WO 2012/ 003185PCT/ US2011/ 042188 I gid Di SpoSi Seraappiicsuicni Ca
"Ca: FLO No. 6 t1:360,644, filed corporated hvreference herein

mati tit howornmgosissh as i n pamaceumni cal, hi oannaceuti caPCr/usemananss
processing and the |ike. Mreover the invention hrittran porthTiched to
each otherfirwpath fornmed iniregSiiifesteria@ndgahi ut om portion. Background of
the Inventjon '1:"ndtO 1di V. fluid products such as bi ophannaccuCcak., food
and stainl 888st eel pa&t ﬁ"\ﬁt“"ﬁ%‘h““ﬁﬁ?S‘g"ﬁﬁéé“'?'“'“"&‘f é‘?é"ﬁé’a“‘}'s“(fé'hg‘as wi [ 0004] One
problemprccrN (1.C ed in between each usei issueq sure Lb ther is that is
I ncapabl e 8?”6%?%'“FW%&?%F@“FHM%ﬁﬁﬁgﬁ?*tS @FﬁaFﬁﬁoﬁ;*ﬂ@hﬂmﬁﬁthodology

dj . hued by the or f' 11 [000.5,1This has led to the recent adoption of
pmasuc. fl @?‘%PB‘F %!‘- X-\»"?Fii_;i} % m;’:@s‘p{)m'&:{f by reforence heveln i 3 enbivety.

Jo2 This trvention rebates to o vigid disposable flow path for disposadbis

manufacturing such as in pharmaceutical, biopharaceutioal, wmariceutical, fd o

ng and the ke, Moreover the beeention relatas to arigid top and
frttinn portion mtached w each other with s Row path formed o the adioining faoes
of the oy swd bottom portion.

Hackgrownd of the bovention
003} Traditionally, (hdd prodects sach as blopharmacnutionls, food and

heverages have been procesasd i stainjess sieel path ways, The strel pipdng and flaid

path witvs nesd 1o closned sech wywith & hot caustic solution and then rinsed with

o004 One problem with sach 3 xystom is making sure the systent s
properdy cleaned and seriiized by hatwesn sach pse. Another bssue is that the system
is incapable of heing flexible in slae or contiguration, limiting the user W a set volams
sid methodology dictated by the conliguration,

Q03 This has led o the reoent adoption of plastic Hexibly contsiners and
systems ased o theam, Most sinply ar plastic assemblies such as bags connested 0
cuch other by plastic fubing. Chwe proddem with sach systens s that the system canms

ob pressures due to the Hmitationy of the plastic fself. A sevond issue

a7

b uised st any 14
ix that ¥ needs to be stabilized or refained 0 the surfice on which # ik used.
HHEES Oine approach bas boer e pse 8 olam shell or tws plece manifokd

having a flow channe! crvdfiguration or a relatively Hat comprossible surfyor bebween



s'y'swiris ba.-, rileMdst sinpt. 1 plastic asairenblits sueb as";:i
,itherited to s.-zytt.iris, is that the sysit be used at any high

pressur eswoueizm3tsie |linftation is that '0006110ne appr eatlush@s/obnen to ow
channel configuration otnely plastic itselt. \ second is used ell or WD
p | nPressi bhiek sunfidsesbhattwesnly MD02 03 2A003186PCUEI 5214 4082E88uwhi ch t he
tubing of an assenbly tirallor the entire assenbly can. be held so that it
can be kepk: fupt pliage sahgopriaikaedysw irasempiessurac Nesstai t/est. See WO
20097017614. roomAnot her option is touse ati t otffica .itttigated bag
and nmani f ojudsrit hat contanetibe idesiseda bl owrehannehs i \Okhiesganabal ds. The
bag i s placed between the main/bids and slightly constrai ned. The hag

portions cefkesPeREiiRg utR thesr ok hipmsahahowd heutdmmahanrel s of the bag
are then slightly inflated with a gas or liquid such: that the bag portiona

till the flLowighannelg:QhodlemRNMbLESHerlhe aﬂi&ﬂb&%:d& at-e: fhigmscl osed
around the hag funning the desired flow path \t '"thin the haa while in the

mani |1 | dsy.2e@efidd Q8RR AA3 %tk @Q zﬂ@ﬂlﬁaﬁ% 2%@@9193 «100084These devices
have their Ilmtatlons interns of their conplexity of operation and

mantilia. tyrenand LRGIE RoeRh @las;rfn@\ a*?{*%‘aﬁlﬁa@ﬁmﬂt [RIESHIS archiBln exanpl e.
the use of separate conmponents such as hags and tu es or an unconfl gured

bag aid Pl AGlHdrdleMell ArlBAIAANG S pld TS IR LAiL R yPr eSSUr es at
whi ch the device nmay be run as bag and ten thé when pressure

resi stance,l S«Qn ¥.J@r gidadd ¥ r’qy‘(byaq Pyt he use of the shell or
mani f ol ds, Thi's T oven m)re accen tated in the systemusing only a hag and

M ming thecfluid pat huays, by it @i DBt LB AR AR OEe e

channel s ftrm‘ed in t i nner i's’lnstance., the

seal between, the lay a Ls. Lhe amunt of . sure that can
he used. Addi n| 8&%#1*3}‘“ {é?]‘“ﬁjsll?‘ﬁigg gﬁé \q}ﬁlj"#&“ o 3oﬁ’zégr*itsss‘ggi%ﬁas t ubes
connected {0 K ROrt, welded to the Qne has to deal
with obt ai ‘?ﬁ” H(‘j‘ ?:fmﬁ‘%‘lﬁ iefl ﬁ? ﬁ“ sugh é %P SHUTE T gk gd g mﬁen ail the

coi nponent ofte will qceur erethe i.s.secured to the
bag. The n‘gﬁ‘r? ?‘8‘“6%6?‘88‘3‘% EN“ %&ghéﬁ% PRSI W 8%“‘”‘0??‘?”’\5 ‘and runni ng
the system at higher pressure and exacerbate the |eak.in S 4]

