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"Ca:FLO No. 6 t1:360,644, filed corporated hvreference herein
matitithcturing such as in pamaceumical, hioannaceuticai., bevenage
processing and the like. Moreover the invention hrittran porthTiched to
each otherfirwpath formed inieeS ihe top and biutom portion. Background of
the Invention 'I:'ndtOi1diV. fluid products such as biophannaccuOcak., food
and stainless steel path wt path was need to cleaned such as wi  [0004]One
problem prccrN (IC ed in between each usei issueg sure Lb ther is that  is
incapable of being flexible in size or contiguraton.t and methodology
dj.hued by the or f' i1 [000.5.1This has led to the recent adoption of
pmasuc. flerdble' r.. 



s'y'swiris ba.-, rileMost simpt. 1 plastic asairemblits sueb as";:ii
,itherited to s.-zytt.iris, is that the sysit  be used at any high
pressures due to the limftation is that '000611One approach has been to ow
channel configuration otnely   plastic itselt. \ second is used ell or IWO
p InPressible surface between  WO 2012/003185PCU1JS2011/042188 which the
tubing of an assembly tirallor the entire assembly can. be held so that it
can be kept in place and provided with some essure resistaitee See WO
20097017614. roomAnother option is to use a ti t o tffica'.itttigated bag
and manifolds that contain the desired flow channels in the mardbalds. The
bag is placed between the main/bids and slightly constrained. The hag
portions corresponding to those portions below the flow channels of the bag
are then slightly inflated with a gas or liquid such: that the bag portiona
till the flow channels of the mannbids. The manifolds are then closed
around the hag funning the desired flow path \t 'thin the haa while in the
maniliilds. See fift 0959435 filed January 23, 2009. [00081These devices
have their limitations in terms of their complexity of operation and
mantilia.ture and their potential for leakaae at pressure. For example.,
the use of separate components such as hags and tubes or an unconfigured
bag aid placing them in a manifold still limits one to the pressures at
which the device may be run as the bag and often the when pressure
resistance is only marginally improved by the use of the shell or
manifolds, This is oven more accentuated in the system using only a hag and
Miming the fluid pathways by inflating portions of the bag into the
channels ftimied in the manifold inner surfaces. In this instance., the
seal between, the layers of the bag limits the amount of pressure that can
he used. Additionally. when using individual components such as tubes
connected to bags through a plastic port welded to the hag, one has to deal
with obtaining and maintaining a good liquid tight seal between ail the
coinponents. Most often a leak will occur where the tube is secured to the
bag. The manifold devices do not stop such leaks from occurring and running
the system at higher pressure and exacerbate the leak in S011IC
itiatatiCea.  WO 2012/003185 [OOO9The present Mven Usable pathwayeapeele ot
holdmtz and opera ei.i ninatina the kaks.that may QCCilr in nher
assemblies. StErrif           PCT/US2011/042188 ice for ilirmi 



lab pressure,. and  l00101The present itself or tn conjunctionehe pressure
resistance ler the disposable d ;to vide.  aid Ii by   Told system provides
[00JIn a firs: embormienL the deviceis tordpre, materiatof pas surface and
a second major suJickncss hems. surfaces. At least one andprefera.bIyboth
have flow channels'A. in them.The eadneis are Rirnied. in the(s) in manner
such that theOf the sheet where the flow channels are fetratc'ia'fiKe Of
the sheet and ktond the normal plane ofet td inaor surface er the sheet.
'the first and second sheets ifIOW), sealed to each other surfaces, In the
embodiment where each sheets a flow tIhan 



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
functioninlet, outlet or other port for thc. svstm    ha a 'second
embodiment, the device t' /prised naterial sod a second sheet of n.iasdc
mate One or more ghfly,s -died its  K;1 rrattoss between ii'end maor
surfaces. Both sheets have flow enis thrmed inThe tbo ace Pinned hi the
shedssuch that channels are termed extends away fr-un the hrst rnaor sot
WO 2012/003185 bet end the normal plant at the. steond major surface of the
sclCond sheets arc liquid tightly sealed to each other at their S WI 005.C
1:10w, chi:times of the two e flow c in theels at a etsso S to function as
an inlet outlet '  PCUUS2011/042188 nd .joinn first niaor and one or more
the two ikiuid ther port for th  



