioneeldinenmaghing jnse the injection
%o‘f&ng Q(%l%ﬁﬁglf‘rgd Y\'oegog’n?@ll I’c]:tzuslrler IT% g%ﬁltﬁﬁg H]FJCQ? tf%hh a carrier in

various nold tures,

ehédordimtedyvithathd fréeny Bivemith, ftlhd’lpolﬁfﬁ}lai i.!;r @Slnﬁflnddhzﬁ a relatively high
carrier described above can be reliably forned in a
s tamejpesatiie; @@w & DA t@mgra@g@ i thegaohinth duis ipjgeted érg the mold for

%{e Y éﬁes 1(1?181% %atg i fe)ctlgr? aﬂg cof d \lVlhﬁg t&éls %tﬁn& different

A nlcro { arrie ance w

PheSBss df@u@@tah@ Posifiorksefuld by ugdo pleoffifutatidCoOfoublbites ®ach gate
systens, as described herein. Thus, a nicrofl uidic

s?@%léﬁﬁlqdnn@&é oo o8 the exrieheolt é@léﬁ?fanilpi%ehﬂ‘slt@ﬂn found to provide
|ncI des or. ¢

s 0 o PR LiBE ot e RTLR T P Rt by beore tre

ES@H@B Gerhperituttl @op® BEMW € teRNembéhtuld Uhdhé BALLSF Zednor 1420R,
e arr2§ devi ce di sposed outside the reaction area.

t
TRe0-EPP4Y. dbvitie \Wnp\rql%é@esaﬂ?e@veasttbﬂémn@ byloetk Cﬁ@lﬂn@@se weak
lurality of east er at

| 020 Rerth b Xr R B SR e LV CRD oG e B B himized or

| eBmlina@e afl@tlcerdbb enfReiRN6f iHRt@@!det@ibedabbAY&N be reliably
with the recess. A carrier in accordance with the

pferswdtinjarmiegle irgectios raeldmgedpetatioh ovithouhtheareed yordayi features (e.g.,
and s.a urality of fluidplurality of fluid

oRanap b RIEl Facen w th the flurd imlats A ther
transfgﬁmkﬂgerface conprises a thermally conductive

materi a ISposed to provide substantially honpbgeneous

t her rmIA conrafividatdesivef carerairt hecarddnce owith he sprlseoe iention 18
DS AR B eSS AP LR RAYATCAY (B
system in accordance with the present invention includes an array device for containing
a plurality of separate reaction chambers disposed within a reaction area and in fluid
communication with fluid inlets to the array device disposed outside the reaction area.
The array device comprises an elastomeric block formed from a plurality of layers. At
least one layer has at least one recess formed therein. The recess has at least one
deflectable membrane integral to the layer with the recess. A carrier in accordance with

the present invention is adapted to hold the array device and has a plurality of fluid
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herein may be interfaced to and used wi th nmacroscal e
systens, such as robotic liquid dispensing systens and
waeombnaicoand data processing systems, such as PEBUR100L0B84635
with reference to Figs. 2A-B and 3, as will be readily

understo to those skil]led in the art given th .
dﬂogwlbtw? %”ﬂng@nﬁ?B RRERGES With Hiet fﬁl&@ gﬂeigshé %W&Z iaggfer interface
[ .iQn . h i:bed . . ik, f . .
POV ERHLAN AR, CORRIONNE RO TTHsHREA, ko | Aloyide substantialy
ahdmopehebug dicrmals cavhinbinioeti@p frameatthdrmat koseol afousdei tol the reaction