itiatati CeA™ s 9Ty @bﬁi%E“T“@MTﬁ%‘ﬁbi“‘ég"én’f "Méﬁ”&‘ébl%’ ’a‘t Wayeapeel e ot
hol dnt z and opera e|.i ni natipa the kaks.that may QC{? in nher

assenbl i est SR pyahell of maniolds pBf} PEPHLTFHASTET ¥ €& Forysip ¥iRe

pidy & bag and formaing the Suid pathways by mflating portions of the bag nte the
chamels formed Ba the mamifodd nner surfces. i this inmtance, e sead betwenn the
favers of the bag Bty the amount of pressurs that can by ased. Adkhitionally, whan
asing individual components such as tubes connected 0 bags through a plastic port
welded to the bag, one s to deal with obtaining and maintaining a good bguid t,ait
seal betyeeen all the components, Most ofter # leal will ooour where the tube i3
secured to the bag, The mantfold devices doy not stop soch leaks from oocurring and

ranning the system ot higher prossare amd oxaoerhate the Jeak bn some malanoss,

2%



| ab pressure,. and |100101The present itself or tn conjunctionehe pressure
resistance ler the disposable d ;to vide. aid Ili by Tol d system provi des
[ 00JI n a Wore12/msiser m enL t he deviceis tordpre, nateriarofi/ysasiiswiBace and
a second mmj or sudickncss henms. surfaces. At |east one andprefera.blyboth
have flow ghadinel s' Attt pretchenvdhes eadiiet s didkesRiavhk &k fuviing e(s) i n manner
such that thedO the sheet where the flow channels are fetratc'ia' fiKe O
the sheet @ndsktonshtdelnorapisipbanaiaf ot chauinaobisyrdaee @t the sheet.
‘the first and second sheets iflON, sealed to each other surfaces, In the
embodi ment ciiene; @achis aekhsy acdih Buwiiter RaBubiics.

Supmary of the Tnvertion
ST The present ipvention provides a disposable righd How path which by
el or G conjunction with a clamy shell or manifold system provides additionsl
preasors reafstance for the disposable device,

TR

Gummih

{n g first opdbodiment, the device v comprised of & Gy sheet of rigid
plastic materiaf and a ssoongd sheet of plastic material, Bach shoet has o firt major
surfaos and o sevond major surface and a thicknesy betwean the first and seoond major
surfnces, At least one and preferably botl have flow channeds formed in them, The
fow chamels are formed in the sheet {8} in manmey sueh that the aros of the sheet
whers the How chamsely are Roomed sxtend mvay from the first mgjor surfios of By
sheet and bevond the normal plans of the seoond mujor swrfice of the sheet. The first
ard second sheets are Hooid Uebtly sealed to cach other at thelr adjoindog first majo
surfaces. In the embodiment where cach shoet containg a How channel, the flow
channsds of the twvo shests are sligned and in rogistor with sach other, One or more
Fittings are secured in the fow chaannel(s af an edge of the o Rguld Glaly sealed
shests 30 as to function as an ndet, nutlet oy ofher port for the system,
W0l In & vecond embuadiment, the device i comprised of » Hest shegt of
rigid plastic material and 3 second shest of plastic material. Bach sheet has a first
muajor surfes and 3 sccond major surfice and & thickness betweer the fivst and second
mator serfees. Both sheets have How channels fmned in them, The Sow channels
arg formed In the shesds In 1 manner such St the arca of the sheet where the Bow

chanvels are Formed extends away frony the frst magdor sorface of the sheet agd



channels rd the two sheets are aligned and in resister with each oth
fittings are secured in the flow chantedge cf the two liqu sheets so as to
functi oniwbebi2/ostsset or other port for thc. svstm haCca/Uss@aomniss
enbodi ment, the device t' /prised naterial sod a second sheet of n.iasdc
mate One Ok:v8lr@e ghfday psne didgteldns mfkirkufifaablt s shhetiveén kid end nmaor
surfaces. Both sheets have flow enis thrnmed i nThe tbo ace Pinned hi the

shedssuch d:hat cghanpelisatenbasaet:@xienes .omay «difinled itheuhist rnaor sot
WO 2012/ 003185 bet end the normal plant at the. steond major surface of the

scl Cond sheehssar dubitthdd gtd osraladd: Lig-each ipthetcaluttheir S W 005.C
1: 10w, chi:tines of the two e flowc in theels at a etsso S to function as

an inlet quid:el wninROSRALY, M&l&& Neknde@ bR RS L Rl AQY o aRde One or nore
the two |k| UId ther port for th

sevured to the tubing o the How chvsels 8t an edge of the two liquid

sealed shests 3o as to Ruction as an indet, outlet or other port for the syster,
LECHRY it is an objeat of the present impvention o provide a dovicg is
conygrised of 2 first shoot of rigid plastic material and & second shest of plas
myaterinl, ench sheet has a fiest major sarfiace and a second major surfhor sud &
thickness between the frat and second major surfiioes at Teast one and preferably both
shests have one or more flow channels formed in them, the How channels ars fanmed

i the sheet {5) iy & manner such that the arca of the sheet{s) where the ong or nuwe

flow charmels are formed sxdend mvay from the fest major surface of the sheet{s) and

hevond the normad phne of the second major surthoe of the sheetis), the first and
second sheets are Hoaid tighthy scaled to cach other st their adjoluing first magor

surfaces and one or more fitingy are secured fo the fow channed(s) o an edge of the

pwer Hoguid tightly sealed shests xo ag to funnting a8 a port for the device

R it i an obisot of the prosert invention to providhe a deviee 8
comprised of 2 Hrat shest of rigid plastic muterial and 8 second sheet of plastic

material, each sheet has a fiest nugor strfee and a seernd major swrface and a
thickness betwesy the fiest and sveond mujor surfaces a1 least one and preferably both
sheots have one or move flow chansels Samed ia them, the Hlow chanoels are formed
fy the sheet €8] in 2 marmer such that the ares of the sheet{s) where the ong or nwwe
flow channels are formed exteond away from the fest mapor surface of the sheet(s) and
5

iR, the st sed
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bevond the novmal plane of the seeond niajor surfie of the