It is a.n object of the present invention comprised of a firm sheet of
rigiu plastic mated:nd sheet of plata eacht has a first Major surface and a
second majo thickness between the first and second majorsxlferably both
sheets have one or more flow.thann Is tanned in them, the: .t:tyw channels
are farmed (s)).1 ner such that the area of the shethe one or flow e.
inlets are Mimed extend awain the first mainOr the &;100(5) soc beyond the
normal plane of the second major surface of thesheet(s), the first , id
second sheets are liquid tightly sealed to each other at their adjoining
first major surfaces and )11,, or moreings are secured in the now
channel(s) at an edge or the tightlytwo liquid sealed Sheets so as to
function asor the d.evice  object of thent vention U provide a device is
plasticerial vhas a firste and a the first and second majorit least one and
prediirably both  sheets have e one or more flow channels fennedtin them,
the flow channels are in the sheet (si in.ann suchthe rea of the.s1 et(s)
where the one or flowe A. nd away from the first major surih.ee of the
id-Metes) and beyond the normal plane of th.e scone majorinfa of Ihe:
sheet(s), the first and.  the two sheets and one or more fittinas are
secured to the tubing in the flow e.han 1 the two liquid tbflv,as to
timetiom as a prst for the  0'103 of the present invemEon to orovidefmt t.
more flow ehtnrrcls andthe flow channels of the each other. 



s obismvent700 to orovidea device wherein the  first al:- -tetow channels
and the one or ore flow channels have a osssectic:.imd prutile selected
frontgroup consisting ofhcirdes, semi-ovals, ogles, stsIs and semilygonap
the umber ofof the point) [00 ipresent irivtntfrtndevice where first and
second sheets have et or more flow chants:rid the ot flow channels
binea.eress-sectioual prate selected from the group eonsisthig of
semicircles, semi-ovals., squares, triangles, rec.tangangtes, St polypis
the number of sides of the polygon and 100181ft is as objeet of the present
invention to provide a device sheets arc madefrom a plastic selected from
the group conssttng of polyolefms. polyearbonates, epoxies, fiberglass
reinforced thermosets, carbon reinibreed thermosets, carnon -omposites,
poiysulphones and polyetherimides. [001 0!it is an'on to provide a device
where: sheets are liqulact'oup consisting  H is anresent nwenuo.n to
provide ough one of the first ordtMIr die One Or more flow channelstand a
Senscir being liqwd tigl,ttty attached to the opttnit [MI]ft is an obittet
of the present invention to prsg one or more holes through one of the first
or seeovets at a location over the o more llow channels, each opening
having a eand d or being liquid tightly attached to the opening.
[0022[oblect of the ptvent 1011 to prving one  



or more holes throtto more flow channels, a s' sensor being selected
conductivtv.  ot the lirst or. ssets at a It or being Fitrialy a the group
IN '1116".08. Viftlfit;  [0023]4.?a ttrct embodimentcross-section ion %kw.
(00241Figure 2 shows the first embodiment of Figure I in planar vie
[0025].s shows the first cmlx imo of Figure I in a second iL (lASS
SOfl1profiles of the flow channels oit [0027]Figtre c shows the first
embodiment in planar  Figures .6 and7 sh section v: Figure 8 sh r port
oldie present inventor beof the present invention.  WO
2012/003185PCT/US2011/042188 [00301ibodiment (IF the preaent WW1]figure
cross-seelional Profiles of the flow channels of the second embodh 