inthe art. It should be noted that there are nmany .
aP¥edr nat WETWARS CYTICT ApYIBEEAY iR Bdbret Hethp rmovelsaspgefy described
5 Cﬁ@ﬂ%ﬂf’hﬁlg%@%m@ ac%!?letoparnﬁsiﬁg(ﬁ \x}i@lvrggérb%le. @‘éé‘eﬁ%ﬁ 's&%l 2% robotic liquid
t he present enmbodi ments are to be considered as
I dispeisiat byseenanshdiodntrod sind idatd p@ceaing dybemisnviesht dsodestisbed with
not to be limted to the details given herein, but nay
béefRisarY 1oekieti ABnandhd as vgfearadibaunderteast o theserykled in the art
agR%H%%ﬂﬁ&h&£E§héEﬁ§ M5 1. A mcrofluidic device
carrier conprising: a substrate with a plurality of
wel |'s, Conclusival | defining a volunme of between 0.1 n
and 100 m ; a plurality of channels within the )
10 syubst r Afougterths foegemgweventien jhas fhegn gdesebagniiie somsn detail for
W {mglogés lo? ac?ettrt? N gfldérlslgncﬂhé;r "éléIJtatn)[ c%fan%ejfgam!rﬁod'ﬁ&%oﬁs will be
r 8¢ I'ving por% on for recelving a mcrofluidic devi ce
anpppEaH Mighst e skilicihahd it dilcshdald BendtBd tHatikitre are many alternative
conmuni cation with the plurality of wells via the . .
pM@yalof tipplsmeskas rheths thappecessnandheorepgsitioas of he thregeat invention.
[ hsed of r pho cl or ol ef . I r .
nAERREE e el SBARARHR, FCio0R BB Tiligigiye and o

15 2restit@iveaand tBE ienGdrdisMol to WhEMakd td (he deQNS klven herein, but may be
el ongation at break of the polyner is about 20% 3.

Thwdefzad wishin ghe ssiopg andequiadands ¢f theappssfisthelpingas

di cycl opent adi ene and 1, 3 pent adi ene as nononeric
conponents. 4. The carrier of claim1l, wherein each of
the plurality of wells has a well opening with a
center point and the plurality of wells is spatially
arranged such that the center point to center point
spacing is about 4.5mm 5. The carrier of claim4,
conprising one or nore well rows.
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6. The carrier of claim5, conprising a plurality of
well rows and wherein the plurality of rows is divided

WO p409/10850%€ t han one well bank. 7. The carri er PET/TRZND34635
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5, wherein the volunme of the wells is between 0.1 n

and 10 m . 8. The carrier of claimb5, wherein the

well rows are divided into well region and a

second wel |l region wherein each of the first well

region and the second well region have 96 wells. 9.

The cadri er AoMicpfpificdevigpspEichcqmRrisigE ei vi ng porti on
further conpr,j . Vi

carrior of ara i EpIRGRELERY, HBKER etne TBlumc of
abetwepe 0. 1fidcadaod uvherein the wells are adapted to

forma pressure cavity when a platen is urged agai nst )
t he upper fad®&urality of ghannglspyithdn thersubstegtgrvhereintageh wgh is in fluid
c I Si : X rier of

o PRl e BB R F U Bt F2piR SBLL: CC %1 e

m cr of r ui di a relRWisEp&EOP forStdtgdviag 6 hatidenidh e veieantdptacing the
chanber is coupled to a well through a channel in the

s gbgtoflnidéc deyace iTili¢egmmpnicgfoncyish feplumlityiah gvells via the plurality
c rising a mcrofruidic device, the mcrofruidic
dgggggﬁgghprising a chanber and a val ve wherein the

chanber is qopliethetc@rritr Wtlstratehs eotgpriRd @ anagbrghdus Brelo-olefin
substrate and wherein the valve is coupled to an

aelymer Baung 8 nelgplongativanhbreak af atdeass I®%t rat e.  14.

The canrier ©f cl.ai . erein the supstrate h a
Fomatn2 w aife siRh e dait Lt n e BBt o badhic of the

t BaRmkpyapoler@bh by 100nm wi dth, each of the

plurality of wells has a well opening with a center

poi nt, 3t he phercatict 9f daimwd|whereig theppalymed has diayalegertadiene and
sggp tglt t he center. goint to center point spacing is

a e aSPHQOBFH? ???3m3 “wells are arranged in a

plural uty ofrhe e¥ier 8Ndaith e WiRldin bQMSofah& pikalitf8wbIn s a well
a first well region and a second well region, each

web¢ningyitba deatei pgino@dube pRiralits of Whids isapatiadly aohngddesiuph that the
14, wherein the substrate. has djpensi ons of about