It is a.n object of the present invention conprised of a firmsheet of
rigiu plastic mated: nd sheet of plata eacht has a first Major surface and a
second nmaWwo 20twmBrsess bet ween the first and second mmj oPsxitSesialokyispot h
sheets have one or nore flow thann Is tanned in them the: .t:tyw channels

are far medel&)shdaNBE igUE Rafithatabhe caneandhs the.ghetheiarajer flow e.
inlets are Mmed extend awain the first mainOr the & 100(5) soc beyond the

normal pl anenak, 4:0e: 8eRONELIBY RISl BeR Bk of RerhBRt (ShneidiRudehrst , 1d
second sheets are liquid tightly sealed to each other at their adjoining

first maj of, AU {12Ge2: B0 o} Mo 1Bk R 8LNOSHALLHLIRE W AL bR b ROW
channel (s) at an edge or the tightlytwo I|qU|d sealed Sheets so as to

function asqr .4d6.rehea¥b G8uidRhRoka0f alBENL 4V ENLIeR: M PIpMbdg.a device is
plasticerial vhas a firste and a the first and second majorit |east one and
prediirably.hoth sheets have e one or nore flow channels fennedtin them
the flow channels are in the sheet (si in.ann suchthe rea of the.sl et(s)

where the gneor {1 oe, A nd: BMAYLLLAMLOR i SbuTBLLLSUTLD e of the

i d- Met es) and’beyond the normal plane o scone najorln a of | he:

sheet (s), }tlxen:i i cof JA@ am%ﬂg >.m ;f@@a%zzqgﬁ' s L@{:rg ;!6?%‘&:' nas are

secured to ng |n l'v,as to
timetiomas a, prst for \EQ%ngl 3 of tihel resent |nvenEon to orovidefnt t.
more flow SACAFTCES VaRET RE T I o ﬁ of the each ot her.

10018} B ix an objest of the pre fnvention to provide g devive wherein the

first shoet has one more fhnw channels aned this one or more How channels have a
creas-sectionat profile selocted from the group vovsisting of semb-circles, semit-ovals,
scuaares, trfangles, rectangangles, semib-hoxagomals and somi- polygonals wheve p

eopealy the nunther of sides of the polygon snd p» &

[T it {s an oblect of the prosent invention fo provide 3 device whareln the
Feat and sooord shorts have ongor more flow channsls fn them aud he e o suwg

flow channels have g vross-sectional profife selected frov the group consisting of
semi-circlas, semi-nvaly, squares, irlangles, redlangangles, soni-hesagonals and semi-
polvgonals whers p ogquals the number of sides of the polygon and pad

3018 't bs an oot of the presemt invention 1o provide a device whereln the
0018 Tt s an odiect of the preseny Bievention to provide o device wherein tie
sheets are made from a plastic selected from the group consisting of polynlefing,
pobearbonates, sponties, fiberplass reinforced thermssets, carbom rein forred

thermaosely, carbon compasites, polvsulphones and polvetbarimides,

16019 it s an odiest of the proseny Bvvention 1o provide a deviee wherein tie
sheets are Hould deltly sealed together by a means sefected from the group consisting

Lo



S obisnvent 700 to orovi dea device wherein the first al:- -tetow channels
and the one or ore flow channels have a osssectic:.ind prutile selected

f r ont gr owocoresiostssng of hci rdes, sem -oval s, ogl es, stskPsTarsdoigmmiiBygonap
t he unber ofof the point) [00 ipresent irivtntfrtndevice where first and

second shegtigNane: 8kuQbnitRkanld ow-shantsidl Sal-heuinl sHhawschannel s
bi nea. eress-sectioual prate sel'ected fromthe group eonS|sth|g of

sem Ci rcl ege S8 SOVl S 2RO0UAL 88 st angl es, rec.tangangtes, St polypis
the nunber of sides of the pol ygon and 100181ft is as objeet of the present

i nvention I@‘@rov'de Qs@?ML&Eu?ﬁ@§&$w@P&mﬂﬁg%ﬁF@Ul»fﬁLﬁﬁéﬁﬁhﬁek@CtEd from
t he group conssttng of polyolefns pol year bonat es, epoxies flberglass

reinforced,t hel ADSELSy £ 8RbAN; F&ﬂ‘«:@!&%ﬁg «fhhsr&n@ﬁ@tm G AMROR e @MPOSI t es,
poi ysul phones and pol yét herlnldes 01 O'it is an"on to provi de a devi ce

where: shegls @Le ?1]1!1:%] & Q4P z%:gr &%t &me Bk S AR ES ‘%ﬂfn sBwenuo. n to

provi de ough one of t |rst or ne O nore oW channel stand a

senscir bejpg. | i qwd ‘%J;le Skl oREE R &t‘%‘?wﬁ ko %E;Q;QE 0 ah olild %Tfs wlofe @N Obi tt et
O ol es

of the present i nvention prsg ne or nDre e rou one of the first

or seeovet i$: i \r %0 ‘(Y‘t%h«sf niitf \\ 1 &‘"\ 35’ %Ov ,. ceh % C«I%l Sﬁ"{h %%%‘Opem ng
having a eand d 0 qui dt h 't ack
0022[ obl ect n 1011 vi.ng on
[ [ mm‘% sy ﬂmmp S m&: LR g?ms;xe &{..ad‘}gm € cont formed therein ams;% a
sensor heing Houid tghthy attached o the opening.
U it §s an obiset of the present Invention o provisde w deviog having one

e more holes through one of the fird or second sheots at ¢ loeation over the oneor

more How channeds, 8 sensor being Houid tightly atiached 1o the opening and the

b

sensor heing selected from the group consisting of temperatare, pressnry,

eonductivity, How and pH sensors,

IN THE DRAWINGS

o023} Flgure 1 shows a first ombodinsent in oross-seclion vig
(24} Figure 2 shows the first embodiment of Figure T in planar view,
U Figure 3 shows the first embodiment of Figure 1o & second S

sectional view with g Sting stisched.
10026} Figare 4 ASF shows some of the various eross-sectional profifes of

the flow channsly of the frst smbodiment.