1 10032;shows a third ernooditnent of the present inve [0033)Figure 12
shows a fourth embodiment [0034]Figure 13 shows an uniboditnet"aid
crossoview with a fitting atta hod, DETAILED SFECIF[CATICN OF THE INVENTIOP
[0035]In Figuresis Shown n iiF the present invet The device 2 is comprised
of a tiecand. sheet of rigid plasticbeet A and B and a second major
surfluie LU A rod B or     ness 12 "1) the first al second major st Rd to.
A ailli B. In this embodiment only the fIrst sheet 4 has one or nun". fl&rw
chonnes 14 fbnned in h. I be one or more thaw eIiannes f4 aRt brmed at the
sheet 4 in a manner such that the area of the sheet 4 where the flow
channels 14 are Con xtend 8Way from in      tfarie SA of the Sheet our 1 A
of the sheet. The first a tor at their a4ioini clod together h.n as  1althe
iteireani ajar .IMld sheetstightly sealed to irlbees SA and B. In this
embodiment ti es:rye or w       xis stveh as heat onds, some wcidir solvent
welding. clamps, nu and the iike cOn be sed instead. [0036]One or more
Fittings 18 fflign ' are secured the flow , 14 at an edge of theid tightly
sealed sheets.so asto I the system. If desired a hose barb $0 can be used
to secure th  WO 2012/003185PCU1JS2011/042188 



24, in this embodiment an Oqing 19 is used to form a liquid tight seal
around the outside of the fitting so that all laqwd must pass through its
bore 21. While shown with the embodiment in which both sheets 4,6 have a
channel 14 as described below, one can use a similar device in the
embodiment with only a channel 14 loaned in one sheet 4 or 6 as described
above in Figure t and 2: f 00371Figure 4A-F shows various cross-sectional
profiles of the How channel of the first embodiment For example the
eross-sectiortal profile can be a semi circle or semi oval as shown in
Future 4 A and B respectively. Alternatively it can he a triangle (4a
-square or rectangle C) or any half of a polygon having 5 or more sides,
Put another way it can be a semi-polygon wherein the number of sides of the
polygon p is greater than 4, Examples of these include a semithexagonal
profile as shown in 40 and a ttemi-octavn in 4E, [0038]Optionally, as shown
in Figure 5 the device may have one or more chambers 20 also ficanifd in
the first layer that can act as mixing, filtration or storage containers.
Additionally; as shown in Figures 6 and 7 the device may have one or more
ho/es 22 10nm:id in the one or more flow channels 14 tbr the attachment of
sensors such as those for of temperature, pressure, conductivity, flow and
pH sensors or for finer capsules such as Opticark, filters available from
Millipore Corporation or for fittings such as hose barbs, Tri-Cloverlitl
clamps and the like so that fluid in the system can be redirected to other
devices of locations as needed. These holes 22 may be formed with internal
screw threads, elastemer meals or other such devices for the liquid
securing or the sensor, filter or fitting, if the sensors are disposable
they can permanently secured by adhesives, solvent welds and the like.
Optionally, for those sensors that do not need to Oontact the fluid
directly u plastic film or membrane may Ix sealed across the opening to
form a sterile liquid tile barrier (not shown),  WO 2012/003185
[00391Fiizuves 8 an   wh!ct each sheet has one or moor flow paths 14 krmc
in rind 1 both sheets have the or more fin;cs channeLs 14 tiniiani in each:
s manner such that the area 4'1 e -heetS 4 and 6 Where the tioW chart
PCT/US2011/042188 stance eet 4, 6 In a Pis 14 are thrmed  extend away from
the first major sh4, 6 and beyond ti normal plane of the second mruor sand
B of each sheet 4.6. Prelera flow rehrinotel(s) 14 of each sheet ft., 6 , 6
are joinednaei(sI 14 of each sheet 4, 6 are regislcr with each oth    