404 TGO Ry BT O 0t ok - TRE car i or of any
precedisng Ci@k Qurh6f Ghith 4 RSmPhidi@lont ¥r RforCHam Gl S

access the receiving portion for the mcrofruidic

devi ce 6substlantariel 9f danf provimpriamguduiahey g@evdllmewve andfvherein

L ecﬁltyvéfnrgwg ?sr(}i{fi%gd into more than one well bank.

the plura

7. The carrier of claim 5, wherein the volume of the wells is between 0.1 ul
and 10 pl.

8. The carrier of claim 5, wherein the well rows are divided into a first well

region and a second well region wherein each of the first well region and the second
well region have 96 wells.

9. The carrier of claim 1, wherein the receiving portion further comprises a
thermal control device.

10. The carrier of claim 5, wherein the wells further comprise an upper face
and wherein the wells are adapted to form a pressure cavity when a platen is urged
against the upper face.

11. The carrier of claim 10, further comprising a pressure accumulator.
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17. The carrier of any preceding claim further
conprising a pressure accunul ator, wherein the

W@r@94056@9 accunul ator is in fluid communi cati oPCTMIB1ID09/034635
the receiving portion for the mcrofruidic device via

a channel no nore th 20 mMmijn length e . .

carri eES Sfﬂlar:ﬁﬁﬂﬁofa %ﬂﬁ@} 'fﬁrdflwomp %laraémaaocfﬂm deyre. the

' Snibidafld &ie&m&mrfgﬁl a%ambwwhafémrtﬁ@aa VARY i P 1eareo a well
Al g

for t m crofrui di c device via channel no nor
1éhromgh achaangitih thel@bstifhe carri er of any precedi ng
claim mhereln the each of the wells has a depth that

i s | esd3t harl PRSMTICHPT (HE hdPghtr comprin@edapicrauidipgevige, the
I‘ I
5 PSR UG AR LSRR RSB LEpH R coupe
wed b sveliitidotgh & bieansielia tthadubs@atp b azlhbrte;n thé vatet lisscouprdho an

wel | defining a volunme of between 0.1 m and 100 m ;

a AptuFrBA Pt Yraeharrhamal & GeeHPyatthe substrate wherein
each thl ' g E@aﬂ}legbid 15HTHIN, e(féHl él?ensu‘ﬁ"st}ﬂe fils Al% gtil RMfeh and
of the p]ura annels recel ving port

f aeigheael dimegslmsmfmboﬁdsw ifstincl S@mtn tygete; [00aah m@dﬂhh&«:h of the
m crofruidic device in fluid conmunication with th
10 pplydity o weks basia well ppeningawish acaintet Boigk therphwnblyof Wells s

TSFHEND abl a0 051 e LR ATRR O fin BplIBE R i s, e

weldrslithas wallwerlelanapgdi ing pMhilityaf e@nd, @hd i will rdvhelre divided into
plurality of wells is spatially arranged such that the
céntrgrweloieaiontapd @ serand wrdli tagios praeh mglliragian Buting J6 wiells.

the pl Y5 al i tT¥16 %qurl;’\ﬁrg !)fl (ﬁm%{ F4 wd‘xre?cqg ﬁ% sug%tﬁlté) il usr(fel Jnl ItlSXOI}Sl of about

rows, and the

15 ngS@ﬁl@ﬂgih% %Sﬁfﬁﬂd/ldltﬁ” regl on, each well regl on
having 96 wells. 2 1. The carrier of claim 20, wherein

the su Bét r atTéle ﬁ@rgeﬂpfr@ysqrméln@fclaamowelrzsthmph@ﬂgy lof plgannels
85m11 ce c

c 8%? | ﬁecewén%]a%g{)? gqrq{le mtuﬁofiulge (ie |ce s%s[gz%n%\rﬂg}/ Pgiformly around