B Figare 3 shoaws the first ombodiment in planar view,
{06281 Figures 6 and 7 shonw a sengor port of the presont fovention i ross

SECHON VIS,

LR Figure & shows & secrd embodiment of the preseat wmvension.



or nore holes throtto nore flow channels, a s' sensor being sel ected
conductivtv. ot the lirst or. ssets at a It or being Fitrialy a the group
IN "1116"wO0o12xostssfit; [0023]4.7a ttrct enbodi nent cr oPsTASCEIIOMIBON YK W.
(00241Figure 2 shows the first enbodinent of Figure | in planar vie
[0025] . s sfiows the firtste SMocshiRoad aRixgith@ ki 0 passeaendidnl (| ASS

SOf | 1profiles of the flow channels oit [0027]Figtre ¢ shows the first
enbodi ment {gip;ipl anar figekgur 85 shBw aled SheSeahbaReMsedihginaiSessh r port

ol die present inventor beof the present invention. W)

2012/ 003185PETLUS2011/042 188 008Qdkbadi nent (I F the preaent WM]figure
cross-seelional Profiles of the fl ow channels of the second enbodh

R Figure 11 shows g third embodiment of the present iventing,
{0033} Fignre 13 shows 3 fourth embodiment of the present nvention.
HERES Figure 13 shows an smbodiment and second cross-sectionst view

with a fitling attaches

DETAILED SPRECIFICATION QF THE INVENTION

EEERNY In Figurex 13 is shown g first embosiiment of thy prissent invention.
The devior 2 Is vomprised of @ first angd sovennd sheet of rigid plastic 4, 6. Bach sheet
4, & hax a Hrst major surface BA and B angd a secnnd mggor surfsce 10 & sod Boandd g

thivkness 12 A and B hetwess the first snd second major surfaces 8 and 180 A and B

I this ombodiment only the first sheet 4 has one or more flow chnmels 4 formed

The sue o psre ow channels 14 are formed in the sheet 4 In 2 mawer such that
the ares of the sheet 4 where the How channels 1 are formed extend away from the

»

first major surfioe 8A of the shoet and boyomd 1

4
N

e normal plane of the second major
surfae 10A of the sheer, The first and second shegts 4, 6 are byuid ughily scaled 1o
each sther at thelr adisining Hrst major surfhces 83 and B In s embodiment the

fw sheets are sealod together such ax by an adbesive or weld 16 alihough other
methods such as heat bondds, sonie welding, sobvent walding, clamps, nuts and bolig
aned the ke can be osed instead,

{36} One or more fings 18 (Flgure 33 ave sovured in the sy channelis)

14 gt an edye of the bvo Hoguid delily sealed sheets 4, 6 so as 1o fanction a3 8 port R

bed

the system, H desired 2 hoss barh 38 can be used 1o soowre the fitting o the tubing 24

o~

Abternatively, pne can adhere, friction 1 ov melt hond the fiting 18A o the tubing

g



1 10032;shows a third ernooditnent of the present inve [0033)Fi gure 12
shows a fourth enbodi nent [0034] Figure 13 shows an uni boditnet"aid

crossovi ewownt2dnoaussi tti ng atta hod, DETAI LED SFECI F[ CATIPCIWUSEOTTHE21BNVENTI OP
[0035]In Figuresis Shown n iiF the present invet The device 2 is conprised
of a tiecandin sheethfuhi g Cuplkastdcbeetivd: angiBugndedasesdind maj or
surfluie LU A rod B or ness 12 "1) the first al second major st Rd to.
A ailli B.elifidd fisse ambodi senti inldmid et irsichsheat 4. hasiomewer nun". fl&w
chonnes 14 fbnned in h. | be one or nore thaw eliannes f4 aRt brnmed at the
sheet 4 i nwan FRIABLIESKEN: kihak thhehanea safwvd hewsheel sdawhere sthe, f 1 ow
channels 14 are Con xtend 8Way fromin tfarie SA of the Sheet our 1 A
of the shegl. ka}% f {0 88r @ik O Bl ob B4R LR 1Chath:t DOBERErnbrn as  lalthe
iteireani ajar .IMd sheetstightly sealed to irlbees SA and B. In this
embodi Ment ghir £5¢ ¥ 8e QKM abave in IX:Se Shyeh as heat onds, some wcidir sol vent
wel di ng. cI anps, nu and the iike cOn be sed instead. [0036] One or nore

Fittings 1884 i0gn ' rarg ﬁ@-@%&@ ‘tdt:;@ua‘\lf@@wwe bfaidboral, Qdaaif theid tightly
seal ed sheets.’so asto"’l the system If desired a hose barb $0 can be used

to secure f Qm MO &91’@! QQ?I&&@E@%@;S@Q%é 0d %9&38\“2«3 val profile can be a semt

cirgle or semi oval gs shoven i Flgare 4 8 avd B respectively, Alternatively It can be

# trianghe (4 ), a sguare or rectangle (4 Chov any hatf of & podvgon baving 3 or more
sides. Put another way B can be a semispolygon whereln the numbser of sides of the

pubygon P s greater tan 4. Exanyples of these inchede 8 semi-hexagonal profile as

shonwn in 48 and a sevd-ottagon in 4L,

¢y

“’,!

REEE Optionally, g4 shown in Figure 3 the device may Bave one or more

byl
ot

hambers 20 also formed in the fivgd bover that van act as mining, Bliratim or storage
sontainens, Additionsly, gx shovwnt in Figures 6 and 7 the device may have oneor
more holes 22 formed in the one or more flow chamneds 4 S the attschwent of
sensors such as those for of mperatorg, wessure, conductivity, Sow and pH sepsors
or for filter capsnles sech as Opticap® SHers avatlable fom Millipiwe Corporation or
for futings sock ss bose barhs, Tri-Clover® elamps and the Ble so that fhubd in the
system oan be redirevted 1o other devicas or focations ay needed, These hodes 23 may
far formed with internal sereve threads, elastomer sealy or other such deviees for the
Hguid sevuring of the sensor, filter or filting, I the sensors are disposable they can
permanently seoured by adhestves, sobvent welds and the Hice, Optionally, for those
sensars that do not aeed to contacy the fuid directly o plastic film or memiwane may