sheet can he a semi circle or ain 1" e 10 A and B resr- Alternatively it
can he a triangle (10 1F), ,a square tee rectangle( 10 C) or gnu having 5
or more sides. Pat another webe seteC etelygert wherein the number asides
of the polygon p is greater thanathples of these include 0    till profile
as shown it 10D and a. sentlictretagen in WE While the cross-Leachshown as
beinge other sheet and while this is the'referred method of doing soif
desired have cross-sectional pr [004Figure 11 shows a third tbodlinention.
in this embodimentplastic sheets are formed as inwith one sheet containing
of the present inn, In this embodiment the plasticets area.ch sheet 4, 6
comaa flow channel(s)ablo tubhIg. 24 !.;,.uh as a rubber or polyeletinie
tube is inserted into the flow channeil4 before the two sheets 4, 6 arc
attached to each oen Such tubes armay be mlyethyterie poly'C-Fiesa pdyiner
and the Ike, It desired the endditional pressure re;cc to it ruTCS1.g .18.A
in the tubinu 24 contained wUhm ha flow eh14. If &Sired a hose barbcat
housed to secure the fitting to the tubing 24. :Alternatively, one cann fit
o n tt bond the lhembing 24. While shown with the embodiment in which both
1.4, one can usejollity do ed in one sheet 



[00.4.1.1The sheets can he made Lui COg of pI) Iscarbonates, CbuXiOc.
fibc".1 carbon reinforcedflu .tosets. carbon eomptisites.
mntsti1phertherimides. [0045)The one or more flaw channels caUtbid plastic
sheet(s) in a variety of manners, Fort..xrunpk it can he vacuum fhrmcd by
preparing a pattern alnel conliguration on a ti )1d,* sheet until it is
soft and then applying a vi'tgamst the pattern ch.anne
eon:lulu-MitaCflUULIh .11 flkcn by10  WO 2012/003185PCUUS2011/042188
nachine, a lirserche ical etching, in another embodiment, the ph stic is
melt castt cast over a pattern containin the pattern of the flow
configurationpositive or a neg,ahve pattern) and it is allowed to evaporate
the solvent.rS, a sirni ar processmay be thermoset is 'allowed to cure 0he
pattern to form the device. fhthlthlThe toles. 22 may be formed as part of
the process of making the sheets such as when the sheets are cast or they
may be formed afterward such as by e etching the het in the desired theatio
f 00.47]Once ft)nyed the two sheets are aligne@ andcid tocether
anner. This may heampliShed by adhesives tihtt hold the two sheerstogether,
or by solvents that selectively dissolve a porn of the a plastic of each
sheet and welds the Iwo together the solvent is evaporated.bleat sealing
and heat or sonic or ulirasontea platens can be used thr the heat weldine
klte lively, the two -beets can be secured by clamps around their d.4c&
This may hi some i stances necessitate the use of a peripheral gasket.
Likewise. series of nuts and bolts or,ets n nall, with c i peripheralc can
e used to seal the sheets together, 



f0048/At the edac of the lc ts Where the flow channel edts or enter the
sheet; one a0t t i. to the .opcminkt to allow for the itt a. h tnt t
filters, and other sueiptrient, in many instances the fitting Can he an
elastomer material that iS sanply compressel and held in the flow channel a
Figure 3. Optionally, it may heined simply by a ffietion 5t between the
inner          1 thew cannel and the. outerdiameter of the fitting, Thc.use
of adhesives, heat or Sonic welding or solvent welding may also be used
depending upon the matechid, M shown inI nnc,d wit.I  a retention device
r.ueh as an un.derzu.t 00. Whii.e shown as a rectangular undercut..1 could
be any other shape that retains ti  100491 manner. A lay out or such as I
or kS to the particular conligur  a mold aunt! pieces. The piece- can be
bent or ant pieces are attached to a fiat surface such  as a vOcuum
hoard0if desired or required, the pieces can be treated with a silicone Of
yaricrat or getable oils or -wa.xes (natural, or sy letic) to ensure the
mole doe sheet Allernatively a FITE coating can be applied to the pieces.
I0050]A. piece of placedto d and Sec' or the plastic she 