e@(é’pe‘m{éterdﬁfme’l{e&gwﬂg etisne of betvveen 0 1 m and 100
m ; a plurality of channels within the substrate

wher ei A7eacHhosirie; ef dny pr¢agdohgctrmuiiirtar ¢amprisingha pressure

20 | ggcsl’ltmu a gr %vhe}el?r? (R plflfgsglllre a)écumulgl:tlgiJl R lﬂ‘?ﬂd gor}lqmunication with the

receiving portion for the microfluidic device via a channel no more than 20 mm in
length.
18. The carrier of claim 17, wherein the pressure accumulator is in fluid
communication with the receiving portion for the microfluidic device via a channel no
25  more than 10 mm in length.
19. The carrier of any preceding claim, wherein the each of the wells has a
depth that is less than half of the height of the carrier.
20. A microfluidic device carrier comprising:
a substrate having a length, width and height;
30 a plurality of wells within the substrate a plurality of wells, each well
defining a volume of between 0.1 ul and 100 pl;
a plurality of channels within the substrate wherein each well is in fluid

communication with at least one of the plurality of channels; and
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a receiving portion for receiving a mcrofruidic
devi ce and placing the mcrofruidic device in fluid

w@ormanegeeat i on with the plurality of wells vi aP€es2009/034635
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plurality of channels; wherein the plurality of
channel s access.the receiving. portian for

mi crof r ui di @ "eEVIBEPEHBY f%ﬁ??%Ylp%aHHFﬁongﬁl?df‘a’FW& Alagdng the
t Iy
ﬁg#ﬁ%gﬁc %fléehﬁ flu ?ﬁﬁ BRI R theﬁ)%:ral-{ 1f (r?]%ﬁl\';sm gfethQEalurahty

erein annel s are a
apficladnaeit; 0. 15mm deep have a channel pitch of about

Imm 24. A m crofruidjc device carrier conpr|3|n%
substrate wWhgren Bne@rﬂaﬁt#afeyhaéfd%mws Oéae MG ffjan 130mm length by

d?t)d)rﬂ}rp\gldﬁl wal &BchQIalupﬁft ERe ﬂas'y Wép wth a céhter point, the

plurali of c anne |n the subst rat
e phhalive Iof wieHs isnphtialiychraageduick eat die cehtehpaiht doe:aﬁter pmat spacing
of the ﬁlurallt of  channels; a receiving portion fo

r écatiopt hgman. APty off welliays asangsd iph ALTHEY phiows. and the well
oSO 15 B, DB A EPTTEAOL P  a Lht 08 io

ah@ﬁﬁgSGﬁeuaccunulator;mhereln the pressure
accunulator is in fluid conmuni cation with the

recei vithg pdie cajiier of claine2(rivdiestin thediubstends haseligppasiens of about
I 0 I h. 25. Th
gﬁggﬁgpﬁﬁgﬂggaﬁnﬁpqu mmin | engt e carrier

erein the pressure accunulator is in

fluid eommum eadrofdiidisi dekict bgrieecahpiisige:portion for the
m crofluidic device via a channel no nore than 10 nmm
in | ength. 2substigee wih pipBralgy of wallmeadh wolhdefiing paolume of

p r has a footprint of no nore than
8% ngﬁgédﬁa%gg 6Hg of no nore than 2000cnB8 27. A

m crof | ui di g pdﬁﬂh@%f@perﬂnbﬁrwﬂmmel stibéifhite Rh&USdatRHRI is in fluid
having a |l ength, wdth and height; a plurality of

wepPIEILRicatiph withat Lpatrsxrlp@f élea)hpﬂahﬁyaqfuctlgnn@fs rd | s each
wel | deflnlng?a vol bet ween

 pl ural i 1y ST CRSh AR el R ERs Pulipbidr e ek Bicing e
eatibrofldic devideinffluid ebrRRTRMdAYSHALitP he Wil tof WS tvihe plurality