Hepud tight bawrier {(not shoowny,

&Y

be sealed across the opening o form a sterile



24, in this enbodinent an Oging 19 is used to forma liquid tight seal
around the outside of the fitting so that all |agwd nust pass through its
bore 21. wbhi2be/®bsan with the enbodi nent in which both sheatssod/ofisave a
channel 14 as described bel ow, one can use a simlar device in the
enbodi ment jxkdih onl y Fauehdnnek sddy & aaneteddndone: sheepredroinEitias descri bed
above in Figure t and 2: f 00371Fi gure 4A-F shows various cross-sectional
profiles of:tihe: Hovsichannete @fndbgod iiat L enbodi ekt Fonhiexaspte the
eross-sectiortal profile can be a seni circle or senmi oval as shown in
Future 4 AsantheBsheSPREEie hre At enadik veliymbd ingan Mesxd fkiangl e (4a
-square or rectangle C) or any half of a polygon having 5 or nore sides,
Put anot hefqamaysdch (168 Be: a7 $8 Mol Mg @R RERE TRy bRRAUNDRL t0fneai des of the
polygon p is greater than 4, Exanples of these include a sem thexagona

profile as.shawaul nvofa‘%@ﬂ;dtaztsmmmom avin of SR Biee{ 00381 QLbonal Iy, as shown
in Figure 5 the device may have one or nore chanbers 20 also ficanifd in

the first Layer.ihabt¢ean R8m.as \\m& ”Q@s ais BloEakh Q.0 (5?’1‘%5@&1@& g@nt ai ners.

Additionally; as shown in Figures 6 t he device nay have one or nore
ho/ es 22 1@“01&&!3 W@ﬁ &UE@»E}QE* JTRL& %;rz‘%\"énﬁ&@%% oifld b By bhe @t tachment  of
sensors such as t ose of tenperature pressure, conduct|V|ty fl ow and

pH sensor s é%“ s§Qf ol | 'éung%fi t&aa‘l%lﬁx %Eﬁuﬁﬂ?h@ ;%%Cipt@&%rkmf,% i 8hRpAMal | abl e from

M| 1ipore Corporation or for fittihgs such as hose bar bs. Tri-O overlit|
cl anps andwﬁp@r$h mﬁoﬁi@hat fluid in the system can be redlrected to ot her
devi ces of Focations as needed. These hol es 22 may be formed with internal

screw thre@?’ elastemer, a“F%? pl:\\\ox;[‘ i‘%‘u\ xw%(i'\%\“ ST Qg TQui d

securing o sensor, ter “or sensors are disposabl e

t hey can el rm&neq Y..S adhesi v sal. el d t,he like.
Opt i onal | ySFsY &hb‘” %gﬁg%?ﬁni%af‘ ”mﬁgfhﬁégd’?a& %ﬁfhifa¥he f1 uid

directly u,plast] or, er |8 ss. Lhe .opening to
forma ste#?ié“‘ihﬁVﬁntf& B%?PI g&t ““§ﬁ8wﬁ ?%ﬁﬁé%T2?66§1§5

[ 00391Fi i zyyes A et has onQ:\ ths 14 krnc
inrind 1 B%Tﬁ“?h%e&%yﬁgﬁ ’?‘hé{UF F@“F? & ﬁéﬁﬂgfgrﬁﬁ?¥%gﬁfanl in each:
s manner such that the area. 4' %¥ H ets 4 and}6 yhe e the tiowchart

PCT/ US201 170%9 T 88" /8§ ARCBOESICH PUBIPHCRYEY & S0 S Y R 8 “BX8nd away from
the first major sh4, 6 and beyond ti normal Ian of .t he, seqond nruor sand
B of each @hééf‘ﬁ“é“&PP%ﬁéﬁﬁ‘ﬁP%hﬁ %ﬁ??h%‘&lg 1ﬁ“ﬁf“éhﬁﬁh%héet ft., 6, 6

are joinednaei (sl 14 of each sheet 4, 6 are reglslcr ?ach ot h
semi-hoxsgonal profile as shown i 13D and a semioois gon i 10, Wi 3! IR Qo

sections of each sheet is shoven sy belng Kontioal o that of the other sheet and while
this is the preferred method of doing so, the sheets could i desired have different
eroms-sactional profiles,

{a Figure 11 shows a third smbodiment of the present invention, b thus
embodiment the plastic sheets are formad 3s i Figures 123 with one sheet conlaining
the flow chavmel{s) T4 & Hexibly tubing 24 such a5 2 rubber or polvolefinie tube s
nserted o the flow channel(s) 14 beforg the two sheaty 4, 6 we attached 1o vach
gther, Ruch wbes are well known in the industry and muy by made of silioone,

polveshiviens, poly propylens, C-Flex® polywoer and the Hike, If doxired the nubing

&



sheet can he a sem circle or ain 1" e 10 A and B resr- Alternatively it
can he a triangle (10 1F), ,a square tee rectangle( 10 © or gnu having 5
or nore swdesi2/gatssanot her webe seteC etel ygert wherei nPCiaSaurierisasi des
of the polygon p is greater thanathples of these include O till profile
as shown i tul@Reandi@onsenibii elaiesiagentdrgladBr Whisl  dilleddiross- Leachshown as
bei nge other sheet and while this is the' referred nethod of doing soif

desi red hamesgrassagestdonal pr [004Figure 11 shows a third tbodlinention.
in this enmbodi nentplastic sheets are forned as inwith one sheet containing
of the pregemt; i Nnn, kpubhisgeebedicp@phbhgeplAstidgebs iareasCch gheet 4, 6
conmaa flom/channel(s)ablo tubhlg. 24 !.;,.uh as a rubber or polyeletinie

tube is ingesdiaded: Blulsheafbowchanaek l4ibetore dihestivpegheets 4, 6 arc
attached to each oen Such tubes ar may be m yet hyterie poly' G Fiesa pdyiner

and the | keyudidind@sinhadithewenddi thonaliRh ESSHER af €58B8:lp 1t ruTCSl. g . 18. A
in the tubinu 24 contai ned whm ha flow eh14. |f &Sired a hose barbcat

housed to BACL S L}EEF'%T'I@U{RQN& hﬁ"ut#ﬁl}@.g\}a‘l b\»;i&!&;@max;sg viekYs one cann fit
ontt bond th Ing 24. Wil e s own w'th the enmbodi ment in which both