Mastia s clampc the M.Old. The plastic is cot  size to fit the truant is
then cube led such as by a heat lamp or heat ott first and then 9 is drawn
to ell the pilabi Iron be boarei  [005111i only one sheet is to
containehanneifsb. a then secured to sheet of plascl"xittil is nisi id30
thees Cr 100521.11 both sheets are to containidler a second sheet simply
made or if it is complicated a secondrots he first Oa is lest)end .a second
ssimilar manner tn first [00531The sat-Id can be used with plastic that is
fon/ et .)iten nteral  be gare they are scourMIjug Is used, the one sheets
before or duringsther, En the I nbing being in the chant:one ma to wash
flush the  l'a).remove any release age can he done as eaeh she 



(0056)C. fittings.: are aturhed to a supply ottiqasgeh as. tank, and the
like. The hg such as h a li her that is in  What is Claimed: 1)A device
coruptising a Restsheet of rigid plastic: material and a s< ond sheet of
plasticerird, each sheet has 1 first major surface and a second frigjor
surface and          :iiefsverth the first and second major surfaces, at
east one of the first and second theets has one or more flow channels
formed therein, the one or more flow channels are d in least  r e irmanner
such that the area of the sheer iere the flow cha nek are Tried extend
awaytheajor surface of the tend major st fitee ol tue sheet. and the first
andheets areled to each other' stpining first na Cs  The device of claim 1
wherein channels i .3) The device el' the first Bow channels in thi;::n and
the flow ehannek or the er with each other. The device of eloarn thc.' flow
channel at an Cdte of the two Uquid          The device of claim I wherein
the first sheet has one more flow channels and the one or more flow
channels have a cross-sectional profile selected from the group consisting
of:semi-circles, semiovals. squares, friar/ales. rectangangies and semi-
txthigonals where p equals the number of sides of the polygon and p 4,
The device of claim I wherein the first and second sheets have one or more
!low channels in them and the one or more flow channels have a
cross-seetional profile selected from the group consisting uf semi-circles.
semi-ovals. squares, /lois where p equals the whereinare made from a
plastic selected i the groupsisli of polyoletina, oolyeathonotes, epoxies,
fiberglass thermosets. cathon reinforced thermosets: carbon composites.
polysuipbones and oyctherrmdcs..  



WO 2012/003185PCT/1JS2011/042188 8)The device of claim wherein the sheets
are liquid tiehtly nettled together by a means selected from the group
consisting of heat bonds, ultra-sonic welding. vibration welding,
heat-staking, solvent welding, adhesives. damps and nuts and bolts. CftThe
device of claim further coinprising one or more pieces of tubing are
contained in the one or room flow channels between the two sheets and one
or more " fittings are secured to the one of more pieces of talaing in the
one or more low channels a an edge of the two liquid rightly coaled sheets,
iff)The devhie of claim I further comprising one or more hoks through one
of the first or second sheets at a location over the one or more How
channels and a sensor being liquid tightly attached to the opening. Iftel
device of claim I filrthot compristna one or more holes through one of the
first or second sheets at a location over the one or more flow channels,
each opening having a elastinnerie seal formed therein and a sensor being
liquid tiglitt attached to the opening. 12)The device of claim I further
comprising one or more holes through one of the first or second sheets at
it location over the one of mom flow ehonnels, o sensor being liquid
tightly attached to the opening and the sensor being selected from the
group consisting of temperature. pressure, conductivity, flow and pH
sensors,  "3)A device comprising a first sneer of rigid plastic material
and a second sheet of Plastic material, each shed has a first major surface
and a second major surface and a thickness between the first and second
mtgor surfaces, at least one of the first and second sheets has one of more
flow channels formed in it, the one or more flow channels are fthmed in at
least one of the sheets in a manner such that the area of the sheet where
the flow channels are formed extends away from the first major surface of
the sheet and beyond the normal plane of the second major surface of the
sheet, the first and second sheets are liquid tightly, sealed to each other
at their adjoining first major surfanus. One or more pieces of tubing
contained within the one or more flow channels and one or more fittings are
secured to the one iir more pieces of tubing at an edge of the two liquid
tightly sealed sheets so as to Innction as a port for the system, 