of the plurality of channels;
of channels;
wherein the plurality of channels access the receiving portion for the
microfluidic device substantially uniformly around the perimeter of the receiving
portion.
23. The carrier of claim 22, wherein the channels are about 0.1mm wide and
about 0.15mm deep have a channel pitch of about 1mm.
24. A microfluidic device carrier comprising:
a substrate with a plurality of wells, each well defining a volume of
between 0.1 pl and 100 pl;
a plurality of channels within the substrate wherein each well is in fluid
communication with at least one of the plurality of channels;
a receiving portion for receiving a microfluidic device and placing the
microfluidic device in fluid communication with the plurality of wells via the plurality

of channels; and

a pressure accumulator;
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a receiving portion for receiving a mcrofluidic
devi ce and placing the mcrofluidic device in fluid

w@ormanegeeat i on with the plurality of wells vi aP€es2009/034635
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plurality of channels; and wherein the each of the

wel l's has a ththat Is less thap half, of the heig
of the car r MUFICIDHE PREUE AFFITRHAGE 1D Akt %Oﬁlmm%t&nnvvlth the

t ?&eﬁ@ﬁgﬁﬁrﬁeﬁ f&hfesﬁl@'réﬂlﬁﬁlc'd%vﬁg vi{ ﬁlahﬂérho]n?mt%%d Iﬁﬁl n

dept IS no nore than
c&mgtler of claim 28, wherein the depth of the vveIIs 'S

about 5nm 30. A mcrofluidic system conprising
m cr of Poi di dN&rREIFT dbvilem %nWB?rﬁmnGled’rﬁﬁfsﬂlfeai“ictl?m@ﬁor is in fluid

S %%hﬁlﬁlg:aflﬁl?gfllég? (@ ?&@fmﬁﬁﬁ rqbﬁ‘ P(ﬁstﬁg ﬁ@%&ﬁ}lgh@defv?&c\tlh gr&hannel no

area an atron wt
t rathaay Odeniic &ndtlsposed out si de the reaction ar ea,

t he array devi ce conprising an elastoneric blo
f or med 2Pt om Bheagied|of €pim 25} yyw%them‘éﬁséﬁeﬁcg%mwlé@gbas a footprint

OREnd ﬁ%ﬁé thdAS0Gtm? £ vaidGe g?@fﬁl%ré‘ e nerr@?!re' n, the

recess having at | east one ecta rane

i ntegral. t oA mecrbfiyigic dovich chifier c@s@ssng:a carrier
accordi ng to any recedi ng cl aim ada (&;ed to hold the
ni crof | ui di & sabyia{e kpeinecelengthewidsl pnceheighdyi ng a

plurality of gfh{ gllltg o‘f’% Q%Jlt% ﬂ {11& %ﬁl%s?r%%} Céqntalﬂ rﬁ)&%vél ué:a%h well

inlets; and rans

themﬁag hwommhfqietw&nrmt @rmﬂl 10@@posed to provide
substanti al |y honogeneous thermal communication froma
t her mal contPdiraliyef ekannglstwithin gcubyritayvberein each well is in fluid

communication with at least one of the plurality of channels;

a receiving portion for receiving a microfluidic device and placing the
microfluidic device in fluid communication with the plurality of wells via the plurality
of channels; and

wherein the each of the wells has a depth that is less than half of the
height of the carrier.

28. The carrier of claim 27, wherein the height of the carrier is no more than
15mm and the depth of the wells is no more than 7mm.

29. The carrier of claim 28, wherein the depth of the wells is about Smm.

30. A microfluidic system comprising: a microfluidic array device
containing a plurality of separate reaction chambers disposed within a reaction area and
in fluid communication with fluid inlets to the array device disposed outside the
reaction area, the array device comprising an elastomeric block formed from a plurality
of layers, wherein at least one layer has at least one recess formed therein, the recess
having at least one deflectable membrane integral to the layer with the recess; a carrier
according to any preceding claim adapted to hold the microfluidic array device, the
carrier having a plurality of fluid channels interfaced with the fluid inlets; and a thermal
transfer interface comprising a thermally conductive material disposed to provide
substantially homogeneous thermal communication from a thermal control source to

the reaction area.
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