1.4, one CQP‘L‘HéﬁbQI( lh ¥, dﬁx@% b0 §rh§ke‘t n the indastry and noay be made of
siitcome, pohvethylone, polvoropylons, C-Fles® polymer and the ke, H dagired the
tubiug may have reinforcement sach gs 8 braid of Bberglass or muotad to add additional

prssuns resistanee o it

%),;

106431 Figure 13 shovws a fifting 184 i the tubing 24 coutained within the

s,

flow channel 14 I desired & bose birb 30 can beuzed {o soours the fitting to the
tubing 24, Alernstively, ong can adhers, friction fitor welt bond the fitting 1RA W
the tubing 24, While showy with the embodiment in which both steets 4, G have g
chanve! {4, one can ase ¢ similer devics i the embodimunt with only a channet 14
formed in one sheet 4 or &,

{044 The sheets can be wmade from 2 plastio selerted Trony the group
comsisting of pudvolefing, polyearbonates, gpoxies, fiderglass reinforced theemosets,
carhy reinforcsd thermosets, cirbon compendtes, polysuiphones snd polyetherimides,
[0045] The ooe o move flow channels can be foomed 1 the righd plastie
sheet(s) In a varlety of manners, For example it ean be vasuum foemed by preparing a
pattern of the Hew chrwmel configuration on 3 mold, beating the plastic sheet smil 8 &
soft aud then applying a vacuen fo the plasio shoet so as i pull B against the patiern
and forns the channe! configuration. Aliernatively, 1 the plastic thick encugh i may

b forvned by removing the phastic in the sress of the desired flow path such as by »

P
Fos)
s



[00.4.1.1The sheets can he made Lui COg of pl) Iscarbonates, CbuXi Cc.
fibc".1 carbon reinforcedflu .tosets. carbon eonptisites.

mt st i 1phwotzherdosisdes. [ 0045) The one or nore flaw channecs/usadttibirispl asti c
sheet(s) in a variety of manners, Fort..xrunpk it can he vacuum fhrntd by
preparing aspabi CRCaAhNB Rk QUERE HOReORaRdbing bdsddshesidmakt it s
soft and then applying a vi'tganst the pattern ch. anne

eon: | ul u- Mut @Gk dbleh casd br fdidean byl fr « MB-R0L2L00FLBOPENIS20:11 Q42188
nachine, a lirserche ical etching, in another embodinent, the ph stic is
el t castt iGash «QWRLBoPakh& R « GORE Al Nk Redh@: PathekAs fs Libged Low
configurationpositive or a neg,ahve pattern) and it is allowed to evaporate
the sol ventoo & sv@n®hi: e BheRl QGEESHBY DL hMES HRSEL mbsste akd Qwagk to cure Ohe
pattern to formthe device. fhthlthl The toles. 22 may be fornmed as part of

the procesg.of,mking.Jike.sheel s, sueN:ag.Whan sihanshegls are cast or they
may be fornmed afterward such as by e etching the het in the desired theatio

f00.47] Onggydit ) nyed i he Lo shest 8. 48, 3k gnpe@andei.dqLagetber
anner. Thi g may hearrp?li Shed by i*’agﬁhé%i ves tihtt @%ol d the two sheerst oget her,

or by sol vents . that w?@l getively. diss 8!3\5‘[\9&3@ R4 0L LAG A, Bl a@%tsfi ¢ of each
sheet and wel'ds the [wo together the solvent is evaporated.bleat sealing

and heat of.,sonic or Wlirasentea.platens can be used thr the heat weldine
kite Iivel y{fiﬁgﬁg e j}é“\é@s“%c%%?b‘é R 5y clanps around their d.4c&

Thi's may his,some i stances NeeesshLale Lhe. yse, r%fse&w!%ﬁa&i?{l%&ﬁéai.SaSket-
Li kewi se. Seri‘es of nuts and Bol'ts or.ets i nall, Wth C I “peri pheral c can

e used to seal. .t sheet.s .t oget her, .. . ‘
3 gs;,zms gs Qg nTanRer. Phit MRY E\ scdmplished by adbesives that hald the two

shests together, or by sobvenis that selectively dissolve a portion of the adjining
phatic of sach sheat and woilds the two together as the solvent is evaporated, Heat
seating and heal or soniv o altpasonie welding van also e used, Lasvrs and hyat
platony can be used fw the beat welding, Altrrnatively, the two sheets o by seourad
by clampy arownd thedr edges, This may in some instances necsssitate the ase of a
peviphieral gasket Likowise,  series of ruts and bolts or rivets, optionally with g
peripheral gasket can be ueed 1o seal the shests together,

00481 At the edge of the sheots where the flow channgd oxis or enter the
sheuts, one caty mount a fiting to the opeaing o aliow for the attachrient of tubing,
fiers, amd other such sncilary equipment, In many Instances the THing can bean
shastonner material that is stmply compressad and beld in the Bow chaonel as shown in
Figare 3. Optionaily, It wiay fe retained simply by a friction It between the ey
digreter of the How cannel and the cuter dametar of the fitting. The use of adbesives,
heat or sonis welding or solvent welding may wise be osed depending upon the

material selecied, s shonwn i Figuse 13, the flow shannel{s} 4 may be formed with



f 0048/ At the edac of the Ic ts Were the flow channel edts or enter the

sheet; one aOt t i. to the .opcmnkt to allow for the itt a. h tnt t

filters, wododearsssuei ptrient, in many instances the fiPCriusgoiCamike an

el astomer material that iS sanply conpressel and held in the flow channel a

Fi gure 3. Optdndmalidvyse sith avay uhdrne dis viploshby & f bitetgibn obterdsetineen t he

i nner 1 thew cannel and the. outerdianeter of the fitting, Thc.use

of adhesi vasjd heat oo San bawehdk g forngsol vent wel di ng may al so be used

dependi ng upon the matechid, Mshown inl nnc,d wit.l a retention device
.ueh as ases. der zu. N de@Be <M(}m\n\,ﬁus,ktquaazw&;at\aci\amguEsam tividetrgut . . 1 coul d

be any ot her shape that retains ti 100491 manner. A |lay out or such as |

or kS to theupart eular deopl g inacinlkd awatdd plieees.oolibe ipirege- can be
bent or ant pieces are attached to a fiat surface such as a vOcuum

hoar d0i f dgsh kes RFing eQULLAr whiEhP ©6eBpitan e plteateds Wit brassi | i cone O
yaricrat or getable oils or -wa.xes (natural or sy letic) to ensure the

nol e doe shegt pAhharoativel: Mﬁ sk Enieqakbng. @z@ﬂwﬁﬁuamli edcd et he pieces.
| 0050] A. pi ece of pl acedto d and Sec' or the pl astic she
as @ vacwum board o & vacuforrs machine, WWdesired or reguived, the pleces can be
reated with a refease agent such as silicone or various mackine, minerad or vegetable
oily or waxes (oatural or syathetio) 1o eosure the mold dogs not stiek to the phatic
shest, Alleroabively a PTVE coating can be applied o fhe pieces.
SO0 A& piecse of rigid plastio of a stee 1o 111 the board w6 then either simply
placed over thy board and pigces and then heated such ax by o boat layp or heat gan
or the plastic sheet iy beated ontil i i plable fivst and then applicd & the board, The
plastic is clampsd 8 place and 8 vacuum s depwen (o pall the pliable plastic sgains
the mold, The plastic s cooled and redeased frovy the board,
(IS B ondy one shewt i3 to pontain the channei(y), It then secured tooa Hat
sheet of plastic such that the channel{s) iy firmed af the interfave between the faces of
the teen shents,
§G05Y i bosth sheets are 1o vontain the shannsel(s) oither a socomd sheet i3
simply made o 1F it is comphicated a secomd mold which mirrors the Best (e is
reiprocal to the Hest) B made and a second sheet is Tormed B g Smilar manner o the
first,

(0054 The same type of mwold can be used with plastio that is formad from

molten material which Is poured over the meold o fiberglass or other composites by



Mastia s clanpc the MAd. The plastic is cot size to fit the truant is
then cube I ed such as by a heat |anp or heat ott first and then 9 is drawn
to ell thwoponi2zsissron be boarei [005111i only one she@CTius$2410/042188
cont ai nehannei fsb. a then secured to sheet of plascl"xittil is nisi id30
thees O 16052%¢tdnibt Hushestrshanedtspagiontaisgivdler carciecongdssheet si nply
made or if it is conplicated a secondrots he first Gais |lest)end .a second
ssim | ar mgnmbrotinl fikst [ 00531The sat-1d can be used with plastic that is
fon/ et .)iten nteral be gare they are scourMjug |Is used, the one sheets
bef ore or unithgst hersnorr ol rabinpghehbelingicisnsitdy olrant tene ma t o wash
flush the |'a).renove any rel ease age can he done as eaeh she

channei(s) with a routsr device v OMO machive of laser or chemigal ofoh as

described above,

0SS ' the device will contain tibsing it 13 inverted betwsen the shests

betore they are seoured together, H no separate tebing is ased, the et ftings arm
secured betwoen the sheets before v during when they are seoured together, Inthe
case of no sepirate tubiag bring in the chunnel(s), one may want 1o wash or flush the
chanmel(s} befire use 1o remove any release agent that woay be left, Alrermuatively, this
van be done as cach shoet s made.

{onaa] Onee the sheets have boen made and secured to csch other, the
fittings ave attachod v 2 supply of Hgeld snd » means o hold the processest material
such as a bag, tank, and the fike. The Hould is run through the channel(s) and wested

such as by a filter that s in o dn the device.

L)

vy



(0056)C. fittings.: are aturhed to a supply ottigasgeh as. tank, and the
like. The hg such as h ali her that is in Wat is Cained: 1)A device
corupti siwg2a12Restssheet of rigid plastic: material and &czasend/osihieet of

pl asticerird, each sheet has 1 first major surface and a second frigjor
surface and ciiefsverth the first and second major surfaces, at
east one of the first and second theets has one or nore flow channel s
formed therein, the one or nore fl oWasgtannels are d in least r e irmnner
such t hat t{;@ LAl ea ;?f the sheer iere the flow cha nek are Tried extend
awayt heaj or tr'f 2885 the tend major st fitee ol tue sheet. and the first
andheets arel ed to each ot her' stpi n| ng fi rst na Cs The device of claiml
wherei n channel S | 3) .The.devi £ fg % %rst ov,vich npel s, i.n thi; in and
the flow ehannek o ”f REEPIRR R h"ié Rt Porig gy BFBTORIR the. ' flow
channel at na;nyﬁdt:aa:@‘fz b shad bldguiise maior smimmfﬁﬁl&sﬂ@tlxﬁ E;enﬁi\z tkainh | wherein
the first s t has one more fl| | ow channel s, and_t he one, flow
channel s hét ’é‘* CEPORETERE I TDAN SHrE Y ‘S‘Bf*‘éét*éﬁ“? aelitk t‘ﬁ‘e‘“@‘r‘ﬁ p consisting
of : sem - Ci kGh@&BsieaeR:QMakBmo AUl 8Swlyiakdiab 88y, i&@@tx’aﬁ'g@lﬁgﬁﬁs and seni -

t xthi gonal s where p equals the nunmber of sides of the and p 4,

The devi ce“BF et i A IPCRHEPR PR PhEerPre 1 BHEesReh et Ehi §§ Eﬁég'é “one or nore
'l ow channgkse i $Remaang: 40890 . 0fkhiMREE rhhaW shanmet sphave &
cross-seetional profile selected fromthe group. consi stl ng uf sem-circles.
seni - oval s‘hs:huéﬁ*esm@PM}OWM@?e fa%q*uai‘é*“wfé*iﬁh@' of thattectniite™ rom a
plastic sehaehfdololilf-LaRSIin0ken0l ¥olalinaq qak yeabhoneges, epoxies,
fiberglass thernosets. cathon reinf orced thernosets: carbon conposites.

pol ysui pboness &rtdyct herr rmlcs

2 The devige of olaim 1 whergin the first aud scvond shoots haye one or more

flow channels b them,

H The device of clatm | wherein the first and sscond sheets bave oneor mons
flow channgls i thom and the Sow channels of the two sheets are aligned and in
register with each other,

4} The device of clabm 1 Rurther comprising oue o more Sttings are seowed in

thue flow channet at an edge of the two Higuid tghtly sealed sheets.

53 The devige of claim 1 whersin the fivst shest hag one more Dlow channels
and the one or more flow channeds fave a oross-secttonal profile selected from the

group consiating of semibwireles, semi-ovals, squares, triangles, rectangangies and
semi- polvgonals where p equals the number of sides of the polygon and p= 4

wherehs the first and second sheets have one oy mose

nans

5 The devies of elabm
flow chanrels in them and the one or more flow chanaels Bave @ cross-sestional
;};’Qé‘iie seleoted fromm the group consisting of sand-cirales, sombovals, sguares,
iriangles, rectmgangles, semi-haxagonals and semi- polygonals where p eguals the

nuraber of sides of the polvgos wd p= 4

&,

T The device of elaim U whersin the shesty sre made from & plastic selected

fron the group consisting of polvolefing, polycarbonates, epoxies, fiberglass
oinforced thermunets, carban reinforced thormosets, carbon compostiss,

polyvsulphones and polyethorimides,



WO 2012/ 003185PCT/ 1JS2011/ 042188 8) The devi ce of clai mwherein the sheets
are liquid tiehtly nettled together by a neans selected fromthe group
consi sti nyoab1dmatssbonds, ultra-sonic wel di ng. vibrati orCralisdiing42188
heat - st aki ng, sol vent wel di ng, adhesives. danps and nuts and bolts. CftThe
devi ce of & ai m fiw fdvere of olnprbgindhonestope fovid tpitécesicdfosttibitng are

cont ai ned | Rchie. 008 B, 1A0MI) ONGARNDRLE WARLUREN. LR, SR, sheel s and one
or nore tings are Secured 1 of leces of talaing in the
one or noreblsow: *ehanugeﬂ*nst a\dam,@dg@t@i dt-ﬂ@e‘iiﬁm%d*l d;i@nmt\ aiightclayd coal ed sheet s,
i ff)The devme of claiml further conprising one or nore hoks through one
of the first or second sheets at a |ocation over the one or nore How
channel s atid a Séi@S@miﬁe@fl’I@iiiﬁxi'qwﬁ «r tdnginling s'ast:baa;hedd@& iﬁfh&f‘i@‘pﬁ“ﬂi ng. Iftel
device of ¢ Jrrhot Lstn a\g e\m I, 8. Lthrough one of the
first or s‘égéig’ﬁ’?i §§I"lé‘ét §“ Et“ éf” 88’at PO ‘fhé*“he”&ﬁ”ﬁ‘g“ﬁ‘?lﬁ W channel s,
each openi figizhavt pguaded asbnmﬂew ss&alssifthéﬁltsihefeummamna sensor being
liquid tiglitt attached to th §: g gﬁp %The device of claiml further
conpri si ng“horfér Yot AbYE KOS RIS g oRe ™t e first or second sheets at

it |ocationnover ThhevaRer ofd s mfl-omsehonpelsq: ;@m&@ﬂsf)ﬂhf\b@ B & qui d
tightly atﬁt}ached to the opening and the sensor hein ed fromthe
]

group consP&EFhy BFer ”*r*étt‘id‘ﬁ‘é“‘mp‘?‘eé%r‘*eﬂ“‘C‘B‘ﬁaué‘f‘ I‘fffS‘/ “‘f‘iﬁ dw and pH
sensors, #d)Angeyk: g@{g@ggmug@; ﬂgnazhi LRSS neer of rigid plastic materi al
and a second sheet of Pfastlc mat eri al, each shed has a first nmmjor surface
and a secohd nmj &F SUKRFate laigh § REEHPHICERTIESE OBetARER Mo ReRIES PrENd second
mgor surfaces, .akulRastaone huld&.f ik she andosecand.gheelsy has one of nore
flow channels fornmed in it, the one or m)revflow channels are fthned in at

| east one afsph&vshpREigsiReE sRidheredsiretin bt spke baraduof UeHE sheet where
the flow chapnalsarg.figrmed extends away fromthe first major surface of

t he sheet and beyona the normal pl ane of the second major surface of the
sheet, theldiirst M‘X%c@imﬂm@hé@fﬁ@ra«rf@rivqmnd'\tmgm*wjp tgeatheds b each ot her

at_their a*‘ﬂL@ %J‘@ Iﬂfjkﬁ aﬁ@! m ﬁﬁ‘ﬂ@%& on@%?in% *ﬂg & stkﬁC@ SR, tUbi g

contained w ow chann nore fittings are
secured to *tifsh:ésxmné lli -mznﬁzei wu@ee”samt btz ﬂgma“tbnan \edgej b{"mtiihe two liquid
tightly Sea}f\g pdw%b;g; g s:.r.%ess‘ﬁ;%%&ié.r JR’»SQEFE\I Slafrei, BOLLank 8{ \Estl%rs.sySt em

13} A device comprising a Hrat sheet of nigid plastio material and & second sheg

of plastie saterial, cach sheet hay g first major surfuce and 2 sevond major surface and
a thickness between the et and second major surfaces, at loast one of the first angd
second sheets bas one or more fow channeds formed i 1 the one or more flow
chanaels are formed finat loast one of the shesis I arpanner such fhat the arcs of the
shoet where the flow channeds see formed extends away from the st major surthes
of the sheet and bevond the sorms! plane of the seeond major surfaee of the sheet, the
fivst gnd second sheets are Boguid tightly senled to ench other at their adjotning st
major surfisies, one or more pieces of tubing contwived within the ooe o more How

channels and sue or move Bitings sre secured o the soe o morg pleces of tublng st an

pa

sdge of the bwo Hguid tghtly sealed shesty 30 as 1o funstion as @ port for the systan,

Py
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